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MNOACHUTEJIBHAA 3AINNIUCKA

Anrebpa SBISETCS OJHHUM W3 OINOPHBIX KYPCOB OCHOBHOTO OOIIEro
oOpasoBanus: oHa oOecreunBaeT U3y4eHue APyrux AMCUUILINH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TYMAHUTAPHOTO IHKIOB, €€ OCBOCHHE HEOOXOAUMO IS
IPOAOJKEHNS 00pa30BaHUS U B NMOBCEAHEBHOMN KM3HU. Pa3BuTHe y o0ydarommxcs
HAy4YHBIX TIPEJACTABICHUH O TMPOUCXONKACHUM W CYIIHOCTH airedpandyecknx
abcTpakiuii, crocode OTpaXkKeHUss MaTEMAaTHYECKON HAYKOMH SIBJICHUI U MPOLIECCOB
B IpPHpOJE M OOINECTBE, POJM MATEeMAaTHYECKOr0 MOJECIMPOBAHUS B HAYYHOM
MIO3HAHUU U B MIPAKTHKE CIIOCOOCTBYET (JOPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHHUS
M KaYeCTB MBILUICHUS, HEOOXOAMMBIX JUISl aJalTaliid B COBPEMEHHOM LIM(DPOBOM
obmectBe. M3ydyenme anrebOpsl oOecrieunmBaeT pa3BUTHE YMEHHS HaOIIOAaTh,
CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JICHCTBHS W BBIBOJIBI,
dbopmynupoBaTh yrBepxkaeHus. OcBoeHHEe Kypca alreOpbl 00eCrieunBacT pa3BUTHE
JIOTMYECKOTO MBIIUICHUS O0O0YYaloluXCs: OHM MCMOJIB3YIOT [EAYKTHBHBIE U
MHIYKTUBHBIE PACCYKICHUSA, 0000IICHHE U KOHKPETH3AINI0, a0CTparupoBaHue H
anaimoruto. OOyuenue  anrebpe  npearnojiaract  3HAYMTCIbHBIH — 00BEM
CaMOCTOSATENIBHOM  JEATEIBHOCTH O0YYaIOLIMXCs, TMOITOMY CaMOCTOSATEIBHOE
pelleHne 3a/1a4 SBJISIeTCs pean3aueil e TeJIbHOCTHOTO IPUHIUIIA O0YYeHHUSL.

B cTtpykTtype mnporpaMmbl yuyeOHOro kypca «Amuredpa» i OCHOBHOIO
obniero o6pa30BaHNs OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIIBHO-METOIHMYECKUE
muHEM: «Yucna ¥ BBIYUCICHUSY, «Anredpandeckue BhIPAKCHUsN, «YpaBHEHUS U
HepaBeHCTBay, «DyHkumm». Kaxknmas W3 3THX comepikaTellbHO-METOIUYEeCKHUX
JIUHUI Pa3BUBACTCS HA MPOTHIKEHHH TPEX JIET U3YUCHHS Kypca, B3aUMOJICHCTBYS C
JPYTHMH €ro JHHHAMH. B Xome wu3ydeHus ydeOHOro kypca oOydarommmcs
IIPUXOJIUTCSE JIOTHYECKH PacCy’KIAaTh, MCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIMH
A3bIK. B CBSI3M ¢ 3TUM B nporpaMmy ydeOHOro Kypca «AJjredpa» BKIIOYECHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pasJelnax
MaTeMaTHYECKOro 00pa30BaHus U CHOCOOCTBYIOIIME OBJIAJACHHIO 00YYaIOIIUMHUCH
OCHOB  YHHBEPCAJBHOTO MaremMaThdeckoro sa3bika. CopepikarenbHOH |
CTPYKTYpHOH 0cOoOE€HHOCTBIO yueOHOro Kypca «Aurebpay» SBIsSETCS €ro
MHTErPUPOBAHHBIN XapakTep.

Conepxanne nuHHH «Yucia W BBIYUCICHHUA» CIY)KAT OCHOBOHM JUIA
JABHEHINIETO M3YYCHHsT MATEMATHKH, CIIOCOOCTBYET PA3BUTHIO Y OOydarOUIMXCS
JIOTHYECKOTO MBILILICHHUS, (POPMHUPOBAHHIO YMEHHS TMOJIb30BaThCS aJITOPUTMaMH, a
TaKKe MPUOOPETEHUIO MPAKTHYECKNX HABBIKOB, HEOOXOUMBIX [1JIsi TIOBCEIHEBHOM
Xu3HM. Pa3BUTHE MOHATHA O YHCIE HAa YPOBHE OCHOBHOTO 00IIero oOpazoBaHHA
CBSI3aHO C PAIMOHAJIBHBIMH M HPPAMOHATBHBIMH YHCIaMH, (HOpMUpOBaHHEM



MPEACTABIEHUN O JACHCTBUTEIBHOM YHCIIE. 3aBEPIICHHE OCBOCHHUS YHCIOBOM
JIMHHUHM OTHECEHO K CpeHeMy 001emMy 00pa30BaHHIO.

Conepxanue IByX anreOpandecKux TUHUHN — « AnreOpandecKkue BoIpaKeHU»
U «YpaBHCHHS U HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHHUIO Yy O0yYarOIMXCS
MaTEeMaTHYECKOTO armapara, HeoOXOJUMOTro MJd pElIeHUA 3aJad MaTeMaTHKH,
CMEKHBIX [PEJMETOB UM IPAKTUKO-OPUEHTUPOBAaHHBIX 3amad. Ha yposHe
OCHOBHOTO 00miero oOpasoBanus ydeOHBIH MaTepHag TPYNIHUPYETCA BOKPYT
panMoOHANBHBIX BEIpAKEHUH. Anredpa AEMOHCTPHUPYET 3HAYCHHE MAaTEMAaTHKH Kak
A3bIKA U1 IOCTPOCHHUS MATEMAaTHYCCKUX MOJEICH, OIMCAHHMA IPOLECCOB H
SABICHUH peampHOTO MHpa. B 3amaum oOydeHumss anrebpe BXOAAT TakKe
JlajbHellee pa3BUTHE AJITOPUTMHYECKOTO0  MBIIUICHUs, HE0OXOoAMMOro, B
YaCTHOCTH, A OCBOCHHA Kypca HH(OPMATUKH, W OBJAJCHHEC HAaBbIKaMH
JIeAYKTHBHBIX paccyxkacHuil. [IpeoOpa3zoBanue CHMBOIBHEIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHMSI, CTOCOOHOCTEH K MATEMaTHYECKOMY TBOPUYECTRY.

Conepxanne QyHKIIHOHATLHO-Tpa)UUECKON TMHUN HALICTICHO HA TIOTYYSHHE
00yUYaIOIUMHUCS 3HAHUI O (PYHKIMAX KaK BajkKHEHIIeH MareMaTHUeCKOH MOJeln
JUISL OTIMCAHUS U UCCIICI0BAHUSA pa3HOOOPa3HBIX MPOLIECCOB U SIBICHUN B MPUPOAC
u obmiectBe. M3yueHue marepualia CriocoOOCTBYET DPA3BUTHIO Yy OOYYaAOIIUXCS
YMEHHUS UCIIONB30BATh PA3JIMYHBIE BBIPA3UTE/IbHBIE CPEACTBA SA3bIKA MATEMATHKH —
CJIOBECHBIC, CHUMBOJIMYECKHE, IpauyecKkue, BHOCUT BKIaJ B (popMHUpOBaHHE
NIPEACTABICHUI O POJIM MATEMATHKHU B PA3BUTHU LIMBUIIU3ALUN U KYJIbTYPBHI.

Cornacio yueOHOMY MaHy B 7-9 kimaccax wu3ydaeTcss Yy4yeOHBIH Kypc
«AunredOpa», KOTOpPbI BKIIKOYAET CIEAYIOLIME OCHOBHBIC pPa3/elbl COJACpHKAHUS:
«Hucra W BBIYMCIEHUS», «AIreOpanvecKkue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHKIIHMY.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henemo), B 8 kimacce — 102 yvaca (3 yaca B Hezeno), B 9
kiacce — 102 yaca (3 yaca B HeJlem0).



COILEPKAHUE OBYYEHUSA
7 KJIACC

Yucaa n BbIYUC/IEHAS

JlpoOu OOBIKHOBEHHBIE M JCCATUYHBIC, MEPEX0] OT OJHOH (hopMbI 3amucu
apobeit k  apyroit. [lonAaTne pamMoOHAaTBHOTO YMCHA, 3aMUCh, CpPaBHEHHE,
yHOpsiIOUMBAHHE  PALlMOHAIBHBIX  uucel. ApudmeTudyeckue JCHCTBUA €
palMoOHAJILHBIMU YuCiaMu. Pemienne 3aaa4 u3 peajbHOM IPAKTUKM HA 9aCTH, HA
JIpoOH.

Crenenb ¢ HaTypalbHBIM IIOKa3aTelIeM: OIIpEACICHUE, IpeoOpa3oBaHHe
BBIpA)KEHUII HAa OCHOBE OINPEEICHUs, 3aUCh 00bmNX uncell. [IponenTsl, 3anuch
IIPOLICHTOB B BU/IEC ApoOH U JApoOU B BHAE NPOLUCHTOB. TpH OCHOBHBIC 3aJayd Ha
IIPOLICHTHI, PEIICHUE 331a4 U3 PEAIbHON IIPAKTHKH.

[IpumeHeHHEe NPU3HAKOB  JICTUMOCTH, pA3jIOKCHHE Ha  MHOMXKUTCIH
HATYypaJIbHBIX YHCEIL.

PeanpHble  3aBHCHMOCTH, B TOM  4ucile IpsaMas u  oOparTHas
MPOIOPLHOHAIBHOCTH.

AJiredpanyecKkme BbIpaKeHus

[TepeMeHHbIe, YUCIIOBOE 3HAUEHUE BBIPAXKEHMSI C NepeMeHHOoH. [lonmycTumMble
3HAYeHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCHMOCTH MEXK/y BEIHYHHAMH B BHJIE
(¢opmyiibl. Beruucnenus no gopmynam. [IpeoOpazoBanne OYKBEHHBIX BBIPAKCHHUIH,
TOKJECTBEHHO pAaBHBIC BBIPDAKCHHUA, TMPaBUJIA [PEOOpPA30BaHUA CYMM H
IIPOU3BE/IEHUH, PaBUJIa PACKPBITUSI CKOOOK M NMPUBEIEHUS MOJOOHBIX C/IaraeMblX.

CBoiicTBa CTENEHU C HATYPaAJIbHBIM [10KA3aTEIIEM.

Opuounenst ¥ MmHOrowsiensl. Crenens MHorouneHa. CioskeHue, BHIYUTAaHUE,
YMHOJKEHHE MHOTrOWwIeHOB. @OpMyJibl COKpPAIIEHHOTO YMHOXXEHHUS: KBajpar
CymMmMbl M KBaapar pasHoctd. Dopmyna pasHoCTH KBajpaTtoB. Pasnoxenue
MHOT'OYWIEHOB Ha MHOYKUTEJIH.

YpaBHeHHs H HEPaBeHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHWs, IIpaBHja IMPeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCHIIBHOCTb YPABHEHUIA.

JluHelHOe ypaBHEHHE C OJHOW NEpPEeMEHHOW, YHCIO KOPHEW IJIMHEWHOrO
YpPaBHEHUs, peElIeHUE JUHEHHbIX YypaBHEHUU. CocTaBiieHHE YPaBHEHUM 110
YCIIOBHIO 3a71auM. Pelrenne TeKCTOBBIX 3a/1a4 C IIOMOIIBI0 YPaBHEHHMIA.

JluneliHOe ypaBHEHHE C IBYMs EpeMEHHbIMU U ero rpaduk. Cucrema aByx
JIMHEMHBIX YPABHEHUM C JBYMS I[IEpEeMEHHbIMU. PelieHue CUCTeM YpaBHEHUM
crocoboM moacTaHoBkH. [Ipumepsl pemieHuss TEKCTOBBIX 3afady C I[OMOIIBIO
CHUCTEM YpPaBHEHUH.

DOYyHKIHU



Koopaunara Touku Ha npsiMoit. YncnoBblie mpoMexyTKu. Paccrosnue mexmy
JIBYMsl TOUKaMH KOOPJAHHATHOH IIPSIMOH.

[IpsimoyroabHas cucrema koopauHat, ocu Ox u Oy. Abcuucca u opJauHaTa
TOYKH Ha KOOPAUHATHOM 10ckocTH. [Ipumepsl rpadukos, 3ajaHHbIX (POpPMYIIaAMH.
Yrenne rpadumkoB peanbHbIX 3aBucHMOcTed. [lomarme Qynkmun. ['padux
¢ynknun. CeorictBa pyHkui. JlmaeiHas pynkuus, e€ rpaduk. ['paduk pyHKINAN
y = [x|. I'padmueckoe pemieHne JIHHEHHBIX YPAaBHEHMH M CHCTEM JIMHEHHBIX
YpaBHECHUH.

8 KIIACC

Yucaa v BHIYKMCICHUSA

Keagparubiii kopeHb M3 uyucna. [lonsitue 00 uppaumMoOHaIBLHOM YHUCIIEC.
JlecsiTuunblie NMpUOJIMIKEHUS UppallMOHAIBbHBIX yuces. CBoiicTBa apupMeTHUCCKUX
KBAQ/IPATHBIX KOPHEH U MX MPUMEHEHUE K IPeo0pa30BAHNUIO YMCIIOBBIX BBIPAKEHUH
Y BBIYUCICHUAM. JICHCTBUTENIBHBIC HHCIA.

CreneHb ¢ 11eJIbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHaapTHAs 3anuch YHCIIa.
Asiredpanveckue BbIpaKeHHS

KBagparupiii  TpEXwieH, pa3lIOKEHUME KBaJpAaTHOrO TPEXWIEHA Ha
MHOKHTEJIH.

AnreOpanyeckas Apods. OCHOBHOE CBOMCTBO anreOpandeckoi IpoOu.
CnokeHue, BbIYMTAHUE, YMHOXKEHHE, JeleHue anredpanyeckux JApoOei.
PanmonanbsHbie BhIpaXKeHHUS U UX TpeoOpa3oBaHue.

YpaBHeHHS U HEPABEeHCTBA

KBampatnoe ypaBHenme, ¢dopMmyna KopHEH KBaJpaTHOTO YpaBHEHMS.
Teopema Buera. Pemenne ypaBHEHHH, CBOIAIIMXCA K JUHEHHBIM U KBaJIPATHBIM.
[IpocTteitnme qpodHO-palnoHAIEHBIC YPaBHEHHUA.

['padmdeckas MHTEpHIpeTalds YPABHEHHUH C JIBYMS TIEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YpaBHEHMI C AByMs IEepeMEHHBIMU. [IpUMepbl peEmeHus CHCTEM
HEJIMHEWHBIX YPABHEHUI C JIByMS IIEPEMEHHBIMMU.

Perrenne TeKCTOBBIX 3a7a4 anreOpandecKuM CrocoOoMm.

YucroBble HEpABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHOM IIEpEMEHHON.
PaBHOCUNBHOCT HepaBeHCTB. JIMHENHBIE HEpaBEHCTBA C OJHOM NEPEMEHHOM.
CucTtembl JIMHEWHBIX HEPABEHCTB € OJIHOW MEPEMEHHOM.

DyHKIHH

[Tonsitne ¢ynkmuu. OOIacTe ONpEETIeHUss W MHOXKECTBO 3HAYCHUIA
(yskuu. CriocoOsbl 3a/1aHust QYHKIUI.

I'padux ¢ynkuuu. Yrenue cpoicTB (yHKUMU 110 €€ rpaduky. IIpumepsl
rpaukoB (PYyHKIHI, OTPAKAIOIIUX PealIbHbIE ITPOLECCHI.



@yHKIIMK, OIMUCHIBAIOIIME TIPAMYI0O M O0paTHYI0 MpOMOPIMOHAIbHBIE
3aBUCUMOCTH, UX Tpadpukn. OyHkuun y = x2, y = x3, y = x, y=|x|. 'paduaeckoe
penieHne YpaBHEHUH U CUCTEM YPaBHEHUIA.

9 KJIACC

Ywucaa v BEIYHCTICHHSA

Paumonanenelie uncna, UppauoHanbHbIE YHCTd, KOHCYHBIE U OCCKOHECUHBIE
JecATUIHbIe OpoOu. MHOXKECTBO NeHCTBUTEIBHEIX YHCEN, ACHCTBUTECIbHBIC YHCIIA
KaKk OECKOHEUHbI¢ JeCATUYHBIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXIYy MHOXKECTBOM JACUCTBUTENBHBIX YACE M KOOPANHATHOM TIPAMOM.

CpaBHeHue  JICHCTBUTEIBHBIX — UHCEN, apH(pMeTHUecKue JCHCTBHS C
JICHCTBUTEIbHBIMHU YHCJIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOLIEro MHUPA, JUIATENBHOCTh IPOLECCOB B
OKPY’KaloIlEeM MHpE.

[TpubnmkE€HHOE 3HAUECHUE BEIUYUHBI, TOYHOCTH NpUOIMKeHUs. OKpyTrieHue
yucell. [Ipukuaka 1 oLeHKa pe3yIbTaTOB BbIYUCICHUIM.

YpaBHeHHS U HEPABEHCTBA

Jlunelinoe ypaBHeHue. PellieHUe ypaBHEHHU, CROASAIIMXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHnue. Pelnienue ypaBHeHUM, CBOJSIIIMXCS K KBAAPaTHBIM.
buksanparnoe ypaBHenue. llpumepsl pemenns ypaBHEHUN TpeTbedl U 4eTBEPTOH
CTEIEeHEeH Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenne apoOHO-paliMOHanNbHBIX ypaBHEHUi. PeleHne TEKCTOBBIX 3ajay
anreOpandyeckuM MeTOJ/IOM.

VYpaBHeHHe ¢ ABYMs INEPEMEHHBIMU M ero rpaguk. Pemienue cucrem aByX
JIMHEHHBIX YPaBHEHUH ¢ ABYMS IepeMeHHBIMH. Perienne cucTeM JIByX YpaBHEHHIA,
OJIHO M3 KOTOPbIX JIMHEHHOE, a Jpyroe — BTOpoH creneHu. ['paduueckas
WHTEPIpPETALHs CHCTEMbBI YPABHEHHH C IByMs IIEPEMEHHBIMHU.

Penienre TeKCTOBBIX 3a7a4 ajreOpanyeckum Crnocooom.

YucoBele HEpaBEHCTBA M UX CBOMCTBA.

Pemenue JIMHEMHBIX HEPABEHCTB C OJHOM mepemMeHHOMU. Pemenue cucrem
JIMHEHHBIX HEpPaBEeHCTB C OJHOW mnepemMeHHOW. KBaapaTHble HepaBeHCTBA.
['paduueckass uHTEpHpeTallUss HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMSI
MEePEMEHHBIMH.

DOyHKINHN

KBagparuunas dynkuwms, e€ rpadux u cpoiictea. IlapaGona, KOOpIMHATHI
BEpPIIUHKI 1apaboIibl, OCh CUMMETPUHN NapadOJIbL.

I'paduku pynkmmit: y=kx,y=kx+b,y=k/x,y=x3,y= VX, y = |X|, ¥ UX
CBOWCTBa.

YuciioBbIe MOC/IE0BATEILHOCTH M NPOIPECCHH



[loHATHE 4YHCIOBOW TMOCNENOBATEIBHOCTU. 3aJaHHE IOCJIEI0BATENbHOCTH
PeKyppeHTHOH (POPMYIIOH B (OPMYIION 7-TO YJICHA.

Apudmernyeckas U reoMmerpudeckas mnporpeccud. PopMmynbl #-ro 4ieHa
apuMETHYECKOI 1 TeOMETPHUYECKON TIPOTPECCHI, CYMMBI TIEPBBIX 71 YWICHOB.

N300pakeHue wWICHOB apu(pMETUYECKOH M IEOMETPUYECKOH MPOrpeccui
TOUKAMH HA KOOPJHMHATHOM IUIOCKOCTU. JIMHENHBbIH U 3KCIOHEHUHAIbHBIH POCT.
Cr0KHBIE TIPOLIEHTHI.

IIVIAHUPYEMMBIE PE3YJIbTATbI OCBOEHUA ITPOI'PAMMBbI

YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O

OBLIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIbTATbDI

JINYHOCTHBIE Ppe3yJbTaThbl OCBOCHHS IIPOrpaMMbl  y4eOHOTO Kypca
«Anrebpa» XxapaKTepU3yIOTCS:

1) naTpuoOTHYECKOEe BOCIMTAHUE:

MPOSIBIEHUEM HWHTEpeca K TMPOIUIOMY M  HACTOAIIEMY POCCHUUCKOM
MaTreMaTUKH, [ICHHOCTHBIM  OTHOIICHUEM K  JIOCTHJKCHHSIM  POCCHUHCKHX
MaTeéMaTUKOB M POCCHUHCKOM MaTeMaTHYECKOW IIKOJbI, K MCMOJb30BAHUIO ITHX
JIOCTHKCHHUH B IPYTHX HayKaxX M MPUKIATHBIX chepax;

2) rpaaaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIHTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S3aHHOCTEH IrpakIaHWHA W Peau3alliu ero
npaB, INPEJACTABICHHEM O MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABIECHUH, TMPOLEIYP TpaKIaHCKOTO oOmiecTBa (Hampumep,
BBIOOPBI, OIMPOCHI), TOTOBHOCTHIO K 00CYXKICHHIO 3THYCCKHX TPOOJIeM, CBSI3aHHBIX
C MPaKTHYCCKUM TPUMEHEHHUEM JOCTHKECHMM HayKH, OCO3HAHHEM BaKHOCTH
MOPaTbHO-ITUYECKUAX MPUHIIAIIOB B ACATEILHOCTH YYEHOTO;

3) TpyioBO€ BOCIUTAHUE:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE B PEIICHUHW TNPAKTUYECKUX 3ajad
MaTeMaTUYECKOM HAMpPaBIEHHOCTH, OCO3HAHHUEM BAXHOCTH MATEMATHYECKOIO
0o0pa3oBaHusa Ha MPOTMKEHUH BCEH JKM3HM UIA YCHENIHOW TNpodeccHOoHATbHON
JIeSITEIIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MTOCTPOCHUEM HHIMBUIYAIIbHOW TPAEKTOPHH 00pa30BaHUA M KU3HEHHBIX IIJIAHOB C
Y4IETOM JIMYHBIX HHTEPECOB M 00IIECTBCHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHNE:

CMOCOOHOCTBI0O K  OMOIMOHAJIBHOMY W JICTETHYECKOMY  BOCIPHATHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajla4, PEIICHHH, PACCYKICHHI, YMEHHUIO BHUIIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHUS:



OpPHEHTALlUEX B JEATEIBHOCTH Ha COBPEMEHHYK) CHCTEMY HAaY4YHbIX
MPECTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUA YEJIOBEKA, MPUPOJIbI U
o0IecTBa, TOHHMAaHHEM MaTEMaTHYeCKOW HayKH Kak cgepbl dYeloBe4YecKon
JIeSITEJIbHOCTH, 3TAOB €€ pa3BUTHUA U 3HAYMMOCTHU JUIS PA3BUTHs HUBUJIN3AINH,
OBJIAZICHUEM SI3BIKOM MATEMaTHKH M MATEMAaTUYECKOM KyIbTYpPOH KaK CPEICTBOM
MO3HAHUS MHpA, OBJAJEHHEM IPOCTEHIINMU HABBIKAMH HCCIEAOBATEIBCKOM
JEATENbHOCTH;

6) duzunueckoe BocnuTanue, GopMHpOBaHHE KYJIbTYPbl 3/10pOBbsl H
IMOLHOHAJIBHOIO 0JIArONMOy M :

TOTOBHOCTBIO TPUMEHSATh MATEMAaTHYECKHE 3HAHUA B HMHTEPECAX CBOETO
310pOBbsl,  BEIAEHUs  340pOoBOro oOpaza KU3HH  (310pOBOE  IHUTAHUE,
cOamaHCUPOBAaHHBIM PEKUM 3aHATHH M OTIABIXa, peryadpHas Qu3nyecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTBIO HaBbIKa pe(IEKCHH, NPU3HAHHEM CBOETO
MpaBa Ha OLIMOKY M TAKOTO K¢ MpaBa JPYyroro 4eioBeKa;

7) 3K0JIOTHYECKOE BOCIIHTAHHE:

OpHEHTAllUeH HAa MPUMEHEHUE MATEMATUYECKUX 3HAHUWUN JJIS peleHus 3a/1au
B 00JAacCTH COXPAHHOCTH OKPYXKAIOUICH cpeabl, IMJIaHUPOBAHHUSA IIOCTYNKOB H
OIEHKM WX BO3MOXHBIX TMOCJEICTBHU [UIS OKPYXKAOIIEH Cpelbl, OCO3ZHAHUEM
1J100a7IbHOTO XapaKTepa dKOJOTMYECKUX MPOOJIEM U IyTel UX PeLIeHuUs;

8) ajanranus K M3MEHAIOWUMCS YCJIOBUSIM COLHUAILHON M IIPHPO/HOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHUAX HEONPEAEIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH uepe3 MPaKTUYECKYIO JeATe/IbHOCTh, B TOM YHCIIE
yMEHHE YUYUThCA Y JAPYTHUX JHOfed, nmpuodperath B COBMECTHOM AESTENbHOCTH
HOBbIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTBITA JIPYTHX;

HEOOXOJAMMOCTBIO B  (POPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dbopmynupoBaTh UAEH, TOHATHS, TUOTE3bl 00 00bEKTaX U ABJICHUAX, B TOM YHCIIE
paHee HEM3BECTHBbIX, OCO3HaBaTh JAC(MUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TIJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh  CTPECCOBYKH)  CHUTyallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 Kak BBI30OB, TPEOYIOIMIMIA KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAEMble pelieHuss W JeicTBUs, (OPMYIMpPOBATH U OLEHUBATh PUCKH U
1oCyeCTBUS, (OPMUPOBATH OIBIT.

METAINPEJIMETHBIE PE3YJIbTATHBI
I[Ho3naBarebHbIe YHHBEPCAJIbHBIE YUyeOHbIe 1elCTBUS
ba3oBble jornueckune AeiicTBUA:
e BBISIBIISATH M XapaKTEPHU30BaTh CYLIECTBEHHBIE [PU3HAKH MAaTEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOLIEHWHA MEXKIY MOHATHIMH, (OPMYIMPOBATH
ONpENENICHUs]  MOHSITUH, YCTAHABIWBATH CYIIECTBEHHBIA TMpPH3HAK



Ki1accuUKalMi, OCHOBAaHUA JUIA O0OOIIEHHS MU CpPaBHEHHA, KPUTEPUH
MPOBOJAMMOTO aHAIN3A;

BOCTIpUHUMATh, (GopmMyaupoBaTh U  TNpeoOpa3oBBIBATh  CYKICHUA:
YTBEPAMUTEIbHbIC U OTPHIIATE/IbHbIC, CIUHHYHBIC, YACTHBIC M O0OIIHE,
YCIIOBHBIE;

BBISIBJIATH ~ MATEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3H  H
npotuBopeynss B (axKTax, JAHHbIX, HAOMIOACHHAX U YTBEPKACHUSAX,
npemiaraTh  KPUTEPUH I BBIABICHHA  3aKOHOMEPHOCTEH U
IIPOTHBOPECUHH,

JIe1aTh BBIBOABI C HCIIOTB30BAHHEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX H
MHIYKTHBHBIX YMO3aKIIOYCHUN, YMO3aKJIFOUCHH 110 aHAJIOTUH;
pa3buparh 10Ka3aTeIbCTBA MATEMATHICCKUX YTBEPKACHUHN (MIPSMBIC H OT
IIPOTHUBHOT'O), MPOBOAUTH CAaMOCTOSTEIBHO HECIIOXKHBIC H0Ka3aTelbCTBA
MaTEeMaTUYCCKUX (AKTOB, BBICTPAUBATh AaPTyMEHTALMIO, TPUBOANUTH
IIpPUMEPBI 1 KOHTPIIPUMEPEI, 000CHOBHIBATH COOCTBEHHBIC PACCYKICHUSA;
BbIOMpaTh crnoco® pemieHus yuyeOHOM 3ajaud (CpaBHHUBATH HECKOJIBKO
BAPUAHTOB pEHICHUA, BHIOMpaTh Haubonee MOAXOAAIIUN C YIETOM
CaMOCTOSITEJIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoBble HCCIe10BATE/ILCKHE ACHCTBHS:

HCIOJIb30BaTh BOMPOCHI KAK MCCIIEI0OBATENLCKUI UHCTPYMEHT IO3HAHMS,
(GopmynupoBaTL BONPOCHI, (PUKCUPYIOLLHE MPOTHUBOpEUUE, Ipodiaemy,
CaMOCTOSATEIbHO YCTaHABIMBATH MCKOMOE M JaHHOe, (OpMUPOBATH
TUITOTE3Y, apT'YMEHTHPOBATh CBOIO MO3UIUI0, MHCHHE;

IPOBOJAUTH 10 CaMOCTOSITENBHO COCTaBIEHHOMY TUIAHY HECIOKHBIM
IKCIIEPUMEHT,  He0oJIbIlloe  HUCCIEJOBaHHE 10  YCTAHOBJIGHHIO
0cOOEHHOCTEl MareMaTH4YeCKOro oOOBEKTa, 3aBHCUMOCTEHl OOBEKTOB
MeXKy co00l;

CaMOCTOSITENIbHO (POPMYJIMPOBATH O0OOIIIEHHUST U BBIBOBI 110 pe3yJibTaTam
IPOBEIEHHOIO HAOMIOAEHUs, UCCIEIOBAHMS, OLIEHHUBATh JOCTOBEPHOCTH
MOJIYUEHHBIX Pe3yJIbTaTOB, BHIBOJIOB U 0000IICHHUI;

IIPOTrHO3UPOBATH BO3MOJKHOE pa3BUTHE MpOlEecca, a TAKKe BbIABUTATH
IIPEJINOJIOKEHUS] O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh W WM30BITOUHOCTH MH(OPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHus 3a1a4H;

BLIOMpaTh, AHAJM3MPOBATh, CHUCTEMATH3MPOBATH W HMHTEPIPETUPOBATH
UH(POPMALUIO PA3IIMYHBIX BUIAOB U (DOPM IPEICTABICHHUS;



BeIOMpaTh (GopMy mpeAcTaBieHUsA HWHMDOPMAIMM W WUTIOCTPUPOBATH
peliaemMble 3aja4yd CXEMaMH, JAHarpaMMaMM, HHOM rpauKol M HX
KOMOUWHAIIUAMHU;

OLICHUBATh HAJEKHOCTh HUH(OpMAIMU O KPUTEPUAM, NPEIJIOKEHHBIM
YUUTEIEM UITH CPOPMYITHPOBAHHBIM CAMOCTOATEIBHHO.

KOMMyHHKaTHBHble YHHUBEpPCAJbHbBIC y‘lEﬁHble JeHCTBUSA:

BOCTIpUHUMATh W (GOpMYyJIUpOBAaTh CYXKIACHHS B COOTBETCTBHH C
YCIOBHUAMHU M LEMAMH OOILIEHHSA, CHO, TOUHO, TPAMOTHO BBLIPAKaTh CBOIO
TOYKY 3PCHMSI B YCTHBIX U IHCbMEHHBIX TEKCTaX, AaBaTh IOSACHEHUS 10
XO/ly pENICHHs 3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBINH PE3YJIbTAT;

B X0JIe 00CYXKIeHHs 3aaBaTh BOIIPOCHI I10 CYLIECTBY 00CYKAaeMON TEMBI,
npoOIeMbl, peniaeMoi 3a1a4i, BLICKa3bIBATh UCH, HAIICIEHHBIE HA TIOUCK
pEIIeHUs, COIOCTABIATE CBOM CYKIEHUS C CYKICHHUSAMH JpPYrux
YUaCTHHUKOB JHanora, oOHapy»KUBaTh PA3IUYUEe U CXOJACTBO TO3MIMH, B
KOPPEeKTHOH popmMe (hopMyIHpOBATH PA3HOIIACHS, CBOM BO3PAKEHUS;
OPEACTaBJISITh  Pe3ysIbTaThl  PELIeHUs  3aJaud,  SKCIEePUMEHTa,
HCCIEIOBAaHHUA,  IPOEKTa,  CaAMOCTOATENbHO  BBIOMpaTh  Qopmart
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAMN U 0COOCHHOCTEH ay JUTOPHH;
IIOHMMAaTh M HCIOAb30BaTh  MNPEUMYIIECTBA  KOMAHIHOM U
MHIMBHIyalIbHOM paboThl NpU  peleHUuH Y4eOHbIX MaTeMaTH4eCKHX
3ajay;

IPUHUMATH 11€JIb COBMECTHON AEATENBLHOCTH, TIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM padoThl, pacnpeensitb BHJbI paboT, JA0roBapHUBaThCA,
00CyXKIaTh IIPOLECC U pe3ysbTaT paboThl, 00001IATL MHEHUS HECKOJIBKUX
JFOJICH;

y4acTBOBaTh B TIPyNnoBbiX (opmax paboTel (0o0cyxaeHus, OOMeH
MHEHMSIMH, MO3TOBBIE WITYPMBl W JPYrH€), BBLINOJIHATH CBOK YacTh
paboThl U KOOPAMHUPOBATH CBOM JICHCTBHS C JIPYTHMMHM YJICHAMH KOMaH/bI,
OILIEHMBATh Ka4ye€CTBO CBOEro BKJIAJa B OOIIMH MPOAYKT IO KPUTEPHUSM,
c(hOpMYyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/IeHCTBHUS.

PeryasiTuBHbIe YHUBepcaJIbHBIE YUeOHbIe 1eiicTBHSA
Camoopranmsaums:

CaMOCTOSITEJIbHO COCTABIIATH IIJIaH, QITOPUTM PELICHUS 3aauu (MJIU ero
YacTh), BHIOMpATh CHOCOO peleHHs] ¢ y4ETOM HMMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOJKHOCTEHM, apryMeHTUpPOBaTb U KOPPEKTHUPOBATH
BAapUAHTHI PEHIEHHH C Y4ETOM HOBOH MH(MOPMAIIUH.

CﬁMOKOHTpO.ﬂb, IMOIMOHAJIBHbLIH MHTEJJIEKT:

BJIAIETH crocobamu CaMOIIPOBEPKH, CaMOKOHTPOIIA IpoHecca H
pe3yiibTaTa pelcHHA MaTE€MaTHYECKOH 3aa4H;



e TMpPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPU PEIIEHUU
3a/1aud, BHOCHTb KOPPEKTHBBI B JCATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENBCTB, HAMIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHHBATh COOTBETCTBUE pPE3yJIbTaTa JICATCIbHOCTH MOCTABJICHHOMN IIE/IH
M YCIOBHAM, OOBACHATD MPUIHHBI TOCTHKECHHUS WIIH HEAOCTHKCHUS 1ICITH,
HAXOJUTh OIIUOKY, /1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIbTATDI

K koHmy oOydenuss B 7 Kjacce OOYYArOMIMICS TMOJYYUT CICAYIOLIHE
NIPEMETHBIE PE3YJIbTATHI:

Yucia v BIYHCIEHUS

BeImonmusaTe, codeTas yCTHBIE M MHUCHMEHHBIE TPHEMBI, apHPMETHICCKHE
JNIEUCTBUS C pallMOHAJIEHBIMH YHUCIIAMH.

HaxoanuTe 3HAYCHUS YHCIOBBIX BBIPAKCHHUH, MPUMEHATH Pa3zHOOOpa3HbIC
crioco0bl W MPUEMBI BHIYHUCIICHUS 3HAUCHUN JPOOHBIX BBIPAKEHUH, COMEpIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuts oT onHO#M (HOpMBI 3alMCH YUCEN K Opyroi (mpeoOpa3oBBIBATH
JNIECATUYHYI0 JIpOOb B OOBIKHOBEHHYI), OOBIKHOBEHHYIO B JECATHUYHYI0, B
YaCTHOCTH B OECKOHEYHYIO ACCATHYHYIO 1pOOB).

CpaBHUBATE U YIOPSI0YUBATE PAIlMOHAIBHBIC YKCIIA.

OKpyTiaTh Yncia.

BrBIMONMHATE MPUKKUIKY U OLIEHKY PE3yJIbTaTa BEIYMCIICHUN, OIEHKY 3HAYCHHM
YUCJIOBBIX BBIPAKCHUU. BBIMOJHATL ACHCTBUS CO CTENEHSAMM € HATypajbHBIMH
MOKa3aTesAMH.

[IpumensiTb  MpU3HAKKM ~ JAEIMMOCTH,  Pa3JIOKEHUE Ha  MHOMKUTEIH
HaTypaJIbHBIX YHUCEIL.

Pemrath mpakTUKO-OPUEHTHPOBAHHBIC 3aJladd, CBSI3aHHBIC C OTHOLICHUEM
BEJUYUH, MPONOPUUOHAIBLHOCTBIO BEJIMYUH, MPOILECHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl PEelIeHUs 3aj1a4 ¢ Y4ETOM OrpaHHUYEHUH, CBA3AHHBIX CO CBOHCTBAMH
paccMaTpuBaEMbIX OOBEKTOB.

AllredpanvyecKue BbIPaKEHHU

Hcnonb3oBaTh ajiredOpandeckyrd TEPMHHOJOTHIO M CHMBOJIMKY, MPUMEHSTH
e€ B IIpoliecce OCBOEHUA y4eOHOTO MaTepHaa.

HaxoanTe 3HaueHHss OYKBEHHBIX BbIPDAKEHUH NPH 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BeimonuaTh  mpeoOpa3zoBaHWsA  [EJOT0  BBIPAKEHHS B MHOTOYICH
MPUBEJICHUEM MO00HBIX CllaraéMbIX, PACKPBITHEM CKOOOK.

BbIMOMHATE YMHOXKEHHE OJHOYJIEHA HA MHOTOWICH W MHOTOYIeHa Ha
MHOT'OYJICH, TPUMEHATH (QOPMYITBI KBajIpaTa CyMMBI U KBajipaTa pa3HOCTH.



OcymecTBIATh Pa3ioKEHUE MHOTOYIEHOB HAa MHOKHTENW C IIOMOIIBIO
BBIHECEHMSI 3a CKOOKHM OOLIEro MHOMKHWTEJS, TPYNIUPOBKH  CllaraeMbix,
IPUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHU.

[IpumensATh nMpeoOpa3oBaHUs MHOTOWICHOB JUJIS PELICHUS Pa3iM4HbIX 3a/ad4
U3 MaTEMAaTHKH, CME/KHBIX TIPEAMETOB, U3 PEAIbBHOU NTPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEH C HATYpPaJIbHbIMU MOKA3aTENsAMH IS
npeoOpa3oBaHus BeIPAKEHHUI.

YpaBHeHHs] M HEPABEHCTBA

Pewars JinHelHbIC ypaBHEHUsS C OJHOH IIEPEMCHHOM, NPUMEHss IpaBuia
Iepexo/ia OT UCXOAHOTO YpaBHEHHUA K PaBHOCHIbBHOMY eMy. [IpoBepsATs, ABnseTCA
JIY YHUCJIO KOPHEM YPaBHEHUSL.

[TpumeHATH rpadudecKiue METOIBI MPU PEIICHUN JTUHEHHBIX YpaBHEHHHN U X
CHCTEM.

[logbupate mpumepsl map YHCENd, SBIAIOMMXCA PCLICHHEM JIMHEHHOro
YpaBHEHHUS C ABYMS NIEPEMEHHBIMMU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TrpadMK JMUHEHHOTO YpaBHEHUS C
JBYMS MEPEMEHHBIMHU, MOIb3YACh TpadUKOM, MPUBOAHUTHL TMPUMEPHI PEHICHUA
yYpaBHEHHS.

Pemrars cuctemsl ABYX JIMHEHHBIX YPaBHEHHUM C IBYMS IIEPEMEHHBIMU, B TOM
yucie rpau4ecKu.

CocraBiaTe M pelaTh JIMHEHHOE YpPAaBHEHHUE HIIM CHUCTEMY JIMHEHHBIX
YPaBHEHUN T[I0 YCJIOBHIO 3a/lauyd, HHTEPIPETHPOBATL B COOTBETCTBHH C
KOHTEKCTOM 3a/1aui I0JIy4CHHBIH pe3ybTar.

DOYyHKIHU

N3o0paskaTh Ha KOOPAUHATHOM MPSIMOH TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOPAMHATAM, JIy4YH, OTPE3KH, UHTCPBAJIbl, 3alIHUCHIBATH YUCIOBBIE IPOMEKYTKH HA
anreOpanvecKoMm si3bIKe.

OtMeuaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 3a/JaHHBIM KOOpJMHATaM,
CTpOUTH rpaduku TuHEHHBIX GyHKIMH. CTpouTs rpaguk GyHkuumn y = [X|.

OnuceiBaTh € TOMOIIBID (PYHKUMIA M3BECTHBIE 3aBUCUMOCTH MEXIY
BEIIMUMHAMHU: CKOPOCTb, BpEMs, PACCTOSHUE, 1I€Ha, KOJUYECTBO, CTOUMOCTbD,
IIPOU3BOIUTEIIBHOCTE, BpeMsi, 00bEM pabOThI.

Haxoauthb 3HaueHne PyHKUUHU N0 3HAYEHMIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cnocod MpeAcTaBICHUS U aHanM3a HH(QOpMALUH,
M3BJICKaTh U UHTEPIPETUPOBATH UH(POPMALIMIO U3 IPa(MKOB peanbHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K koHuy oOyueHuss B 8 kiacce oOydaroluiics MOJIYUYUT CIEAYIOIIUE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia u BbIYUCICHUS



Hcnonp3oBaTh HayalbHBIE INPEACTABICHUS O MHOMKECTBE JEHCTBHUTEIIBHBIX
YHCell /Ui CPABHEHMsI, OKPYTJICHUS U BBIYHUCICHUH, U300paxaTh 1CHCTBUTE/IbHbBIC
4KClla TOYKaMU Ha KOOPJAUHATHOM MPAMOMN.

[TpumensATs TOHATHE apU(METHUYECKOIO KBAaJpPaTHOIO KOPHS, HaXOAWUTh
KBaJpaTHbIe KOPHH, UCTIONb3Yys MPH HEOOXOIUMOCTH KaJIbKYJIATOP, BBITIOIHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COJEpPKAIMX KBaJPaTHbIE KOPHH, HCIOIb3Ys
CBOMCTBA KOPHEH.

Hcronp3oBare 3anucu OONBIIMX M MalbIX YHCEN C TMOMOUIBIO JECATUYHBIX
Jpobeii u creneneit yucna 10.

AJredpanvecKkune BbIpaKeHH st

[TpumensaTs MOHATHE CTENEHH C LENbIM II0Ka3aTeleM, BBIIOIHATh
npeoOpa3oBaHusA BRIPAKEHHUH, COAEPIKAIIUX CTETICHHU C LIETBIM TMTOKa3aTeNIeM.

BuimonuATe TOXKAECTBEHHBIE NpeoOpa30BaHUSA pPaLMOHATBHBIX BEIpAKEHUN
Ha OCHOBE MPAaBUJ JACHCTBUIN HA MHOTOUJICHAMH U alIreOpandecKuMu ApoOsMU.

PacknanpiBaTh KBaApaTHBIA TPEXYWICH HA MHOKHUTEIIH.

[TpumeHsaTh npeodpa3oBaHus BEIPAKCHUI /ISl pEILCHUS Pa3/IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHMs H HEPaBeHCTBA

Pemare nMHElHbBIC, KBAJpaTHBIC YPaBHEHUSA M PaLMOHAIBLHBIE YpaBHEHMS,
CBOJSILIIUECS K HUM, CUCTEMBI JIByX YPAaBHEHHMI C JIBYMsI [IEPEMEHHBIMU.

[IpoBOAUTE MpOCTEHIIINE UCCIEIOBAaHUS YPABHEHHUN M CUCTEM YpaBHEHUMH, B
TOM YHUCJIE C IPUMEHEHHEM TpaduiyecKuX NpeJCTaBICHNN (YCTaHABIUBATh, UMEET
JI1 ypaBHEHUE WJIM CUCTEMa YpPaBHEHUN pelIeHUs, €ClIdi UMEET, TO CKOJbKO, U
npoyee).

[TepexomuTs OT clioBecHOU (HOPMYJIUPOBKU 3ajaud K e€ anreOpauyeckoi
MOJEJIM C IIOMOIUBIO COCTABJICHHUS YPaBHEHHS WM CHUCTEMBl YPaBHEHWUH,
UHTEPIPETHPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJyYEHHBIN Pe3yJIbTarT.

[IpuMeHsTH CBOMCTBA YHUCIIOBBIX HEPABEHCTB JUIS CPAaBHEHUS, OLICHKH,
pemarhk JMHEHHbIE HEPABEHCTBA C OJHOM TEPEMEHHOW M HX CHCTEMBI, IaBaTh
rpaUuecKyr0 WUIIOCTPALMKD MHOXKECTBA PELICHUNH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DYyHKIHH

[Tonumats U KCHONB30BATh (DYHKLIMOHAJIBHBIE MOHATUSA U SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE 0003HayYeHMs), ONpeaeNsaTh 3HaueHue (YHKIUU 110 3HAYEHHUIO
apryMeHTa, OIpeeNsTh CBOMCTBA QYyHKLUHU 10 e€ rpauKy.

Crpouts rpaduku 3J1eMEHTApHBIX PYHKIMHI BUAA:

y=kix,y=x2,y=x3,y= x|, y = X, OIHCHIBATH CBOWCTBA YHCIOBOM
dbynkumnm no e€ rpaduky.



K konmy obOydeHus B 9 kjaacce OOyYarOmIMiiCs TMONYYUT CISTYIONIHE
IIPEAMETHBIC PE3YyJIbTaThl:

Yuci1a 1 BBIYUCJICHUA

CpaBHHMBATh U YIOPAA0YMUBATH PALMOHAIBHBIC U UPPALHOHAIBHBIC YUCIIA.

Bemonuate apudmernueckue ASHCTBHS C pPANMOHAIBHBIMH YHCIAMH,
coyeTass YCTHbIE W IHCbMEHHBIE TNPHEMBI, BBINOIHATh BBIYUCICHHUS C
HPpaLMOHAIBHBIMH YHCTIAMHU.

HaxoauTe 3HavYeHusa cTeneHed ¢ LEJBIMH TOKa3aTensiMd H  KOPHEH,
BBIYUCIISITh 3HAYCHHUS YUCIIOBBIX BBIPAKCHUIA.

OKpyrnsaTe [IEWCTBUTEIBHBIE YHCIIA, BBINOJHATh MPUKUIKY pe3yJlbrara
BBIYUCIICHUM, OLIEHKY YUCIIOBLIX BBIPAKECHUH.

YpaBHeHHS U HEPABEHCTBA

Pemrats nuHElHBIE W KBaJpaTHbIE YPaBHEHUS, YpaBHEHMUs, CBOAAIIUECH K
HUM, TIPOCTEHIINE APOOHO-PALIHOHAIBHBIC YPABHCHMUS.

Pemate cuctembl OBYX JIMHEMHBIX YpaBHEHUW C ABYMs MEPEMEHHBIMU H
CHUCTEMBI JIBYX YPAaBHEHMIL, B KOTOPBIX OJTHO YPABHECHUE HE SBJICTCS JIUHEHHBIM.

Pemmath TEKCTOBBIE 3aJayl aJIreOpaHdecKUM CIOCOOOM € TIOMOIIBIO
COCTABJICHUS YPABHEHUS M CUCTEMBI JIBYX YPaBHEHHI C JIByMsI IEPEMEHHBIMHU.

IIpoBOMTE MpOCTEHIIME UCCIEAOBAHUA YPABHEHUN U CHCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEeHHeM rpaduueckux mpeacTaBieHuil (yCcTaHaBIMBaTh, UMEET
JU ypaBHEHHUE WIM CHUCTEMa YPaBHECHUM peIlCHUS, €CIIM MMEET, TO CKOJIbKO, U
npoyee).

Pewrars nuHeliHble HEpaBEHCTBA, KBAJPAaTHbIE HEPABEHCTBA, H300paxKkaTh
pellleH’e HEPABEHCTB HA YHWCJIOBOM IPSMOM, 3alUCHIBATH PEIIEHUE C MOMOULIBLIO
CHMBOJIOB.

Pemrarb  cucTembl  JIMHEHHBIX ~ HEPABEHCTB, CHCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, M300pa)xkaTh peIlIeHHEe CHUCTEMbl
HEPaBEHCTB HA YMCJIOBOM MPSIMOIL, 3aMMCHIBATh PELLICHUE C TOMOIILIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPU PEUICHUN PA3JIMYHBIX 3a/1a4.

DOYHKIHUU

Pacno3naBath (yHKIMM U3y4eHHBIX BHUIIOB. [loka3biBaTh CXeMaTHYECKH

PAacCIIOJIOKEHUE HA KOOPMHATHOM TUIOCKOCTH rpaduKoB QyHKIMI BUIA: Y = kx, y
=kx+b y=kix,y=ax2 +bx + ¢, y =x3, y=1x y = |x|, B 3aBUCUMOCTH OT
3HAYCHUN KO3(P(PULHMEHTOB, ONUCHIBATL CBOMCTBA (DYHKIIMH.

Crtpouts u m300pakaTh CXeMaTHUCCKH TpadUKH KBAJAPATHYHBIX (DYHKIIHH,
OIUCHIBATH CBOMCTBA KBAJAPATUYHBIX (PYHKLMI 110 UX rpadukam.

Pacro3naBate kBagpaTHuHyIO QYHKIHIO 1O (HopMyne, MPUBOAUTE MPUMEPHI
KBaJIpaTHYHBIX (DYHKIUI U3 peaabHON KHU3HU, PU3UKH, TCOMETPHUHU.



YucjioBbIe NM0CJI€10BATEILHOCTH H NPOTPeCCHH

PacriosHaBath apuGMETHYECKYI0O M TE€OMETPHYECKYIO TMPOTrPEeCCHH MpH
Pa3HBIX croco0ax 3a/laHms.

BeinmonHATe  BBIYMCICGHHS C  HUCIOJAb30BaHUEM (opMyn n-ro wieHa
apuMETHIECKOH M TCOMETPHICCKOHN MPOTPECCHI, CyMMBI TIEPBHIX N WICHOB.

N300pakath 4ICHBI IOCJICIOBATEIBHOCTH TOYKAMH HA KOOPIHHATHOH
IIJIOCKOCTH.

Pemrars 3agaum, CBA3aHHBIE C YUCAOBBIMH TIOC/IENOBATEIBHOCTAMH, B TOM
YUCIIC 3a/1a4M U3 PealIbHOM JKU3HU (C MCI0JIB30BAHUEM KallbKYJIATOpa, LU(POBLIX
TEXHOJIOTHH ).



TEMATHYECKOE IINTIAHUPOBAHUE

7 KJIACC

HanmeHoBaHnue pasiaesoB H TeEM
NporpamMmsl

Ne n/m

Ynca u Beiuucnenus. Paimonansarie
yHucia

AnreOpandeckue BhIPaKEHUS
YpaBHeHHs 1 HEPaBEHCTBA
Koopawnats! 1 rpaduku. QyHKIHHA

[TorTOpenue u oboOmEeHNE

OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME

KoanuecTBo 4acoB

Bceero

22

28

20

24

102

KonTpoabHbie
padoThI

[IpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudpposbie)
odpa3oBaTebHbIE

pecypchbl

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

bubmuoteka [JOK
https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
bubimnorexka [[OK
https://m.edsoo.ru/7f415b90

bubnuorexka [JOK
https://m.edsoo.ru/7f415b90




8 KJIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

HaumeHoBanue pPa3icjioB H TEM
NporpaMmbl

Umcaa 1 BRIYHCIICHUA. KB&,I[paTHBIe KOpHH

Uncna u Beruncnenus. CteneHs ¢ OeIbIM
MMOKa3aTClIEM

Anrebpanyeckue BbIpaXKESHHS.
KBagpaTHslii TpéxuneH

AnredpanyecKue BhIpaKCHUA.
Anrebpanueckas 1po0b

VYpapnenus u HepaBeHcTBa, KBajpaTHble
ypaBHEHHUS

VYpaeHeHus 1 HepaBeHCTBa. CHCTEMBL
ypaBHEHUH

YpasHenus U HepaBeHcTBa. HepaseHcTBa
Oyukunn. OCHOBHBIE NOHATHS
®Oynxuun. Yucnosbie GyHKIHH

[TosTopenue u obobeHue

Bcero

15

15

13

12

102

KoanuecTBo 4acos

KourtpoJibHbie
padoTbI

IIpakTHyeckue
padoTbI

JIIeKTPOHHbIE
(uuppoBbIe)
odpa3oBaTeabHBIE
pecypcesbl

bubmmnorexa [{OK
https://m.edsoo.ru/7f417at8

bubimnorexka LJOK
https://m.edsoo.ru/7f417at8

bubmuorteka [JOK
https://m.edsoo.ru/7f417afR

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

bubaunoreka LIOK
https://m.edsoo.ru/7f417af8
Bubmuoreka [{JOK
https://m.edsoo.ru/7f417af8
bubtauoreka LIOK
https://m.edsoo.ru/7f417afy
bubmmorexa [[JOK
https://m.edsoo.ru/7f417af8

bubnnoreka LJOK
https://m.edsoo.ru/7f417at8

bubtmuoreka 1IOK
htips://m.edsoo.ru/7f417af8




9 KJIACC

Ne i/

OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME

Haumenosanue pa3aejioB U TeM
NporpaMMbl

Yucna v BeuucieHus. JlelicTBUTEIbHBIC
qyHciIa

YpaBHeHH U HEPABEHCTBA. Y paBHEHUS C
OJIHOM NepeMeHHOM

YpaBHeHus v HepaBeHCTBA. CHCTEMBI
YpaBHEHHH

VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa
DyHKIHH

UncnoBbIE TIOCAEIOBATEILHOCTH

IToBropenue, 06001EHE, CUCTEMATH3ALUSA

3HAHHHA

KoanuecTBo 4acos

Bcero

14

13

16

16

15

20

102

KouTtpoabHusbie
padoTsl

IlpakTuueckue
padoTsl

JJIEeKTPOHHbIE
(undgposbie)
obdpasoBartejibHbIE

pecypcehl

bubnuoreka 1JOK
https://m.edsoo.ru/7f419d08

bubnuoreka LHOK
https://m.edsoo.ru/7{419d08

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

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

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

bubnunorexa [JOK
https://m.edsoo.ru/7f419d08

bubmumoreka [JOK
https://m.edsoo.ruw/7f419d08




YUYEBHO-METOJUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YHEHUKA

» Anre0pa, 8 knacce/ Jlopodees I'.B., CyBoposa C.b., bynumosuy E.A. u
apyrue, AkuunonepHoe obmectBo «M3aarensctBo «IIpocBenienuey
» Anre6pa, 9 xmacc/ lopodees I'.B., CyBoposa C.b., bynumoBud E.A. u
apyrue, AkuuosepHoe oouectso «M3narensctBo «IIpocseenuey
» Anrebpa, 7 xmacc/ Jlopodees I'.B., Cysoposa C.b., bynumosuu E.A. u

npyrue, AkiroHepHoe oomectBo «M3narensctBo «IlpocBenieHne»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
1. Anreopa 7, I'.B. dopodeer, C.b. CyBoposa, E.A. bynumoBud u ap, M.:
[TpocBeuienne
2. AnreOpa, luaaktuueckue marepuainsl, 7 kinace, JLIL. EBcradnesa, A1l
Kapn, M.: [Ipocsemenue
3. Anre6pa. Kontposibabie padotsl.7 kiiace JI.B. Kysuenogra, C.C. Munaepa
M.: IIpocBeienue
4. Anredpa. Meroauueckue pexkomeraaunu 9 kiacc C. b. Cysoposa, E. A.
byaumosuy, JI. B. Ky3snenosa, C. C. Munaesa, JI. O. Pocnosa M.:
IIpoceemenne
5. Anrebpa 8,I'.B. Jlopogees, C.b. CyBopoga, E.A. bynumosuu u ap, M.:
ITpoceemenne

6. Anredpa, Jlupakruueckue Marepuansl 8 kiace JLII Escragbena, A.IL



Kapn M.: IIpocserienue

7. Anrebpa. Koutpomneabie padoTsl. 8 kimacc JI.B. Kysnenosa, C.C. MunaeBa
M.: IIpoceelienue

8. Anrebpa. Meroanueckue pexkomenaanuu 8 kmacc C. b. Cysopoga, E. A.
bynumosuy, JI. B. Ky3uenosa, C. C. Munaesa, JI. O. Pocnosa M.:
ITpoceerienne

9. Anrebpa 9 I'.B. Jlopodees, C.b. Cyeoposa, E.A. Byaumosu4 1 ap M..:
[IpocseleHue

10. Anredpa Annaktuueckue marepuanst 9xiacc JLIL. EBcradnesa, A.Il.
Kapn M.: IIpocseuieHue

11. Anre6pa. Konrpossnsie padotsl. 9 knace JI.B. Kysnenosa,C.C. Munaesa
M.: IIpoceeienne

12. Anredpa. Meroauueckue pekomergaunu 9 knace C. b. CyBoposa, E. A.
bynumosuy, JI. B. Ky3unenosa, C. C. Munaesa, JI. O. Pocnoa M.:

[Ipoceelenue

IHAP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1. MHUHUCTEPCTBO OBPA30BAHUMA P®. — PEXKUM JOCTVYIIA: WWW.INFORMIKA.RU ;
WWW.ED.GOV.RU; WWW.EDU.RU

2. TECTUPOBAHHME ONLINE: 5-11 KITACCBI. — PEXXHUM JJOCTVIIA:
WWW.KOKCH.KTS.RU/CDO

3.  APXMB YYEBHBIX ITPOI'PAMM MH®OPMAITMOHHOI'O OBPA30BATEJIBHOI'O
IMOPTAJIA «RUSEDU». — PEXXHMM JJOCTYTIA: WWW .RUSEDU.RU




4. METASHIMKIIONEINS KUPUITIA U MEDOJIMA. — PEXKUM JOCTVYIIA:

WWW.MEGA.KM.RU

5. CAMTBI SHLUMKJIONEIWNA. — PEXXUM JIOCTYIT: WWW .RUBRICON.RU;
WWW.ENCYCLO-PEDIA.RU

6. BCA DJIEMEHTAPHAA MATEMATHKA. — PEXKUM JOCTVYIIA:
WWW.BYMATH.NET

7. IHTEPHET-ITOPTAJI BCEPOCCHUICKOI OJIMMITHAIbI IIKOJIbHUKOB. —
PEJKMM JOCTVYIIA: WWW.RUSOLYMP.RU

8. BCEPOCCUMCKUE JUCTAHILIMOHHBIE 9BPUCTUYECKHME OJTUMITUAIbI T1O
MATEMATHKE. — PEXHUM JJOCTVIIA:
WWW.EIDOS.RU/OLYMP/MATHEM.INDEX.HTM

9. ”THOOPMALIMOHHO-ITOMCKOBA S CHCTEMA «3AJIAYM». PEXXUM JIOCTVIIA:
WWW.ZADACHL.MCCME.RU.EASY

10. 3BAJAYU: UTHOOPMALIMOHHO-ITOUCKOBASI CHCTEMA 3AJAY T10
MATEMATHKE. — PEXUM JIOCTYIIA: WWW.ZADACHIL.MCCME.RU

11. KOHKYPCHBIE 3AJIAYHN [1T0 MATEMATHKE: CITPABOYHHUK M1 METO/IbI
PEILIEHUWA. — PEXKHUM JJOCTVIIA:
WWW.MSCHOOL.KUBSU.RU/CDO/SHABITUR/KNIGA/TIT.HTM

12. MATEPHUAIJIBI (ITOJIHBIE TEKCThBI) CBOBOAHO PACIIPOCTPAHAEMbIX KHUI
ITO MATEMATHKE. — PEXKUM TOCTVYITA: WWW.MCCME.RU/FREE-BOOKS

14. OJIMMITMAJTHBIE 3AJJAYN ITO MATEMATHKE: BA3A JAHHBIX. PEXIM
JOCTVYIIA — PEXXUM JOCTVYITA WWW.ZABA.RU

15. ITKOJILHBIE M PAMOHHBIE MATEMATUYECKUE OJIMMIIMA/IBI B
HOBOCHUBUPCKE. — PEJXXUM JTOCTVIIA:
WWW.IAMAKAROV.CHAT.RU/SCHOOL/SCHOOL.HTML

16. BUPTYAJIBHAS HIKOJIA FOHOT'O MATEMATHKA. — PEXXUM JJOCTVIIA:
WWW.MATH.OURNET.MD/INDEXR.HTM

17. BUBJIMOTEKA DJIEKTPOHHBIX YUEBHBIX [TOCOBHIA [0 MATEMATHUKE. —
PEXUM JOCTVIIA: WWW.MSCHOOL.KUBSU.RU

18. OBPABOBATEJIbHBIN TTOPTAJI «MUP AJITEBPBI». — PEXXUM JIOCTVIIA:
WWW.ALGMIR.ORG/INDEX.HTML

20. POCCUMCKAS DJIEKTPOHHAS IIIKOJIA HTTPS:/RESH.EDU.RU




