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HOACHUTEJIbBHASA 3AIITUCKA

Anrebpa sBIS€TCS OIHUM U3 OIMOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpazoBaHusi: OHa 00eCreUnBaET U3yUYCHHE AP YTUX JUCIUIUIUH KaK €CTECTBEHHO -
HAYYHOTO, TaK W TyMaHHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO IS
NpOJODKEHUsT 00pa3oBaHMsA W g TOBCEAHEBHOW JKM3HU. PaszButue y
oOydJaroumxcs Hay4YHbIX TMPEACTaBICHUNA O TMPOUCXOKACHUA M CYIIHOCTH
anreOpanmdecKux aOCTpaKIuii, CIoco0e OTpaKCHHS MaTeMaTHYECKON HayKon
SBIIGHUH M TPOLECCOB B NpUpOAE U OOIIEeCTBE, POJH MaTEeMaTHYECKOro
MOJIETMP OBaHMsI B HAYYHOM MIO3HAHUH U B TP AKTHKE CITOCOOCTBYET (POPMUP OBAHHIO
HAy4YHOT'O MUP OBO33PEHUS U KAUE€CTB MBILLIJICHHSI, HEOOXOAUMBIX 7151 aJanTaliy B
COBpeMeHHOM Liu(ppoBoM obmiecTBe. M3yueHue anreOpsl 00ecrieunBaeT pa3BUTue
yMeHus HaOIonaTh, CpaBHUBAaTh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTHU MBIIIJIEHHSI, CTIOCOOHOCTH ap TyMEHTHPOBAHHO 0OOCHOBHIBATH CBOU
NecTBUSA, BBIBOBI, (hOpMyIHpoBaTh yTBep kiaeHus. OcBOeHHE Kypca ajareOpbl
o0OecrieuyrBaeT p a3BUTUE JTOTHUECKOT'O MBIIIJICHUS 00YYarOIINXCSI: OHU UCTIOJIB3YIOT
NEeNYKTUBHbIE U WHAYKTHBHBIE PacCyAeHUs, 0000IIeHNe W KOHKPETH3ALMIO,
abctparupoBanue U aHanoruto. O0yuenue anredpe mp eanoiaraetT 3SHaYUTeIbHbIN
00BEM CaMOCTOSITENBHOM e TeN bHOCTH 00y YaIOIIUXCs, TOITOMY CAMOCTOSITETIBHOE
peuieHre 3ajad 00ydYaloUMMUCS SIBJISETCS pealu3aluedl J1esTelIbHOCTHOTO
IIp UHLIMIIA 00y YEHMUS.

B crpykrype mporpamMmbl yueOHOTO Kypca «Anredpa» yriayOJEHHOro
U3y4YeHHUs] OCHOBHOE MECTO 3aHHUMAIOT COJIEpKATENbHO-METOINYECKUE JIMHUU:
«Yucna w  BbIUHCICHHS», «AJreOpandeckue BBIPAKEHUSN», «YpaABHEHUS U
HepaBeHCTBay, «DyHkium». Kaxnas w3 3TuX cojepikaTeIbHO-METOTUYECKHIX
JTUHUHA pa3BUBAETCS HA TP OTSHKEHHUH TP EX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYS C
IPYTUMH €r0 JHMHUAMH. B Xoje m3ydeHus Kypca oOydaromuMCs MpHUXOIUTCS
JOTUYECKH PaCCYKAaTh, UCIIOIb30BATh TEOP €TUKO -MHOKECTBEHHBIH A3bIK. B cBsI3n
C 3TUM B IIPOrpaMMy y4eOHOTO Kypca « Anredpay BKIIOUEHBI HEKOTOP bIE€ OCHOBBI
JOTUKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX paj3jenax MaTeMaTH4eCKOro
oOpa3oBaHHMs ¥  CHOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaIOIIMMUCI OCHOB
YHUBEP CATBHOTO MAaTEMaTHUeCKOTO s3bika. CojepKarenbHOW M CTPYKTypHOU
OCOOEHHOCTBIO Yy4eOHOTO Kypca «Anredpa» sBIsSETCS €ro HHTErpUp OBaHHBIN
Xapakrep.

Conepxanue nuHUM «YucClia W BBIUHUCICHUS» CIYXHT OCHOBOW IS
JaTbHEHIIIEero U3yYeHUs MATEMATHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OO0YYArOIINXCS
JOTHYECKOTO MBIIUICHHUS, (DOP MUPOBAHHUIO YMEHHS MOJIb30BATHCS aJITOPUTMAMH, &
TaK)Ke NP MOOPETEHHUIO NP AKTUIECKUX HABBIKOB, HEOOXOJMMBIX JIJ151 TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHITHS O YKCIIE HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus
CBSI3aHO C pAalMOHAJBHBIMH M WP PAIUOHATLHBIMU YHUCIaMH, (HOopMHUpOBaHHEM



P €CTaBJIEHUH O IEUCTBUTENIBHOM UKCIe. 3aBEPIICHUE OCBOEHUS YUCIOBOU JIMHUN
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIo.

Copepkanue 1By X ajireOpandeckux JMHUN — « AJredpandecKkre BbIp a>KEHUsD)
U «YpaBHEHHUSA U HEPABEHCTBA» CIIOCOOCTBYET (hOPMUPOBAHUIO Y 00YYarOIIMXCS
MaTEMaTUYECKOTO ammnaparta, HEOOXOUMOro JJIsl pelIeHHs 3a/1a4 MaTEMaTHKH,
CMEKHBIX TP €IMETOB U OKp y>Karolen peanbHocTi. Ha yp oBHE OCHOBHOTO 00111€r0
oOpa3zoBaHusi yd4eOHBIM MaTepual TPYNIUPYETCS BOKPYT pPalMOHAIBHBIX
BbIp&)KeHU. Anredpa AEMOHCTpHUPYET 3HAYEHHE MAaTeMaTUKH KaK s3bIKa s
NOCTPOCHHUSI MAaTEeMaTHYECKUX MOJENEH, ONUCAaHHUA TMPOLECCOB U  SIBICHUN
peanbHOro Mupa. B 3anaun o0yueHus anredpe BXOIIT TaKKe JaibHEHIee p a3BUTHe
aJTOPUTMHUYECKOTO MBIIIJIEHUS, HEOOXOAUMOIO, B YaCTHOCTH, /I OCBOEHUSI Kypca
uHOOpMATHKH, U  OBJIAJICHUE HABBIKAMH JICIYKTUBHBIX  PacCyKICHUIL
[IpeoOpazoBanue CHUMBOJIBHBIX (HOPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKECHUHS,
CIIOCOOHOCTEN K MATEMAaTHUECKOMY TBOP YECTBY.

Coneprxanue QpyHKIIMOHAIbHO-Tpa()UUECKOM JIMHUH HALIETIEHO Ha MOJyYEHHe
00yUarouMMucs 3HaHUN 0 QYHKIMAX KaK BaKHEWIIeH MaTeMaTHU4eCKOM MOJen
JU151 OTIMCAHUS U UCCIIE0BaHMSI pa3HOOOPa3HBIX P OLIECCOB U SIBJICHUM B P UPOJIE U
ob1ectBe. M3yuenue matepuaia CiocoOCTBYET pa3BUTHIO y 00 YUaIOIIUXCS Y MEHUS
UCMOJIb30BaTh pa3jIMYHbIC BBIPA3UTENIBHBIE CPENCTBA S3bIKa MATEMAaTUKUd —
CJIOBECHOT'0, CUMBOJIMYECKOTO, TparuecKkoro, BHOCUT BKJaa B (HOpMUPOBAHKE
P €ICTABIICHUH O P OJIM MATEMATUKH B P a3BUTHH LIMBUJIM3ALIMH U KYJIbTYPHI.

YrinyO6néuublii Kypc anreOpbl XapaKTepr3yeTcsl U3y YeHUEM JTOTIOJTHUTEITLHOTO
TEOp ETUUECKOT0 anrapaTa v CBSI3aHHBIX C HUIM METOJIOB p elleHus 3a/1a4. Anredpa
SBJISICTCSI SI3BIKOM JIJISI ONTUCAHUSI OOBEKTOB U 3aKOHOMEPHOCTEH, CITY>KUT OCHOBOM
MaTeMaTUYECKOTO MojenupoBanus. [Ipu 3ToM camMu 0OBEKTHI MaTeMaTH4ECKHX
YMO3aKIIOYEHUH W TPHUHAThIE B airedpe mpaBuia WX KOHCTPYHPOBAHUS
CocoOCTBYIOT (DOPMUPOBAHUIO YMEHH 0OOCHOBBIBATh M JIOKA3bIBATh CYKICHUS,
pPa3BUBAIOT MAaTEMATHUYECKYI0 HMHTYHUIIMIO, KPATKO W HAIJSIHO PAacKpbIBAIOT
MEXaHW3M JIOTUYECKUX MTOCTPOCHUH U yUaT uxX Mp UMEeHeHut0. Tem cambIiM anredopa
3aHUMAET OJHO M3 BEAYIIHMX MeCT B (OpMHPOBAHMH HAYUHO-TEOPETHUECKOrO
MBIIICHUS 00y YarOIUXCS.

CornacHo y4yeOHOMYy IulaHy B 7—9 Kiaccax u3ydaercs Y4eOHBIH Kypc
«AnreOpay», KOTOPBIN BKIIOYAET CIAEAYIONMEe OCHOBHBIC pa3eibl COAep KaHUS:
«Yucma W BBIYUCICHUA», «AJNTeOpandeckue BBIpaXKCHUs», «YpaBHEHHS U
HEp aBEHCTBA», « DyHKIIAN».

Ha u3ydenne yuedHOTO Kypca « Anredpa» otBoautcs 408 wacoB: B 7 Kitacce —
136 yacos (4 yaca B Hezento), B 8 kitacce — 136 yacoB (4 yaca B HezIeNI0), B 9 kiacce
— 136 yacoB (4 yaca B HEZIEIIO).



Peanuzammss BoCOUTATENBHOTO MOTEHUMAJa YPOKOB anredpsl  (ypOdHOM
NESITETbHOCTH, ayAUTOPHBIX 3aHITHA B pPaMKaX MAaKCHUMaJIbHO JOITYCTHUMOM
y4eOHOM Harp y3kKu) np €AyCMaTpHUBAaeT:

- MaKCHUMAaJIbHO€ MCIOJIb30BaHUE BOCIMTATEIBHBIX BO3MOXHOCTEH COJEp KaHUS
YPOKOB 711 (OPMUPOBAHUS y OOYYAIOMMXCA POCCUMCKHUX TP aJaUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX M  COLIMOKYJBTYPHBIX IIEHHOCTEH, P OCCHICKOTO
UCTOPHUYECKOTO CO3HAHUSI HAa OCHOBE MCTOPHUYECKOrO IPOCBEIICHUS; MOA00D
COOTBETCTBYIOUIETO  COJACpIKaHUSI ~ YPOKOB, 3aJaHUil, BCIIOMOTATEIbHBIX
MaTep MaJIoB, P OOJIEMHBIX CUTY AU 71 00CYy K ICHU;

- BKJIIOYEHHE B COJIEp)KaHUE YPOKOB IIETIEBBIX OPHUEHTHPOB PE3YJIHTATOB
BOCIMTAHUS, UX yUET B OTIP €AJICHUH BOCITUTATEIbHBIX 33/1a4 yPOKOB, 3aHATHH;

- BBIOOp METOAOB, METOJIUK, TEXHOJIOTHUH, OKa3bIBAIOIIMX BOCHHUTATEIHHOE
BO3JICUCTBHE HA JINYHOCTh B COOTBETCTBUH C BOCIIUTATENbHBIM UJI€ATI0M, LENBIO U
3aJjauaMd BOCITUTaHUs, IICJIEBBIMU OPHUCHTUPAMH Pe3YyJbhTaTOB BOCIHTAHWS
P €aJIM3aIHIO TP HOPUTETa BOCIUTAHUS B y4eOHOH IeATENIbHOCTH;

- IPUBJICYCHNE BHUMAHUS 00YYaIOIIUXCs K IICHHOCTHOMY aCIeKTy W3y4aeMbIX Ha
ypOKax TMpEAMETOB, SBICHWA W COOBITHI, WHHIIMHPOBAHHUE OOCYXICHUA,
BBICKA3bIBAHUI CBOEr0 MHEHWMSI, BBIPAaOOTKH CBOETO JTUYHOCTHOTO OTHOIICHUS K
U3Y4aeMbIM COOBITHSIM, IBJICHUSIM, JIIIAM;

- TPUMEHEHUE WHTEPaAKTUBHBIX (POopM y4eOHOU pabOThl — HHTEIUICKTYaTbHBIX,
CTUMYJIMP YIOIIUX IMO3HABATEIHLHYIO MOTHBAIIUIO, UTPOBBIX METOAMK, AUCKY CCHIA,
JAONIAX BO3MOYKHOCTh MPHUOOPECTH OMBIT BEIECHUS KOHCTPYKTHBHOTO JIHAJIOTa,;
TP YIIIOBOH pabOThI, KOTOP ast YUHUT CTP OUTh OTHOIIICHUS U IEUCTBOBATh B KOMAHJIE,
CIIOCOOCTBYET Pa3BUTHUIO KP UTHUECKOTO MBITIIICHHUS;

- no0ykaeHue 00yvaromuxcs co0J1r01aTh HOPMbI IOBEICHUS, TPaBUIIa 0OILIEHHS CO
CBEpCTHUKAMHM M TEJArOTMYECKUMH PaOOTHHUKAMH, COOTBETCTBYIOIIUE YKLy
IIKOJIBI, yCTAHOBIIEHHUE U TIOIJIEP KKy J0OpOKeTaTeTbHOM aTMOC(EPHI;

- OpraHM3ali0 HACTaBHUYECTBA MOTHBHUPOBAHHBIX M 3P YJUPOBAHHBIX
o0yuarouwxcs HaJl HEY CIIeBAIOIMMHU OTHOKIIACCHUKaMU, B TOM YHCJIE C 0COOBIMU
00pa3oBaTeNbHBIMH TIOTP €OHOCTSAMH, JAIOMIETO OOYYaIONIUMCS — COIMAIBHO
3HAYMMBIN OTIBIT COTP YIHUUECTBA U B3aUMHO TIOMOIIIH;

- HTHULIMUP OBaHUE U MO ACPIKKY UCCIEA0BATENHCKOM 1€ TEIbHOCTH 00y YaFOIINXCH,
IUIAHUPOBAHWE M BBITIOJIHEHUE WHIUBUAYAIBHBIX M TPYIMOBBIX TP OEKTOB
BOCIHTATEIHHOM HAIIP aBIICHHOCTH.

Pe3ynbTaThl emMHCTBA YUYEOHOW M BOCHHUTATEIBHON JIEATEIBHOCTH OTPa’KECHBI B
paszene paboueil mporpamMMmbl «JIMUHOCTHBIE pe3yJbTaThl U3YUEHUS y4eOHOTO
Kypca « Anredpa» Ha yp OBHE OCHOBHOTO OOIIIEro 00pa3oBaHUS.



COAEPXAHUME OBYUYEHUA
7 KJIACC

Yucaa v BbIYUCTIECHUA

Panmonanwapie yncia. CpaBHEHUE, YHOPSAOYMBAHUE U apUDMETUUECKHES
JIEUCTBUS C PalMOHAIBLHBIMU YHCIaMu. YHCITOBAS TIp SiMast, MOJYJIb YUCIIA.

Crenenb ¢ HaTypajbHBIM IIOKA3aTEIEM M €€ CBOWCTBA. 3alKCh 4uUCIa B
NECATUYHOM ITO3UIIMOHHOMN CUCTEME CUUCIICHUS.

Perienre TeKCTOBBIX 3aj/1a4 ap uPpMeTHUEeCKUM criocoOom. Perienne 3anay u3
peanbHOM P aKTUKU HA YaCTH, Ha AP 00U, Ha P OTIEHTHI, MPUMEHEHHUE O THOIICHUM 1
P OTIOPLIMIA TP U PEIISHUH 3a]1a4, P CIICHUE 3a/1a4 Ha ABWKEHUE, pa0oTy, TOKYIIKH,
HaJIOTH.

JenuMocTs 1enbix yncesl. CBOMCTBA AETUMOCTH.

IIpocteie u cocraBHble yuciaa. UYErHble W Hedy€THbIE uucna. lIpusHaku
nenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AETUMOCTH CyMMBI U
TP OM3BEICHUS LIETIBIX YHMCEJI P U P EICHUH 33124 C TP AKTUYECKUM COJIEP dKAHUEM.

HaubGonpmmuit o0muii qeuTens 1 HauMeHblee 0011ee KpaTHOE ABYX YHCEll.
BzaumHuo npocteie uncna. Anroputm EBknupa.

Jenenue c ocratkoM. Ap upMeTrdecKue orep aliu HaJl OCTaTKAMH.

AnaredOpanyeckue BbIPaKeHU S

BripakeHne ¢ mnepeMeHHbIMHU. 3HAUYEHUE BBIPAXKEHUS C TEPEMEHHBIMML
[IpencraBnenue 3aBUCUMOCTH MKy BETUIMHAMU B BUE (DOPMYJIBL

ToxnectBo. ToxxmecTBeHHBIE TP €00pa30BaHMUs alTeOpanIeCKUX BhIPYKCHHU.
Jloxa3aTenbCTBO TOKIECTB.

OnnHounensl. OfHOWIEH cTaHAapTHOTO BUj1a. CTENEHb OTHOYJICHA.

MHorounensl. MHorowneH craHgapTHOro Bujaa. CTeNeHb MHOTOYJIEHA.
Crno>xenue, BBIYMTAHUE, YMHOXKEHUE U JlejieHrne MHorouseHoB. [IpeoOpa3zoBanme
LEJIOTO BBIP aXEHUSI B MHOTO4WIEH. KOopHU MHOTOUIIEHA.

DopMyJibl COKpaIIEHHOTO YMHOKEHHUSI: KBaJpaT CYMMBbI U KBaJIpaT p a3HOCTU
JBYX BBIpaXKEHUH, KyO CyMMBI M KyO Pa3HOCTH ABYX BBIPaKCHUMU, Pa3HOCTH
KBa/JIp aTOB JABYX BbIP &KEHUM, TP OU3BEACHUE PA3HOCTU U CyMMBbI JABYX BbIP aXKECHUI,
CyMMa U pa3HOCTh KyOOB IBYX BBIPaKEHHIA.

Paznosxenue MHOTOWIeHa HA MHOYKHUTETU. BhIHECEHHE 00IIIEro MHOXKHUTES 32
CK0OKH. MeTo 1 Ip yIIupOBKH.

YpaBHeHuS U HEPABEHCTBA

VYpaBHenue ¢ oHo nepemeHHoil. Kopenb ypaBHenus. CBOCTBa ypaBHEHHI
C OJHOW TIIEPEMEHHOW. PaBHOCMJIBHOCTh YypPaBHEHUW. YPAaBHEHHE Kak
MAaTEMATHYECKAsi MOJIENb P €AJIbHOM CUTY AlUH.



JIuneliHOE ypaBHEHME C OJHOM IepEeMEHHOW. UMCiIo KOpHEW JTUHEUHOIo
ypaBHEHMs. PemieHue TEKCTOBBIX 3aJad ¢ INOMOIIBIO JIMHEWHBIX YyPaBHEHUN.
JIuneniHO€ yp aBHEHUE, COEP XKALLlee 3HAK MO LY JIS.

VYpaBHeHue ¢ 1ByMs iep EMEHHBIMU. ['pa(uK TUHEMHOTO ypaBHEHUS C ABYMs
nepeMeHHbIMU. CHUCTEMBI JIMHEMHBIX YPaBHEHHWA C JBYyMs II€pEMEHHBIMHU.
['paduueckuil MeToj] pEHICHHS CUCTEMBbl JMHEHHBIX YypaBHEHUH C JBYyMs
1ep eMEHHbIMU. Perienne cucreM JMHEHHBIX YpaBHEHUMN C ABYMsS IEp EMEHHBIMA
METOJOM TOJACTAHOBKM M METOAOM CioxeHus. CucreMa JBYyX JIMHEHHBIX
YPaBHEHHUM C ABYMS I1IEp EMEHHBIMU KaK MOJIEIIb P €aJIbHOM CUTY allUH.

DyHKUUA

Koopaunara Touku Ha np siMoi. HucinoBble p OMEXYTKH. Paccrosiaue mexmay
JBYMsI TOUKAMH KOOP AMHATHOM TP SIMOM.

[IpsiMoyronbHasg cucrema KoopJauHaT. AOcuucca ¥ OpJMHAaTa TOYKH Ha
KOO AMHATHOM TiockocTu. [Ipumepsl rpadukos, 3ananHbix Gopmysiamu. YreHue
rpaduKOB p €alIbHBIX 3aBUCUMOCTEH.

@OyHKIIMOHAIbHBIE 3aBUCUMOCTH MEX1y BenuuuHamu. [lonsitue yHKIMU.
@dyHKIMA KakK MaTeMaThdeckass MOJIenb peanbHoro mnpouecca. OOnactb
onpezaenenus u 0o1acth 3HaueHui pyHkimu. CiocoOwl 3aganus GpyHKuuu. ['paduk
bynkuuu. TloHATHS MakcMMyMa M MUHUMYyMa, BO3pacTaHusi U yOBbIBaHUSA Ha
TP UMEP ax p €AJIbHBIX 3aBUCUMOCTEN.

Jluneitnas Qynkuus, e€ cBoictBa. ['paduk nunerinont dynkumu. I'paduk
dyukuuy Yy = |X|. KycouHo-3anannbie by HKIHH.

8 KVIACC

Yucia v BbIYUCTICHUSA

KBanpatHeie kopHU. ApudMeTHIECKUNA KBapaTHIN KOPEHB B €r0 CBOWCTBA.
[ToHdaTHE HMppalMOHAIBLHOTO YHucCa. JJeNCTBHUS C WUPPaUUOHAIBHBIMA YHUCIAMM.
CBolicTBa IEMCTBHI C Mp pallMOHATbHBIMU YnciaMu. Cp aBHEHHE UP pallMOHATBHBIX
Yyucen.

[IpeacraBieHuss O pacCUIMPEHUAX YHCIOBBIX MHOXECTB. MHOMXecTBa
HATYP ATBHBIX, LENIbIX, pAUOHATIBHBIX, IEUCTBUTEIbHBIX yncel. Cp aBHEHUE YHCEL.
YucnoBbI€ P OMEKY TKHU.

HevictBus ¢ ocratkamu. OcrtaTku creneHed. IIpumeHeHne OCTaTKOB K
P EIIEHUIO yp aBHEHMI B IIEJIBIX YHCIAaX U TEKCTOBBIX 3a]a4.

Pazmeppl 00BEKTOB OKpYKAIOIIETO MHUpPaA, IJIUTEIHHOCTH MPOIECCOB B
OKp yxatotieM Mup €. CTaHIapTHBIN BUJT YHCTA.

AJredpandecKkne BbIpasKeHHsl

Anrebpandeckas 1poOb. JlomycTuMble 3HaA4YEHUS TIEpEeMEHHBIX B JpOOHO-
pauMOHAIBHBIX BbIpaxeHUssX. OCHOBHOE CBOWCTBO anreOpandyeckoil Jpoomu.



CnoxxeHue, BBIUMTAHHME, YMHOXKEHHUE U [IeJI€HUE aliredpandeckux JpoO0eil.
Brigenenue nenoii yactu anredOpanydeckoit 1poou.

Pannonanbhbie BBIP Q)KECHUS. Tox/1eCTBEHHbIE np eoOpa3oBaHus
P aLMOHAIIBHBIX BBIPAKEHUH.

JormyctuMbple 3HadYeHWs NIEPEMEHHBIX B  BBIPAXKCHHAX, COJEpKAIIMX
apupmeTnueckue KBaJpaTHble KOpHU. TOXIECTBEHHbIE IpeoOpa3oBaHus
BBIP QXKEHUI, COIepIKaIIUX apU(PMETUUECKUE KBAIP aTHBIE KOP HH.

Crenens ¢ LIeTbIM NOKa3aTeleM U e€ cBoicTBa. [1p eoOpa3oBaHue BbIpakeHHUI,
COJIEp XKAILMX CTETICHU.

YpaBHeHMd U HEPABEHCTBA

KBanpatHoe ypaBHenue. dopmysia KOpHEH KBaJpaTHOrO YypaBHEHUS.
KonnuecTBo 1eMCTBUTENBHBIX KOPpHEW KBaJipaTHOro ypaBHeHus. Teopema Buera.
YpaBHeHMs1, CBOAUMBIE K TUHEWHBIM YP aBHEHUSM UJIH K KBAJIP aTHBIM YD QBHEHHSIM.
KBanpaTHoe ypaBHEHUE C mapaMeTpoM. Pellienre TeKCTOBBIX 3a]1a4 C MOMOLIBIO
KBaJIp ATHBIX YD aBHEHU.

JpoOHo-panmoHalibHble  ypaBHEHUs. PemieHue  apoOHO-palMOHATIBHBIX
ypaBHEeHMI. PeleHrne TEeKCTOBBIX 3ajad C IMOMOIIBIO Jp 00HO-palliOHATBLHBIX
ypaBHeHui. I'paduueckas uHTEp peTalys ypaBHEHUH C ABYMS M€ EMEHHBIMU.

YucnoBeie HepaBeHCTBa. CBOMCTBA YUCIOBBIX HEP ABEHCTB.

HepaeHnctBo ¢ nepemeHHoi. CTporue u HecTp orue HepaBeHcTBa. ClioxkeHre
U YMHOXXEHHUE YHCIOBBIX HEpaBeHCTB. OIICHMBAaHHE 3HAYEHUS BbIPaKCHUS.
Jloka3aTenbCTBO HEP ABEHCTB.

IlonssiTie O pemeHHH HEpPaBEeHCTBA C OJHOM IepeMEHHOW. MHOXKECTBO
p €LIEHUI HEP ABEHCTBA. PaBHOCHIIbHBIE HEP ABEHCTBA.

JInHeliHOE HEPaABEHCTBO C OJHOU IIEPEMEHHOW U MHOYKECTBA €0 P ECILIECHUM.
Penienue TMHERHBIX HEP ABEHCTB C OHOM Iep eMEHHOUM. CUCTEMBI M COBOKYITHOCTU
JIMHEVHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. PelleHue TEeKCTOBBIX 3aJad C
ITOMOIIBIO IMHEMHBIX HEP ABEHCTB C OJTHOM IIEP EMEHHOM.

DyHKIUU

OO6macTp omnpeAeIeHns U MHOKECTBO 3HaUYeHHH pyHKIMH. CTiocoOBI 3a1aHus
byukouit. ['paduk pyaknun. Uteaue cBoiictB GyHKIMH 1Mo e€ rpaduky. [Ipumeps
rpaduKoB PyHKIIHHA, OTP AXKAIOITUX P €aTbHBIC ITP OTIECCHI.

Jlunetinast gynkuus. DyHKIUHA, OMUCHIBAIOIIME TPSIMYI0 W OOpaTHyIO
TP OTIOPIIMOHATIHHBIE 3aBUCIMOCTH, UX TP ahUKH.

Oyuxmmn y = kX, y = kx + b, y = k/x, y = x3,y = VX, y = |X| i ux cBoiicTsa.
KycouHo-3ananHbIe QyHKITUH.

9 KVIACC

Yuciia v BLIYMCTICHUSA



Kopenb N-ii crenenu u ero cBorictea. CTeneHb ¢ palroOHAIbHBIM [TOKa3aTeIeM
U e€ CBOMCTBA.

AaredOpanyeckue BbIpaKeHUs

ToxnecTBeHHbIe MpeOOpa30BaHUs BBIPAXKEHUH, COAEpIKAIIUX KOPEHb N-i
creneHu. ToKecTBEHHbIE TP €00Pa30BAHUS BbIP AXKEHUM, COJIEP JKAIUX CTENEHb C
P alMOHAIBHBIM IOKA3aTEIEM.

KBagpatueni tpéxuneH. KopHu kBagpatHOoro tpéxunena. Pas3noxenue
KBa/JIp aTHOTO TP €XWICHA HA JINHENHBIE MHOKUATENU.

YpaBHeHMd U HEPABEHCTBA

bukBanparnsie ypasHeHus. [Ip uMepbl p UMEHEHUI METOI0B P aBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl TE€PEMEHHOM, T'paHUUecKoro MeTojAa MPH pelIeHUH
ypaBHeHU 3-il v 4-i1 CTENEHEN.

Pemenue ap 0OHO-palMOHANIbHBIX Y aBHEHUIA.

Pemenue cucreM ypaBHEHHUN C IBYyMsI IIEp EMEHHBIMU. PelieHue mp ocrenmmx
CHCTEM HEJIMHEWHBIX ypaBHEHWM C JAByMs mepeMeHHbIMU. ['padudeckuii meroa
P ELIEHUS CUCTEMBI HETMHEWHBIX Y aBHEHUH C IByMs iep eMeHHbIMU. CHCTEMA JIBYX
HEJIMHENHBIX Yp aBHEHUH C IBY MsI [1I€P EMEHHBIMU KaK MOJENb P €aTbHOM CUTY a1 H.

Yucnosslie HEpaBeHCTBA. Perienue TMHENHBIX HEPaBEHCTB. Jl0Ka3aTenbCTBO
HEP ABEHCTB.

KBanpaTHble HepaBeHCTBAa C OJHOW INepeMeHHOW. PelleHne KBaapaTtHbIX
HEpaBEHCTB rpa(UyecKuM METOJ0M U METOJIOM MHTEpBajoB. MeTo 1 UHTEP BAJIOB
JUTSl palMOHAIBHBIX HEp aBeHCTB. [Ip ocTennire Hep aBEHCTBA C ITap aMETPOM.

Pelienre TEKCTOBBIX 3a/1a4 C IOMOIIbIO HEP AaBEHCTB, CUCTEM HEP aBEHCTB.

HepaBencTBO ¢ nBymMs nepeMeHHBIMU. PelieHne HeEpaBEeHCTBA C JIBYMs
nep eMeHHbIMH. CHUCTEMBI HEP aBEHCTB C IBYMsI Tiep eMeHHbIMU. [ "padudeckuii MeTo
pELIECHUS CUCTEM HEPABEHCTB C IBYMS I1€P EMEHHBIMHU.

DOyHKUUA

Oynkmmss.  CpoiictBa  (QyHKIMA:  Hyau  QYHKIUH, TP OMEKYTKH
3HAKOTOCTOSTHCTBA (DYHKIIMH, TP OMEXKYTKH BO3pacTaHus U yObIBaHUS (PYHKITHH,
4y&THBIC U HEUETHBIC (DYHKIIUU, HAUOOIbIlIee M HAUMEHbIIIee 3HaUCHUS Py HKITHH.

KBagpatnunas ¢yskmus wu  e€ cBoicTBa. lcrmonbp3oBaHHE CBOWMCTB
KBaJp aTnaHOU QyHKIMHU 1 p emeHus 3aaa4. [loctpoenue rp aduka kBaipaTuaHON
byuknun. [lonoxenue rpaduka kBaapaTHIHOW (YHKIIUH B 3aBUCHMOCTH OT €€
koaddummentos. I'paduku pyakmmii Yy =ax2,y = a(X — m)2u y = a(Xx — m)2 +n.
[Toctpoenue rpadukoB (GyHKIHI ¢ TOMOIIBIO T €00pa30BaHHIMA.

Hpo6no-nmuneitnas Gynkus. MccnenoBanne ¢y HKITHA.

@OyHkuua Yy = X" ¢ HaTyp albHBIM [TIOKa3aTenaeM N u e€ rpadux.

YucjioBbIe MOCI€10BATEIBHOCTH M IIPOTPECCHH



[Tonatue uyucinoBoil mocienoBaTeNbHOCTH. KOHEUHbIE W OECKOHEUHbIE
nocnenoBaTeNbHOCTH.  OrpaHuyeHHass  MOCIENOBATENIBHOCTb.  MOHOTOHHO
Bo3pacraromas (yObiBaromias) TmocienoBaTeNbHOCTh. CrnocoObl  3ajaHust
MOCJIEIOBATENIBHOCTH: ONMHUCATEIbHbBIN, TAOIWYHBIN, ¢ TOMOIIBIO (POPMYJIBI N-TO
YJI€HA, P EKy PPEHTHBIN.

Apudmerndeckass U reoMmerpuueckas nporpeccud. CBOICTBA YJIEHOB
apupmernueckol M TreoMmerpuueckol mnporpeccuil. dopmynbl N-ro  4dieHa
apupmMeTnueckon U reoMerpuueckoi nporpeccuit. ®opmynbl cymMMbl HEpBbIX N
YJICHOB ap UPMETUUECKON U TeOMETP MUECKOM Mp orpeccuii. 3aauu Ha P OLICHTHI,
OaHKOBCKHE BKJIa/Ibl, KP €/TUTHI.

[IpencraBieHue 0 CXOAUMOCTH MOCIEIOBATENBHOCTH, O CYMMMUP OBaHHU
OECKOHEYHO yOBIBAIOIIEH T€OMETP MUECKOH TP OTPECCHUMU.

Meron MaTemaTuuecKor MHAYKIMHU. 1 Ip ocrenume np umMepsl.



[IJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI' PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM YPOBHE OCHOBHOIO
OBILIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE Ppe3yJbTAaThl OCBOCHUS NPOTrPAMMBI IO MAaTEMATHKE
Xap aKTepU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIMTAHUSA

MPOSIBIICHUEM MWHTEpECa K TNPOIUIOMY H HACTOSIIEMY P OCCUUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JIOCTHIKEHUSIM P OCCHUHCKUX
MAaTEMAaTUKOB U POCCUMCKOW MAaTEMAaTUYECKOW ILIKOJBI, K MCIIOJb30BAHUIO ITUX
JOCTKEHUH B Ip yTUX HAyKax U Np MKIaJaHbIX chepax;

2) rpaskIaHCKOr0 U 1y XOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

TOTOBHOCTBIO K BBITIOJIHEHUIO 00513aHHOCTEN IpaKJaHHA U P €aTU3al|K €ro
npaB, MPEICTaBICHHUEM O MaTeMaTHYECKHMX OCHOBaX (PYHKIIMOHHUP OBAHUSA
Pa3IMYHBIX CTPYKTYp, SIBJICHUI, MPOIEyp IPaxIaHCKOTO 00IIecTBa (Hamp uMep,
BBIOOP b, OIIPOCHI ), TOTOBHOCTBHIO K 00CY X ACHHUIO STUYECKHUX TP 00JIeM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHUEM JOCTH)KEHH HAyKH, OCO3HAHHEM Ba)XHOCTU
MOP aJIbHO-3TUYECKUX TP UHIUIIOB B A€ATENBHOCTH YYEHOTO;

3) TPy10BOT0 BOCIUTAHUS:

YCTAHOBKOW Ha AaKTHMBHOE YyYacThE€ B PEUICHWH NPAKTUYECKUX 3a7ady
MaTeMaTUYECKOM HaIMpaBJI€HHOCTH, OCO3HAHMEM BA’KHOCTM MAaTEMATHYECKOIO
0o0pa3zoBaHusl HA TMPOTSIKEHUHM BCEH >KU3HU ISl YCHEUIHOW mp0(heccCuoHaTbHON
NESITEIbHOCT M Pa3BUTUEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BBHIOOPOM U
MOCTP OEHUEM MHANBUY aJIbHOW TP AEKTOPUU 00P a30BaHUS U )KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX UHTEP ECOB U 0OIIECTBEHHBIX IOTP €OHOCTEN;

4) 3¢cTeTHYEeCKOr0 BOCIIMTAHUS:

CIIOCOOHOCTHIO K 3MOLMOHATBHOMY M  3CTETHYECKOMY  BOCIHP USTUIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajlau, peHICHUM, pacCy IACHU, YMEHUIO BHJETH
MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B HCKY CCTBE;

S) ueHHOCTEH HAYYHOTI O TO3HAHUS:

OpPHMEHTAIlMEN B JCATCIBHOCTH HA COBPEMEHHYK0 CHUCTEMY HAay4YHBIX
Ip €ACTaBIIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHA YEIOBEKa, [P UP OJIbI U
oOlecTBa, MOHUMaHUEM MaTEMaTHYECKON HAayKu Kak chepbl deloBeYecKon
JEATEIbHOCTH, TANIOB €€ Pa3BUTUA U 3HAYUMOCTH I Pa3BUTHs LUBUIN3ALWH,
OBJIAJICHUEM S3BIKOM MATEMATUKU U MATEMaTHUYECKOU KyJIbTYPOH KaK CpEICTBOM
IIO3HAHMS MUPa, OBJIAICHUEM HABBIKAMU HCCIIE0BATEIILCKOM NESTEIILHOCTH;

6) ¢usuyeckoro BocnuTaHus, GOpMUPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0/1ar ONOJIyYH:



FOTOBHOCTHIO NPUMEHATh MAaTEMAaTHUECKUE 3HAHUA B HHTEpecax CBOEro
3I0pOBbsl, BEAEHUS  3J0pOBOro oOpa3za KU3HU (310pOBOE  IUTAHHUE,
cOQIaHCUPOBAHHBIA PEXKUM 3aHATUA M OTAbIXa, peEryispHas Quanyeckas
aKTUBHOCTB ), CPOP MUPOBAHHOCTHIO HABBIKA PE(IICKCUH, TP U3HAHUEM CBOETO IpaBa
Ha OIIMOKY U TAKOTO K€ MpaBa AP yroro 4eJ0BeKa;

7) 3K0JI0rH4€eCcKOr0 BOCIIUTAHMS:

Op UEHTALlMEN Ha P UMEHEHHE MaTEMAaTUY€CKUX 3HAHUM JIJ14 p ellIeHU 33134 B
00JIaCTH COXPaHHOCTHU OKp yKarollen cp e/ibl, INIAHUPOBAHUS IOCTYIIKOB U OLICHKU
UX BO3MOXKHBIX MTOCIIEICTBUMN JIJIsI OKPY>KAIOLIEH Cp €/1bl, 0CO3HAHUEM IJI00AIBHOTO
XapakTepa dKOJIOTUUYECKUX TP 00JIeM U Ty TeW UX P CLIECHUS;

8) apanTanyu K U3MEHSIOIUMCH YCJI0BUAM COUMAJILHON M PP OIHOI
cpenbl:

TFOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEOMpEAeNEHHOCTH, MOBBIIICHHIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yep €3 NP aKTUUECKYI0 ACSITENbHOCTh, B TOM YHUCIIE
YMEHHUE YUUThCS y IPYTHX JIOJeH, MpuoOperaTh B COBMECTHOM JEATENbHOCTU
HOBBIE 3HAHUS, HABBIKU M KOMIIETEHIIMH U3 OTIbITA JP YTHUX;

HEO0OXOIMMOCThIO B (JOP MUPOBAHUHU HOBBIX 3HAHUH, (OPMYJTUPOBAThH UIEH,
MOHSTHUS, TUTIOTE3BI 00 00BEKTAX U SBJICHUSIX, B TOM UYHCIIE paHee HEM3BECTHBIX,
OCO3HABaTh AEPUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIaHUpPOBATH
CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTyaluio, BOCIPHUHUMATh
CTPECCOBYIO CUTYallMI0 KakK BBI30B, TPEOYIOUIMA KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEMbI€ pElIeHUsT U AeHcTBUsI, (GOPMYJIUPOBATH U OICHUBATH P UCKU U
HOCIeACTBUSA, (POP MUPOBATH OTIBIT.

METANPE/IMETHBIE PE3YJ/IbTATbBI

B pe3ynbTare ocBOEHUsI TIp OTpaMMBbI IO MaTeMaTUKE Ha YPOBHE OCHOBHOTO
ob1ero oopa3oBanus y 00ydJaromerocs 0yayT chop MUpOBaHBI MeTaNpeIMeTHbIE
pe3yJbTaThl, Xap aKTePU3YIOIIUECS OBJIAJICHUEM YHUBEP CaTbHBIMU
MO3HABATCIIHBIMA ~ JICHCTBUSIMU,  YHUBEPCATBHBIMH  KOMMYHHKATHBHBIMH
JCHCTBUSMH M YHUBEP CaJIbHBIMH P €Ty JISTUBHBIMHU JICHCTBUSMU.

ITo3naBaTe/IbHbIEC YHUBEPCAJIbHbIE yUeOHbIE el CTBUSA
ba3oBble Tornyeckue aeiicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEMaTH4ECKUX
OOBEKTOB, TIOHSATHUM, OTHONICHUA MEXKIY MOHATUSAMH, (HOPMYIUPOBATH
OTIp €/IeJICHUS TTOHATHM, yCTaHABIMBATh CYIIIECTBEHHBIN TP M3HAK Ki1acCU(UKAIINH,
OCHOBaHMUS Jj1s1 0000IIEHUS U Cp aBHEHUS, KP UTEPUH TP OBOAUMOTI0 aHAJIN34;



BOCIpUHUMATh, (QOpPMYJIMpOBaTh U  MPEOOPa3OBBIBATH  CYXKICHHUS:
yTBEP IUTEIbHBIC U OTP UIIaTEIbHBIC, S IMHIUYHBIC, YACTHBIC U 0OIITHE, YCIIOBHEIC,

BBISIBIIATh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TP OTHBOP EUHSI
B (hakTax, JAHHBIX, HAOIIOACHUIX M YTBEP KICHUSAX, MPEAJIaraTh KpUTEP UU JIIsI
BBISIBJIICHHS 3aKOHOMEPHOCTEH U TP OTHBOP U HIA;

JenaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, JCAyKTUBHBIX H
WHIYKTUBHBIX YMO3aKIFOUCHUH, yMO3aKIIFOUCHUH 10 aHATIOTHH,

pa30upars 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP KIACHUN (TIPSIMBIE U OT
P OTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO J0KA3aTEIbCTBA MAaTEeMaTUYECKUX
¢daKTOB, BBICTpAWBATh apTyMEHTAIIMIO, TP UBOJUTh MPUMEPHl U KOHTP IPHUMEPHI,
NPHUMEHATh METOJ MaTEeMaTUYSCKOW HWHIYKIIMH, OOOCHOBBIBaTh COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CIOCOO pelleHuss y4eOHOM 3ajJauu (CpaBHUBATh HECKOJIBKO
Bap MAHTOB P CIICHsI, BRIOUPATh HAOOJIee TIO IX O AN C y4ETOM CAMOCTOSTEITBHO
BBIJICIICHHBIX KP UTCP HIEB).

ba3oBble ucciienoBaTeIbCKHE 1€HCTBHSA

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIEAOBATENbCKUNA WHCTPYMEHT TO3HAHW,
dbopMyIupoBaTE  BOMPOCH, (UKCUPYIONIME MPOTHUBOpEYMe,  IMpoliemy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apTyMEHTHPOBATh CBOO MTO3HIINIO, MHEHHE;

NPOBOJWTh IO CaMOCTOSITEILHO COCTaBJIGHHOMY IUTIaHy OKCIEpHMEHT,
UCCIIEIOBAHUE IO YCTAHOBIIGHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEXKTY COOOM;

CaMOCTOSATEIBbHO (POpMYJIHPOBaTh 0OOOIICHHSI M BBIBOJIBI MO PE3yJbTaTaM
NpOBEACHHOTO HAOJIONEHUS, WCCIENOBAaHMs, OJKCIIEPUMEHTa, OIICHHUBATh
JIOCTOBEP HOCTH MOJTyYEHHBIX P €3yJITATOB, BHIBOIOB M 0000IIIEHUH;

NP OTHO3MPOBATh BO3MOXKHOE pPa3BUTHE MPOIECCa, a TAaKKE BBIJIBUTATH
TP €TIOI0KEHUS O €TO PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora c ungopmanueii:

BBISIBJISITh HEAOCTATOYHOCTh U HU30BITOYHOCTH WHGOPMAIUHU, JaHHBIX,
HEOOXOTMMBIX JIJIS P CIICHUS 3a/1a4H;

BBIOMpATh, AaHAJM3UPOBATh, CHCTEMATU3UPOBATH W HHTEPIPETHUPOBATH
UHOOP MAITHIO P a3 TUIHBIX BUAOB U (DOPM TP €ICTABICHNS,

BEIOMpaTh (GopMy TMpeAcTaBlIeHHS HWHQOpMAIMH € HILTIOCTP MUPOBATH
pelIaemMsbie 3aJ1a41 CXeMaMHt, TharpaMMaMH, THOU I'p apUKON M IX KOMOUHAIIUSMIL,

OIICHUBATh HaJEKHOCTh MH(POpMAIMU TTO KP UTEP UM, TIP €AJI0KEHHBIM WIIH
copMyIUpOBAHHBIM CAMOCTOSATENHHO.

KoMmMmyHuKaTHBHBIE YHUBEP CAJIbHBIE Y4eOHbIE 1eiiCTBUS



BOCIIP MIHUMATh U ()OP MYJIMPOBATh CY>KJIEHUSI B COOTBETCTBUHU C YCIOBUSIMU U
LEJISIMU OOILIEHHUS, SICHO, TOYHO, TP aMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B Y CTHBIX
U TUChbMEHHBIX TEKCTax, JaBaTh IMOSICHEHUS MO XOJAY pEILIEeHUs 3ajaaui,
KOMMEHTHUP OBaTh IOy YEHHBIH p €3y JIbTaT;

B X0J€ 00CYyXJIeHHs 3a/1aBaTh BONPOCHI 110 CYLIECTBY 00CYKIa€MOIl TEMBI,
npoOjeMbl, pelmaeMol 3ajadyu, BbICKA3bIBaTh WJICH, HAIIEJIECHHBbIE Ha IOUCK
pEIlIEeHUs, COMOCTaBIISATh CBOU CYXACHHS C CYXKIECHUSMU JPYTUX YYAaCTHUKOB
nuanora, oOHapyXMBaTh pa3jidyle U CXOJICTBO MO3UIIMMA, B KOPPEKTHOU dopme
(dbopMyJIMpOBATh pa3HOTIIacHs, CBOU BO3PAXKECHNUS,

P €ICTaBIATh P €3YJIbTAThI PEILICHUS 3a/1a4M, SKCIIEP UMEHTA, UCCIEI0BaHus,
NPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (POpMaAT BBICTYIUIEHHS C Y4€TOM 3ajad
P €3EHTAIMN U OCOOEHHOCTEN ay AUTOPUH;

MOHUMATh U HCIOJIb30BAThH NP EUMYIIECTBA KOMAaHAHON U MHAUBUAY aJIbHON
paboThl Mpu peneHu y4yeOHBIX MaTeMaTHUYecKuX 3ajad, MPUHUMATh LENb
COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPTAHM3AIUI0 COBMECTHOU pPaboThI,
pacnpenensars BUAbl padoT, 10roBapuBaThes, 00CYKIaTh MPOLECC U pe3yJIbTar
paboThl, 00001TIaTh MHEHUS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B IPYNMNOBBIX PopMax paboTsl (00CyxkaeHHsI, 0OMEH MHEHHIA,
«MO3TOBBIE ITYPMbD» U HHBIE); BHITIOJIHATH CBOIO YaCTh pa00Thl MU KOOPAUHUPOBATH
CBOM JICUCTBUSA C JIp yTUMU YJIEHAMHU KOMaH/Ibl, OLICHUBATh KAYECTBO Pe3yJbTaTa 1
KaueCTBO CBOET0 BKJIaJla B OOIIMI PE3yNbTaT MO Kp UTEPUIM, CHOPMYIIHPOBAHHBIM
y4aCTHUKaMH B3aUMOICHCTBHSI.

PeryasiTuBHBIC YHUBEpPcaJIbHbIe yUYeOHbIe 1€l CTBUSA
Camoopranusanus:

BBISIBJISITH TP OOJIEMBI 1JIsI PELICHUS! B JKU3HEHHBIX U YUEOHBIX CUTYyalusX,
Op UEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AaX [P UHATHS P €IICHUH (MHINBU Y AJIbHOE,
IpYIIOBOE);

CaMOCTOSITENIBHO COCTaBJISITh IUJIAH, aJITOPUTM pEHICHUs 3aaadyu (WIU €ro
4acTh), BBIOMpATh CHOCOO peleHus ¢ Y4YETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apTryMEHTUPOBaTb U KOPPEKTUPOBATh Bap UAHTHI
pelieHuii ¢ yuéroM HOBOM HHGOP MaALUH.

CaMOKOHTPOJIb, IMOLMOH AT BHbII HHTEJIEKT:

BJIAJI€Th CII0COOAMM CaMOIIp OBEPKH, CAMOKOHTPOJIS Ip OLlecca U P e3yJibTaTa
pellIeHns MaTEMAaTHYECKOM 3a/Jaul, CAMOMOTHUBALIMHU U P €peKkcuu;

TP €IBUAETh TP YAHOCTH, KOTOP bIE MOTYT BO3HUKHYTh ITPH P CLICHUU 3a/a4H,
BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOATEIBCIB,
HaWJIEHHBIX OLIMOOK, BBISIBICHHBIX TP YAHOCTEH;



OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEINbHOCTU IOCTABICHHOM LEIH U
YCIOBUSIM, OOBSICHATh IIP MU UHBI TOCTUKEHUSI MJIW HEJOCTHKEHUS LI, HAXOAUTh
OIIHNOKY, 1aBaTh OLIEHKY [P HOOPETEHHOMY OIIBITY;

BbIpaXXaTh SMOLIMHM NPHU U3YYEHUM MATEMaTUYECKUX OOBEKTOB U (PAKTOB,
JlaBaTh SMOLMOHAJIbHYIO OLIEHKY P CIICHUS 3a/1a4H.

INPEAMETHBIE PE3YJIbTATHBI

K konIty oOydenus B 7 kjaacce 0OyJaromuUics MMOTYYHT CIETY FOIIHE TP SIMETHBIC
pe3yJIbTaThL

Ywucsia 1 BbIYHCITICHUS

PammonansHbIE UnCHa.

[Tepexoauts OT 0AHON (POPMBI 3AMUCH YKCEN K APYTOil (IIpeoOpa3oBbIBATH
JECATUIHYIO Ip 00b B 0OBIKHOBEHHYIO, 00OBIKHOBEHHYO B JICCATHYHY O, B YaCTHOCTH
B OECKOHEUHYIO IECATUIHYIO P OOB ).

W cnonb30BaTh MOHATHSI MHOYKECTBA HATYP AJIbHBIX YUCEI, MHOYKECTBA IIEJBIX
YHCel, MHOXECTBA palMOHAIbHBIX YHMCEN MNpPU PEIICHUH 3aj]ay, IpOBEIACHUU
paccyXAeHUI U J0Ka3aTebCTB.

[ToHnMaTh U 0OBSACHATH CMBICII MO3ULIMOHHOM 3aITMCH HATYP aJIbHOT' O YKCIIA.

CpaBHUBATH U YHIOP SI,I0UMBATH P AI[MOHAJILHBIE UKCIIA.

BrInosiHsATh, couerasi yCTHbIE M TUChbMEHHbIE MNPUEMBI, apUuMeETUYECKUe
JEUCTBUA C PalMOHAJILHBIMU YHCIIAMU, UCTIOJIb30BaTh CBOMCTBA YKCE U MpaBiiia
JEUCTBUH, P UEMBI P ALTUOHATBHBIX BBIYUCIICHUN.

BBINOTHATH 1EHCTBUSI CO CTENEHSIMU C HATYP aJIbHBIMU NTOKA3aTeIIsSIMU.

HaxoauTh 3HaYEHUSI YKCIOBBIX BBIPAXEHUU, COJIEpKAIIUX PallMOHATbHBIC
yucia U CTENEHU C HaTypajbHBIM IOKa3aTeleM, MPUMEHSITh pa3HOoOpa3HbIe
cocoObl U TP UEMBI BBIYUCIICHHUS, COCTABIISITh U OLICHUBATH YHUCIIOBBIC BHIP AYKECHUS
P U p CIICHUY TP AKTUY €CKUX 3a]1a4 U 3a]1a4 U3 JIP yTUX YUEOHBIX P €IMETOB.

OKp yrasTh UKciia ¢ 3aJJaHHOM TOUHOCTBIO, a TAKXKE IO CMBICITY TP AKTHY €CKOM
CUTyalliu, BBITIOJHATh MPUKUAKY M OIEHKY pe3yJibTaTa BBIUMCICHUMA, OIEHKY
3HAYEHUN YHUCITOBBIX BBIPKEHUN, B TOM YHUCJIC P U P CIICHUH ITP AKTUYECKUX 3a7a4.

Pemiate TeKCTOBBIE 3ajauvl apUPMETUUECKUM CIIOCOOOM, HCIHOJIH30BATH
TaOJIUIIBI, CXEMBbI, YEPTEXKHU, IPYTHUE CPEACTBA MPEICTABICHUS TaHHBIX MPHU
pelIieHuu 3a1a4.

Pemiate mpakTUKO-OpPUEHTUPOBAHHBIC 3ajlauM, CBSI3aHHBIC C OTHOIICHUEM
BEJIUYUH, IPOMOPIHUOHAILHOCTHIO BEIWYWH, IPOIEHTAMU, WHTEPIIPETHUPOBATH
pe3yJIbTaThI PEIICHUS 3a7]ad C YYETOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMBbIX 00 BEKTOB.

J1enuMoCTb.



Jloka3bIBaTh U P UMEHSITH TIP U P EIIIEHUH 3a/1a4 [P U3HAKH JIETUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, mpu3HaKu J€TUMOCTH CyMMBbI U TP OU3BEIACHUS LIETBIX YHCEIT.

PackiaapiBaTh HA MHOKUTEIN HATYP allbHBIC YUCIIA.

CBOOOHO OMEPUPOBATH TMOHATUAMHU: YETHOE YHUCIO, HEUETHOE YMUCIIO,
B3aMMHO P OCThIE YKCIIA.

HaxoauTe HanOOabIIHI OO AETUTEb U HAWMMEHbIIee 00IIee KpaTHOE
YHUCEJT U UCTIOIb30BaTh UX NP U P EIICHUH 3a a4, P UMEHSTh anroput™ EBkinuna.

OnepupoBarh TOHATHUEM OCTaTKa MO MOJYJIIO, TPUMEHSIThH CBOMCTBA
CpaBHEHHM 110 MOTYJIO.

AaredOpanyeckue BbIPaKeHHU S

Brip askeHus ¢ mep eMEHHBIMU.

Hcnonb30BaTh anredpanyecKyro Tep MUHOJIOTHIO M1 CUMBOJIUKY , TIP UMEHSITh €6
B IIP OIIECCE OCBOCHMS y4E€OHOTO MaTep Hajia.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIpXXCHHM MPHW 3aJaHHBIX 3HAYCHHSX
TIep eMCHHBIX.

Hcnonp3oBaTh  TMOHITHE  TOXIAECTBA,  BBIMOJHATHL  TOXKICCTBECHHBIC
p eoOpa30BaHus BbIP &KEHUM, TOKa3bIBaTh TOXKJIECTBA.

MHOro4JIEHBI.

BrimorHsATE p €00pa30BaHUs [ETOTO BRIPAKEHUS B MHOT'OYJIEH TP UBEICHAEM
MOJJOOHBIX CIIATaeMBbIX, PaCKPBITUEM CKOOOK.

BoimoHATh neiicTBrs (C10KEHNE, BEIYUTAHUE, YMHOKEHUE) C OTHOYJICHAMH
¥ C MHOTOYJICHaMH, TIP UMEHSTH (POP My JIbI COKPAIIEHHOTO YMHOKEHUS (KBaapaT v
KyO CyMMBbI, KBaJpaT U Ky0 pa3HOCTH, pa3HOCTh KBaJpaToB, CyMMa U Pa3HOCTH
KyOOB), B TOM YHCII€ JIJISI YTIP OIIICHHSI BHIYMCIICHUIA.

OcymiecTBAATh Pa3I0KECHUE MHOTOYICHOB Ha MHOXHUTEIM C TOMOIIBIO
BBIHECEHHUS 332 CKOOKM OOIIEro MHOKHTENS, TP YIIUPOBKU CIIaTaeMbIX, TP UMEHSIS
(bop MyJIbI COKp AIIEHHOTO YMHOKEHHUSI.

[IpumensTh np eoOpa3oBaHKsi MHOTOWJICHOB JIJISI p €IICHUS Pa3JIMYHbIX 337124
U3 MaTEMATHUKH, CMEKHBIX TP €IMETOB, U3 P €aJIbHOM TP aKTHUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEH C HATYyPaJIbHBIMU MOKA3aTEIAMHU JUIS
p €oOpa30BaHUs BBIP KCHUM.

YpaBHeHNsI U HEPABEHCTBA

Pemate nmHElHBIE YypaBHEHHS C OJHOW MEPEMEHHOM, NMPUMEHAS ITpaBuia
Mep €xX0/1a OT UCXOAHOTO YPaBHEHUS K paBHOCUIILHOMY emy. [Ip oBepsTh, SIBIETCA
JIV YUCIIO KOPHEM Yp aBHEHHS.

[TonGupaTh mpuMepbl Tap YHCEN, SBISIONIAXCS PEIICHHEM JIHHEWHOTO
ypaBHEHMUS C IBYMsI [IEp EMEHHBIMU.

CTpouTh B KOOP IMHATHOM TUTOCKOCTHU I'p aQUK TUHEHHOTO YPABHEHUS C IBYMS
niep EMEHHBIMH, TTOJIB3YSCh TP ahUKOM, TIP UBOAUTH ITP UMEPHI P CIIICHHUS ypaBHEHUS.



Pemath cucreMbl ABYX JIMHEWHBIX yPAaBHEHUN C ABYMS IIEp EMEHHBIMH, B TOM
quClie Ip aUuecKu.

CocraBisiTh M pewaTh JUHEWHOE YpPaBHEHHE WM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO YCIOBUIO 3a]1a4H, UHTEP TPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ]a4i MOy YEHHBIN p €3yJIbTaT.

DyHKUUA

Koopaunatse! u rp adpuku.

N3006paxxaTh Ha KOOP JUMHATHOM ITP SIMOM TOUKH, COOTBETCTBY IOIIIHME 3a/1aHHBIM
KOOP AMHATaM, JIyUH, OTPE3KH, UHTEP BaJjIbl, 3aUChIBATh YUCIOBBIE ITP OMEKYTKH HA
anredpanvecKoM S3bIKe.

OTmeuaTh B KOOP IMHATHOM IJI0CKOCTH TOUYKH I10 3aJJaHHBIM KOOPAUHATAM.

QyHKIUU.

Ctpoutb rpaduKy TUHEUHBIX (PYHKIIHH.

OnucepiBaTh € TMOMOIIBI (YHKIUNA H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PacCTOSHHE, II€Ha, KOJWYECTBO, CTOMMOCTD,
P OU3BOAUTEIHHOCTD, Bp €Msl, 00BEM paOOThI.

Haxonute 3HaueHue (yHKIUY M0 3HAYEHHIO €€ apTyMEHTa.

[Tonumats rpaduyeckuii cnocod MpeACTaBICHUS U aHaJIN3a UHPOP MaluH,
U3BJIEKATh U UHTEP P €TUPOBATH HHPOPMAIIUIO U3 T'Pa(QUKOB P €aIbHBIX IP OLIECCOB
Y 3aBUCUMOCTEM.

Hcnonp3oBaTh CBOWCTBA (YHKIMA JJIsI aHaIW3a TpaduKOB PeabHBIX
3aBUCUMOCTEW (HyJIM (QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA (PYHKIUH,
P OMEXYTKH BO3pacTaHUs U yObIBaHUA (DYHKIIMH, HAUOOJbIlEe U HAaUMEHbIIIES
3HAYCHUS PYHKIIAHN).

Hcnonp30BaTh rpadvku AJ1s1 UCCIIEI0OBAHUS TP OLIECCOB U 3aBUCUMOCTEH, TIpU
pelIeHnH 3a71a4 U3 P yTUX YUEOHBIX IP €IMETOB U p €a1bHON )KU3HHU.

K koHIily 0OyueHus B 8 Ki1acce 00ydaromuics NOJIYUHT CIAEAY FOILIUE P €AMETHbIE
pe3yabTaThl:

Yuciia v BbIYMCTICHUSA

HppaumronanbHble ynucia.

I[ToHuMaTe M WCHOJB30BaTh NPEACTABICHUSA O PAaCIIUPEHUM YMCIOBBIX
MHOJKECTB.

CB000/1HO OTnIEp UPOBATH MOHATUSAMU: KBAIPATHBIN KOP €Hb, ap UPMETHUECKUIA
KBaJIp ATHBI KOP €Hb, UP PALIMOHAIBHOE YHUCII0, HAXOAUTh, OLICHUBATH KBA P aTHBIC
KOP HU, UCIIOJIb3Y sl IPU HEOOX OJIMMOCTH KAJIBKYJIATOP, BBIIOJIHATH IPE00pa30BaHUs
BBIP a)KEHUH, COJEPIKALLMNX KBAIPATHBIE KOP HU, UCTIOJIb3Ysl CBOMCTBA KOP HEM.

Hcnonp30BaTh HavaibHbIE NP EACTABICHUSA O MHOXECTBE JIEWCTBUTENBHBIX
YuCen JJIs CpaBHEHUs, OKPYIJICHUS U BBIUYMUCIEHU, N300p aXaTh AEHCTBUTENbHbIE
YHYC1a TOUKAMU Ha KOOP AMHATHOM ITP IMOU.



Hcnonp30BaTh 3anucd OOJBIIMX U MaJIBIX YUCEN C HMOMOIIBIO JECATUUHBIX
npoOeii u crenened uyucna 10, 3anUChIBaTh U OKPYIVIATH YUCIOBBIE 3HAYECHUS
peanbHBIX BEIWYHH C HCIIOJIb30BaHUEM P a3HBIX CUCTEM U3MEP CHUI.

JlenuMocCTb.

CB000/1HO OTIEpUPOBATH MOHITHEM OCTATKa [10 MOAYJIIO, IIP UMEHSTh CBOIICTBA
CpaBHEHUI 0 MOJYJIKO, HAXOJAUTb OCTATKA CYMMBbI U IIP OU3BEAECHUS IO JTAHHOMY
MOYJIIO.

AnredOpanyeckue BbIPaAKeHHU S

Jp 0OHO-panmoHaIbHbIE BBIP AKEHUSI.

Haxonute nomyctumble 3Ha4€HUSI MEPEMEHHBIX B AP OOHO-pAllMOHATIBHBIX
BBIP Q)KEHUSX.

[IpMeHsSITh OCHOBHOE CBOMCTBO P allMOHAILHOM JIp OOU.

BrinonHaTh npuBeneHre anredp andeckux Ipooei Kk o01ieMy 3HaMeHaTENo,
CJIOKEHUE, YMHOKEHHE, JACJICHUE aJIre0p audecKux JIp 00eil.

BBINONHATH TOXAECTBEHHBIE TP €00pa30BaHUS P a IMOHATbHBIX BBIPAKEHH.

[IpumeHsTh np €00pa30BaHUs BEIPAKECHUMN JTsI P CILIEHHSI P a3JIMUHbIX 3a]1a4 13
MaTEeMaTUKH, CMEXHBIX [P EAMETOB, U3 P €AJIbHOM NP AKTUKU.

Crenenu.

[IpyMEHATh TMOHSATHE CTEIEHM C LEJIbIM [OKAa3aTeleM, BBINOJIHSITH
np €00 pa3z0BaHus BbIP &KEHUM, COIEPIKAIIMX CTENEHHU C IEJIBIM [TOKa3aTeNeM.

NppanmoHanbHbIE BbIP &KCHHUS.

HaxoauTe 101y cTUMBbIE 3HAUEHHUSI IIEP EMEHHBIX B BBIP aKEHUSIX,, COAEP JKAILMX
apu(pMeTHUIecKre KBap aTHbIE KOP HUL.

Brinmonuate mpeoOpa3zoBaHus HpPAIMOHATBHBIX BBIP AKEHUHM, HCHOJIB3YS
CBOWCTBA KOP HEW.

YpaBHeHus M HEPpaBEHCTBA

PewraTte kBaJip aTHbIE ypaBHEHMUS.

Pemmats p 06HO-paliMoHANIbHBIE YPaBHEHUS.

Pemiate nuHEWHbIE ypaBHEHHsS C TNapaMeTpaMmH, HECIOXHbIE CHCTEMBI
JIMHEHWHBIX YPaBHECHUM C ITap aMETPaAMH.

IIpoBoauTh KCCITENOBAHUS YPABHEHUN M CUCTEM YPaBHEHUI, B TOM YHCIIE C
Ip UMEHEHHUEM Ip apUuecKux npeacTaBiaeHni (YCTaHaBINBATh, UMEET JTU Y aBHECHHE
WY CUCTEMA Yp aBHEHUU P €IICHHUS], €CITU UMEET, TO CKOJIBKO, U P 0YEe).

[lepexoauTh OT CIIOBECHON (OPMYIMPOBKH 3aJa4u K €& anreOpandecKoit
MOJIEIM C TIOMOUIbKO COCTaBJICHUSI YPaBHEHUS WM CHUCTEMbI ypaBHEHU,
UHTEP [P ETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJIYYEHHBIN P €3yJIbTaT.

[IpMeHATH CBOMCTBA UMCIIOBBIX HEP ABEHCTB JJ151 CP aBHEHUS, OLICHKH, PEIIaTh
JMHEIHBIC HEP aBEHCTBA C OTHOM Iep EMEHHOM M X CUCTEMBI, 1aBaTh I'P aPHUECKYIO
WJLTIOCTP ALIMIO MHOYKECTBA P CILICHUM HEP aBEHCTBA, CHCTEMbI HEP ABEHCTB.



DyHKUUA

[ToHMaTh ¥ UCHOIB30BaTh PYHKIMOHAILHBIC TOHATHUSI U S3bIK (TE€pMUHBI,
CUMBOJIMUECKHE 0003HAYEHUS), ONPEAesATh 3HAUCHUE (DYHKIUU IO 3HAYCHHIO
apTyMEHTa, OTIPEe/IeATh CBOMCTBA (DYHKIUH 1O €€ rpaduky.

Ctpourts rpaduku PyHKIUN , OMMCHIBATH CBOMCTBA YU CIOBOM (DY HKITUH MO €€

rpaduxy.

K xoHIy 00yuenus B 9 kjacce 00y4aromuiics oayduT ClieyIOUIUe Ip eMEeTHbIE
pE3yJIBTATHL

Yuc1a ¥ BbIYUCICHUSA

CBoOOHO oOmepupoBaTh MOHATUSMU: KOPEHb N-l CTENEHH, CTENEeHb C
palMOHAIBHBIM IIOKA3aTelneM, HaXOIUTb KOPEHb N-U  CTENEHH, CTENEHb C
palMOHANBHBIM TOKa3aTeleM, HCIOJIb3ysl MPU HEOOXOJUMOCTH KaJbKYJIATOp,
IIPUMEHATH CBOMCTBA KOP HA N-1 CTENEHH, CTENEHU C P ALMOHAIBHBIM [IOKa3aTEIEM.

Hcnonb30BaTh MOHATUE MHOKECTBA JECUCTBUTEIBHBIX YUCENl MPHU P EUICHUN
3a]1a4, I OBEJICHUM P ACCYKIACHUM U JOKA3aTEIIbCTB.

CpaBHUBaTh M yIHOPSAOYMBATH JICWCTBUTEIBHBIE YHUCIA, OKpPYIIATh
JICMCTBUATENBHBIC YUCIIA, BBINOJHATE NP UKUIKY PE3YyJIbTaTa BBIYUCICHUN, OLICHKY
YUCIIOBBIX BBIPAKCHUM.

Anre0panyecKue BbIpaKeHHUs

CB0001HO OTIEp MPOBATH OHATHUEM KBAJIPATHOT'O TP EXUJIEHA, HAXOIUTh KOPHH
KBaJIp aTHOTO TP EXYJICHA.

PacknaipiBaTh KBaIpaTHBIN TP EXUWIEH HA IMHENHBIE MHOXKHUTEU.

YpaBHeHMS H HEPABEHCTBA

PemraTte nvHENHbIE M KBAAP ATHBIC YPABHEHUS, YDABHEHUS, CBOISIINECS K HAM,
Jp OOHO-pALIMOHATIbHBIE Yy PABHEHHUSL.

PemraTte HeCnoKHbIE KBaIp ATHBIE YP aBHEHHUSI C ITAP AaMETPOM.

Pewmrate JMHENHBIE HEPaBEHCTBA, KBaJpaTHbIC HEP aBEHCTBA, UCIOJIb30BATh
METOJI MHTEpBalIOB, U300paXkaTh pEIICHHE HEPABEHCTB HA YHCIOBOW Ip MO,
3aIHACHIBATH P €LICHHE C IIOMOIIIBIO CHMBOJIOB.

Pemate cuctembl OBYX JIMHEMHBIX ypPaBHEHUM C JBYMsI IIEpEMEHHBIMH U
CUCTEMBI JIBYX YpaBHEHUI, B KOTOPBIX OJTHO YPaBHEHUE HE SABJISIETCS JIMHEWUHBIM.

PemraTte HeC0KHBIE CUCTEMBI HEIIMHENHBIX Y P aBHEHHM C ITAP AMETPOM.

[IpumeHsTh METOIbI PaBHOCUIIBHBIX TP €00pa30BaHMii, 3aMEHbI TIEp EMEHHOM,
rpaduuecKoro MeToia p v p elIeHUH ypaBHEHU 3 -il 1 4-i1 cTeneHeil.

Pemrate cuctemMpl  JIMHEWHBIX HEPABEHCTB, CHUCTEMbI  HEPaBEHCTB,
BKJIIOYAIOIIME KBAJIPATHOE HEPABEHCTBO, M300paXaTh pEIICHHE CHUCTEMbI
HEP ABEHCTB Ha YMCIOBOM P IMOM, 3aIMCHIBATH P ELIEHHUE C TOMOILbIO CHMBOJIOB.

Pemrate ypaBHEHHs, HEpABEHCTBA M HX CHUCTEMbI, B TOM YHUCIE C
OTp aHUYEHUSIMU, HAllp UMEP, B UENIBIX UUCITAX.



[IpoBoaUTh UcClIeIOBaHUSl YPABHEHHUI M CICTEM ypaBHEHUM, B TOM YHCIE C
IIp UMEHEHUEM I'p a(pUueCcKHX MpeACTaBICHUH (yCTaHABIMBATH, UMEET JIN Y aBHEHUE
WJIM CUCTEMA Yp aBHEHUM P €LLIEHUS, €CITU UMEET, TO CKOJIBKO, M TIP 0UEe).

Pemath TekcroBble 3ajaud anreOpanyueckKuM CrocoOOM C  MOMOILBIO
COCTaBJICHUS Y aBHEHUI, HEP ABEHCTB, NX CUCTEM.

Hcnonp30BaTh ypaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI JJISl COCTAaBIICHUS
MaTeMaTUYECKOM MOJIEIM peajJbHOM CHUTyallud WM NPUKIAJHOW 3aJaud,
MHTEP I ETUPOBATH MOy YEHHBIE P €3YJIbTaThl B 3aJAHHOM KOHTEKCTE.

YucaoBblie NOCI€10BATEILHOCTH U IPOTPeCcCH

CB00OAHO omnepupoBaTh MNOHATHUSAMHU: 3aBUCUMOCTb, (PYHKIMS, Trpaduk
byHKUMM, TMpsiMas MPONOPIUOHATILHOCTh, JWHEHHas QyHKUus, 0OparTHas
P OTIOPLIMOHATILHOCTD, Iapadoia, rurep 60J1a, KyCOUYHO-3adaHHast PyHKIIUS.

HccnenoBath GyHKIUIO 10 €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DY HKIIUMI:
00JIaCTh OMNpeneaeHusl, MHOXECTBO 3HAUCHUN, HYJIH (PYHKIUH, IMPOMEKYTKA
3HAKOIMOCTOSIHCTBA, MPOMEXKYTKA BO3pacTaHus M yObIBaHUS, YETHOCTh U
HEUYETHOCTh, HAMOOJIbIlICe U HAUMEHbBIIIEE 3HAUEHHUSI, ACUMIITOTHI.

Pacno3naBath kBaJipaTuyHyo QPyHKIHIO 110 (HOpMyJie, TP UBOAUTH TP UIMEPHI
KBaJp aTUYHBIX QYHKIMH U3 p €alIbHOM )KU3HU, (PU3UKHU, TEOMETP UH.

OrnpenensiTe NOJIOXKEHUE rp aduka KBaJpaTuaHON Oy HKIIUY B 3aBUCUMOCTH OT
e€ K0r(h(OUITMEHTOB.

Ctpouth rpaduk KBaapaTWYHOW (YHKIMH, OINHUCHIBATH CBOMCTBA
KBaJp aTnYHON Oy HKIUHU 1O €€ Tpaduky.

Hcnonp30BaTh CBOMCTBA KBAIP AaTUIHOW (PYHKITAHY SIS P €IIISHUS 3a/1aY.

Ha npumepe kBagpaTtinuHoi GyHKIHMK CTp OUTh Tpaduk ¢pyuxun Y =af(kx +
b) + ¢ ¢ nomonikIo ip coOpa3zoBanuii rp aduka Gpynkmuu y=Ff(x).

Wnnroctp upoBaTh C MOMOIIBIO I'paduKa peaabHyI0 3aBUCMOCTb WITH TP OLIECC
M0 WX XapaKTepPUCTUKAM.

Apudmernyeckasi 1 reoMeTpHYecKasi MPOTPecCUu

CB0001HO OTIEp MPOBATh MOHATUSIMU: TOCIEI0BATEIbHOCTD, ap UPMETHYECKAs]
Y T€OMETP MUECKasi [P OTPECCUHU.

3ajaBaTh MOCIENOBATEIbHOCTH pPa3HbIMU CHOCOOAMHU: OMMCATENbHBIM,
TaOJIMYHBIM, C TOMOILIbIO GOPMYJIbI N-TO YIEHA, pEKYPPEHTHBIM.

BbINMONHATS BBIUMCIAEHHS C  HMCIOJb30BaHMEM (GOopMysa N-TO  yjeHa
ap U(METHICCKOU U TEOMETP MIECKOM TP OTPECCHIA, CyMMBI TIEP BBIX N YJICHOB.

N300paxaTh 4WiIeHbl MOCIEIOBATEILHOCTH TOYKAMH Ha KOOPIMHATHON
IUTOCKOCTH.

Pemats 3agaun, CBI3aHHBIE C YHUCIOBBIMHU MOCIEN0BATEIbHOCTAMH, B TOM
YuCclie 3a1a4H U3 peaNbHOMN KU3HU (C UCIIOIb30BaHUEM KaJIbKYJIATOpa, U(PPOBBIX
TEXHOJIOTHU).



Pacno3HaBath W TPHUBOAWTH TPUMEPHl KOHCUHBIX M OECKOHEYHBIX
MOCIIETOBATENIBHOCTEH, OTrpPaHWUYEHHBIX IOCIEI0BATEIBHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBaOIIHX ) TOCIEI0BATEILHOCTEH.

HmMeTs mip e71CTaBICHUE O CXOIMMOCTH TIOCIIEI0OBATEIbHOCTH, YMETh HAX OIUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH r€OMETP UYECKOM P OTPECCHH.

[TpuMeHATh METOT MATEMAaTHY €CKOM MHITYKITUH TP U P CIIICHUH 3a,1a4.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KoJsnuecTBo yacos DJIEeKTPOHHbIE
HaunMeHoBaHue pa3aesioB U TeM (mudposbie)
Ne i/ Kontpoabnbie | Ilpakrunyeckne
NMpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 UNCJIA U BBIYMCIIEHM A. 5 1 bubnnoreka [IOK
PantmonanbsHble yncia (MOBTOPEHUE) https://m.edsoo.ru/77e09b13
5 OVYHKINWU. Koopaunats! u 16 1 1 bubnnoreka LIOK
rpadpuku. OyHKIUN https://m.edsoo.ru/77e09b13
3 AJITEBPANYECKUWE BBIPAXXEHU 4. 9 1 bubnnoreka LIOK
BripakeHus ¢ nepeMEHHBIMU https://m.edsoo.ru/77e09b13
4 YUNCJIA U BBIYMCJIEHU S, Cteniens ¢ 10 1 Bu6nuoreka [JOK
HaTypaJIbHBIM [10Ka3aTeIeM https://m.edsoo.ru/77e09b13
YPABHEHU A U CUCTEMBI bubmuoteka [IOK
5) " . 10 1
YPABHEHMUMU. JIunelinble ypaBHEHHUS https://m.edsoo.ru/77e09b13
6 AJITEBPANYECKUE BBIPAXXEHU . 23 1 1 bubnuoteka [IOK
MHoro4seHbl https://m.edsoo.ru/77e09b13
7 AJITEBPANYECKHWE BBIPAKEHU 4. 16 1 bubmuoreka IJOK
DopMyITBI COKPAMEHHOTO YMHOKCHU S https://m.edsoo.ru/77e09b13
8 YUCJIA Y BBIYUCIIEHU L. JlenumocTs 10 1 buommorexa [IOK
https://m.edsoo.ru/77e09b13
. bubnuoreka [JOK
9 ®YHKIINW. Jluneiinas ynkups 14 1 https://m.edsoo.ru/77e09b13
YPABHEHU A U CUCTEMBI B OK
10 YPABHEHUM. Cucremsl THHEHHBIX 14 1 uomorexa Il

YpaBHEHHU U

https://m.edsoo.ru/77e09b13
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1 [ToBTOpenue, 06001IEHUE, 8 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/77e09b13
OBHIEE KOJIMYECTBO YACOB I10 136 11

I[TPOI'PAMME



https://m.edsoo.ru/77e09b13

8 KVIACC

KoauvecTBo 4acos DJIeKTPOHHBIE
HaunMeHoBaHue pa3aesioB U TeM (uudposbie)
Ne ni/m Kontpoanusbie | Ipakruueckue
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypehI
1 YPABHEHUW S 1 HEPABEHCTBA. 20 1 bubmuoreka [JOK
Hepasencra https://m.edsoo.ru/6d40b704
5 UNCJIA 1 BBIYUCJIIEHU A. 17 1 bubnuoreka [JOK
KBanpaTHb1ii KOpeHb https://m.edsoo.ru/6d40b704
3 YPABHEHUWSA 1 HEPABEHCTBA. 17 1 bubnmoreka [JOK
KBanparHble ypaBHEHU A https://m.edso0.ru/6d40b704
4 AJITEBPANYECKUE BBIPAXXEHU 4. 17 1 bubmmoreka [{JOK
JpoOHOo-paniioHaTbHBIC BEIPAKCHUS https://m.edsoo.ru/6d40b704
5 YPABHEHUWA 1 HEPABEHCTBA. 19 1 bubmuoreka [JOK
Jlpo6HO-palinoHaNbHbIE YpaBHEHUS https://m.edsoo.ru/6d40b704
bu6nmoreka [JOK
6 OYHKIMH 15 1 https://m.edso0.ru/6d40b704
; AJITEBPANYECKUWE BBIPAXXEHU A. 14 bubnnoreka LIOK
Crenenu https://m.edsoo.ru/6d40b704
Bu6nuoreka [JOK
8 YUCJIA U BBIYMCJIEHU . JenumocThb 7 1 https://m.edsoo.ru/6d406704
9 [ToBTOpenue, 0600IIEeHNE, 10 1 Bbu6nuorexka [JOK
cUcTeMaTu3alus 3HaHU I https://m.edsoo0.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I1O 136 8 0

I[TPOI'PAMME



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
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9 KUIIACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NMpPOrpamMMmbl Bcero Kontpoasnrre | - Hpakrueckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bubmuoreka IJOK
1 ®YHRINU 25 1 https://m.edsoo.ru/133deaba
) YPABHEHUWS 1 HEPABEHCTBA. 15 1 bubmuoreka IJOK
KBaaparHbie HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHUWS 1 HEPABEHCTBA. o5 1 bubmuoreka IJOK
YpaBHEHMS, HEPABEHCTBA U KX CUCTEMBI https://m.edsoo.ru/133deaba
4 UM CJIOBBIE ITOCJIEJOBATEJIBHOCTHU 25 1 bu6nuorexa [JOK
N TTIPOT'PECCUA https://m.edsoo.ru/133deaba
5 AJITEBPANYECKUWE BBIPAXKEHN 4. 12 1 bu6nuorexka [JOK
Crenensb ¢ palmoHaIbHBIM ITOKa3aTeIeM https://m.edsoo.ru/133deaba
5 [ToBTOpeHue, 0000IIEHNE, CHCTEMATH3AIT U 34 1 bu6nuorexka [JOK
3HAHHUH https://m.edsoo.ru/133deaba
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
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IMMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOU IPOT'PAMMBI

7 KIIACC
. IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOM
NpOBEPsieMOro .
o0pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOTO 00111€r0 00pa3oBaHUsA
pe3yJbTara
1 Urcna 1 BRIYMCIEHUS
11 BrInonHsaTh, coyeras yCTHbIE U MUCbMEHHbIE TPUEMBI, apupMeTHyecKue
' JENCTBUS C palliOHAIbHBIMU YHCIaMH
HaxonuTek 3Hau€HUS YMCIIOBBIX BBIPAXKEHU, IPUMEHSTh pa3HOOOpa3Hble
1.2 crocoObl M TMPHUEMBI BBIYUCIECHUS 3HAUYECHUH JAPOOHBIX BBIPAXKECHUH,
coJiepKalX OOBIKHOBEHHBIE U AECATUUHBIE JpOOH
[TepexoauTsb OoT 01HOI (POPMBI 3aMKCH YK Cel K Ipyroi (mpeoOpa3oBbIBaTh
13 JECSITUUHYIO IpOo0b B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECITUUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO ACCITUYHYIO IPOOb)
14 CpaBHUBATH U YIIOPSIOUYMBATh palliOHAIbHbIE YK CIIa
15 OKpyTJIATh YKciIa
BBINOMHATE NPUKUIKY M OLIEHKY pe3yJibTaTa BBIYHUCICHHM, OLEHKY
1.6 3HAQYECHU I YU CIIOBBIX BBIPAKEHUMN. BBINTOIHATE JEMCTBUS CO CTEIIECHSIMU C
HaTypaJbHBIMU [TOKA3aTEISIMU
17 [IpuMeHATP NpU3HAKU JAETUMOCTH, PA3IOKEHHE Ha MHOXKUTEIU
' HaTYypaJIbHBIX YU CEIl
Pemarp nmpakTHKO-OpUEHTUPOBAHHBIE 33/1a4H, CBA3aHHBIE C OTHOIIEHUEM
18 BEJIMYHMH, HIPONOPLHOHAIBHOCTBIO BEJIMYUH, IPOLIEHTaMH,
' MHTEPIPETUPOBATH PE3yJIbTaThl PEIICHUsS 3a/1a4 C YYETOM OrpaHHUYEHUI,
CBSI3aHHBIX CO CBOMCTBaMU pacCMaTPUBAEMBIX OOBEKTOB
2 AnreOpandeckue BhIpaKeHUs
21 Hcnonb3oBarh  anreOpanyeckyr0o TEPMHUHOJIOTHIO U CHMBOJIUKY,
' MPUMEHATH €€ B IIPoLIeccCe OCBOEHU S yueOHOT0 MaTepraia
29 Haxonute 3HaueHns OyKBEHHBIX BBIPAKEHUMN NMPHU 33JaHHBIX 3HAYEHUSX
' TIEPEMEHHBIX
93 BoimonHATe mpeoOpa3oBaHMs IEJIOTO  BBIPAKEHUS B  MHOTIOWIEH
' IpUBEAECHUEM MTOI00OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK
24 BBINOIHAT YMHOXEHUE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHA Ha
' MHOTO4IEH, IPUMEHSTh (OPMYJIbl KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH
OcylecTBIATh Pa3ioXeHUE MHOI'OYWIEHOB Ha MHOMXHTEIU C IOMOLUIBIO
2.5 BBIHECEHHUSI 32 CKOOKHM OOILEro MHOXHTENs, TPYNIUPOBKU CIIaraeMbiX,

npUMEHEHUs (GOPMYI COKPAMIEHHOTO YMHOKEHUS




[TpumeHsTs TpeoOpa3oBaHUs MHOTOWICHOB Uil pEIICHUS Pa3IMYHBIX

26 3a/1a4 U3 MaTeMaTUKHU, CMEXHBIX IIPEAMETOB, U3 PeaIbHON MPAKTUKU
57 Hcnonb30BaTh CBOWCTBA CTENEHEN ¢ HAaTypaJbHBIMU MOKA3aTENsAMHU IS
' npeobpa3oBaHus BEIPAKEHUH
3 VYpaBHEHUS U HEPABEHCTBA
PemaTe nMHENHBIC YPABHEHHUS C OAHOW IIEPEMEHHOM, IPUMEHSIS IIPABUJIA
3.1 Hepexoaa OT UCXOAHOTO YPaBHEHMs K paBHOCHIBHOMY eMy. IIpoBepsrs,
ABJIETCS JIM YUCIIO KOPHEM YpaBHEHUS
39 [TpumensTh rpaduueckre MeTOAbI IPU PEIICHUH JIMHEHHBIX yPaBHEHUN 1
' UX CHCTEM
33 [TonbupaTh mpUMeEpHl Map YKCEN, SIBJISIOUIMXCS PEUIeHHEeM JMHEHHOro
' ypaBHEHUS C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOM MIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHUS C
3.4 IBYMsI TEPEMEHHBIMU; TMOJb3YsCh TIpapUKOM, MPUBOAUTH HPHUMEPHI
peleHus ypaBHEHUS
35 Pemath cuctemsl IBYX JIMHEHHBIX YPAaBHEHUH C IByMsI IIEpEMEHHBIMU, B
' TOM 4HuCJIE TpaQuUecKn
CocraBisaTh W pewiaTh JUHEWHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH IO YCJIOBHIO 3a/la4M, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4yl MOJyUYEHHBIN PE3yJIbTarT
4 Koopaunate! u rpaduku. @yHKIUN
N300paxarb Ha KOOPAMHATHOM MNPSAMOM TOYKHM, COOTBETCTBYIOILHUE
4.1 3aJaHHBIM KOOpJIMHATaM, JIy4Hd, OTPE3KH, HHTEpBaJbl, 3alUCHIBATH
YK CIIOBBIE TPOMEXKYTKH Ha allreOpanyeckoM si3bIKe
4.2 OTMmeuaTh B KOOPAMHATHOMN MJIOCKOCTH TOYKH O 3aJaHHBIM KOOpMHATaM
4.3 CrpouTts rpaduku muHeiHbIX GyHKIuN. CTpouTs rpaduk GyHKIuU Yy = [X|
OnuceiBaTh € MOMOLIBIO (YHKIUNA M3BECTHBIE 3aBHUCHUMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, pAaCCTOSHUE, LE€HY, KOJIMYECTBO,
CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM pabOThI
4.5 HaxoauTs 3HaueHne PyHKIIMY 110 3HAYCHUIO € apryMeHTa
[TornmaTs rpadguvecknii ciocod nmpeacTaBieHUs U aHaIi3a HHPOpMaIny,
4.6 U3BJIEKaTh U MHTEPIPETUPOBATh UH(POPMAIUIO U3 T'PaUKOB peabHbIX
MPOLIECCOB U 3aBUCUMOCTEN
8 KITIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yIbTaThl 0CBOEHHSI OCHOBHOM
MPOBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOT'0 0011110 00pa30BaHus
pe3yJbTara

1

Yyicna v BEIYHUCIICHUSA




11

Hcnonp30BaTh HaYaIbHbIE IPEICTABICHHS O MHOKECTBE JCHCTBUTEIIBHBIX
yucea U1 CpPaBHEHUS, OKPYIJEHHS U BBIUMCICHUM, H300pakaThb
JIECTBUTENBHBIE YMCIIA TOYKAMU HA KOOPINHATHOM MPAMOM

1.2

[IpumMeHsaTs MoHsATHE apu(PMETHUYECKOTO KBaJAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHblE KOPHH, HCIOJNb3YsS P HEOOXOAMMOCTH KaJbKYJISTOD,
BBITIOTHATh TPEOOPa30BAHMS BBIPAKEHUM, COACPIKAINIMX KBaJIPATHbHIC
KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEHN

1.3

Hcnonb30BaTh 3aUCH OOIBIIAX U MAIBIX YHUCET C TOMOIILIO JECITUUHBIX
npoOeit u creneneit yucia 10

Anrebpandeckue BbIpaKeHUS

2.1

IIpuMeHATh TOHSATHME CTENEHU C LEIbIM I[0Ka3aTeJaeM, BBIIIOJHATH
npeoOpa3oBaHUs BBIPAKCHUN, COACPXKAIMMX CTEMEHH C  IeJIbIM
IIOKa3aTeseM

2.2

BoInoaHsaTs TOXKJIECTBEHHbIE  MpeoOpa3oBaHUs  pallMOHAIBHBIX
BBIDQXCHUM Ha OCHOBE IIPaBUJI JCHUCTBUM HAJ MHOIOWIECHAMU U
anredpanyecKuMu IpoosIMu

2.3

PacknanpiBath KBa)IpaTHLIIZ TpéX‘IJ’IeH Ha MHO>KHTCIN

2.4

[TpuMeHsTs TpeoOpa3oBaHUsI BBIPAKESHUH ISl pEIICHUS pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEXXHBIX IIPEIMETOB, U3 PEAJIbHOM ITPAKTUKHU

ypaBHeHI/IH 1 HCPAaBCHCTBA

3.1

Pemats HHHCﬁHBIC, KBaJIPATHBIC YPABHCHUA U PALlUOHAJIBHBIC YPABHCHUS,
CBOIAMUECA K HUM, CUCTCMBI JIBYX ypaBHeHI/Iﬁ C IByMs IICPp CMCHHBIMU

3.2

IIpoBOAUTE pOCTENIIME UCCIIENOBAHNS YPABHEHU N U CUCTEM YPAaBHEHU,
B TOM 4HClIe C TpPUMEHEHHEM TIpauuecKux MpeAcTaBICHUN
(ycTaHaBIMBAaTh, UMEET JIM YPABHEHUE UJIM CHCTEMA YPaBHEHU I PEIICHU S,
€CJI UMEET, TO CKOJIbKO, U ITpoUee)

3.3

[TepexoauTh OT CIOBECHOM (POPMYITUPOBKH 3a/1auu K €€ anreOpandeckon
MOJIESTU C ITOMOUIBIO COCTABJICHUS YPaBHEHUS UM CUCTEMbl YPaBHEHHI,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud I1OJy4YCHHbIN
pe3ynbTar

3.4

[IprMeHATh, CBOWCTBA YMCIIOBBIX HEPABEHCTB IJIsi CPaBHEHMS, OLICHKH,
pelmaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOM M HUX CHCTEMBI,
JaBaTh rpa@UuecKyro WILTIOCTPAIIUI0 MHOXKECTBA PEIICHUH HEPaBEHCTBA,
CHCTEMBI HEPABEHCTB

DyHKIUU

4.1

[TonnMaTh 1 NCHoNB30BaTh (GYHKIIMOHATIBHBIC OHATUS U A3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAYEHUs), ONpeNeNsITh 3HaueHHe (QYHKUHUHU 10
3HAYEHMIO apI'yMEHTa, ONPEAEIATh CBOHCTBA (DYHKIUU 110 €€ TpaduKy

4.2

CtpouTs rpaduKu dIeMEHTapHBIX GYHKIINI BUIA:
y=k/x




k/x
, Y =X,y = X, Y = |X|, onucbIBaTh CBOICTBA YNUCIOBOW (DYHKLIMH IO €€

rpaduky

9 KUIIACC
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOM
NpoBepPsAEeMOoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOT0 00111er0 00pa30oBaHUsA
pe3yJbTara
1 Yucna v BEIYKUCIEHUS
11 CpaBHUBATH U YIIOPSIOUMBATh PallMOHAIBHBIE U HPPALlMOHAJIBHBIE YA CIIa
BeimonHATe apupMeTnyeckue ACHCTBUS C PalMOHAIBHBIMH YHCIIAMH,
1.2 coueTas yCTHbIE M NHCbMEHHBIE NPHUEMBI, BBINOJIHATH BBIUYUCICHUS C
VUPPalMOHAILHBIMH YU CIIAMU
13 HaxomuTe 3Ha4eHHs CTENEHEW C LEIbIMU II0Ka3aTelIMU U KOPHEH,
' BBIYHMCIISTH 3HaYEHUS YU CIIOBBIX BBIPAXKEHU N
14 OKpyrysTh JeHCTBUTENbHbBIE YUCIA, BBIMOIHATh MPUKUJKY pe3yJibTara
' BBIUMCIICHUH, OLIEHKY YHCIIOBBIX BBIPAKEHUI
2 VYpaBHEHUs U HEpaBEHCTBA
91 Pemarp nuHeliHbIE U KBaJpaTHbIE YPaBHEHUS, ypaBHEHUS, CBOJSIIMECS K
' HUM, IPOCTENIINE IPOOHO-pAIlMOHAIbHBIE YPAaBHEHUS
Pemate cucreMbl NBYX JMHEMHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU U
2.2 CUCTEMBI JBYX YpPaBHEHMI, B KOTOPBIX OJHO YpPAaBHEHHE HE SIBISAECTCS
JIMHEHHBIM
Pemath TeKkCTOBbIE 3agaud anreOpandeckuM CIOCOOOM C IOMOIIBIO
2.3 COCTaBJICHUsI YPaBHEHMS WM CHCTEMBl JBYX YPaBHEHHMH C JABYMs
IIEpEMEHHBIMU
IIpoBOIUTE pOCTEMIINE UCCAEA0BAHUS YPABHEHU I U CUCTEM YPaBHEHMH,
24 B TOM YHCJIE C MPUMEHEHHEM I'paduIecKuX MpeACTaBICHUN (Harpumep,
' YCTaHABJIMBATh, UMEET JIM YPAaBHEHUE UJIM CUCTEMA YPABHEHUN PELICHHUS,
€CJT UMEET, TO CKOJIBKO)
PemaTs nuHelHbIE HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, H300pakaTh
2.5 pellleHne HEpaBeHCTB Ha YMCIOBOM MPsAMOM, 3allUCHIBaTh PELIEHUE C
IIOMOILIBIO CUMBOJIOB
26 Pemarp cuctembl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,

BKJIFOYAKOIHE KBAAPATHOC HEPABCHCTBO, 1/1306pa>1<aTL peHICHUEC CUCTCMbI




HCPAaBCHCTB Ha YK CJIOBOMH HpSIMOfI, 3allUCbIBaTh PCIICHHUC C IMOMOIIBIO

CHMBOJIOB
2.7 Hcnonp30BaTh HEPAaBEHCTBA IPU PEIICHUH PA3TUYHbBIX 33124
3 OyHKIIUU
Pacrnio3naBath ()yHKIIUM M3y4eHHBIX BUJOB. [l0Ka3pIBaTh CXeMaTUUECKU
31 pacIoyiokeHne Ha KOOPJMHATHOM IJIOCKOCTH I'paduKoB (YHKIUH BUJA:
' y=kx, y=kx+b, y=k/x, y=ax?+bx+C, B 3aBHCMMOCTH OT 3HaYCHUI
KOX(PUIIMEHTOB, OIMCHIBATH CBOWCTBA (PyHKIIUIA
3. [Toka3pIBaTh CXeMaTUUYECKH PACIOIOKEHHE Ha KOOPIUHATHON IJIOCKOCTU
' rpadukoB pyHKIM Bugay = VX, Y = |X| 1 onuchIBaTh CBOMCTBA (QYHKIIHIT
33 CtpouTs ¥ 1300paXkaTh CXeMaTHYeCKH I'padKy KBAJIPATHIHBIX QYHKIIHH,
' OINMCHIBATh CBOMCTBA KBAAPATUUHBIX (QYHKIUH 110 UX TpaduKam
Pacno3HaBath KBajpaTHuHyl (QYHKIHIO 10 (opMmysie, NPUBOAUTH
3.4 OpUMepbl KBaJpaTUUHbIX (YyHKUMHA W3 peaJbHOW JKU3HHU, (DU3HKH,
reOMEeTpUHN
4 Apudmernyeckast ¥ reOMETpUYECKas IPOrpeccuu
41 Pacno3HaBath apu@MeTHUecKyr0 W T€OMETPUYECKYI0 IPOrpeccuH MpU
' pa3HBIX CIIOCO0AaX 3aaHMs
BbINONHATS BBIYMCIEHUS C MCIOJNb30BaHUWEM (GOpMYyJ N-ro wieHa
4.2 apu(PMETUUECKON U TEeOMETPUUYECKOM MNpOrpeccuii, CyMMbl HEpBBIX N
YJICHOB
43 N300pakaTh YiI€HBI MOCIEIOBATENBHOCTH TOYKAMH Ha KOOPIMHATHON
MJIOCKOCTH
PemaTh 3a1aun, CBSI3aHHBIE C YHCIOBBIMU ITOCIIEAOBATENLHOCTSMH, B TOM
4.4 YuCclie 3aaud M3 peaJbHOM XKM3HU (C HMCIOJIb30BAHUEM KaJbKYJISITOpA,

U PPOBBIX TEXHOJIOTHN)




HPOBEPAEMBIE OJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COIePKAHUSA
1 Yucna v BEIYUCICHUS
JpoOu 0ObIKHOBEHHBIE U JIECATHYHBIE, IEPEX0/1 OT OAHOM (POPMBI 3a1ucu Apodeit
1.1 Kk gpyroi. IloHstnme panuMoHANBHOTO  4YHCA, 3allUCh, CpPaBHEHHE,
YHOPSAA0YMBAHUE PALlOHAJIBHBIX YU CEI
19 Apudmernyeckue NeMCTBUS € pallMOHAJIbHBIMU YMciaMu. Pemenue 3anad u3
' peanbHON MPaKTHKU HA YacTH, Ha Ipoou
13 CreneHb C HaTypaJbHBIM IIOKA3aTEJIEM: OIpENENeHHUE, IpeoOpazoBaHue
' BBIPQXXEHUI Ha OCHOBE OIpeJIeNIeHN s, 3alIUCh OOJIBIINX YHCeI
14 [IporeHTsl, 3aUCh TPOILEHTOB B BUJE APOOH U JpOOH B BUJIE MPOLIEHTOB. Tpu
OCHOBHBIE 33/1a4M Ha MPOIEHTHI, pEIICHHE 33/1a4 U3 PeallbHOM MPaKTUKHU
15 [IpuMeHeHNnEe NPU3HAKOB IETMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HAaTypaJIbHbBIX
' qucen
1.6 PeanbHbIe 3aBUCUMOCTH, B TOM UK CJIE psAMasi U 00paTHas IPOMOPIHOHATIBHOCTH
2 Anrebpandeckue BoIpakeHUS
21 [lepemenHbIE, YMCIOBOE 3HAUEHHE BBIPAXKEHUS C NEPEMEHHOU. JlomycTuMble
' 3HAYEHUs EPEMEHHBIX
99 [IpencraBiieHne 3aBUCHUMOCTH MEXAy BEJIWYMHAMH B BUJE (OPMYJIBI.
' Brruucnenus no popmynam
2.3 [IpeobpazoBanre OyKBEHHBIX BBRIPAKEHHH, TOK/IECTBEHHO PABHBIC BHIPAKCHUS
2.4 CBolicTBa CTENEHU C HATypaJIbHBIM [10KA3aTEIeM
55 OpnHounensl © MHorowieHsl. CteneHb MHorousieHa. CliokeHHE, BBIYMTAHMUE,
' YMHO>KE€HHE MHOT'OUJICHOB
26 @opMyIbl COKPAIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl U KBaJIpaT Pa3HOCTH.
' dopMyia pa3HOCTH KBaApaToB. Pa3nokeHrne MHOTOWICHOB Ha MHOXHUTEIIH
3 YpaBHeHUS
31 YpaBHeHue, KOpeHb ypaiaHeHHﬂ, npaBuiia TpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb ypaBHEHU I
39 JluneliHOE ypaBHEHHWE C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JMHEWNHOro
' YpaBHEHHU S, pEUICHUE JINHEWHBIX YPaBHEHU I
33 CocraBneHue ypaBHEHUN IO yCIOBHUIO 3a/auyd. PelieHue TEKCTOBBIX 3aday C
' MOMOIIBIO YPaBHEHH A
3.4 JluneitHOE ypaBHEHHUE C ABYMS IIEPEMEHHBIMU U €r0 T'paduk
Cucrema AByX JIMHENHBIX YpaBHEHUM ¢ ABYyMsI IepeMEHHbIMU. Perienue cucrem
3.5 ypaBHEHUH crocoOOM MOJCTaHOBKU. IIpumepbl pemieHus TEKCTOBBIX 334ay C
MIOMOIIbIO CUCTEM YpaBHEHU I




4 Koopaunate! u rpaduku. @yHKIIUN
4.1 Koopaunara Touky Ha npsMou
492 Uucnossle npoMexyTku. PaccrosHue Mexy AByMs TOYKaMU KOOPAWHATHOU
' pAMOii
43 [IpsimoyronpHast cuctema koopauHat, ocu OXu Oy. Abcuuccan opHaTa TOYKH
Ha KOOPIMHATHOU IJIOCKOCTH
44 [Ipumepsl rpadukoB, 3amaHHBIX ¢GopMmysiamu. UreHue rpagukoB peanrbHbIX
' 3aBHCUMOCTEH
4.5 [onstue pyukuunu. ['padux pynkuuu. CBoiicTBa GyHKIIUH
4.6 Jluneitnas ynkuus, e€ rpaduk. ['padux pynkuum y = [x|
4.7 I'paduueckoe perieHne JIMHEHHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHU I
8 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Yucna u BEIYUCICHUS
11 KBampataeiii kopenb u3 uyucina. llonarue o0 wuppamuoHaIBLHOM YHCIIE.
' JlecaTrnuHble TPUOTNKESHHS UPPALHMOHAIBHBIX YHCET
CaoiicTBa apu(METHYECKHX KBAJPAaTHBIX KOPHEH W WX TPUMEHEHHE K
1.2 peoOpa3oBaHUI0 YHMCIOBBIX BBIPRKEHUN W BBIUMCIEHUAM. JleficTBUTENbHbBIE
qucia
1.3 Crenens ¢ LeabIM NoKa3zareneM U e€ cBoiicTBa. CTaHaapTHas 3alKMCh Yucia
2 AnrebGpandeckue BIpakeHUs
2.1 KBanpatHblil TpEXuiieH, pa3iioKeHUE KBAPATHOIO TPEXWIEHA Ha MHOXKUTEIN
2.2 Anrebpandeckas 1poob. OCHOBHOE CBOICTBO alreOpanveckoii apoou
2.3 CrokeHue, BRBIYATAHUE, YMHOKCHHE, JISTICHUE alITeOpandecKux apooeit
2.4 PanmonanbHbIC BRIpQXKCHUS U UX TIPEOOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA
31 KBaznpatHoe ypaBHeHue, popMyna KOpHEH KBajpaTHOro ypaBHeHUs. Teopema
' Buera
3.2 Pemenue ypaBHeHMil, CBOIAIIMXCS K IMHEHHBIM U KBaJPaTHBIM
3.3 [IpocTeiimme ApoOHO-paIMOHAIEHBIC YPAaBHCHUS
I'paduueckass uHTEpHpeTanus ypaBHEHHUH C JABYMs NEPEMEHHBIMH M CHUCTEM
3.4 JUHEHHBIX YpaBHEHHI ¢ ABYMs NepeMeHHbIMU. IIpumMepbl pemeHus cucrem
HEJIMHEWHBIX YPAaBHEHHH C IBYMS IEpEMEHHBIMHU
3.5 Pemenne TeKCTOBBIX 33714 areOpandYecKuM CriocoOoM
3.6 YucrnoBble HEPaBEHCTBA M X CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TepeMEHH O




3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeliHble HEPaBEHCTBA C OAHON IEPEMEHHON
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJIHON NTepeMEHHON
4 DOyHKIIUN
41 [Tonstue pynkiuu. O6mMacTh ONPENSICHUs U MHOXKECTBO 3HAYECHUN (PYHKIIHH.
' Crioco6bl 3a1auust QyHKIMIA
4.2 I'paduk dbynkuu. UreHne cBoiicTB GyHKIINHU 110 €€ rpaduKy
4.3 [Ipumeps! rpadukoB GyHKIIHM, OTPAXKAIOUIUX peaTbHbIE TPOIIECCH
44 @DyHKIMY, ONMCHIBAIOLUIME NPSIMYyI0 U OOpaTHYI IPONOPLIMOHAIBHBIE
' 3aBHCHMOCTH, MX IpaduKu
4.5 @yHkuum y =X2 y =X’
4.6 Oyuknun y = [1X, Y = |x|
4.7 I'paduueckoe pereHue ypaBHEHUI U CUCTEM ypaBHEHU I
9 KIIACC
Kon ITpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Uucna v BEIYMCIICHUS
11 PanmonaneHple uuncia, WppalMOHANBHBIE YWCIIA, KOHEYHbIE U OECKOHEYHBIE
' JeCATHYHBIE Ipoou
MHOXeCTBO JeHCTBUTENBHBIX YHCEN, JEWCTBUTEIbHBIC YMCIa KaK OECKOHEUYHBIE
12 JecATUYHbIE OpoOu. B3auMHO 0IHO3HAUYHOE COOTBETCTBHE MEXIY MHOMXKECTBOM
' JNEUCTBUTENBHBIX YHCENl M KOOpAMHATHOM mpsiMoil. CpaBHEHUE e CTBUTENbHBIX
qucen
1.3 ApudmeTndeckre IeUCTBUS C JCHCTBUTEIBHBIMU YK CIIAMHU
N3mepenus, nmpuOimkeHus], OnieHKH. Pa3Mepsl OOBEKTOB OKPYKAIOIIETO MUPA,
14 JUINTEIBHOCTh IPOLIECCOB B OKpykaromem wmupe. [lpubnuxéHHoe 3HaueHUE
BEJIMYMHBI, TOYHOCTh MpubimxkeHus. Oxpyrienue yucen. [Ipukuaka u oneHka
pEe3yJbTaTOB BHIYMCICHUI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEeHUs ¢ OTHON IEPEMEHHON
2.2 JInneilinoe ypaBHeHME. PelieHue ypaBHEHU N, CBOAAIIMXCSA K JINHEHHBIM
2.3 KBanpartHoe ypaBHeHuUe. PenieHnue ypaBHEHHH, CBOASIIMXCA K KBaIPaTHBIM
54 bukBanparHoe ypasHeHue. [Ipumepsl pelieHus ypaBHEHUM TPETbed U 4ETBEPTON
' CTEIEHEN Pa3JI0KEHUEM Ha MHOXKUTEIU
2.5 Pemenue npoOHO-paliuOHAIBHBIX YPaBHEHU I
2.6 Cucrembl ypaBHEHU I
2.7 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €0 I'paduk




2.8

Pemenne cucrem IByX TMHEWHBIX YPABHEHHUM C IBYMs IIEPEMEHHBIMU

Pemenue cucreM IByX ypaBHEHU, OAHO U3 KOTOPBIX TUHENHOE, a APYrO€ — BTOPOU

29
CTEIEeH!U
2.10 I'paduueckast HHTEpIpeTAIUs CHCTEMBI YPAaBHEHHH C IBYMS IT€PEMEHHbIMH
211 Pemenne TeKCTOBBIX 33124 alreOpandecKuM crocodoom
2.12 YucnoBble HEPAaBEHCTBA U UX CBOICTBA
2.13 Pemenve TMHEHHBIX HEPABEHCTB C OJJHOM IIEPEeMEHHON
2.14 Pemenue cucrem MMHEHHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOM
2.15 KBanpaTHbic HepaBeHCTBA
216 I'padmyeckas wWHTEepHpeTalnsi HEPABEHCTB U CHCTEM HEPaBEHCTB C JABYMS
' nepeMeHHbIMU
3 OyHKIIUH
31 KBanparnunas ynkuus, e€ rpaduk u cBoiictsa. [Iapabosa, KOOpAUHATHI BEPIITHBI
mapaboJIbl, OCh CHMMETPHH NTapadoITbl
3.2 I'paduxu Gpyukumit y=kX, y=kX+b u ux cpoiicrsa
3.3 I'paduxu Gpyuakuuii y=k/X, y = X’ 1 ux cBoiicTa
3.4 I'paduku GpyHKUIMI , U UX CBOMCTBA
4 YucnoBble MOCIEI0BATEIbHOCTH
41 Omnpenenenue U crnocoObl 3a7aHUs YHCIOBBIX IMOCIENIOBATEIBHOCTEH. 3amaHue
MOCJIeI0BATEIbHOCTH PEKYPPEHTHOM (hopMy0it U GOpMyII0if N-ro uIeHa
49 Apudmernueckas mnporpeccus. DopMmynbl N-TO  uwieHa apuMeTHUYECKON
' MPOT'PECCHH, CYMMBI TIEPBBIX N YJICHOB
43 I'eomerpuueckast mporpeccus. DopMysibl N-ro YieHa TeOMETPHIECKON TPOTPECCHH,
' CYMMBI TIEPBBIX N YICHOB
44 N300pakeHne 4ieHOB apu(METHIESCKONH M T€OMETPUUYECKON MPOTPECCUIA TOUKAMU
' Ha KOOPJAMHATHOM IJIOCKOCTU. JINHENHBIN U KCIIOHEHIMAJIbHBI POCT
4.5 CnosxHbI€ IPOLIEHTHI




MMPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAMOCBOEHHUS OCHOBHOUN OBPA30OBATEJILHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIIEI'O OBPA3SOBAHUS

Koa
NpOBEPsSEMOro
TpedoBaHUs

IIpoBepsiemble TPeOGOBAHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHSA
OCHOBHO¥ 00pa30BaTeJIbHOM MPOrPaAMMbI OCHOBHOI0 001IIer0
oOpa3oBanus Ha ocHOBe ®I'OC

YMeHne onepupoBaTh IOHATHSAMHM: MHOMKECTBO, ITOJAMHOXECTBO,
onepaluy HaJl MHOKECTBaMHU; YMEHHE OIEpUPOBATh MOHATUAMU: rpad,
CBSI3HBIN Tpad, epeBo, LUK, IPUMEHSTh UX IIPU PEILICHUH 3a/1a4; YMEHUE
UCIIOJIB30BaTh I'pauyecKkoe MPEICTABICHHE MHOXECTB JJIs ONUCAHUA
peasibHbIX MPOIECCOB U SIBJICHUH, TP PEILIEHUH 3a/1a4 U3 APYTUX Y4eOHbIX
IIPEIMETOB

YMeHue omnepupoBaTh MOHATUSIMH: ONpPEACNIEHHE, aKCHOMa, TEopeMa,
JIOKa3aTeIbCTBO; YMEHHE paclno3HaBaTh HCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, TPUBOJUTH TPHUMEPHl W KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUSI BEICKA3bIBAHUI

VYMeHHe OInepupoBaTh IMOHIATHSAMH: HATypaJbHOE YHCIO, MPOCTOE H
COCTaBHOE YU CJIO0, IEITMMOCTb HaTYpaJIbHBIX YHCEl, IPU3HAKU JEIIUMOCTH,
1eJI0€ YK CII0, MOJYJb Yncia, OOBIKHOBEHHAs ApO0b U IeCsTUYHAs Jpo0b,
CTaHJAPTHBIM BUJ YKCIIA, PALIMOHAIBHOE YHCIIO0, UPPALMOHAIBHOE YUCIIO,
apu(pMeTHUecKUil KBaJpaTHBIM KOPEHb; YMEHHUE BBINOJHSTh JEHCTBUSA C
4KiCIaMH, CPAaBHUBATh U YIIOPSAI0YMBATh YKCIIA, NIPEICTABIATh YUCIIA HA
KOOPJAMHATHOM NPAMOM, OKPYIJIATh YHCIIA; YMEHHUE JeNaTh MPUKUIKY U
OILICHKY pe3yJbTaTa BbIYACICHUI

YMeHne onepupoBaTh IMOHSTHSAMH: CTENEHb C IENbIM IOKa3aTeleM,
apu(MeTHUeCKU KBaJIpaTHBII KOpPEHb, MHOTOWICH, ajreOpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaATypallbHOM CTETeHH OOJIbIle
€MHUILIbI; YMEHHUE BBIMOIHATH pacuéTsl 1Mo Gopmysam, mpeoOpa3oBaHUs
LEJBIX, TPOOHO-PAIMOHAIBHBIX BBIPAKEHUN M BBIPAKCHUN C KOPHSMHU,
Pa3IoKEHNE MHOTOWIEHA HA MHOKHUTENH, B TOM YU CJIE C UCIIOJIB30 BAHUEM
dbopMyn pa3HOCTH KBaIpaTOB M KBaJipaTa CyMMBI U Pa3HOCTHU

YMeHHe onepupoBaTh MOHSTUSIMH: YHCIOBOE PABEHCTBO, YPAaBHEHHUE C
OIHOM MEPEMEHHOM, YN CIIOBOE HEPABEHCTBO, HEPABEHCTBO C TEPEMEHH Oif;
yMEHHE peliaTh JUHEWHBbIE W KBaJpaTHble YypaBHEHHS, ApOOHO-
palMOHAIIBHBIE YPAaBHEHUS C OJHOM IIEPEMEHHOM, CHUCTEMBI [BYX
JUHEHHBIX YpaBHEHUM, IUHEWHBbIE HEPABEHCTBA M HUX CHUCTEMBI,
KBaJIpaTHBIC U IPOOHO-pAIlOHATBLHbBIEC HEPABEHCTBA C OJTHOW ITEPEMEHHOM,
B TOM YHMCJIC ITPH PCIICHUH 3a1a4 U3 APYTUX NPEAMETOB U IMPAKTUYCCKUX
3ajla4; YMEHHE UCIO0JIb30BaTh KOOPAMHATHYIO MPSIMYI0 U KOOPJIUHATHYIO
MJIOCKOCTD /17151 U300payKeHU sl PeIlICHU I ypaBHEHU M, HEPaBEHCTB U CUCTEM




YMeHue ornepupoBaTh MOHATUAMH: (YHKIUsA, rpaduk (QyHKIUU, HYIM
GYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MTPOMEXKYTKH BO3pAaCTaHUs,
yObIBaHUS, HauOOJbIIee W HaWMEHbIIEe 3HAUYCHHS (DYHKIUH; YMEHHE
ONEepUpPOBATh TOHATUSAMH: TMpsAMas IMPOMOPIHUOHATIBHOCTD, JIMHEHHAs
byHKuMs, KBaxpatuyHas (QyHKUHs, oOpaTHas HPONOPLUOHAIBEHOCT,
napaboia, runep0osa; yMeHue CTpOUTh rpaduku GyHKIIHI, HCIIOIb30BATh
rpaduKku [UIS OMpEeIeTeHUs] CBOMCTB MPOIIECCOB W 3aBUCUMOCTEH, UIs
peleHus 3a1a4 W3 JApPYrux y4eOHBIX NPEJIMETOB U peabHOW JKU3HU;
yYMEHHE BbIpakaTh POpMyIaMH 3aBUCUMOCTU MEXKIY BETUUMHAMU

Ymenue OIIEpUpPOBATh HOHATHAMMU: I1OCJIEOBATENBHOCTb,
apudmeTnyueckas 1 reoMeTpuyeckas IpOrpeccun; yMeHue MCIO0Ib30BaTh
CBOICTBa MOCIIEIOBATENBHOCTEH, (DOPMYITBI CyMMBI M OOILETO WieHa MpU
peLIeHUH 3a/1a4, B TOM YHCIE 33/1a4 U3 JPYTruX y4yeOHBIX MPEeIMETOB U
peanbHOM )KU3HU

YMeHue pemiate 3aqaud pa3HbIX THIOB (B TOM YKCIIE Ha MPOIEHTHI, 10JIN
U 4aCTH, IBUKEHHE, Pa0OTy, lIeHY TOBApPOB M CTOUMOCTH ITOKYTIOK U YCIIYT,
HaJIOTH, 3a/Ja4yd U3 OOJacTH YNpaBJiCHUS JTUYHBIMU U CEMEWHBIMU
(dbuHaHCaMU ); YMEHUE COCTABIISTh BHIPAKEHU S, ypaBHEHUSI, HEPABEHCTBA U
CHUCTEMBI IO YCJOBHUIO 3a/ayM, HCCIENOBAaTh MOJYyUYEHHOE pelIeHUE U
OIIEHUBATH MPABIONOT0OHOCTD MOTYUYSHHBIX PE3YJIBTATOB

YMeHue onepupoBaTh MOHATUSAMHE: (PUTYypa, TOUKa, OTPE3OK, MpsMas, Jyd,
JOMaHasl, yTroJl, MHOTOYTOJIbHUK, TPEYTOJbHHUK, PaBHOOCIAPEHHBIA W
PaBHOCTOPOHHMI  TPEyrOJIbHUKH, TMPSAMOYTOJNBHBI  TpEyrojbHUK,
MeqraHa, OMCCeKTpHCa W BBICOTa TPEYTOJbHHUKA, YETHIPEXYTOIBHUK,
napajieiorpaMMm, — poM0O,  TPAMOYTOJNBHHK, KBaApar, Tpamerus;
OKpPY>XHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IMPOCTPaHCTBEHHBIMU
¢urypamu; yMeHue perniaTh 3a/1a4d, B TOM YHCJIE U3 TOBCEHEBHOM KHU3HH,
Ha HaXOXJCHHE T'€OMETPUUECKUX BEIWYUH C MPUMEHEHHEM H3yYeHHBIX
CBOMCTB GuUTyp 1 (PakToB

10

YMeHue omnepupoBaTh IOHSATHSAMH: PABEHCTBO (HUTYpP, PaBEHCTBO
TPEYTrOJbHUKOB; NapaJIENbHOCTh U NEPIEHAUKYIISAPHOCTD IPSIMBIX, YOl
MEXIy HpsMbIMH, HEPIEHIUKYJAp, HAKJIOHHAs, MPOEKLus, Ioaodue
¢uryp, nogoOHbIE TPEYrOJbHUKH, CHUMMETPUS OTHOCUTEIBHO TOYKHU U
OpsIMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHIO M Mojao0ue
buryp, napajsuienbHOCTb ¥ HEPIIEH IUKYJISIPHOCTD MPSAMBIX B OKPY>KaOLIEM
Mupe

11

YMeHue onepupoBaTh MOHATHSAMU: [UIMHA, PACCTOSHUE, YO (BEIMYMHA
yIJla, CHHYC M KOCUHYC YIJIa TPEYT0JIbHUKA), I1JIOIA/1b; YMEHHU € OLIEHUBATh
pasMepbl TIpPEeaIMETOB M OOBEKTOB B OKpYKAIOIIEM MHpPE;, yMEHHUE
NPUMEHSATH (POPMYIIBI IEPUMETPA U TIOMAAN MHOTOYTOJIbHUKOB, JIJTUHBI
OKPYKHOCTM U  IUIOIAQAM  Kpyra, oObeMa  MPSIMOYIOJIbHOTO
napajuleJienuIena;  yMEHME  NPUMEHATh  NPU3HAKKM  PaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYroJbHUKA, TEOPEMY




[Tudaropa, TPUTOHOMETPUIECKHE COOTHOIICHUS JJIsl BBIUMCICHUS JUTHH,
pacCTOSTHU U, TIIOIIAJIEH

12

YMmeHue wu300paxkarb IJIOCKME (GUTYpsl M HMX  KOMOMHAIUH,
IPOCTPAHCTBEHHBbIE (UIYpPl OT PYKH, C TIOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB U  JJIEKTPOHHBIX CPEICTB MO TEKCTOBOMY HWIH
CHUMBOJIBHOMY OITMCaHUIO

13

YmeHue ONCpUPOBATH MOHATUAMU: MIPAMOYTOJIbHAA CUCTCMa KOOPAWHAT,
KOOPAUHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, IPOU3BCACHUC BCKTOPA Ha
YUCJI0, CKAIIPHOC IPOU3BCACHHEC BCKTOPOB, YMCHHC HCIIOJb30BaThb
BCKTOPLI U KOOPAWHATHI IJIA ITPCACTABJICHUA JAaHHBIX U PCUHICHUSA 3a1a4, B
TOM YHUCJIC U3 JPYTUX y‘Ie6HLIX npeaAMETOB U pCaHLHOﬁ KHN3HU

14

YMeHue oneprupoBaTh OHATUSAMU: CTOJIOUKOBBIE U KPYT'OBBIE AU Ar paMMBl,
TabauIBl, cpenHee apuMeTHUYecKoe, MeauaHa, HauOoiblee U
HauMeHblIIee 3HaUEHMS, pa3Max YUCIOBOr0 Habopa; yMEHUE H3BJIEKaTh,
MHTEPIPETUPOBATH U PEe0OPa30BhIBaTh MH(OPMALIHIO, TPEICTABICHHYIO
B TabJUIaX U Ha TUarpaMMax, OTPakarollyo CBOMCTBA U XapaKTePU CTHKU
peabHbIX IPOLIECCOB M SIBJICHMI; YMEHUE DPACIO3HABaTh M3MEHYHUBbIC
BEJIMYMHBI B OKPY>KAIOILIEM MHUPE

15

YMeHue omnepupoBaTh IOHSTUSIMU: CIIyYalHBIM ONBIT (CIydalHbIHA
OKCIIEPUMEHT), JJIEMEHTAapHOEe COObITHE  (dJIEMEHTapHBIH  HCXON)
CJIy4aifHOT O ONBITA, CIy4aifHOE COOBITHE, BEPOATHOCTh COOBITUS; YMEHUE
HaXOAUThb  BEPOSTHOCTH  CIy4alHBIX  COOBITUH B ONBITAXC
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHU € PeILaTh 3a/1a4H
METO/IOM OpraHU30BAaHHOTO Mepedopa M ¢ HUCIHOJIb30BAHMEM IpaBUIIA
YMHOXEHHUS; YMEHHE OLIEHMBAThb BEPOSTHOCTU pEAbHBIX COOBITHH MU
ABJICHUM, TOHUMATh POJIb MPAKTHUYECKH TIOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHUH B OKpY’KalOIIEM MHUpE U B KU3HU; 3HAKOMCTBO C IOHSATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHue BbIOUpaTh MOAXOASIIMHT N3yUYEeHHBIH METOJ JUIs PELIeHUs 3a/1a4H,
IIPUBOJUTH IPUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NMPUPOJE U
JKU3HU, PACIIO3HABATh IIPOSBJICHUE 3aKOHOB MAaTE€MaTUKU B MCKYCCTBE,
OIMCHIBATh OTIEIBHBIC BBIJAIOLIMECS PE3YJIbTaThl, IOIYYEHHBIE B XOJE
Pa3BUTHUS MaTEMaTUKN KaK HAyKH, TPUBOIUTH IPUMEPHI MATEMAaTHUECKUX
OTKPBITUHM U UX aBTOPOB B OTEYECTBEHHOU U BCEMUPHON UCTOPUH




HEPEYEHD DJIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OID

IO MATEMATHUKE
Kon ITpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna 1 BEIYUCIEHUS
1.1 Harypanbhbie u nienbie yncina. [Ipu3Haku AeIMMOCTH IEeBbIX YhCell
12 OOBIKHOBEHHBIE U JIECATUYHbIE JPOOU, MPOLEHThI, 0ECKOHEUHbIE NTEPUOINYECKUE
' apoou
1.3 ParnmonaneHbie yncna. ApudmMeTnueckue ornepamniy ¢ palioHaIbHBIMU YHCIAMH
14 JleiicTBuTENbHBIE 4YHCTA. Apu]METHYECKUE Omepaluu C JIeHCTBUTEIHHBIMU
' YU CIaMU
15 [TpuOn>kE€HHbIE BBIUMCICHUS, NpPaBHJIAa OKPYIJICHMs, HPUKUIKA M OICHKa
' pe3yibTaTa BIUMCICHUN
2 Anrebpandeckue BhIpaKeHUs
2.1 BykBeHHBIE BbIpaykeH U s (BBIPAKEHHUSI C IEPEMEHHBIMH )
59 Crenenp c nenbiM MnokaszareneM. CTeneHb C paluOHalIbHBIM I1OKa3aTEJIEM.
' CBolicTBa CTENEH
2.3 MHorouieHbl
24 Anrebpandeckas 1poOb
95 Apudmernyeckuii KOpeHb HaTypalbHOM cTeneHu. JlelcTBusAC apupmMeTHuecKUMU
' KOPHSIMU HaTypaJIbHOW CTETIeHH
3 VYpaBHEHUS 1 HEPABEHCTBA
31 Ilenpie u napoOHO-panMoHaNbHBIE ypaBHEHHsS. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUI
3. Ilenpie u npoOHO-palMOHaNIbHBIE HepaBeHCTBA. CHCTEMbI W COBOKYITHOCTH
HEPAaBEHCTB
3.3 Pemenue TekCcTOBBIX 3a7a4
4 YucnoBble MOCIE0BATEIbHOCTH
4.1 [TocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHUS ITOCIIEI0BATCIILHOCTEH
4.2 Apudmerndeckas U reoMeTprUeckas mporpeccun. @opmyria CI0KHBIX IPOIIEHTOB
) OyHKIUU
OynHk1Ms, criocoOsl 3aaanus GyHkiun. ['paduk Gyakium. O61acTh onpeaeneHus u
51 MHO>KeCTBO 3HadeHnH QyHKImu. Hymm ¢pyakumm. [IpoMexyTKH 3HAKOITOCTOSIHCTBA.
o [IpoMexXxyTKH MOHOTOHHOCTH (PyHKUIHMH. MakCUMyMbl U MHUHUMYMBI (YHKIIUH.
HauGonbiiee 1 HauMeHblIee 3HaueHUe GyHKIIMU HAa IPOMEKYTKE
6 Koopannatel Ha IpsAMON U MIIIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapToBbI KOOPJIMHATHI HA TIJIOCKOCTH
7 I'eomerpus




7.1 I'eomeTpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronpHuk
7.3 MHOroyroiabHUKH
7.4 OKpy>KHOCTb U KPYyT
7.5 N3meperune reoMeTpuIecKuX BeIMIuH
7.6 BexTops! Ha TI0CKOCTH
8 BeposTHOCTb M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METONMYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYHEHUKA

Martematuka. Anreopa. 7 kinace. Yrinyonénnsiil yp oBens/ Makaporues FO.H.,
Munnrok H.I'., Hemkos K.W. u 1p ., Aktimonep Hoe 00111ecTBO « V3 1aTenbcTBO

«IIpocaemeHue».

Matematuka. Anreopa. 8 kinace. Yriyosnéansiii yposenb/ Makaporues 0. H.,
Munmrok H.I'., Hemmkos K.W. u np ., Aknimonep Hoe 00111ecTBO « V3 1aTeIbcTBO

«IIpoceemieHuey.

Matematuka. Anredpa. 9 knace. YrimyOn€anasiii ypoBenb/ Makaperaes 0. H.,
Munatok H.I'., HemmikoB K.W1. u np ., Akuinonep Hoe 06111ecTBO «31aTeIBhCTBO

«IIpocaemieHuey.

METOANWYECKHUE MATEPHUAJIBI IJISI YUUTEJIA
Matematuka. Anreopa. 7-9 knaccel. YriyOs€HHbIN yp 0BeHb. MeToandeckoe

nocooue (kK yaeOHsM mocobusim Maxkapsraesa FO.H. u ip .)

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bubnnoreka [{OK https://m.edsoo.ru/



