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MOACHUTEJIbHAS 3ATIMCKA

Anrebpa sBNSeTcs OJHMM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
00pa3zoBaHus: OHa oOecreunBaeT U3ydeHne APYTUX JTUCIUILIINH, Kak €CTECTBEHHO-
HAYYHOTO, TaK ¥ TYMaHUTApHOTO IIMKIOB, €€ OCBOEHHE HEOOXOAUMO st
MPONOIKEHNs 00PA30BAHMS W B IOBCEAHEBHOMN KU3HM. PasuTre y o0ydarommxcst
HAYYHBIX MPENCTABICHUM O MPOUCXOXKISHUM M CYIIHOCTH aireOpamdecKux
abcTpakuuii, croco6e OTpakeHUsT MATEMaTHYECKOM HAYKOM sIBICHUN U TIPOLECCOB
B TPUpOJZic W OOIIECTBE, POIH MaTEMAaTHYECKOTO MOJICIUPOBAHUS B HAYTHOM
TIO3HAHWN U B [IPAKTHKE CIIOCOOCTBYET GOPMUPOBAHUIO HAYTHOTO MUPOBO33PEHI
W Ka4decTB MBIIUIEHHS, HEOOXOAMMEIX JUTS aTalTallii B COBPEMEHHOM LHU(POBOM
obmecTBe. M3ydenue anreOphl obecriedWBaeT pa3BUTHE YMEHHA HaONIONATh,
CpaBHUMBATh, HAaXOOWTh 3aKOHOMEPHOCTH, TPEOYET KPUTHYHOCTH MBIILICHHUS,
CIIOCOOHOCTY apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEWCTBMsSI W BBIBOIHI,
bopmynupoBath yreepkaeHus. OcBoeHHe Kypca anreOphl 00ecTieunBaeT pasBUTHE
JIOTUYECKOr0 MBIIIIEHUsSs O0YyJarolIuXcsi: OHM MCHONB3YIOT HENyKTUBHBIE U
WHIYyKTHBHBIE PAaCCykKIeHUs, 00001IeHNe U KOHKPETU3AMIO, abCTparupoBaHue u
aHamoruto.  OOyuenme  anrebpe  MpeAlonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITEILHON IESTENLHOCTH O00yYaroluXxcs, I[IO3TOMY CaMOCTOSTEIbHOE
pEIEHHUE 3a/1a4 SBISIETCS peanu3alneil 1eaTeIbHOCTHOrO MPUHIUITA 00y IEHNUS.

B cTpykType mporpaMmbl ydeOHOTO Kypca «Anrebpa» s OCHOBHOTO
001Iero 00pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COACPIKATCIBHO-METOAMYCCKIE
TuHUK: «Yrcaa ¥ BEIYMCIEHUSY, «ANTeOpandeckue BEIPAXKEHUN», «YpaBHEHUI U
HepaBeHCTBay, «DyHkmmmy. Kaxmad W3 9TUX COAEPKATEITbHO-METOAMICCKUX
NIMHWN Pa3sBUBAETCS HA TPOTSHKEHUH TPEX IIET U3YYEHHUs Kypca, B3aUMOIEHCTBY C
IPYTHMH €ro JWHUSMH. B Xome H3ydeHHs y4eOHOTo Kypca OO0yYaromumcest
TPpUXOIUTCA JJOTHUYCCKHU paccyxaarThb, HUCIIONIB30BaTh TeOpeTHKO—MHOH(eCTBeHHLIﬁ
A3BIK. B CBS3M € 3TUM B Tporpammy ydeOHOro Kypca «Anrebpay» BKITFOUEHBI
HEKOTOPBIE OCHOBBI JIOTHKM, IPEINCTaBIEHHBIE BO BCEX OCHOBHBIX pasenax
MAaTeMaTHYeCKOr0 00pa3oBaHMs ¥ CIIOCOOCTBYIOIIME OBIALEHUIO 00YYarOIIUMUCS
OCHOB yHUBEpCAJIBHOTO MaremaTmdeckoro s3bika. CopepxarenbHOM U
CTPYKTYpHOW OCOOEHHOCTBIO yd4eOHOTO Kypca «AJjrebpa» SBISETCS — €ro
UHTETPUPOBAHHBIN XapaKTeP.

Copmepkanue IWHHH «YUWCIa W BBIYMCIEHUS» CIY)KUT OCHOBOW I
IaTbHENIEro M3yueHns MaTeMAaTHKH, CIIOCOOCTBYET PasBUTHIO Y 00YyYaroIuXxcCst
JOTUYECKOr0 MBIIIIEHHS, (POPMUPOBAHUIO YMEHU T0JIb30BAThCs AlrOpUTMaMH, a
TakkKe IPUOOPETEHNIO TIPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX IS TIOBCCTHEBHOM
JWU3HKM. Pa3BUTHE TIOHATHSA O 4HCje Ha YPOBHE OCHOBHOI'O OOLIET0 00pa3oBaHuM
CBS3aHO C PAIMOHANBHBIMA W HWPPALMOHANBHBIMU HHCIIAMH, (HOPMUPOBAHHEM



IpeCTaBIeHNH O JIeHCTBUTENHHOM HYHCIE. 3aBEPHIEHME OCBOCHHS YHCIOBOHU
JIMHAX OTHECEHO K CpemHeMy o01ieMy 00pa3oBaHMIO.

CoflepkaHne IBYX alreGpanueckuX TMHUN — « ANredpandeckue BhIPaKeHU
1 «YpaBHEHWS W HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHHMIO Y 00yHarOIIHXCS
MaTeMaTHYECKOTo alnapara, HeoOXOOUMOro AJs DELIeHMs 3a1a4 MaTeMaTHKH,
CMEXHBIX TIPEIMETOB ¥ TIPAKTUKO-OPUEHTUPOBAaHHBIX 3ama4. Ha ypoBHe
OCHOBHOIO 00mIero o0pa3oBaHWs y4YeOHBIM MaTepHal TPYNIHPYETCs BOKPYT
palMOHATBHBEIX BBIp@KEHUH. Anrebpa IEMOHCTPUPYET 3HAUCHUE MaTEMaTHKH Kak
S3bIKa OIS I[IOCTPOEHMS MAaTeMaTHUeCKHX MOJEJICH, OTMCaHWs TPOLECCOB H
SBIEHHMIl pealbHOrO0 MHpa. B 3amadn o0ydeHMA anrebpe BXOIAT Takke
NambHEHIIee pPAa3sBUTHE AITOPUTMUYECKOTO MBIIIIEHHUA, HEOOXOAUMOro, B
YaCTHOCTH, MIJII OCBOEHHS Kypca WH(OPMATWKW, M OBJAJCHHE HaBBIKAMU
IeTyKTUBHBIX paccyskiaeHui. [IpeoGpa3oBaHue CUMBOJNBHBIX (HOPM CTIOCOOCTBYET
PasBUTHIO BOOOPaXEHNUS, CIOCOOHOCTEN K MaTeMAaTHUECKOMY TBOPUECTBY.

Cozepxanue QyHKIHOHATHHO-Tpa(GUIECKON IMHUN HAllEICHO Ha MOTyueHHe
00yJaromuMucs 3HAHUH 0 QYHKIMAX KaK BaXKHEHIIEH MaTeMaTHIeCKOH MOJENIH
IUTS OTIMCAHUS W MCCIIEJOBAHMs Pa3HOOOpa3HBIX NPOLECCOB U ABIECHUH B TIPUPOTIE
u obmecTBe. M3ydeHnme MaTepuana CIIOCOOCTBYET Pa3sBUTHIO Y OOyYarOIIUXCH
YMEHUS UCTIONB30BATh Pa3IMYHbIE BEIPA3UTEIbHBIC CPEICTBA SI3bIKA MaTeMATUKHU —
CTIOBEeCHBIE, CHMBOJMYECKME, TpauyecKiue, BHOCUT BKIan B (HOPMUPOBAHUE
TpeCTaBIEHII O POJIM MaTeMaTUKU B Pa3BUTUH IIUBUIM3ALMU U KYJIBTYPBI.

CormacHO ydeOHOMYy mmaHy B 7-9 KiaccaX H3ydaeTcs y4eOHBIH Kypc
«Anrebpa», KOTOPBI BKIFOYAET CIEIYIOIINE OCHOBHBIC DPa3NeNbl COINCPKAHU:
«Uncaa W BBUUCIEHUS», «Alrebpandeckie BBIPAXKEHUA», «YpaBHEHHS WU
HEpaBEHCTRa», « DyHKIINNY.

Ha usyuenue yuebHOro Kypca «Anrebpa» orsoautcest 306 gacos: B 7 Kiacce
— 102 gaca (3 gaca B Hezenw), B 8 knacce — 102 gaca (3 vaca B HEZENM0), B 9
knacce — 102 gaca (3 yaca B HEJIeT!O).



COOEPKAHUE OBYUEHUA

7 KUIIACC

Yucaa u BbIYHCTCHHSA

JlpoGu OOGBIKHOBEHHBIE ¥ IECATHYHBIE, TIEPEXO OT ONHOM (POPMBI 3aIHCH
apobett k gpyro#. IloHATHe panMOHANBHOTO dYHCIA, 3aMUCh, CpPaBHEHHE,
YIOPAAOYUBAHKME  PAIMOHANBHBIX — Yuced. ApUMETHYECKME ICUCTBUS  C
paloOHATBHEIMU YKMCTaMU. PemieHue 3a1ad U3 peaabHOU MPAKTUKU Ha 9acTH, Ha
IpooHu.

CTeneHb C HaTypalbHLIM [TOKa3aTelIeM: OIpelelieHue, MpeoOpa3oBaHue
BBEIPAYKEHHWH Ha OCHOBE OTIpeIeNIeHH s, 3allUCh OONbIIMX Jucen. [TponeHTsl, 3ammch
IPOIEHTOB B BUIE ApoOW U ApoOU B BHIE NPOIEHTOB. TpH OCHOBHBIE 3alavd Ha
TIPOIIEHTEHI, PEIlleHue 3a71ad U3 PealIbHOM IIPAKTUKH.

[IpumeHeHre TIPU3HAKOB  JENMMOCTH, Ppa3IOKEHHWE Ha  MHOXHUTEIH
HaTypajlbHbIX YACEI.

PeanbHBIE  3aBMCHMOCTHM, B TOM 4YHCle TipsMas MW oOpaTHad
MPONOPLUOHAIBHOCTH.

AJiredpanyeckue BbIpasKeHUs

[TepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHMS C MEPEMEHHON. JIOMyCTHMBIE
3HAaYEHUS IMepeMeHHbIX. [[pencTaBieHue 3aBUCUMOCTH MEXKTY BETUIMHAMU B BUIC
(opmyisl. Beraucnenust mo Gpopmynam. [IpeobpasoBanue OyKBEHHBIX BBIPaKEHUH,
TOXIECTBEHHO paBHBIC BRIpaKEHWs, MpaBUla NpeoOpa3oBaHUSI CyMM H
IPOM3BENEHNUM, IPABUIIA PACKPBITHS CKOOOK 1 IPUBENEHHUS TOJ00OHBIX ClaraeMblX.

CBoiicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTCIICM.

OnHouneHs! 1 MHOro4wiIeHsl. CTeneHs MHOTOWIEHA. CIIOXKEHUE, BEIUUTAHUE,
YMHOXeHUe MHoroulleHoB. @MopMmyInbl COKPAMIEHHOTO YMHOXEHUs: KBaapar
CyMMBI ¥ KBaapaT pasHocTH. DopMyla pasHOCTH KBaJpaToB. PasnokeHue
MHOTOYJIEHOB Ha MHOXUTEIH.

YpaBHeHus U HepaBEHCTBA

VpaBHeHNHEe, KOpPEHb ypaBHEHWS, IIpaBHja IpeoOdpa3soBaHMs ypaBHEHUS,
PaBHOCWJIBHOCTD YPaBHEHHH.

JIuHeliHOEe ypaBHEHWE C ONHON ITEPEMEHHOM, YUCIO KOpPHEW JHMHEWHOTO
ypaBHEHWs, peElleHre JUHEHHBIX ypaBHeHMH. CocTaBleHWe YpaBHEHUH TI0
YCIIOBHIO 3a71aui. PelieHre TeKCTOBBIX 3a/1a4 ¢ TIOMOIIBIO YPaBHEHUH.

JInnelinoe ypaBHEHWE C ABYMs NEPEMEHHBIMHU U €ro rpaduk. Cucrema AByX
JIVHEWHBIX YpaBHEHH# C IBYMsI TIepeMEHHBIMU. PellleHue CHCTeM YypaBHEHHH
CIIocO0OM TIOACTAHOBKH. [IpuMephl pemeHus TEKCTOBBIX 3aady C TIOMOIIBIO
CHCTEM ypaBHEHUM.

DOYHKIUHU



Koopaurara Touky Ha TipsMoi. UncnoBble NPOMEKYTKH. PaccTostHre Mex Iy
IBYMS TOUKaM¥ KOOPIUHATHON IIPAMOXL.

ITpamoyToskHas cructemMa koopanHat, ocw Ox u Oy. Abcivcea W opaivHaTa
TOYKYM Ha KOOPAVHATHOM MIOCKOCTH. [IprMepsl rpauKoB, 3a1aHHEIX (OpMYIaMH.
Yrenne rpagukoB peanbHbix 3aBucuMocTed. Ilomatue dynxumm. I'paduk
dynkimu. CeolicTa GpyHKIwiA. JInHelHas GyHKIHUA, e€ Tpaduk. I'paduk QyHKUNH
y = |x|. I'paduueckoe penreHue TWHEHHBIX YPaBHEHWN M CHCTEM JIHHEHHBIX

ypaBHEHUH.
8 KUIIACC

Yucsia v BbIYMCJTCHUSA

KpajpaTublii xopeHb u3 duucna. [loHATHE 00 HpPpalMOHAIbHOM YHCIE.
JlecATHYHbIE IPUOIMKEHUs UPpPaIlOHANBHBIX uncen. CBOMCTBa apu(hMETHIECKUX
KBaJpaTHBEIX KOPHEH 1 MX MpUMEHEHHE K NpeoOpa30oBaHUI0 YMCIIOBLIX BBIPAXKECHHUH
1 BBIYMCIEHUSIM. J[eCTBUTENbHBIE YHUCIIA.

CrereHb ¢ LeIbIM [T0Ka3aTeneM u e€ cBorcTBa. CTaHmapTHAS 3allUCh YUCIA.

AnrebpandecKue BEIpAKEHUSAJTeOpandecKue BhipaskeHHsI

KBamparHeiif  TpEXUieH, pa3loKeHHEe KBaIPaTHOTO  TpEx4ieHa Ha
MHOXHUTEIH.

AnreGpanueckas apo6b. OCHOBHOE CBOMCTBO anredpandeckod IpoOu.
CroXeHHe, BBIUNTAHUE, YMHOXKEHME, [eleHHEe anreOpaudeckux JpoOen.
ParnoHalbHbIe BRIpaKEHUSA B UX [IpeoOpa3oBaHue.

VYpaBHEHUS 1 HEpPaBEHCTBa Y paBHEHHsA U HepaBeHCTBA

KBamparHoe ypaBHeHHWe, GopMysia KOpPHEH KBAApaTHOTO YypaBHEHUS.
Teopema Bueta. Pemerne ypaBHEHUH, CBOIALIMXCS K IMHEHHBIM ¥ KBaJPATHBIM.
[Tpocreiinme poOHO-pAllMOHANIBHBIE YPABHEHMS.

I'paduueckas MHTEPIPETAXs YPAaBHEHUH C JABYMs TIEPESMEHHBIMU U CHCTEM
NUHEWHBIX ypaBHEHWH C OBYMS MepeMEHHBIMU. I[IpuMepsl PEUICHUS CHCTEM
HETUHEHHBIX YPaBHEHUU C IBYMS ITEPEMEHHBIMU.

PelieHue TEKCTOBEIX 3a1a4 alre0pandecKiuM CrIocoO0M.

YucIoBbIE HEPABEHCTBA M WX CBOWCTBA. HepaBeHCTBO ¢ OMHOM MEPEMEHHON,
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEPAaBEHCTBA C OXHOW IMEPEeMEHHOM.
CucTeMbl TMHEWHEIX HEPABEHCTB C OJHOM EPEMEHHON.

OyHKITPYyHKIHH

[Tonstue Qynknuu. OO6TAacTh ONIpeNeleHHs M MHOXECTBO 3HAYCHHUH
Gysxumu. CriocoObr 3a1anus GYHKIHHA.

I'padux dynxmun. UteHwe cBoMcTB (QyHKIMM mo e€ rpaduky. IIpumepsr
rpad@uKoB QYHKINH, OTPaKAIOIINX PEATLHBIC MMPOTIECCHI.



DYHKIMK, OIMKCHIBAIONIME TPAMYIO K OOpaTHYI IIPONOPLUMOHATBHBIE
3aBUCUMOCTH, UX Tpaduku. OyHKIMKu y = X2,y = x3,y = \lx, y=|x|. Tpadraeckoe
peleHne ypaBHEHHH U CHCTEM ypaBHEHHH.

9 KJIACC

Yucsia 1 BLIYUCTIEHUSA

PanyoHaNbHEIE YKCIa, UPPAIlHOHATBHbBIC YUCIa, KOHEYHBIE M OECKOHEUHBIC
IecATUYHLIE Apo6H. MHOXKECTBO AEHCTBUTEIBHBIX YHCEII, ICHCTBUTEIBHBIC YHCIIA
KaK OECKOHEUHblE JeCATUYHBIE ApoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUEC
MEX Ty MHOKECTBOM IEHCTBUTENBHBIX YUCEN U KOOPIAUHATHON TPSIMOU.

CpaBHeHHe JIeHCTBUTENBHBIX UHCEN, apU(OMETHUECKME NEUCTBUS ¢
JICHCTBUTEIHLHBIMU YUCIIAMHU.

PasMepbl OOBEKTOB OKPYXAlOWIETO MHpPa, [UIMTEIBHOCTh TIPOLIECCOB B
OKPYKaroIIeM MHpE.

[TprOmmKEHHOE 3HAYEHNE BETMYMHBI, TOUHOCTL NpHOIKeHus. OKpyTriIeHne
yucell. [IpykuIKa 1 OlleHKa Pe3yIbTaToB BEIYHCIIEHUM.

YpaBHeHHS U HepABEHCTBA

JInnelinoe ypaBHeHue. Pemenne ypaBHEHNHN, CBOIAIINXCSA K THHEWHBIM.

KBaznparHoe ypaBHeHue. PerreHue ypaBHEHUH, CBOMAIINXCSA K KBaIPaTHBIM.
BukBazpaTHOE ypaBHEeHHe. [IpuMephl pelleHns YPaBHEHUA TPEThed U 4eTBEPTOM
CTeTIeHEH pa3IoKEHUEM Ha MHOKHUTENH.

Pemenue apoOHO-pallMOHATBHBIX ypaBHEHMI. PellleHHe TEKCTOBBIX 3a1ad
anreOpanveckuM METOIOM.

VpaBHeHHE C ABYMsI TIEPEMEHHBIMH M €ro rpaduk. PeleHue cucTeM ABYX
NUHENHEIX ypaBHEHHH ¢ IBYMs TIepeMEHHBIMU. Pellenne cucTeM IBYX ypaBHEHUH,
ONHO M3 KOTOPHIX IHMHEWHOe, a Ipyroe — BTOpOM creneHu. I'paduyeckas
HWHTEPIIPETALNs CUCTEMb] YPaBHEHMH C IBYMsI TICPEMEHHBIMU.

PereHne TEKCTOBBIX 3aj1a4 anrebpanuecKuM CrIocoooMm.

YucnoBble HEpPaBEHCTBA U UX CBOHCTBA.

PemreHue TMHEWHBIX HEPaBEHCTB C OTHOM IepeMeHHOU. Pelnenwe cuctem
NIUHEHHBIX HEpPaBEHCTB C OTHON IepeMeHHO. KBaapaTHble HEpaBCHCTBA.
I'paduueckas WHTepHpeTalds HEPABEHCTB W CUCTEM HEPaBEHCTB C JByM:A
MIEPEMEHHBIMHU.

OyHKIMNPYHKIHH

Kpagparuunas Qynkuums, eé rpadux u cBoiicTea. Ilapaboma, KOOpIHHATHI
BEPIUMHEI TapaboIbl, 0Ch CHMMETPHHI apaloibL.

I'paduxn pynxmmit: y =kx,y=kx+b,y=k/x,y=x3,y= \x, vy = [x| ,  ux
CBOMCTBA.



UucaoBble  MOCIENOBATENFHOCTHUMCIOBLIE  MOCAEI0BATEILHOCTH H
MPOrpeccHu

TloHATHE YMCIOBONM TOCJIEHOBATEILHOCTH. 3aJaHue MOCHEI0BATEILHOCTH
pexyppeHTHOH GopMyIoit U GopMyII0ii n-To UNIeHa.

ApudmeTrdeckass ¥ TeoMmeTpuueckas mporpeccud. DOpMyIsl #n-TO UleHa
apu(PMETHIECKON U FeOMETPUIECKON MIPOTrPeCCUil, CyMMBI IIEPBBIX # YIEHOB.

N306pakeHWe YIEHOB apU(pMETHIECKOM M TEOMETPUUECKON MPOrpeccuit
TOYKAMHU Ha KOOPIHUHATHOHN MIOCKOCTH. JIMHEUHBIN U HKCHOHEHIMAIIBHBIA POCT.
CroHBIE TPOLICHTEHL.



IMJIAHUPYEMBIE PE3VJGLTATHI OCBOEHUSA ITPOI'PAMMDBI
VUEBHOTO KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOT'O
OBIIETO OBPA3ZOBAHUA

JIMUHOCTHBIE PE3VJIBTATDI

JInyHOCTHBIE pe3yNbTaThl OCBOCHWS IPOrpaMMBI  y4eOHOro Kypca
«Anrebpay» XxapaKTepU3yrTC:

1) maTpuoTHYeCKOe BOCIIUTAHHE:

MpOSBICHUEM MHTEpeca K IIPOLUUIOMY M HACTOAMIEMY POCCHMCKOM
MaTeMaTHK{, L[EHHOCTHBIM  OTHOIIEHHEM K  IOCTHXKEHUSAM  POCCHUCKHX
MaTEMaTHKOB M POCCHHMCKOH MaTeMaTH4eCKOH IIKOJIBI, K HCIOIB30BAHHIO 3THX
IOCTIKEHHH B IPYIUX HAyKax W TPHUKIaTHBIX cdepax;

2) rpakIaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCNIUTaHHUe:

TOTOBHOCTBIO K BBEIIIOJHEHHIO 00S3aHHOCTEN IpaKIaHWHA U pealn3alli €ro
npas, MPEICTaBJI€HHEM O MaTeMaTH4eCKMX OCHOBax (YHKIMOHUPOBAHWS
Pa3IMUHEIX CTPYKTYp, ABICHUM, MPOLELyp I'PakIaHCKOro olIiecTBa (Hampumep,
BBIOOPEI, OIPOCHI), TOTOBHOCTBIO K 00CYKIEHHUIO STUYECKHUX MPOOIEM, CBA3AHHBIX
C TPaKTUYECKUM MPUMEHEHUEM NOCTMIKEHUM HAyKd, OCO3HAHWEM BaXHOCTU
MOPaTBHO-3THUECKUX MPUHIUIIOB B IEATCIIBHOCTH YIEHOTO;

3) TpyaoBoe BoCcTIUTAHHE:

YCTAaHOBKOW Ha AaKTWBHOE YYacTHE B PCIICHHH TPAKTHYCCKUX 3a/1ad
MaTeMaTHUEeCKOM HAaMpaBJIeHHOCTH, OCO3HAHHMEM BAKHOCTH MATEMaTH4YECKOTO
06pa3oBaHUs Ha MPOTSHKEHUM BCEHl XM3HM IS YCHENIHOM MpoQeccHoHambHON
IEATENbHOCTH M Pa3sBUTHEM HEOOXOAWMBIX YMEHHMH, OCO3HAaHHBIM BBHIOOPOM H
IOCTPOEHUEM HHIMBUIYaIbHOM TPaeKTOPHH 00pa3oBaHus U JKU3HEHHBIX IIAHOB C
yUETOM TUYHEIX WHTEPECOB W OOIIECTBEHHBIX TOTPEOHOCTEN;

4) scTeTHUYeckoe BOCIIMTAHHE:

CIIOCOOHOCTREO K  3MOIIMOHAJIBHOMY M  3CTETHYECKOMY  BOCIPHITHIO
MaTeMaTHUeCKUX OOBEKTOB, 3a/1ad, PEIIeHUN, PaCCyXICHUH, YMEHHUIO BUICThH
MaTeMaTHYEeCKUe 3aKOHOMEPHOCTHU B UCKYCCTBE,

5) HeHHOCTH HAYYHOI'0 ITO3HAHHUSA:

OpUEHTAlMe B JEATENBHOCTM HA COBPEMEHHYIO CHCTEMY HAy9HBIX
TpE/ICTAaBIEHHH 00 OCHOBHEIX 3aKOHOMEPHOCTSX PasBHUTHS YEIOBEKa, IPHPOABI U
00IIecTBa, MOHUMAHMEM MaTEMaTHUYEeCKOM HayKH Kak C@epbl YelI0BEUYECKOH
IesITeIbHOCTH, 3TAlloB €€ PasBUTHA M 3HAUMMOCTH IS PasBUTHs LWBUIH3ALNH,
OBJIAIeHNEeM S3BIKOM MAaTEMaTHKH ¥ MaTeMaTW4eCKOW KyJIbTypoW KakK CPeACTBOM
TO3HAHMS MHpPa, OBIAJEHWEM MPOCTCHIINMU HaBBIKAMM HCCIIENOBATEIBCKOM
IeSITENbHOCTH;



6) ¢usnyeckoe BOcCMHUTAHUe, (OPMHPOBAHHME KYJILTYPhI 310pPOBbLA H
IMOLMOHAIBLHOTO 0JIATONOJIYYHA:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTU4YeCKHe 3HaHWsS B WHTEpecax CBOETO
300pOBbS, BEICHWSA  370poBOrO  00pasa  JKM3HM  (3I0pOBOC  THMTAHHE,
c6anaHCHPOBAHHBIA pEXKMM 3aHATHH M OTAbIXa, PETYJsApHas (U3MIecKast
aKTUBHOCTE), C(OPMHUPOBAHHOCTHIO HAaBHIKA PEPIEKCHH, TPUIHAHHEM CBOCTO
IpaBa Ha OMMOKY ¥ TaKOro JKe TIpaBa APYroro YelI0BeKa;

7) axoJIorH4YecKoe BOCIIUTAHHUE:

OpUEHTAaIMEll Ha TTPUMEHEHNE MaTEMaTHYECKUX 3HAHWN U PEIUCHHUS 3a1ad
B OOJNACTM COXPAHHOCTH OKpYy’Karomel Cpenbl, IIaHUPOBAHUSA IMOCTYIKOB M
OLIEHKM WX BO3MOXKHBIX ITOCIECACTBUU [ OKPYXKAIOMIEH Cpelbl, OCO3HAHHECM
I7100aIbHOI0 XapakTepa SKOJIOrMYeCKUX IPOOIEM U ITyTER UX PEIeHNST,

8) ajanTanus K W3MEHSIOIIAMCS YCJIOBHAM CONMANBLHON M MPHPOIHOM
cpenbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENENEHHOCTH, ITOBBIIIEHMIO
YpPOBHS CBOEH KOMITETEHTHOCTH Uepe3 MIPAKTUUECKYIO IEATEIbHOCTh, B TOM YHCIIC
yMEHME YUYUTLCS y APYTUX IIofAeH, NMpHOOpeTaTh B COBMECTHOW EeSTENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUN U3 OIBITA IPYTHX;

HEOOXOMMUMOCTEI0 B (OPMHPOBAHMM HOBBIX 3HAHHH, B TOM 4HCIE
(GopMyIMpOBATE WIEH, TOHITHUS, THIIOTE3B 00 00BEKTAX U ABJICHUSIX, B TOM YUCIC
paHee HEW3BECTHBIX, OCO3HaBaTh JeUUUTHI COOCTBEHHBIX —3HAHWUM U
KOMITICTCHTHOCTEH, TUTaHUPOBATh CBOE Pa3BUTHC;

CIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPHUHUMATh
CTPECCOBYIO CHTYyaIlMI0 KaK BBI30B, TPEOYIOMINM KOHTPMEp, KOPPEKTUPOBATH
NpUHAMAEMble DEUIeHUs W AeHcTBUSA, (QOPMYIHPOBATH W OLEHWBATH PUCKU U

TTOCIeICTBUS, (OPMUPOBATH OIBIT.
METAINIPEAMETHBIE PE3YJIbTATbI

Io3HaBaTeNbHbIe YHHBePCcAJIbHbIe yUeOHbIe el cTBHS

ba3oBble Jorudyeckue AeicTBHA:

e BBIABIIATH U XapaKTEpU30BaTh CYLIECTBEHHBIC MPU3HAKK MaTeMaTHUECKHUX
0OBEKTOB, TOHSITHUH, OTHOIIEHHH MEXKIY MOHATUAMH, (HOPMYyIUpOBATH
ONpeleNeHys TIOHATUH, YCTAaHABIMBATH  CYNICCTBEHHBIH  MPH3HAK
KIacCU(pUKAINK, OCHOBaHWS U1 OOOOIEHUS W CPaBHEHHs, KPHUTEPHU
TIPOBOAMIMOTO aHAIN3a,;

o BOCIPHHHMATh, (OPMYIUPOBaTh W  IPEOOPA3OBBIBATE  CYKACHHUL:
yTBEPINTENbHBIE W OTpULATENbHBIC, EIUHWYHBIE, YacTHblE H oOmme,
YCJIOBHBIE;



BBIABIIATH ~ MaTeMaTHUeCKHe  3aKOHOMEpPHOCTH,  B3aUMOCBSI3M |
npoTHBOpeurs B (pakTax, IAHHBIX, HAONIONEHWSX ¥ YTBEPXKACHHAX,
mpennaraTh ~ KPUTEPWWM UL  BBIABIEHWS  3aKOHOMEPHOCTEH M
IIPOTUBOPEYH;

nenaTh BBIBOABI C MCIIONL30BAHHEM 3aKOHOB JIOTMKM, NEAYKTHMBHBIX U
MHIYKTHBHBIX YMO3aKJIFOUCHNH, YMO3aKIIFOUEHUH TI0 aHaTIOTHH;
pa3bupaTh JOKA3aTENHCTBA MATEMATUYECKMX YTBEPKICHUH (IIpsIMbIe U OT
TIPOTUBHOTO), MPOBOIUTH CaMOCTOATENBHO HECIOXKHbBIE TOKa3aTelbCTBA
MaTeMaTUIeCKUX (AKTOB, BBICTPaWBaTh apryMEHTAlUI0, PUBOAUTH
TIpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATE COOCTBEHHBIE PACCYKIACHHUS;
BBIOMpATh crocol pemieHus ydeOHOH 3amayu (CpaBHUBATH HECKOIBKO
BAPUAHTOB pEIlEeHNs, BHIOMpaTh HauboIEe MOAXONAIMA ¢ yIETOM
CaMOCTOSTENLHO BBIIEIIEHHBIX KPUTEPHUEB).

bazoBble uccjieoBaTeIbcKue JeHCTBUA:

MCIIONB30BATh BOIPOCHI KaK WCCIIEHNO0BATENbCKAN MHCTPYMEHT TO3HAHUS,
GopMyIMpoBaTh BOMPOCHL, (UKCHPYIOIIME IIPOTHBOPEYHE, TMpPOOIeMy,
CaMOCTOSITEIbHO yCTaHABJIMBATH HCKOMOE M JlaHHOe, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATh CBOKO TIO3UIINIO, MHEHHUE,

IPOBOMUTEL 10 CAMOCTOSITENBHO COCTABIEHHOMY IIaHy HECIOKHBIH
OKCIIEPUMEHT, HeOONBIIOE  HCCACAOBAHME IO  YCTAHOBIECHUIO
0cobGeHHOCTe MaTeMaTHYecKoro OO0BeKTa, 3aBUCHMOCTEH OO0BEKTOB
MEXITy COOOM;

CaMOCTOATENLHO (POPMYITHPOBATH 0OOOIIEHHS ¥ BBIBOIbI 110 pe3yNbTaTam
NPOBENEHHOI0 HAONMIOACHNS, UCCIENOBAHMs, OIEHUBATH JTOCTOBEPHOCTH
TIOJy4EHHbIX PE3YIIBTATOB, BEIBOJIOB M 0000IIEHIH,;

IPOTHO3WPOBATh BO3MOKHOE Pa3BUTHE IIPOLECCA, a TaKKe BBIIBUIaTh
TPEANOI0KEHHUS O €T0 Pa3BUTHH B HOBBIX yCIOBHUSIX.

PaGoTta c nndopmanmeii:

BLIIBIISATH HEIOCTATOYHOCTL M M30BITOYHOCTH HUH(OpMALUH, NaHHBIX,
HEeOOXOIUMBIX TSI PEIIeHNs 3a1auH,

BBIOMpATh, aHATM3UPOBaTh, CHUCTEMAaTH3MPOBATh W HMHTEPIPETUPOBATH
UH(OPMAIUIO PA3IUIHBIX BUAOB U (POPM MPEACTABICHUS,;

BBIOMpATE (OpPMY TPEACTABICHUS WHQOPMAlMM W HINTIOCTPUPOBATH
pelraeMble 3aJadd CXeMaMH, IHarpaMMaMH, WHOW TIpaukod u HX
KOMOWHAIIUSIMU,

OIIEHWBATh HaNEKHOCTL WHGOPMALUU 10 KPUTEPUAM, MPEIIIOKECHHBIM
yuuTesIeM I cHhOPMYIUPOBAHHBIM CaMOCTOSTEIBHO.

KoMMyHHKATHBHbIE YHUBEpcalbHbIe y4eOHble TeficTBHS:



BOCIIPUHUMATE ¥ (QOPMYIMPOBATh CYXIEHWST B COOTBETCTBUM C
YCIIOBUSIMH M TIENIIMU OOIIEHNUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOO
TOUKY 3PEHUS B YCTHBIX W TMUCBMEHHBIX TEKCTaX, MaBaTh MOSCHEHUA IO
XOJLy peIIeHns 3a1auk, KOMMEHTHPOBATE TOTYYCHHBIH PE3yIbTar,

B X0Jle 00CYKIEHMS 3a1aBaTh BOIIPOCH! IO CYIIECTBY 00CYKIAEMOH TEMBI,
IpoOGIeMEl, periaeMoi 3aauH, BEICKa3hIBaTh WIIEH, HALICTICHHBIC Ha TOUCK
PElLIEHMs, COMOCTABIATE CBOM CYKICHHMS C CYXKICHUSIMH JPYIHX
VYaCTHHKOB [IHanora, oOHapyKUBaTh PasIHYIMe M CXONCTBO TO3UIHUH, B
KOPPEKTHOH Gopme GopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHUS;
NPENCTABIATh  PE3yNbTaTbl  PEIIEHMsA  3a1add,  OKCICPUMEHTa,
WCCIIEIOBAHMSA,  IIPOEKTa,  CAMOCTOATENBHO  BEIOMpaTh  (opmar
BBICTYIUIEHHS C YUETOM 3a]1a4 IPE3EHTAMU i OCOOEHHOCTEH ayANTOPHH;
MOHMMAaTh W  WCIONB30BaTh  IPEUMYyIIecTBA  KOMaHIHOM |
VHIMBUAYanbHONW paboThl TIPH PEHIEHMH Y4eOHBIX MaTeMaTHYCCKUX
3ajay;

IPUHKUMATh 11€]Tb COBMECTHON JeATENLHOCTH, IIAHUPOBATH OPTaHU3AIINIO
COBMECTHOW paboThl, pacrpelnensiTb BHUIB paboT, IOroBapUBaThCA,
00Cy)IaTh MPOIIECC U Pe3ybTaT PaboTel, 0000IIATE MHEHUS HECKOIBKUX
TIONIEH;

y4acTBOBAaTh B TPYMIOBBIX (opMax paboTel (0OCyxkaeHHS, OOMEH
MHEHUSMH, MO3IOBBIE INTYpPMBI W IPYIHE), BLIIOIHATH CBOIO YaCTh
paboTHI ¥ KOOPAHHUPOBATE CBOM JAEHCTBHSA C IPYTUMH WICHAMH KOMaH[IbI,
OIIEHWBATh KauyecTBO CBOETO BKjala B OOLIMI NIPOLYKT IO KPUTEPHSM,
c(hOpMyTHPOBAHHEIM YIaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBePCAJILHbIE YdeOHbIe TeficTBUA
CamoopraHusanus:

CaMOCTOSITELHO COCTABIIATE TIJIaH, allOPUTM PEIICHUs 3aJadu (MU €Tro
4acTh), BHIOMPATh CIIOCOO pelleHus ¢ y4ETOM HMCIOIINXCS PecypcoB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUAHTEL PELIEHUH ¢ yIETOM HOBOH MH(OPMAIIUH.

C AMOKOHTPOJIb, 3MOHI/IOHa.]'IbHI>Iﬁ HHTEJJIECKT:

BIQIEeTh CIIOCO0AMH  CAaMOIPOBEPKH, CaMOKOHTpPOJISA IIpomecca |
pe3ynbTara pelleHus MaTeEMaTUIeCKOH 3a1aq9u;

IpeaBUAETh TPYOHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH TIPHU PpEIICHUN
3a7a4d, BHOCHTH KOPPEKTHBBI B IEATEILHOCTH Ha OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OITHOOK, BHISBICHHBIX TPYIHOCTEN,
OlIEHUBATh COOTBETCTBUE PE3YNbTaTa JEATEIBHOCTH NOCTABICHHOW IENH
U YCIOBHAM, OOBSICHATH PUIHHBI JOCTHKEHHUS UITH HETOCTHKCHUA 1ETH,
HaXOIUTh OIIHNOKY, NaBaTh OIIEHKY TPUOOPETEHHOMY OIIBITY.



IMPEIMETHBIE PE3VJIBTATHI

K xoHiy oOyuenus B 7 Kjacce OOyJarOIIUMCA IONYYUT CIIETYIOIINE
IIpeIMETHEIE PE3YIBTATHI:

Umncjia U BIYHCIEHUS

BBINONMHATb, COYETas YCTHbIE M IMCbMEHHbIE NPUEMBI, apU(PMETHYCCKHUEC
JEACTBUS C PalMOHATbHBIMU YACIAMHU.

HaxoouTh 3HAUEHHS YHCIOBBIX BBIPAKEHUM, MPUMEHATb pPazHOOOpasHbIE
CIIOCOOBI U TIPUEMBI BEIYUCIICHHS 3HAUCHHN IPOOHBIX BBIPAKCHUH, COMEPKAIIUX
OOBIKHOBEHHEIE U TECATUIHBIE IPOOH.

[TepexomuTh OT OAHOW (OPMBI 3aMHCH YHCEN K APyrok (mpeoOpasoBhIBATH
JeCATHYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECITHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO AECATUIHYIO APOOH).

CpaBHUMBATE U YIIOPSAI0YUBATE PAIMOHABHBIC TUCTA.

OXpyTAATH YUCIIA.

BBINONHATE IPUKUIKY W OTIEHKY Pe3yJIbTaTa BEIYMCIEHUH, OLCHKY 3HAYCHUN
YUCIIOBBIX BBIPAKEHUH. BBITOMHATE NEHCTBHSA CO CTENEHSIMU C HATypalbHBIMH
MTOKa3aTeIIMH.

[IpuMeHATh  TPU3HAKW  JEITUMOCTH,  Pa3lOKEHHE HA  MHOXHUTCIH
HATyPaJTbHBIX YUCEIL.

PemaTe NpakTHKO-OPUEHTUPOBAHHbBIE 33Ja4M, CBI3aHHEIC C OTHOIICHHEM
BEIMYMH, [POMOPIMOHATBHOCTbIO BEIMYUH, MPOLECHTAMM, HHTEPIPETHPOBATH
pE3yIIbTaThl pEIieHNs 3a1ad ¢ YIETOM OrpaHHMYEeHWH, CBI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

Anre6panyeckue BbIPAKeHUA

HVcnonp30Barh anrebpandeckyro TEPMHHOJIOTHIO ¥ CHMBOJIHKY, TIPUMEHSTH
c€ B Mpollecce OCBOCHUA yIeOHOr0 MaTepHaa.

Haxonuth 3HaueHWs OYKBEHHBIX BBIPAKEHWHM IIPH 3aJaHHBIX 3HAYCHUIX
TIepeMEHHBIX.

BeImonHATE  Ipeobpa3oBaHMs — LENOTO  BBIPAXKEHHUS B~ MHOTOUYICH
TIPUBE/ICHUEM MOTOOHBIX CIIAraeMBbIX, PACKPBITHEM CKOOOK.

BBIMONHATE yMHOXKEHWE OJHOUIEHa Ha MHOTOYIEH U MHOTOYICHa Ha
MHOTOYJIEH, IPUMEHATH HOPMYIIBI KBaapaTa CyMMbI U KBaapaTa pasHOCTH.

OCyILECTBIATh pa3loKeHWe MHOTOYIEHOB Ha MHOXMTEIW C TIOMOMIBIO
BLIHECEHHS 334 CKOOKM OOINEro MHOXUTENSA, TPYNINHUPOBKU —CIaracMbiX,
npuMeHeHus HOPMYIl COKPAIEHHOTO YMHOKECHNUA.

ITpuMeHsATh Mpeobpa3oBaHus MHOTOYIEHOB IS PEIICHHS Pa3IMIHBIX 3a1aq
M3 MaTeMaTUKH, CMEKHBIX TIPEAMETOB, U3 PEAIbLHON TIPAKTHKH.

Wcnonb30BaTh CBOWCTBA CTENEHEH ¢ HaTypalbHBIMH IIOKa3aTeNlsIMU i
peoOpa3OBaHusl BIPaKEHUM.



YpaBHeHHUd U HepaBeHCTBA

PemaTh IWHEWHBIE ypaBHEHWsS C ONHOM IEPEMEHHOW, MPUMEHAA NpaBHIa
TTepexoyia OT MCXOLHOTO YPaBHEHHS K PaBHOCUITLHOMY eMy. [TpoBepsTh, SBIAETCA
JIX YUCJI0 KOPHEM YpaBHEHHS.

[IpuMeHATH TpadryecKie METOIBI IPH PEICHUHA JINHEHHBIX YPaBHEHHH 1 UX
CUCTEM.

[Tox6upaTh IPEMEpHl TAp YHUCEN, SABIAIOMUXCS PEIICHUEM JHHEHHOIO
ypaBHEHUS C ABYMS [EPEMEHHBIMH.

CTpouTh B KOOPIWHATHOM IIOCKOCTH TpadyK IMHEHHOTO YpPaBHEHMA C
IBYyMsS TEPEMEHHBIMHM, TOJNB3YACh TPapUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemars cucTEMBI ABYX JTWHEWHBIX YPAaBHEHMH C IBYMs IIEPEMEHHBIMH, B TOM
quclie TpapuIecK.

CocTaBNATh W pellaTh IJIWHEHWHOEe YPaBHEHWE WM CHCTEMY JMHEHHBIX
ypaBHEHHI TI0 YCIOBHIO 3a/lauy, WHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/Iauil TIOJIy9eHHBIN pe3yIbTar.

DyHKIUH

N306pakars Ha KOOPAWHATHOM IPAMON TOYKH, COOTBETCTBYIOIIUE 338 1aHHBIM
KOOPIUHATAM, JIy4YH, OTPE3KU, HHTEPBAIIbI, 3aIIMCHIBATD TUCIIOBbIE TPOMEKYTKH Ha
anreOpandecKkoM A3bIKE.

OrMedars B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATAM,
CTpoUTH Tpaduky THHEHHBX QyHKIHA. CTpouTh TpaduK QYHKIMHA Y = |X|.

OmnuceiBaTh € ITIOMOIIBIO (YHKIIMHA WM3BECTHBIC 3aBHCHUMOCTH MEXAY
BEJIMUMHAMHU: CKOpPOCTb, BpEMs, PpacCTOAHHE, IleHa, KOJIWYECTBO, CTOMMOCTE,
TIPOM3BOUTENHLHOCTD, BpeMsl, 00BbEM pabOThL.

Haxomuts 3HaueHne QyHKITMH 110 3HAYEHUIO €€ apryMeHTa.

[ToHuMaTh TpadUUecKUil cTIOcO0 MPENCTABICHUS W aHain3a WHQOpMaluy,
W3BIICKATh U HHTEPIIPETHPOBATH HHPOPMAIMIO U3 TPadUKOB pealbHbIX IPOIECCOB
1 3aBUCHUMOCTEHN.

K xonmy oOydexuss B 8 kiacce OOydYarOIIMHCS IIOTYHIHT CICAYIOMIHE
MIpEeIMETHBIE PE3YILTATHL:

Yucaa u BHIYUCTCHUSA

Mcmons30BaTh HadalbHBIE PEICTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX
YHCeN AN CPABHEHMS, OKPYTITIEHNS ¥ BEYUCIEHNH, W300paXaTs ACHCTBUTEIBHEIC
Yycila TOYKaMy Ha KOOPIUHATHOM NIPSIMOH.

IIpuMEHATh TIOHATHE apUPMETHYECKOTO KBaAPAaTHOIO KOPHA, HAXOIUTH
KBaJpaTHbIE KOPHH, HCIIONb3Ys IPH HEOOXOAUMOCTH KalbKyJATOP, BBITOJIHATH
npeo6pa3oBaHusi BBIPAXKEHHH, CONEPKAIINX KBa[IpPAaTHBIE KOPHH, WCIIONB3YS
CBOMCTBA KOPHEN.



Hcronp30BaTh 3allMCH OONBIINX W MaJIbIX YUCEN C ITOMOIIBIO JECITHUHBIX
napobeii  cTenened uucina 10.

Anrefpandeckye BhIpaKeHHS

[IpuMeHATs TIOHATHE CTENEHH C IICIBIM  II0KA3aTeIeM, BBIIIOIHATDH
npeoOpazoBaHus BbIpaXKEHUH, COEPKAIMX CTEICHHU C 1ICNIbIM TTOKa3aTelieM.

BEITIONIHATE TOXKIECTBEHHbBIC TIPeoOpa3oBaHNs pPallOHANbHBEIX BBIPAKEHUH
Ha OCHOBE ITPABHII AEHCTBUI Hal MHOTOWICHAMU H aJIre0panueCcKUMU IPOOSIMH.

PackiaapiBaTh KBaIPATHBIN TPEXUIIEH HA MHOKUTEIH.

[TpuMeHSTH TPeoOpa3oBaHsI BRIPAKEHUM 718 PEIIEHUS Pa3IMYHbIX 3a1a9 U3
MaTEMATHKH, CMEeXHBIX TIPEIMETOB, U3 PEAILHON ITPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemiaTe NHWHEWHBIE, KBaJIpaTHbIE YpaBHEHHWS W palMOHAIbHBIE YpaBHEHMS,
CBOJSIINECS K HUM, CHCTEMBI ABYX YPaBHEHUH C IBYMs ITEPEMEHHLIMHU.

ITpoBOAUTH MPOCTENIINE WCCIENOBaHNs YPAaBHEHUH U CUCTEM ypaBHEHWH, B
TOM YHCIIEe ¢ IPUMEHEHUEeM TpadUiecKuX IPeICTaBIeHNH (YCTaHaBINBaTh, UMEET
¥ ypaBHEHWE WM CUCTEMa YPaBHEHWH DPELICHUS, €CIM HMEET, TO CKOIBbKO, H
npouee).

[TepexoauTh OT CIOBECHOH (GOPMYIMPOBKH 3amadd K €€ anreOpanmdeckont
MOJENNA C TIOMOIIBIO COCTaBJICHUs YpaBHEHUS WM CHUCTEMBI YypaBHEHUH,
MHTEPIIPETHPOBATH B COOTBETCTBUY C KOHTEKCTOM 3aJa4M IOTYIEHHBIA PE3yIbTaT.

[TpuMeHATH CBOWMCTBA UHCIOBBIX HEPABEHCTB [JIg CPaBHEHHMSA, OLCHKH,
pemiats TUHEWHBIE HEpaBEHCTBA C OJHOM MEPEMEHHOW W WX CHCTEMEI, IaBaTh
rpadUUIecKyr0 FUTFOCTPALI0 MHOXKECTBA DEIICHWH HEPABEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKIUn

[ToHMMAaTh W WCIIONL30BaTh (DYHKIIMOHAIBHBIE NMOHSATHS U S3BIK (TEPMUHB,
CUMBOJIMYECKHE O0003HAUEHHs), OTNpPEeHeNdTh 3HadyeHHe QYHKIHUKA 110 3HAYCHUIO
apryMeHTa, OIPEeIeNATh CBONCTBA PYHKIMH 1O €€ TpaduKy.

CTpouthb rpaduKu 3IeMEHTAPHBIX (QYHKIUN BUIA:

y=kix,y=x2,y=x3y =[x,y = VX, OIMCHIBATH CBOMCTBA WHCIOBOI
GyHKIHY 110 €€ rpaduKy.

K xonmy ofydeHuss B 9 Kjacce OOydaromMiHCA MOTYYHT CIETYFOIIHE
MpPEAMETHBIE PE3YJIbTATHIL:

Ywucsia v BBIYHCICHUS

CpaBHUBATH ¥ YIIOPSAOYNBATh PALMOHAIBHBIC U UPPAIIMOHATILHbBIC YHCIIA.

BhImonHATs  apu(METHUECKUEe [EHCTBHA C pPalHOHATbHBIMH YHCIIAMH,
cogeras YCTHBIE W TIMCBMEHHBIE TIPHUEMBI, BBIONHATE BBIYHCICHUS C
UppanroHaIbHBIMU YUCIaMHU.



HaxonuTh 3HAYEHWS CTEleHed ¢ IeIbIMH TI0Ka3aTelsIsMM MW KOPHEH,
BBIUMCIIATE 3HAYEHUS YHUCIOBBIX BRIPAKEHUH.

OKpyTNaTh JeHCTBUTEThHBIE UHCHA, BHITONHATE TPUKUIKY pe3ynbTaTa
BBIYMCIICHWH, OLIEHKY YHCIIOBBIX BHIPAKECHUL.

YpaBHeHHS U HEPpaBEHCTBA

Pemars nuHeHHBIE W KBaApaTHbIE ypPaBHEHHS, YPaBHEHWS, CBOISIIMECS K
HUM, TIpoCcTeHIe IpoOHO-pallHOHAIbHEIC YPaBHEHUS.

Pemrath crucTeMBl OBYX JHHEHHBIX ypaBHEHUH C JIBYMs IMEPEMEHHBIMHU U
CHCTEMBI IBYX YPaBHEHMUI, B KOTOPBIX OJHO YPABHEHUE HE ABJIACTCS JTUHEHHBIM.

PemaTh TEKCTOBBIE 3alaud aireOpaueckKuM CIOCOOOM C  MOMOILBLIO
COCTaBJIEHUS YPABHECHUS M CHCTEMBI IBYX YPaBHEHUMI C IBYMS MIEPCMEHHBIMU.

[TpoBOANTH MPOCTENIINE WCCIIEAOBaHNs YPABHEHUM U CHCTEM ypaBHEHUH, B
TOM YHCIE ¢ IPUMEHEHHEM Tpa(UuecKuX TPeICTaBIeHNH (YCTaHaBINBATh, UMEET
JW ypaBHEHWE WM CHUCTeMa YpaBHEHWH pEUICHMs, €CliM MUMEET, TO CKOJIBKO, U
mpouee).

PemaTe nMHEHHBIE HEPaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, HM300pakaThb
pellleHre HepaBEeHCTB Ha YHMCIOBOW IPSAMOM, 3alUCHIBATL PEIIEHUE C TIOMOIIBEO
CUMBOJIOB.

Pemate  cucTeMBbl  JIMHEHHBIX  HEPABEHCTB, CUCTEMBbl  HEPABEHCTB,
BKIIOUAIOIIME KBaApaTHOE HEPABEHCTBO, MH300paXkaTb pEIICHUE CHUCTEMEI
HEpPABCHCTB Ha YHCIIOBOM NIPSIMO, 3alIUCBIBATh PELICHHE C TTIOMOIIBIO CHMBOJIOB.

Hcmonas30BaTh HEPABEHCTBA MIPU PELIEHUN PA3IMYHBIX 3a1ad.

DyHKIIHH

PacniosHaBaTh (DYHKIIMM W3yYEHHBIX BHIOB. IIOKa3bIBaTh CXEMAaTHYECKH

DACIIONIOKEHHE Ha KOOPIUHATHOM IIOCKOCTH TpapuKoB (QyHKUMM BHAA: ¥ = kX, ¥

X

=/<x+b,y:k/x,y=ax2+bx+c,)/’:x3,y:\/x,)l’=

, B 3aBHCHMOCTH OT
3HA4YeHuN K03 UIIMEHTOB, OTIMCHIBATH CBOMCTBA (DYHKIIMNA.

CTpouTs ¥ U300pakaTh CXEMaTHUECKH IpadMKM KBaApaTHUHBIX (QYHKIIWH,
OTMCHIBATE CBOMCTBA KBaAPATHYHBIX GYHKIIHH 110 UX TpaduKaM.

Pacro3HaBaTh KBapaTHUHY0 QYHKLIHIO M0 GopMylle, IPUBOIUTE TPUMEPHI
KBaJIPAaTUYHBIX (QYHKINH U3 pealbHOU )XU3HH, QU3HKH, TEOMETPUH.

YncioBbie MOCJIEI0BATEIBHOCTH H MIPOTPECCHH

Pacrio3HaBaTh apu(pMETHUECKYI0O W TEOMETPUYECKYIO IIPOIPECCHH  IIPU
pasHbIX cr10co0ax 3alaHusl.

BBITIONHSATS BLIUKACIHEHUA C HCIOIB30BaHMEM (OPMyN n-TO 4YieHa
apru(GMETHIECKON W TEOMETPUIECKON IIPOTPECCHH, CYMMBI TIEPBBIX N YICHOB.

N300pakaTh WIEHBI TOCTEIOBaTENbHOCTH TOYKAMU Ha KOOPIWHATHOM
TIITOCKOCTH.



PemaTh 3amgaun, CBA3aHHBIC C YMUCIOBBIMU TOCIEIOBATENBHOCTIMM, B TOM
quclie 3aaud U3 PealbHOMN XU3HM (C MCMOJIB30BAHUEM KaNbKYIATOPa, HH(POBBIX
TEXHOJIOTHUH).



TEMATUYECKOE IIJIAHUPOBAHHUE

7 KJIACC
Koau4uecTBo Uacos aeKTpOHHbIE
HaumenoBaunue
Ne (uudposbie)
pa3aeaoB H TeM Kountpoasusie | Ilpakrnyeckue
n/n Bcero oOpa3oBaTe/bHbIE
NpOrpamMmbl padoThi padoThl
pecypchbl
i Yucna 1 BEIYUCTICHUS. 75 | Bbubnuoreka [JOK
PanuoHanbHbIE yKcaa https://m.edsoo.ru/7f415b90
) AnreOpauuyeckue 27 1 bubnunorexa [JOK
BBIPAXKEHUS https://m.edsoo.1u/7f415b90
3 VYpaBHEeHUs U 20 1 bubnunoreka L{OK
HEpaBEHCTBA https://m.edsoo.1u/7f415b90
4 Koopaunate! u 4 ) Bubnuoreka [IOK
rpadpuku. Oynkuun https://m.edsoo.ru/7f415b90
5 [ToBTOpEHHE U 6 1 Bu6nuorexa IHIOK
000011IcHIE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME




8 KJIACC

KoanyecTBo yacon

DIeKTPOHHBIE
Ne Haumenosanue (undposbie)
B pa3iesioB U TeM Koutpoabusie | [Ipakruueckue HHep
n/n Bcero oOpa3oBaTe/ibHbIC
NpPOrpPaMMbl padoThbI padoThi
pecypebl
| Yuciia ¥ BEIYHCIEHHUSL. 15 Bubnuorexa [HOK
KBagpaTHbie KOpHH https://m.edsoo.ru/7{417af8
Yucna v BbIYMCIICHUA.
Bubauoreka LIOK
2 CreneHs ¢ UENbIM 7
https://m.edsoo.ru/7f417af8
oKasaresieM
Anrebpanueckue
Bubmuoreka IIOK
3 BbIPA)KEHUSL. 5 l
T https://m.edsoo.ru/7f417af8
KBanpaTHblil TPEXUIIEH
AnreGpauueckue
Bubnuoreka [{OK
4 BBIPAXKEHHUS. 15 i
https://m.edsoo.ru/7f417af8
Anrebpanuyeckas 1po0b
YpaBHeHus U
5 HepaBeHCTBA. 15 1 Buobnuorexa LHOK
KBanpatHeie https://m.edsoo.ru/7f417af8
ypaBHEHUs
YpaBHeHus U
Bubnuorexa [IOK
6 HepaBeHcTBa. CUCTEMBI 13 .
. https://m.edsoo.ru/7f417af8
ypaBHEHHUH
Ypasuenus u
Bbu6nuoreka ITOK
7 HEpaBEHCTBA. 12 1
https://m.edsoo.ru/7f417af8
Hepasencrsa
8 ®yHkuun. OCHOBHbBIE > bu6nuotexa LIOK




MOHATHSA https://m.edsoo.ru/7{417af8
9 ®OyHkuuy. Yucnosble 9 bubaunoreka LIOK
(QyHKLHH ‘ https://m.edsoo.ru/7{417af8
10 [loBTOpenue u 6 Bbubmorexa [IOK
000011IeH1Ee https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 100

YACOB I10 ITPOTPAMME




9 KJIACC

KoauuectBo 4acos JeKTPOHHBIE
Ne HaumenoBaHue pasje/ion U Kontposnbnste | Tpakriteckie (uudpossbie)
n/m | TeM NpPOrpaMMbl Bceero oOpa3oBaTe/IbHbIE
padoTsI padoThbl
pecypebl
. Yuciia 1 BBIYMCIICHUS. 9 bubnuorexa [HOK
JlelicTBUTENbHBIE YHCIIA https://m.edsoo.ru/7f419d08
YpaBHEHUS U HEPABCHCTBA.
" bubnuoreka [IOK
2 YpaBHEHH C OJIHOU 14 1
. https://m.edsoo.ru/71419d08
epeMEeHHOH
3 YpaBHEHUS 1 HEPABEHCTBA. 14 | bubnuoreka [{JOK
Cucrembl ypaBHEHHH https://m.edsoo.ru/7f419d08
4 VpaBHEHUS U HEPABEHCTBA. 16 ) bubnuoreka [{OK
Hepasencrsa https://m.edsoo.ru/7f419d08
5 Dy 16 ] bubnuoreka [IOK
https://m.edsoo.ru/7f419d08
6 YucrnoBbie 15 1 bubmuoreka [JOK
[OCJIeJOBATEIIbHOCTH https://m.edsoo.ru/7f419d08
; [TosTOpenue, 0000IIEHHE, 8 | bubmuorexa IIOK
cucTeMaTh3alus 3HaHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102 6 0

1O [MPOT'PAMME




IIOYPOYHOE ILJIAHUPOBAHUE
TKIACC 1LHi-7(

Ne
/1

Tema ypoka

KoauuecrBo yacorp

Kourpoibubie
Bceero P
padoThI

[MpakTu4eckue
padoTbI

Jara
U3y4eHHs

DIeKTPOHHbIE
ungposbie
obpa3zoBaTe/IbHbIE

pecypchl

[TonsTHE paLMOHATBEHOIO
yycna

Apudmernueckue JeHCTBUS C
palOHAILHBIMU YHCIaMU

Apudmernieckne 1eHCTBUS C
paLMOHAbHBIMU YU CIAMH

Apudmernyeckue AeHCTBUS C
pauMoHaIbHBIMU YUCIIAMU

ApudmeTHueckre A1eUCTBU C
palMOHaIbHbIMU YMCIIAMU

Apudmernyeckue IeHCTBUS C
palMoHaNIbHBIMU YMCIIAMU

CpaBHeHUe, ynopsAA04YuBaHKHE
paLMOHANBHbIX YMCE

CpaBHeHue, yops104uBaHue
paroHaNbHbIX YHCEI

CpaBHeHHE, YNOPsIIOUHBAHUE
PaLMOHANIBHbIX YUCE

10

CrereHb ¢ HATYypanbHbIM
nokasaTelsieM

bubmuoteka LJOK
https://m.edsoo.ru/7f4211de




11

CrereHb ¢ HaTypajlbHbIM
rokazaresnem

Bubmuoreka [IOK
https://m.edsoo.ru/7f421382

12

CrerneHb ¢ HATYPalbHBIM
nokasaTesieM

bubnunoreka IHOK
https://m.edsoo.ru/7f42154e

13

Crenens ¢ HaTypajlbHbIM
nokasarejiemM

buonuoteka [JOK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HATYPAIBLHBIM
nokKasaTelcM

15

PelreHue OCHOBHBIX 3a1a4 Ha
JIpOOH, IPOLIEHTHI 13
peanbHOM MPaKTUKH

16

Pelenre OCHOBHBIX 3aJ1a4 Ha
IpoOu, NPOLICHTBI U3
peajbHOU IMPAKTHKKI

17

Pemrenrie OCHOBHBIX 3a/1a4 Ha
JpoOH, MPOLIEHTHI M3
pcasibHOM NPAKTUKU

18

Peuienue OCHOBHBIX 3aja4 Ha
JpoOH, IPOLIEHTHI M3
peanbHON MPAKTHKH

19

:@Swzmﬁﬂ\_ JACIHUMOCTH,
pa3noxeHua Ha MHOXXUTCIIH
HaTypaiabHBIX YHCECII

20

_::u_\—w:m:mz JEeIIHUMOCTH,
Pa3I0XKeHUA Ha MHOXKXHUTCIH
HaTypajbHbIX HUCEII

21

PeanbHble 3aBUCUMOCTH.
[Mpsimast n oOpaTHas




IporopuroOHanIbHOCTH

PeanpHble 3aBHCUMOCTH.

22 psamas u obpaTHas it/
IPONOPLHOHAIBHOCTH
PeanbHble 3aBUCUMOCTH.
23 [Ipsimast u obpaTHas
MPOTNOPIHOHATBHOCTH
PeanbHbiCc 3aBUCUMOCTH.
24 [Ipsimas u obpaTHas
[POIMOPLHOHAILHOCTH
’s KonrtposbHas paboTa 1o Teme
"PanuoHanbHble yucna'
26 BykBeHHbIE BEIPAKEHHS ) § s
q\ https://m.edsoo.ru/7f41feec
27 Dopmynbl
28 dopmyel
29 [lepemenHbie. [lomycTumbie ,
) 3HAYCHMS [IEPEMEHHBIX :
[IpeobpaszoBaHue OYKBEHHBIX
30 BBIP2KEHUH, PACKPBITHE bubnuoreka [{OK
CKOOOK U MpUBEACHUE _W m\./ https://m.edsoo.ru/7f41fafa
MoM00HbBIX CllaraeMbIX &
[IpeoOpazoBaHue OyKBEHHBIX
a1 BbIPAXKEHUH, pACKPBITHE bubnuorexa [{OK
cK0OOK U IpUBEIECHUC https://m.edsoo.ru/7f41fd70
[OJO00OHBIX cllaraeMbIX
1 [IpeobpazoBanue OyKBEHHBIX 24

BBIPAYKEHUH, PACKPBITHE




CKOOOK W IPUBEICHUE
0/100HBIX CllaraeMbIX

[IpeoOpa3zoBaHue OYKBEHHBIX
BbIPAXEHUHI, pACKPHITUE

33
CKOOOK U PUBEICHUE
000HBIX CllaraeMbiX
34 CBoIiCTBa CTEMEHH C bubnuorexa LJOK
HaTypanbHbIM [10Ka3aTeieM https://m.edsoo.ru/7f421382
15 CpoiicTBa CTeIeHu ¢ buonuoteka [{OK
HaTypaJibHbIM [1OKa3aTelleM https://m.edsoo.ru/7f42154¢
36 CBoMCTBA CTEMEHH C bub6nuorexa [{IOK
HaTypabHBIM IOKa3aTeJIeEM https://m.edsoo.ru/7f4218be
bubnuoreka LHOK
L ¥ MHoOro4IeHbI mEe e}
https://m.edsoo.ru/7f42276e
bub a [IOK
38 MHorouneHbl RO
https://m.edsoo.ru/7f422930
39 CnoxxeHue, BblYMTaHuUE, Bubmuoreka [IOK
YMHOXEHUE MHOTI'OYIEHOB https://m.edsoo.ru/7{422af2
40 CrnoxxeHue, BbIUUTaHHE, bubauoreka LIOK
YMHO>KEHUE MHOTO4JIEHOB https://m.edsoo.ru/7f422cc8
4l CnoxeHue, BblUUTaHUE, Bu6nuoreka [IOK
YMHOXEHUE MHOIOUJIEHOB https://m.edsoo.ru/7f422fca
47 CnoxeHue, BEIYUTaHUE, bubnuoreka LHOK
YMHOKEHHE MHOI'O4JIEHOB https://m.edsoo.ru/7f423182
13 ®opMmyibl COKPALLEHHOTO bubnuoreka [OK
YMHOXKEHUS https://m.edsoo.ru/7f42432a
44 Dopmybl cOKpalEHHOIO bubnuorexa LIOK

YMHOXXEHHUS

https://m.edsoo.ru/7f42464a




®opmyJibl COKpaILEHHOIO

bubmuoreka [JOK

45
YMHOXEHUS https://m.edsoo.ru/7f424¢12
46 ®Dopmyabl COKpALLEHHOTO bubmuoreka [IOK
YMHOMXCHUS https://m.edsoo.ru/7f4241d2
47 ®opmyJibl COKpaILEHHOTO bubnuorexa HOK
YMHOXEHUS https://m.edso0.ru/7f4251d0
43 PasnoxeHrWe MHOTOYJIEHOB Ha bubnuorexa [JOK
MHOXUTENIH https://m.edsoo.ru/7f423312
49 PaznoxxeHre MHOTOWJIEHOB Ha bubnuoreka [[OK
MHOXUTENU https://m.edsoo.ru/7f4237fe
50 PasnoskeHue MHOTOUYJIEHOB Ha _ bubauorexa HOK
MHOXHTEIH https://m.edsoo.ru/7f4239de
51 PasnoxeHre MHOIOUJIEHOB Ha
MHOKHUTENH
KonTposneHas pabora no teme O
52 "Anrebpanueckue >
BblpaxxeHus"
YpaBHeHue, npasuia
53 npeoOpa3oBaHus ypaBHEHHS,
PaBHOCHIIBHOCTb YPaBHEHUI
JIuneiiHoe ypaBHEHHUE C
54 OJIHOM MepeMEHHOM, pEeLIEHHE
JUHEHHBIX YpaBHEHUU
JIuHeiiHOE ypaBHEHHE C
55 OJIHOM MEepeMEHHOM, PELLICHUE HaGmcrera. LOK
A N p ’ w https://m.edsoo.ru/7f420482
JMHEHHBIX YPABHEHUM
56 JluneiiHOe ypaBHEHHE C

OJIHOM MepeMeHHOH, PeIleHHE




JMHEHHbIX YpaBHEHUN

57 Pewenue 3aja4 ¢ NOMOLIBIO bubaunorexka HOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
53 PelueHue 3aga4 ¢ nOMOLLBIO bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemrenue 3aga4 ¢ MOMOILIBLIO bubaunoreka LIOK
ypaBHEHUH ; https://m.edsoo.ru/7f4209a0
60 PelueHue 3anau ¢ IOMOILbIO Bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
JluHelHOe ypaBHEHUE C
bubnuoreka LHOK
61 JBYMSI IEPEMEHHBIMH 1 €TO
https://m.edsoo.ru/7f427¢32
rpauk
JluneliHOE ypaBHEHUE C
62 JIBYMSL IIEPEMEHHBIMHU U €T0 Bbm et A
. e https://m.edsoo.ru/7f427e8a
rpaduxk
Cucrema AByX JUHEMHBIX
< bubmuoteka [IOK
63 YypPaBHEHUH € ABYMs
https://m.edsoo.ru/7f42836¢
nepeMeHHbIMU
Cucrema ABYX JIUHEHMHBIX
64 YpaBHEHUH C IBYyMs
HepeMEHHbIMU
Cucrema ABYX JUHEMHBIX g
65 YpaBHEHUH C ABYyMs
nepeMeHHbIMH
Cucrema ABYX JIMHEHMHBIX
66 YPaBHEHUH C ABYMs
repeMeHHbIMU
67 Pemienue cuctemM ypaBHEHUM bubmnoreka [{OK




https://m.edsoo.ru/7f4284de

2 Butimoreka [JOK
68 Peluenue cuctem ypaBHEHUM
https://m.edsoo.ru/7f42865a
- Bbubaunoreka LIOK
69 Permuenue cucreMm ypaBHEHHH
https://m.edsoo.ru/7t4287d6
70 Pewienue cucreM ypaBHEHUH
7 Pemenue cucteM ypaBHEHHH
7 KonTtposbHas paboTa no TemMe bu6nuoreka [JOK
"JluHeiinbie ypaBHEHUA" https://m.edsoo.ru/7f421044
7 Koopaunara Touku Ha bub6nuoreka [JOK
npsMOu https://m.edsoo.ru/7f41de76
bu6 OK
74 YucnoBble MPOMEXYTKH B
https://m.edsoo.ru/7f41dff2
75 YuciioBble MPOMEKYTKU
PaccrosiHue Mexay AByMsI
76 TOYKaMU KOOPJHHATHOU
npsAMou x.
PaccrosHue mexay IByMs
17 TOYKaMU KOOPJIUHATHOU
opsAMOH -
73 [Ipsamoyroapnas cucreMa bubmuoteka IIOK
KOOpAMHAT Ha IIOCKOCTU - https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucTeMa Bubnuorexa LIOK
KOOpPJMHAT Ha MIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [pumepbt rpaduKoB, bu6nuoreka [TOK
3aaHHbIX (POPMyJIaMU https://m.edsoo.ru/7f41e8a8
81 [pumepsl rpaUKOB, bu6muoteka [IOK




3a7laHHBIX opMyaMu

https://m.edsoo.ru/7f41ed80

[Tpumepst rpauKoB,

82
3aJIaHHBIX opMyJIaMH
23 YreHue rpadukoB peaabHbIX butmuorexa [TOK
B
3aBUCUMOCTEM https://m.edsoo.ru/7f41ea24
g4 Yrenue rpaduKkoB peanbHbIX *
3aBHCHMOCTEH [
Bubnuotexa LIOK
85 I1 i
S i https://m.edsoo.ru/7f41ef06
86 I'padux pyHkunn
butimoteka [IOK
87 Croiict i N
EoHE TRt (e 4 https://m.edsoo.ru/7(41{078
b bubnuoreka LIOK
88 Cgoii i /
el https://m.edsoo.ru/7f41flfe
Bubimorexka [IJOK
89 Jlunei : .
MR HES https://m.edsoo.ru/7f427282
Bubnuoreka LIOK
0 HE
) il https://m.edsoo.ru/7f427412
o1 [TocTpoenue rpaduka ; bubnuoteka LIOK
nuHeHHON QyHKIHMH & https://m.edsoo.ru/7f426d1e
9 [loctpoeHue rpaduxa
MMHENHOW QYyHKUUA
93 I'padux pynkuun y =[x oY, 0 &7
94 ['pacduk pyHKUIMH Y =[X 05
KoutpoabHas pabota no teme
" = 5 Foly ) bubaunoteka [IOK
95 Koopaunatsl u rpaduxu. & 1

®yukuun" / Beepoccuiickas

https://m.edsoo.ru/7f41£50a




npoBepouHas pabora

96

Hrorosas KOHTpOIbLHASL
pabota / Bcepoccuiickas
npoBepoyHas pabora

Bubnuoreka LIOK
https://m.edsoo.ru/7f429¢c6¢

97

[loBTOpEHHE OCHOBHBIX
IOHSATHI U METOJ0B Kypca 7
knacca, 00001IeHre 3SHAaHUH

98

[loBTOpEHUE OCHOBHBIX
HOHSTHIA U METOJIOB Kypca 7
Kiacca, 00001IeHne 3HAHUI

Bbub6mmoreka [{OK
https://m.edsoo.ru/7f429£32

99

[ToBTOpEeHHE OCHOBHBIX
MOHSTHI U METOOB Kypca 7
Kiacca, 0000LEeHnE 3HAHU I

bubnuorexa [JOK
https://m.edsoo.ru/7f42a0e0

100

[loBTOpEHUE OCHOBHBIX
HOHATHI 1 MCTOLOB Kypca 7
knacca, 00001eHHe 3HAHUN

101

[loBTOpPEHME OCHOBHBIX
[OHSITHUMH H METOJIOB Kypca 7
KJlacca, 00001eHe 3HaHU I

Bubmuoreka [JOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHHE OCHOBHBIX
HOHSATUI ¥ METOJO0B Kypca 7
Kiacca, 000011eH1e 3SHaHUI

bubmuorexa [JOK
https://m.edsoo.ru/7t42a900

OBIIEE KOJIMYECTBO YACOB
1O IMTPOTPAMME

102




8 KJIACC

Ne

/1

Tema ypoxka

KoauuecTBo 4acos

Beero

Konrtpoabusbie
pPadoThI

IpakTH4yecKkue
padoThl

Hara
H3y4eHH s

JJIeKTPOHHBbIE
uugposbie
obpasoBaTe/ibHbIe

pecypcsl

KBagparHbiii kKopeHb U3
ypcna

bubnuorexa HOK
https://m.edsoo.ru/7{42d452

[lousarue 00
UppaMOHANIEHOM YHCIIe

bubmuorexa LIOK
https://m.edsoo.ru/7f42caaa

JlecaTudaHbIe
MPUOIKEHHUS
UPPALHOHANILHBIX UKCEN

JecsiTuaHbie
MPUONHKEHHS
UppaHOHATIbHBIX HHUCE

JleiicTBUTENbHbBIC YUCIIa

CpaBHeHue
JICHCTBUTENBHBIX YHUCET

CpaBHeHue
JICHCTBUTENbHbBIX YUCEI

Apudmernueckui
KBaJpaTHbIM KOPEHb

YpaBHeHHE BUJA X* = a

[
)

10

CpoiicTBa
apu(pMeTHUECKUX
KBaJIpaTHBIX KOpHE#

y

p-

bubnuoreka IHOK
https://m.edsoo.ru/7f42d862




11

CpoiuicrBa
apu(pMeTHUECKUX
KBaJPaTHBIX KOPHEH

bubnunorexa [JOK
https://m.edsoo.ru/7f42d862

[lpeobpazoBanue
YHCIIOBBIX BBIPAKEHHUM,

bubnuoreka [IOK

2 cojiepKalux KBaJgpaTHbIE https://m.edsoo.ru/7f42dd26
KOpHHU
[IpeobpazoBanue

13 YKCJIOBBIX BbIPaKEHUH, bubmuoreka [IOK
cojJiepaKaliuX KBaJpaTHbIe https://m.edsoo.ru/7f42ded4
KOPHH
[IpeobpazoBanue

14 YHCJIOBBIX BbIPaXKCHUN, bu6nuorexa [{OK
cojiepaKaluX KBaJpaTHbIe https://m.edsoo.ru/7f42e0be
KOpHHU
[TpeoOpazoBanue

15 YMCJIOBbIX BbIPAXKEHU, Bubnuorexa IIOK
cojiepxaliux KBaJpaTHble https://m.edsoo.ru/7f42e262
KOpHHU

16 CremneHs ¢ UEIBIM bubnunorexa IJOK
nokasarejueM https://m.edsoo.ru/7f4354a4
CranpapTHasl 3alKCh
ypcna. Pazmepsl 00beKTOB
OKpy’kKarouiero mupa (ot

17 u:MZomem@:Ex ;m%a&: J10 Drmnaee JIT

KOCMHYECKHX 00BEKTOB),
JUIMTEJIbHOCTh ITPOLIECCOB
B OKPY’KaIOLLEM MUPE

https://m.edsoo.ru/7f436098




CBoiicTBa CTElEHH C

Bubmuorexa LJOK

= LIeJIBIM TT0Ka3aTelieM https://m.cdsoo.ru/7f435648
19 CBolicTBa CTEIIEHU C Bubanoreka 1LHOK
LIEJIbIM [10Ka3aTelIeM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTEIIEHH C bubauoreka [JOK
LIeJIBIM TTOKa3aTesieM https://m.cdsoo.ru/7f435648
o1 CBoiicTBa CTEIEHH C bubnuoreka LHOK
LC/bIM [TOKa3aTeaeM https://m.edsoo.ru/7f43599a
) CBolicTBa CTEMEHHU C bubnuoteka 1IOK
LeJIbIM IoKa3aTeneM https://m.edsoo.ru/7f435ed6
23 KpanpaTHbiil TpEXUJIEH
24 KBanpaTHbiil TpEXUiIEH
25 Pasnoxxenue kBagpaTHOro bubnuoteka LIOK
TpéXUieHa Ha MHOKUTENU https://m.edsoo.ru/7f42{d38
26 Paznoxxenue kBagpaTHOro bubnuoreka LHOK
TpEXUJIEHAa HA MHOKUTENN https://m.edsoo.ru/7f421d38
KoutposnbHas pabora no
7 temam "KBajpaTHbie bubnuoreka LIOK
kopHU. CTeneHu. https://m.edsoo.ru/7f42ec80
KeanpatHerit Tpexuiex”
bubnuoreka LIOK
= AreipAMHEERIR IpaoD ::cm“\\B.oamowﬁ:\qﬁwow 82
JlonycTuMble 3HaYEHUS
’9 nepeMeHHbIX, BXOAAIIHNX B
anreOpavyecKue
BBIPAKEHUS
30 JlonmycTuMble 3Ha4Y€HUA




NEPEMECHHLIX, BXOAAIIHUX B
m.:-;o@@m:\_:moﬂ:m

BBIPAXKCHMUSI
31 OcHOBHOE CBOICTBO bubaunorexa IJOK
anrebpanveckoit 1podu https://m.edsoo.ru/7f4308¢6
bu6nuoreka [JOK
32 CoxpaiueHue apobeit
patt ApObe https://m.edsoo.ru/7f430a8a
bubaunoreka LIOK
33 C oeid
SERETREEE et https://m.edsoo.ru/7f430f44
bubmuoreka [TOK
34 CokpalueHue apooeit
i https://m.edsoo.ru/7f430f44
CrnoxeHue, BBIMHTAHUE,
butnuoreka [IOK
35 YMHOXEHUE U ACICHUE
- https://m.edsoo.ru/7f43128¢
anredpanyeckux apooden
CnoxeHnue, BbIYUTAHUE,
bub6nuoreka IIOK
36 YMHOXXEHHUE U JICIIEHHE
o https://m.edsoo.ru/7f4315¢c0
anrebpanyeckux apobei
CnoxeHue, BBIYUTAHUE,
bub6aunorexa 1HOK
37 YMHOXKEHHE U JIeJIEHUe
. https://m.edsoo.ru/714318¢2
anredpandeckux Apoodei
CnoxeHue, BbIYUTAHUC,
bubmunoreka LIOK
38 YMHOKEHHE U JIeJICHUE
o https://m.edsoo.ru/7f431a20
anrebpanyeckux Japooeit
[IpeobpazoBanme
39 BbIP@KCHUI, COICPIKALLUX BB RO
bt A https://m.edsoo.ru/7f43259c
asnredbpaundeckue Apoou
40 [Ipeo6pazoBanue bubnunoreka LIOK

wEUmvN@:Sm, coacpKalux

https://m.edsoo.ru/7t432736




anredpanyeckue Jpoou

[IpeobpaszoBanue
41 BBIPAXKEHHUH, COAEPKALLMUX B moseta LIOK
3 ’ L https://m.edsoo.ru/7f432736
anredpavyeckue Jpoou
Kounrponrnas pabota 1o
" bubnuoreka [{JOK
42 teme "Anredpanueckas
" https://m.edsoo.ru/7f431d36
Apobb
bubnuorexa LIOK
43 K a
BEJIPATHOE JPaBHEHHS https://m.edsoo.ru/7f42ecla
44 Henonxoe kBagpaTtHoe bubaunoreka LIOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE bub6muoreka [HOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
46 ®opmyna kopHEl N bu6muotexa [JOK
KBaJIpaTHOT'O YpaBHEHHUS https://m.edsoo.ru/7f421158
47 dopmyna KopHel bubnuoreka [HOK
KBaJpaTHOr'0 YpaBHECHUS https://m.edsoo.ru/7f42{36
48 dopmyna KOpHER bubmuoreka [{OK
KBaJpaTHOIO YpaBHEHUS https://m.edsoo.ru/7f4215a4
bubnnoreka [IOK
49 I B
i S https://m.edsoo.ru/7f42fef0
bubnunorexa IIOK
50 Te a Buere
i . https://m.edsoo.ru/7f430076
PeliieHue ypaBHEHHH, .
51 pE R bubnnoreka [IOK
e https://m.edsoo.ru/7f43¢c542
KBaJIpaTHBIM
59 Pewienue ypaBHeHuUH, I bubnuorexa LIOK

CBOAAIIMXCA K

https://m.edsoo.ru/7f43¢3d0




Bubnunorexa LIOK
https://m.edsoo.ru/ 714328c6

bubnuorexa [JOK
htt s://m.edsoo.ru/7f432b6e

Hpocreiitue n1poGro-
PaluMOHAJIbHBIE YpaBHEHHS

Hpocreiiue npo6uo-
PalMOHANIbHbIE YpaBHEHUS

TOE@EE@ TEKCTOBLIX 3ajau
C IIOMOILIBIO KBaJIpaTHBIX

Bubnuorexa 1IOK
https://m.edsoo.ru/7f42{75¢

YPaBHEHHMI

._UOEWEEO TEKCTOBBIX 3a7au
C [IOMOILBIO KBagpaTHbIX

bubnmnorexa IJOK
https://m.edsoo.ru/7f42 86

YPaBHEHH

Koutponsuas pa6ora o

Bubnuorexa [IOK

eme "KBaaps :
TS AN ht s://m.edsoo.ru/7f4301£2

yP
Jluneiinoe ypaBuenne ¢
ABYMsl IEPEMEHHBIMM, €ro

aBHeHuq"

rpaduk, npumepst
pelieHus ypaBHenuii B

IeJIbIX Yyucnax

Jluneitnoe ypaBuenne ¢
ABYMs ICPEMCHHBIMU, Cro
rpauk, npumeps

PeLIeHMs ypaBHEHUI] B

UENBIX YHCcIax
Jluneiinoe ypasuenue ¢
ABYM:S IEPEMEHHBIMHU, ero
rpaduk, npuMepsr

PELICHHUS ypaBHEHMUIT B




LEJIBIX Yrcax

61

Pemenne cucrem nByx
JHHEWHBIX YPaBHEHHH C
ABYMs NEPEMCHHbIMU

62

Pemenue cucrem apyx
JMHEHHBIX YpaBHEHUH C
JABYMsl [I€PEMEHHBIMH

63

Pewenue cucrem aByx
JMHENHBIX YPABHEHHH C
JABYMs [IEpeMEHHbIMU

64

[Tpumeps! petenus
CHUCTEM HEJMHENHBIX
YPaBHEHUU C ABYMs
epeMeHHbIMU

65

[Ipumepst perienust
CHCTEM HENTMHEHHBIX
YPaBHEHUH C ABYMS
nepeMeHHbIMU

66

I'paduueckas
MHTEPNPETALNS YPABHEHMSI
C IBYMS MCPEMEHHbLIMM 1
CUCTEM JIMHEUHBIX
YPaBHEHUH C JBYMSI
nepeMeHHbIMU

bubnmnoreka IJOK
https://m.edsoo.ru/7f43d6d6

67

I'padpuucckas
HHTEPNPETALUS YPABHEHHS
C IBYMsI IEPEMEHHBIMH U
CUCTEM THHEHHBIX

bubnuoreka [IOK
https://m.edsoo.ru/7f43d6d6




YPaBHEHUH C IByMS
nepeMEeHHbIMU

68

Pemenne TexcToBbIX 3aJa4
C [IOMOUIbIO CUCTEM
YpaBHEHUI

69

Pelienue TekcToBhIX 3aaa4
C MOMOLLIBIO CHCTEM
ypaBHEHUH

70

Penrenue TekcToBBIX 3a1a4
¢ IIOMOLILIO CUCTEM
YpaBHEHUH

!

YucnoBble HEpaBEHCTBA U
UX CBOMCTBA

YucnoBble HEPAaBEHCTBA U
HX CBOMCTBA

73

HepaBeHcTBO ¢ 01HO#
nepeMeHHOU

74

JIunelinble HepaBEeHCTBA C
OJIHOM MMepEeMEeHHOM U UX
peleHue

bubanoreka LIOK
https://m.edsoo.ru/7f42¢692

75

Jluneiinble HEpaBeHCTBA €
OJJHOM IIEPEMEHHOU U UX
pelieHue

bubanorexa IIOK
https://m.edsoo.ru/7f42c¢840

76

JIuneliHble HEpaBEHCTBA C
OJIHOM [IEPEMEHHOU U UX
peluenue

77

CucTeMBbl JIMHEHHBIX
HEPaBEHCTB C OJHOU

bub6aunorexa IIOK
https://m.edsoo.ru/7f42¢cb88




[IEPEMEHHON U UX
pelieHue

78

CucteMbl TUHEHHDBIX
HEPABEHCTB C OJHOI
[EPEMEHHON U UX
pelienue

Bubnnorexa [IOK
https://m.cdsoo.ru/7f42cd2¢

19

Cucrembl TUHEHHBIX
HCPAaBEHCTB C OJHOM
IEPEMEHHOM U HX
pelieHue

80

U3o6paxenue pemenns
JHHEHHOrO HEPABEHCTRA U
UX CUCTEM Ha YMCIOBOM
IpsAMOI

bubnuorexa [IOK
https://m.edsoo.ru/7f42c9e4

81

Hsobpaxxenue perenns
JTHHEHHOrO HEPAaBEHCTBRA U
UX CHCTEM Ha YMCIIOBOM
IpSIMOi

bubnnoreka [JOK
https://m.edsoo.ru/7f42c9e4

82

KounTposnsnas pabora o
Temam "HepaBencrra.

an

Cucremsl ypaBHeHuii

83

[MousTue pyuxuun

bubnuoreka LIOK
https://m.edsoo.ru/7f433¢12

84

Obnacte onpenenenus u
MHOKECTBO 3HAYCHU I
(byHKLMN

bubnuorexa IJOK
https://m.edsoo.ru/7f433d84

85

Cnoco6sl 3aganus
(byHKUHiT




CaoiicTBa Qynxuum, nx
O0TOOpaXxkeHNe Ha rpaduke

Urenue u nocrpoeuue
IpapuKOB QyHKIMIA

Upumepst rpaduxos
(yHKImiA, otpaskaromx
PCajibHbIC MPOLECCh

OyHKUMH, ONHCHIBAIOLIIE

Bbubnuorexa LIOK
https://m.edsoo.ru/ 71434bbc

HpAMYI0 1 06paTHyto
POTIOPLIHOHAIIbHEIE
3aBUCHMOCTH, UX rpatuku

lunep6ona

Bubmuorexa IJOK
https://m.edsoo.ru/7f4343 e2

bubnnoreka [JOK
https://m.edsoo.ru/7f434572

l'uncp6ona

I'padux pynxuun y = x2

Oyukuun V=, =5 =
VX, y = [x|; rpaduueckoe
peuIeHHe ypaBHEHHI 1
CUCTCM ypaBHEHMUIA

Bubnuorexa LIOK
htt s://m.edsoo.ru/7f434d38

[loBTopenue ocHoBHBIX

TIOHATHH U METO/IOB
KypcoB 7 u 8 xiaccos,
0000u1eHKe 3HaHui] /

Bubnuorexa LIOK
https://m.edsoo.ru/7f4371 aa

Bceepoccuiickas
[IpoBepoyHas pabora

Wroroeas koutponsuas bubnoreka [{OK




pabota / Beepoccuiickas
IpoBepoYHas pabora

https://m.edsoo.ru/7f434eb4

[ToBTOpEHHE OCHOBHBIX
97 IIOHATUI U METOJ0B
KypcoB 7 u 8 xnaccos,

00001menue 3nanuii

[ToBTOpEeHue ocHOBHBIX
MOHSATUNA U METO0B
KypcoB 7 u 8 knaccos,
0000111eH1e 3HAHMIT

98

Bubnuoreka IIOK
https://m.edsoo.ru/7f43736¢

[ToBTOpEHE OCHOBHBIX
99 HNOHATHH U METOJ0B
KypcoB 7 u 8 knaccos,

000011eHne 3HaAHMIT

bubnnoreka [JOK
https://m.edsoo.ru/7f437510

[ToBTOpenne ocHOBHBIX
100 MOHATHI U METO0B
KypcoB 7 u 8 knaccos,

ﬁ 000011eHne 3Hanuii

bubnuoreka LJOK
https://m.edsoo.ru/7f4376b4

IloBTOpenue ocHoBHBIX
101 MOHATHH U METOOB
KypcoB 7 u 8 knaccos,

0000111eH1e 3HAHNMIT

bubnuoreka IJOK
https://m.edsoo.ru/7f436b88

[ToBTOpeHue ocHOBHBIX
102 MOHATHH U METOI0B
KypcoB 7 u 8 kiaccos,

000011eHHE 3HaHUIT

bubnunoreka [JOK
https://m.edsoo.ru/7f437858

OBILIEE KOJMYECTBO
| YACOB IO [TIPOTPAMME

102




9 KJIACC

—

No
n/m

Tema ypoka

hﬁch:-mwn.-;—wo JacoB

Koutponbusie
Bcero
padoThI

IpakTu4yeckue
padoTsl

Hara
H3y4eHus

DIeKTPOHHbIE
uuppoBbIe
obOpa3oBaTe/ibHbIE

pecypcbl

-

Panuonansueie uuca,
HPppalMOHalIbHBIE YHCIa,
KOHEYHbIC H DECKOHEUHBIE
JCCATUYHBIE IPOOH

MHoxxecTBO neificTBUTENBHBIX
quCel; NeUCTBUTEbHBIE YHCA
KaK OECKOHEUYHbIE JICCATUUHbIC
Zpobu

Bsaumuo ogno3naunoe
COOTBETCTBHE MEX/Ty
MHOXECTBOM ACHCTBUTEILHBIX
HKCeJl H MHOKECTBOM TOYEK
KOOPJMHATHON IPSIMOMH

CpaBHeHHE NEHCTBUTEBHEIX
ukcen, apupMeTHuYecKue
JEHCTBUS C IEHCTBUTENbHBIMU
YUCTaMH

[Ipubnmwkéunoe snauenne
BCJIMYHHbl, TOYHOCTh
PUOSIMKEHH S

Oxpyrnenue uncen

Oxpyrnenune yucen




[lpukuka u ouenka

8
Pe3yNbTaTOB BBEIYUCICHHUIH
9 [Ipukuaka u oueHka
PE3YJIbTATOB BbLIYUCACHHUM
JIuHeitHoe ypaBHeHUE.
10 Pemenue V\MwmmE 5| bubmorex LIOK
HU HUH, U
P . https://m.edsoo.ru/7t43b66
CBOJSIIIMXCS K TUHCHHBIM
JluneiiHoe ypaBHeHue.
11 Peutenue ypaBuenuii,
CBOJSIIUXCS K THHCHHBIM
KBagpatHoe ypaBHenue.
12 _qum_M_ e mv_\wﬂmm:m brbmoTers TOK
" '
yp https://m.edsoo.ru/7f43¢542
CBOASLUMXCS K KBaJPaTHbLIM
KBaspaTtnoe ypaBuenue.
13 Pemn M e mvm_o::m bubmorexa [IOK
eHu 14, .
yp https://m.edsoo.ru/7f43¢542
CBOASILIMXCS K KBaIPaTHBIM
14 BukBanparHbeie ypaBHeHus bubmmorexa IOK
BS HEHU
2P yp https://m.edsoo.ru/7f43¢3d0
15 bukBanparusie ypasuen bubymorexa IIOK
B& HCHUS
AP P https://m.edsoo.ru/7f43¢3d0
[pumeps! perienus ypaBHeHuii
16 TPEThel U YeTBEPTOM CTeneHei
pasiioxKeHHeM Ha MHOXKHTEH
Ipumepsr perienus ypaBHeHwHit
i TPEThEH U YETBEPTO CTEHEHE
Pa3noxKeHUEM Ha MHOKHUTEIU
13 Pewrenue apo6uo- bubnuorexa LIOK

patMOHaJIbHBIX V\UNWIQIH\:M

https://m.edsoo.ru/7f43c9b6




Pemenue apo6GHo-
PallOHAaNbHBIX YPaBHEHUI

bubnuorexa LIOK
https://m.edsoo.ru/7f43c9b6

Peruenne TEKCTOBLIX 3a7a4
mb&o@ﬁmﬁcooﬁ:g MCTO0M

Perenne TEKCTOBBIX 3aga4
m:_,wm_umscwozsg METO0OM

22

Peruenne TEKCTOBBIX 3a1a4
mbﬁomﬁmﬁmooﬁh\;\_ MCTOOOM

23

Kontposnenas pa6ora no teme
"YpaBHenus ¢ ogHoi

[YXT]

NnNepeEMEHHOU

24

YpaBHeHueE ¢ AByMs
[EPEMCHHBIMU U €r0O rpaduk

bubnuoreka IJOK
https://m.edsoo.ru/7f43d0b4

25

YpaBuenwue ¢ 1Byms
IIEPEMEHHBIMH U €ro rpaduk

bubmuorexa LJOK
https://m.edsoo.ru/7f43d0b4

26

Cuctema AByX NMHHEHHBIX
YPaABHCHUU C ABYMS
[IEPEMEHHBIMU U e€ pereHue

27

Cucrema 1ByX NUHEHHBIX
YPaBHEHHH C ABYMs
IIEPEMCHHBLIMM U €€ peLicHue

28

Cucrema JByX MUHEHHBIX
YPaBHEHMH C ABYMs
NIEPEMEHHBIMU U €€ pelleHne

29

Cucrema aByX TMHCHHBIX
YPaBHEHHH C IBYMsI
IIEpEMEHHLIMU U e€ peleHue

130

Peutenne cucrem apyx

bubmmoreka [JOK

RS S SR




YPaBHCHUH, OJIHO U3 KOTOPBIX
JIMHEHHOE, a JIPyroe — BTOpOii
CTEMEeHU

https://m.edsoo.ru/7f43d23a

31

Pewenue cucrem apyx
YPAaBHEHMH, OJJHO U3 KOTOPBIX
IMHEHHOE, a IPYroe — BTOPOii
CTEMeHH

bubnuoreka IJOK
https://m.edsoo.ru/7f43d55a

Pewenue cucrem apyx
YPaBHEHMH, OJJHO U3 KOTOPBIX
JUHEHHOE, a JIPYyroe — BTOpPOif
CTEIEeHH

33

Pewenne cucrem apyx
YPaBHCHMHI, OJJHO U3 KOTOPLIX
NHHENHOE, a Ipyroe — BTOPOIA
CTEIEHH

34

['paduueckas unrepnperans
CUCTCMbI YPaBHEHUH C ABYMS
[epeMEeHHBIMU

35

Penienue rexcToBhIX 3amay
anrebpanyecKuM crocooom

36

Peuienue rexcroBbix 3amay
aredpanyecKuM crocooom

97

Konrponenas pabora no reme
"Cucremsl ypaBHeHuit"

38

YucaoBele HepaBeHCTRA U HX
CBOMCTBa

ﬁwo

YHucnoBbie HepaBeHCTBa U UX
CBOICTBa

bubnuoreka [IOK
https://m.edsoo.ru/7f43ad5a




Jluneiinble HepaBeHcTBa C

. s / bubnuoreka [[OK
40 MMMMMMMGGZQ.EOS e ; https://m.edsoo.ru/7f43at08
b::owmmzo mowmmow_oﬁmm c Bitimiosie DR
4l MMMMMMM@@ZQ:S: X https://m.edsoo.ru/7f43af08
b::mw_:zm :ovmw@mo,:wm B Bubnuorexa LIOK
A2 MMM_MHMM@ S https://m.edsoo.ru/7f43af08
CucTeMbl THHEHHBIX
43 HEPAaBEHCTB C OJHOM
IEPEMEHHON U UX pElIeHHe
CucTeMbl TUHERHbIX
44 HEPABEHCTB C OJIHOM
NEPEMEHHON U UX pelieHue
Cucrembl THHEHHBIX
45 HEPaBEHCTB C OIHOH
HNEPEMEHHOMN U UX pelleHHE
d KBanparusie nepasencrsa u nx bubnuorexa LIOK
pelueHue https://m.edsoo.ru/7f43b098
47 KBanpartHbic HepaBeHcTBA U uX bubnuoreka [JOK
pewexne https://m.edsoo.ru/7f43b21e
48 KBagparHeie HepaBeHcTBa 1 nx bubnuorexa LIOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 Keanparubic nepaBenctra u ux )
pelueHue
50 KBaznpaTHbie HepaBeHCTBa U UX

peluenue




['pauueckas unrepnperamus
51 HEPaBEHCTB U CUCTEM bubnuoreka LIOK
HEPaBEHCTB C JIBYMs https://m.edsoo.ru/7{43b098
[OEPEMCHHbIMU
['paduueckas unrepnperanus
59 HEPABEHCTB U CHUCTEM
HEPABEHCTB C IByMSI
HNEPEMCHHbIMU
53 KonTponshas pabora no teme
"HepaBeHncrsa"
54 KBangpatuunas pyskums, eé bubmuoreka LHOK
rpauk 1 CBOWCTBA https://m.edsoo.ru/7f4396¢6
55 Ksanpatuunas Qpyuxuus, eé bubnuoreka [JOK
rpauk u CBOKMCTBa https://m.edsoo.ru/7f439842
56 KBanparuunas Gpyuxnus, eé Bbubnuorexa LIOK
rpad¥K U CBOCTBa https://m.edsoo.ru/7f4399b4
[Tapabona, koopauHaTb!
57 i . tha bubnuoreka [IOK
e a BI, OC
R e https://m.edsoo.ru/7f439eb4
CUMMETPHU Napadoibl
[Tapabona, KoOpAMHATEI
53 P y Mb bubnuoreka [JOK
€ d
S I S https://m.edsoo.ru/7f43a03a
CUMMETPUHU NapadoJIbl
[Tapa6ona, koopauHaTHI
59 o E. NMM . bubnuoreka [JOK
CPLUMHBI IT b
A i https://m.edsoo.ru/7f43alac
CUMMETPUHU NapaboJibl
ITapa6ona, koopauHaTHI
60 3 Mh bubnuoreka [IOK
B a
L e https://m.edsoo.ru/7f43a3 e
g! CUMMETPHH MapaboJIb!




[Tapaboina, koopauHaThl

L -

bubnuoreka [IOK

e s https://m.edsoo.ru/7f43a526
CUMMETPHH Napabob
[Tapabona, koopauHaTb!
62 BEpPILUMHbI Iapaboibl, 0Ch
CUMMETPHH Napadob
['paduxn ynxumii: y = kx, y =
63 kx +b, y=k/x, y=x3, y=vx,
y=Ix]
Fpaduxu pyuxumii: y = kx, y =
64 kx + b, y=k/x, y=x3, y=vx,
y=Ix]
Ipaduxu pyukuuii: y =kx, y =
65 kx + b, y=k/x, y=x3, y=vx,
y=Ix]
[paduku pynxumii: y = kx, y =
66 kx +b, y=k/x, y=x3, y=vx,
y=Ix]
Ipaduku Gpyukumii: y = kx, y = .
67 kx + b, y=k/x, y=x3, y=vx,
y=Ix|
Ipaduxu pyukumii: y = kx, y =
68 kx + b, y=k/x, y=x3, y=vx,
y=Ix|
69 KoutponbHas paGora no teme i Bubnuoreka IJOK
"Oyukiyn" https://m.edsoo.ru/7f43ab84
70 IlousaTue uncnoBoit ) bubnuotexa [IOK

TIOCII€A0OBATENBHOCTH

https://m.edsoo.ru/7f43e6¢6




wmbmmsw I10CJI€0BATEIILHOCTH

i s bubnunoreka [JOK

71 PEeKyppeHTHO (popmyol u 1
A . https://m.edsoo.ru/7f43ebda
(popmymo¥ n-ro ujeHa

7 Apudmeruueckas u bubmioreka [TOK
FEOMETPUYECKAs IIPOrpeccCuu https://m.edsoo.ru/7f43ed7¢

73 Apudmernueckas u bubauoreka [JOK
rEOMETPHYECKAs MPOTPECCHH https://m.edsoo.ru/7f43f3b4
DopMyJibl N-T0 YjaeHa

74 apu(pPMeTHIecKoi u bubmumoreka [IOK
FEOMETPUYECKOU IIPOrpeccuii, https://m.edsoo.ru/7f43f58a
CYMMBI NIEPBBIX N YIEHOB
®opmynbl n-To 4eHa

75 apupMeTU4CCKOU 1 bubnuorexa [IOK
FEOMETPUIECKOU IIPOrpeccuii, https://m.edsoo.ru/7f43ef2¢
CYMMBI IIEPBBIX N YJIEHOB
@opmynbl n-ro 4YieHa

76 apu(pMeTHUCCKOH U bubnuoteka I[TOK
IEOMETPUYECKOH NPOTPECCHi, https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N YJIEHOB
DopmyIbl N-T0 YEeHa

77 apu(METHUCCKOM U bubnuorexa [JOK
FEOMETPHUYECKOU IIPOrPeccuii, https://m.edsoo.ru/7f43f72¢
CYMMBI IIEPBBIX N YJIEHOB
®opmybl N-ro YneHa

73 apudmeTUiCecKoil u bubnuoreka [TOK
TFeOMETPUIECKOU POTPECCHH, https://m.edsoo.ru/7f43f8a0
CYMMBI IIEPBBIX N YJIEHOB

79 N3o06paxkenne uneHos




apuMeTHIeCKO u
T€OMETPUYECKOH Tporpeccuii
TOYKAMH Ha KOOPAMHATHOM
JI0OCKOCTH

HU306paxenue uneros
apudmeTuIecKkoi u
F€OMETPHYECKOH Mporpeccuii
TOYKAMHU Ha KOOPAMHATHOII
IJIOCKOCTH

Jlunelinsiii u

OKCITOHEHIIMAIBHBIH POCT

e

82 C € IPOLIEHTE bubnnoreka [[OK
S https://m.edsoo.ru/7f43fe0e
bubmunoreka ITOK
83 Cnoxubie npoueHTsI uonuoreka I

https://m.edsoo.1u/7f4401a6

KonTpossnas pa6ora no teme

"YucoBbie
nocienoBarenbHocTH"

Bubmuoreka IJOK
https://m.edsoo.ru/7f4404£8

[ToBTopenue, 06061meHme 1
CHCTEMAaTH3ALIMS 3HAHUIA.

85 3arnuce, CpaBHEHUE, N1CHUCTBUS
C IEUCTBUTENBHBIMHA YyuCIaMu,
YHCII0Bast psiMas

IMorTOpenue, 0606menwe u

26 CHUCTEMAaTU3ALIMS 3HAHUIA,
Ipouentsr, OTHOILICHHMS,

MPOIOPINH

[ToBTOpenue, 06061meHNE U




CUCTEMATHU3AUMS 3HAHUA.
Oxpyrienue, npubnuxeHue,
OLIEHKa

88

[osTOpenuce, 06061wEeHue 1
CHCTEMAaTHU3alUs 3HAHUIA.
Penienue texcToBbix 3amau
apH(PMETHYECKUM CIIOCOOOM

bubnuoreka [JOK
https://m.edsoo.ru/7f443b12

89

[losropenue, 0606wEeHME U
CUCTEMATU3aUMsl 3HAHHIA.
Pemenue tekcroBeix 3amau
apH(METHYECKUM CIIOCOOOM

bubnuoteka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 0606mIeHHE 1
CUCTEMATHU3aLMS 3HAHUIA.
Pemenune rekcToBpix 3amau
apH(PMETHYECKHM ClI0COO0M

bubmoreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEHue, 06061EeHNE U
CUCTCMATU3ALMs 3HAHUIA.
[Ipeo6pazoBanue
anrebpandecKux BBIPAXKEHHH,
JIOITyCTUMBIE 3HAYEHUS

Bbu6nuotexa [[OK
https://m.edsoo.ru/7f4441ca

92

[loeTopenue, 0600wEeHME U
CHCTEMATU3aLMS 3HAHMIA.
[IpeoGpazosanue
anredpanvecKux BhIpa)KeHUIH,
JIOIYCTUMbIC 3HAYCHUS

bubnuoreka LIOK
https://m.edsoo.ru/7f444364

93

IToBTOpenue, 0606wEeHuE U
CHCTEMATU3alMs 3HAHUI.
ITpeo6pazosanue
anrebpauyecKux BhIPaXCHUII,

bubnuoreka LIOK
https://m.edsoo.ru/7f444612




AOIMYCTUMbIEC 3HAYECHHS

94

[ToBTOpenue, 0606menue u
CHCTEMATH3ALUS 3HAHUIA.
[Ipeobpazosauue
anrebpanvecKux BuIpa)kKeHHH,
JIOIyCTUMbIE 3HAYEHMUSI

bubnuoreka IJOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpEHnue, 0606mEeHME 1
CUCTEMATHU3aLMs] 3HAHUIA.
DyHKUMU: [TOCTPOEHUE,
CBOKCTBA M3yUYCHHBIX (DYHKLIHIH

bubnuorexa [JOK
https://m.edsoo.ru/7f444¢56

96

[ToBTOpenue, 06o6menue 1
CHCTEMAaTHU3allHs 3HAHUIA.
@OyHKUMU: TOCTPOEHUE,
CBOKCTBA U3YYEHHBIX (pyHKIIHMIT

bubnuoreka [JOK
https://m.edsoo.ru/7f444f44

o7

[ToBTOpenue, 0606mEeHNE U
CHUCTEMATHU3ALMs] 3HAHUIA.
DyHKLUM: HOCTPOCHHUE,
CBOWCTBA U3yUYCHHBIX (PYHKLIMI

bubnuoreka [JOK
https://m.edsoo.ru/7f44516a

98

IToBTopenue, 06obmEeHHE U
CHUCTEMATH3aLMs 3HAHHH.
@OynKUMU: OCTpOEHUE,
CBOHCTBA U3YYCHHBIX (DyHKLIMIT

bubnuoreka IJOK
https://m.edsoo.ru/7f4452¢6

99

[ToBTopenue, 0606mmeHNE 1
CUCTEMATH3ALUS 3HAHHUH.
I'paduucckoe pewenue
YPaBHEHHH U UX CHCTEM

bubnuoreka IJOK
https://m.edsoo.ru/7f445516

100

IToBTOpenue, 0606mIcHNE 1
CUCTEeMaTH3aLMs 3HAHUIA.




I'padpuueckoe pemenue
YPaBHEHHH U UX cUCTeM

Urorogas kourponsuas pabora
O06001eHMe U CHUCTeMaTu3aLus
3HAHUH

OBIIEE KOJIMYECTBO YACOB
11O TTPOTPAMME

)
v,

L



ITPOBEPSIEMBIE TPEEOBAHMS K PE3VJIbTATAM OCBOEHMS
OCHOBHOW OBPA30BATEJILHOIA IMMPOTPAMMBI

7 KJIACC
Kon
IIposepsiembie npexmeTHbIe PEe3yJIbTaThLI OCBOECHHS 0CHOBHOII
HpOBepsieMoro .
00pa30BaTeIBLHON POrPAMMBI OCHOBHOTL0 o0urero o6pazoBanus
L pesyabrara
1 Yucna u BeIHCICeHNS
i1 Bomonnate,  coweras  yermpe  wu MHCBMEHHBIE  TTPUEMBI,
' aprpMeTHIECKHE NeHCTBYS C pArHOHATBHEIMMA YUCIaMu
HaxomuTe  3Hawemus  wmcmombix BBIDAXKCHUH,  TIPHMEHSTH
L2 Pa3HO0OpasHbIe CIIOCOOR! I TIPHEMBI BEIYHCIIEHIS 3HAYCHUH OpOOHBIX
BBIPAXKEHHIT, CONEPKATIIX OOBIKHOBEHHBIE M TeCSTHIHEIE Ipobwu
Ilepexomuts  oT  ommoit GopmMBl  3amWcm  umcen K IpyTOit
3 (Tpeobpa3oBBIBATE ACCATHYHYIO  npobp B OOBIKHOBEHHYTO,
' OOBIKHOBEHHYIO B ACCATHYHYI0, B HYACTHOCTH, B OECKOHEUHYFO
AECATHYHYIO IpOo0Ek)
1.4 CpaBHMBATH U yrOpSII0YHBATE palMoHaIBHEIE YHCTa
) OxpyrnsaTs gucia
Brmonuats npukunky u ONEHKY pesyibTaTa BBIYHCICHUIl, ONEHKY
1.6 3HAYEHHUH UHCIIOBEIX BBIPAXKEHH. BLIMTOTHITL HelicTBHA  co
CTCTICHAMH C HATYpabHBIMH I10Ka3aTelIMI
" Ipumenars mnpusHakn  memumocTw, PasJoXEHHE Ha MHOXHTEIN
' HATYPaIbHBIX YHCEI
Pemats  mpaxruko-opuenTHpoBanHEIE 3alavd,  CBA3aHHBIE ¢
OTHOIIEHHEM BEITUYHH, [IPOTIOPLIHOHATLHOCTEEO BEJTMYHH,
1.8 TPOLCHTAMH, HHTEPNPETHPOBATL PE3YNbTATHI pElICHUS 3amay  c
Y4€TOM OTpaHUYEHHH, CBA3aHHEIX CO CBOMCTBAMMU paccMaTpuBaeMBbIX
00BEKTOB
2 Anrebpanueckue BhIpaskeHUs
' Hcnonpsosars  anre6pamueckyro TEPMHUHOJIOTHIO M CHMBOIIMKY,
e TIPUMEHATE € B NpoLlecce 0CBOEHHS y4eGHOr0 MaTeprana




2

N
w

24

23

2.6

o

Bl

Haxomute  3Hauenms OYKBEHHBIX  BhIpaskeHmit IPpH  3aJlaHHBIX

3HAYCHUIX TIEPEMEHHEBIX

BBIHOHHHTB npeo6pazoBaHH51 eJjoro BbIPpAXCHHUSI B MHOTI04YJIeH

IIPUBEACHUEM IOOOOHBIX CllaraeMhIX, PacKprIiTHEM CKOOOK

BBIHOJIHHTB YMHOXEHHE OQHOYICHA Ha MHOrou4JjiIeH U MHOro4jIeHa Ha
MHOT'O4YJIeH, [IPUMEHATDH (bOpMy.HBI KBalpaTa CYMMBI U KBagpara

pasHocTH

OCYLHGCTBJIHTB Pa3JIOKCHHE MHOTOYICHOR Ha MHOXXHUTENH ¢ IIOMOIIEIO
BBIHECCHHS 3a CKOOKH O6H.[€FO MHOXHUTEJI, I'pynnupoBKu CllaracMhbIX,

TIPUMEHCHHS (OPMyIl COKPALIEHHOTO yMHOKCHNS

Hpumensts npeoGpasopamis MHOTOUICHOB ULl PENICHUS Pa3IHuHbIX

3a1a4y u3 MaTeMaTHKH, CMEKHBIX IpeaMETOB, 13 peaabHOI NIPaKTUKHU

Hcnone3oats cBoiictsa cremeneii o HaTypaJlbHBIMH TOKa3aTe/IIMU

AT Tpe0Opa3oBaHus BRIpaskeHui

YpaBHeHus u HepaseHcTRa

Pemate nuneiinnie YP4BHEHUA C OZXHOW mepeMeHHOM, IPUMEHSS
MpaBHIa Mepexosa OT UCXOXHOTO YPaBHEHUS Kk PaBHOCHIILHOMY eMmy.

[IposepsiTs, saBnstercs mr unco KOPHEM ypaBHEHUS

3.2

Hpnmensits  rpaduueckue METOIBI  TIPM  PEIIEHWH  JTHHEHHEIX

YPaBHEHUHN U UX CHCTEM

83

Hox6upars mpumepsr TTap 9HCCI, ABNAIOIINXCS PEMIEHNEM THHCHHORG

YPaBHEHHUS C IBYMS TTEpeMEHHBIMI

34

CTpouTs B KoOpAHHATHOMH MITOCKOCTH Tpa@uK THHEHHOTO YDaBHEHHS C
ABYMST HepCMeHHBTMH; ITOJTB3YSICh TpaCbHKOM, TTPUBOIUTH IPUMEPEI

peLICHUS ypaBHEHUS

S8}
W

Pemmrate cucremer ABYX JIMHEUHBIX YPaBHEHHIT ¢ ABYMS MTEPEMEHHBIMH,

B TOM YHCIIE TpaduyecKu

3.6

COCTaBH}ITB H pemaTs JIMHEHHOe YPaBHEHHUE HIIHU CHCTEMY JIIMHEHHBIX
ypaBHeHHﬁ II0 YCIIOBHIO 3ajJadn, HHTepHpCTHpOBaTB B COOTBETCTBHH C

KOHTEKCTOM 3a/1a4H TIOTYYeHHBIN Pe3ybTaT

Koopannats: u rpaguxm. DyHKIHH

4.1

W3obpaxkars na KOOPIIMHATHOH TPAMON TOUKH, COOTBETCTBYIOIIIE

3aTaHHLIM KOOpanHaTam, JIy4H, OTpEe3KH, WHTEPBAJIbI, 3alIUChIBATH

THCIIOBBIC TPOMEXYTKH Ha anreGpandeckoM s3nrke

|




4.2

OTmeuaTs B KOOpI{HH&THOﬁ NIOCKOCTH TOYKH 110 3aIaHHBIM

KoopauHaTaMm

4.3

CTponts rpaduKy THHEHHBIX (BYHKIMH, Crpouts rpadux dynxumy y

= |x|

4.4

OmnuceiBate ¢ moMoweo (GyHKIHH M3BECTHBIC 3aBHCHMOCTH MEXITy
BCIMIMHAMU: CKOPOCTb, BPEMs, PACCTOSHME, LEHY, KOJIUYECTBO,

CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BPEMsl, 00BEM paboTh

4.5

HaxomuTe 3HaueHie QYHKINE [0 3HAYEHHIO o& apryMeHTa

4.6

Ilonumate  rpaduueckuii  croco6 NIPEACTaBICHUS U  aHalHu3a
MH(OpMany, W3BIEKATh U WHTEPIPETHPOBATE HHQOPMAIHIO U3

T’pa(bHKOB PCalIbHEIX IPOLIECCOB 1 3aBUCHMOCTEH

8 KJIACC

Kon
NPOBEPSIEMOr0
pe3yasTara

IIposepsiemble peqMeTHBIE Pe3YIbTATHI 0CBOCHHUST OCHOBHON
00pa3oBaTeJLHOIT POrPaMMBbI OCHOBHOT'0 0BIIEro obpa3oBaHus

1

Yucna v BEIYUCICHUS

1.1

Ucnonr3osate Ha4daJIbHbIC NpeacTraBiIcHUS 0 MHOJXKECTBE
IEHUCTBUTEILHBIX YHCE AJIsT CPaBHEHUS, OKPYTIEHHUS U BbI‘-II/]CJ'IeHHﬁ,
I/I306pa)KaTL IEWCTBUTEILHBIE YHCTIa TOUKaMH Ha KOOpﬂHHaTHOﬁ

IpsAMOK

L2

IlpumMeHsITE  TOHATHE  apUdMeETHUECKOro KBagpaTHOTO  KOpPHS,
HaXONWTh KBaJpaTHbIE KOPHH, WCIIONB3Ys IPH HEOOGXOIMMOCTH
KaIIbKYILATOP, BEIIONHSTL NPe0Opa3oBaHms BLIPaKeHHUIH, CoZepIKaIINX

KBAaJIpaTHBIE KOPHHM, MCIIOJIL3YS CBOMCTBaA KOpHeﬁ

1.3

Ucrnons3osats 3alUCH  OOJNBIIHX U MaJbIX YHCEII C IIOMOMLIBIO

NEeCATUYHBIX Opo0eit i cTeneHel uncna 10

Anrebpanyueckue BhIpaKEHUA

o
—_

HpHMCHHTB TIOHATHUE CTEIICHU C 1IEJIBIM TI0Ka3aTejeM, BBIMIOJJHSITH
Hp606pa3OBaHH}I BLIpﬂ)KGI—H’Iﬁ, COACpKAINMX CTEIEHH C LEeJbIM

II0Ka3aTejaem

2.2

BrIONHATE  TOXACCTBEHHBIE — MpeoGpa3oBaHms paluMOHaNBHEIX

BLIpa)KCHHﬁ Ha OCHOBC TIIpaBHIl NEUCTBUI Hadl MHOI'OYJIeHaMHu M




anredpandecknmu 1poGamu
Packnansisats kBagpaThsi TPEXUIIEH HAa MHOKHUTENH

[pumensTs NpeobpasoBanus BhIpaskeHui] AT PELICHUS Pa3iuyHbIX

3anay us MaTEMaTUKH, CMEKHBIX OpeaMeToB, 13 peansHOM NpaxkTUKH

YPaBHGHI/IH M HEpaBeHCTBA

Penrars HHHGﬁHLIC, KBaOpaTHEIE YPaBHCHHUSI U PaluuoHalIbHLIE

ypaBHGHHH, CBOIAIIHECH K HHM, CHCTEMBEI ABYX YpaBHEHUIL C ABYMs

[ICPEMEHHbIMU

[IpoBomuts NPOCTCHINNE  HCCIeTOBAHMUS YPaBHEGHHI W cucTem

YPaBHEHUH, B TOM wumcne IPUMCHCHUEM  TIpaduyeckux

TIIpeacTaBiIecHUNA (yCTaHaBHHBaTB, HMEET 11 YPaBHCHHE WM CHUCTEMa

YPaBHCHUH PCIIEHNUS, €CTH HMEET, To CKOIIbKO, U Ipoyee)

Ilepexomurs ot CIIOBECHOH  hopmMynupoBKH 3aiauu Kk eé

anre6pqueCKoﬁ MOZCIN C MIOMOLIbIO COCTaBJIeHUA YpaBHCHUS HIH

CHCTEMBI ypaBHCHI/If;I, I/IHTCDHpCTHpOBaTB B COOTBETCTBUH ¢

KOHTEKCTOM 3aqayn TTOJTYYEeHHBIH pe3ybTaT

anMGHHTB CBOTCTBa YHCIIOBBIX HEPaBEHCTB mis CpaBHEHUS, OUCHKH,

PCIIATE TUHEITHBIE HEPAaBEHCTBA ¢ OHOI TEPEMEHHON U UX CHCTEME,

AaBaTe  TrpadugecKyro WITOCTPALHIO  MHOXECTBA  pemieHHii

HepaBeHCTBa, CHUCTEMBI HEPABEHCTB

[Tornmars, u HCTIONB30B

aThb CIJYHKHHOH'CUTBHBIG TMOHATUA W A3BIK

(TepMHHH, CHUMBOJIHYECKUe 0603Ha'—ICHHﬂ), OTNIpCACIIATE 3HAYEHHE

GYHKIMH To 3HAYeHMTO ApTYMEHTa, OINpEeNeNsTh CBOMCTRA byHKIMH

10 e€ rpapuky
CTtpouts rpadurn SJIEMEHTAPHBIX OYHKIIHET BHa:

v=k/x

kix
» Y =Xy = X%, y = [x|, onuckBats CBOMCTBa 4MCIOBOH (QyHKIUM 1m0 eé
rpaduxy




9 KJIIACC

Kon
IpoBepsieMoro
pe3yabTaTa

ITpoBepsiembre MpeIMETHLIE Pe3Y/IbTATHI 0CBOCHUS 0CHOBHOI
o0pa3oBaTenbHOII IpOrpaMMbI OCHOBHOI0 06Iero obpa3zoBaHus

1

Yucna u BeIYMCIIeHUS

1.1

CpaBHHBaTB U YTIOpSIOOYMBATEH PallMOHANBHEIE U HppaunoHalbHEIE

qucia

BBITIOJTHHTB apHd’JMCTH‘{CCKﬂe IEUCTBUS C PalHOHAITbHBIMU qUCJIaMu,
Co4e€Tas YyCTHBIE H IIHCbEMEHHBIE OpPUEMEL, BBITIOTTHATE BBIYMCIIEHUS C

HUPPaMOHATEHEIMH YHCTAMH

L.3

HEIXOIIHTL 3HA4YCHHUA CTEIIeHEeH C LEIBIMH IHOKa3aTEeIsIMU | KOpHeﬁ,

BBIYHCIIATE 3HAYECHUS YMCITOBEIX BEIpaXeHUH

1.4

OKpyrasaTe neicTBUTENBHBIC "ACJIa, BBITIONHATE IPUKUAKY PE3yJIbTaTa

BBIYMCIICHUH, OLEHKY YHCITIOBEIX BBIpaKEHHI

YpaBHeHHS U HepaBeHCTBA

21

Pemrats JIUHEHHBIE u KBagpaTHbIE YPaBHECHU, YpaBHEHHA,

CBOIALIUECS K HHM, HpOCTef/iU_H/IC ﬂpO6H0-paHHOHaHBHBI€ YPaBHCHUSA

2.2

Pewats cucremsr nByx numeitHbX YPaBHEHHH C IBYMs HepeMeHHbIMH
1 CHCTCMBI IBYX YPaBHEHHH, B KOTOPBIX OIHO YPaBHCHHUE HE SBIISCTCS

JIMHEHHBIM

a3

Pemares TekcToBRIE 33m3uN anrebpanueckuM cnocobom c MTOMOIIIBIO
COCTABICHUA YPABHCHUA WM CHCTEMBI IBYX YPaBHEHUH ¢ nByMs

[ICPEMECHHBIMU

24

IIposonuts mpocrefimme  uccnenosanus YPaBHEHUH WU cucTtem
YPaBHEHUH, B TOM 4ucie c MPUMEHEHUEM  TpaUUecKux
TPEICTaBNEHMN (HAPUMED, YCTAHABIMBATD, UMEET JIK YpaBHEHHE MU

CHCTEMa YPABHEHHWH PELIEHNs], €CIM UMeEET, TO CKOJTBKO)

R

PemaTs  nuHeiiHbIe HEPABCHCTBA,  KBa[paTHblE  HEpaBEHCTRa,
M300paXkaTh PelIeHHe HepaBeHCTB Ha YHCIOROMN TIPSIMOM, 3aTTHCEIBATD

PCILIEHHE C TOMOIIBI0 CUMBOJIOB

[\S]
(@)

Peurats CUCTEMBI JTHHEHHBIX HEPAaBE€HCTB, CHCTEMBI HepaBeHCT;’




BKIIFOHarOUue KBaapaTHOE HEPaBEHCTBO, I/I306pa7KaTb pEuIcHuE
CHUCTEMBI HEPABEHCTB HA YHCIOBOU ﬂpHMOI‘;I, 3aIlIMChIBATH PEImIEHueE ¢

IIOMOIIIB0 CUMBOJIOB

27

HCHOHLSOB&TB HEpaBEHCTBA NIpH PEIICHNHN Pa3IIUYHBIX 3agayq

W)

DyHKLIHU

3.1

Pacnosmaate  Qymkimu  usydenmmbIx BUIOB.  [loka3biBaTh
CXCMAaTHYCCKH PACIION0KEHHE Ha KOOPIUHATHON I0CKOCTH rpagukoB
(ymxumit Buma: y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B 3aBUCHMOCTH OT

3HAYCHHH KOO HUILHCHTOB, OMUCHIBATE CBOHCTBA byHKIHIT

3.2

IlokaseiBaTh  cxemaTWWecknm —pacriomoxeHne Ha KOOPAWHATHOIA
TIOCKOCTH TpaukoB (GYHKUMH Buma y = Vx, Yy = |X| U omHchIBaTh

CBOMCTBa (QhyHKIMIH

33

CTpouTh ¥ HM300paxkaTh CXEMaTHUECKH rpa@UKy  KBaIpaTHYHBIX
(QYHKUMH, OMMCEIBATH CBOMCTBA KBAaJPaTHYHEIX (YHKIUH 10 HX

rpadukam

34

Pacriosnasath kBampatuumyro (yHkuMo o dopmyne, mpuBOIUTE
MPHMEPET KBAAPATHIHBIX (QYHKUMH W3 peanbHOH SKH3HH, bm3ukn,

reoMeTpun

ApndmeTHdeckas 1 reoMeTprudeckas TIPOTPECCUH

4.1

PacriosnaBats apudmerueckyo u TCOMETPUYECKYHO MIPOTPECCHH TIPH

Pa3HBIX Criocobax 3amaHus

4.2

BBINONMHATE BBIYMCIEHMS C HCIONB30OBAHMEM popmyn n-ro umena
apHOMETHYECKON W TeOMETpHUIECKOi TPOTPECCHI, CyMMBI MEPBEIX N

YJICHOB

4.3

H306pa)KaTB HJICHBI TTOCIIEAOBATEILHOCTH TOYKAMH Ha KOOP,HHHaTHOf;I

IJIOCKOCTU

4.4

Pemrats 3alau¥, CBA3aHHLBIE C YHMCIIOBLIMH HOCJ’IGZ[OB&TGJIBHOCTHMH, B
TOM 4YMCIE 3amadyd U3 peaﬂbHOﬁ KU3HU (C UCIOJIB30BAHHUEM

KanbKyIATOPa, HUPPOBLIX TEXHOIOTHIA)




HPOBEPAEMBIE SJIEMEHTE] COJAEPXKAHUS

7 KJIACC
Kon IIpoBepsiembrii semenT CoepKAHUS
1 Hucna u BeMmCTEHNT
Hpobu o6bikHOBeHHDIE I HACCATHHHEIC, TIEPEXOL OT OXHOM (hopMBI 3amicH
1.1 ApoGeit k npyroii. TloHsTie PallHOHAITBHOTO YHCIIa, 3aIlich, CpaBHEHHe,
YIOPSITOIMBAHUE PAITHOHANBHBIX YHCEIT
i3 ApHMeTHIeCKTe TelCTRIS ¢ PallMOHAILHBIMY 4ncnamu. Pemenne 3amay us
' PeaNbHOM IPaKTHUKY Ha YacTH, Ha Ipobwu
.3 Crenens ¢ wmarypambHBIM fioKasatenem: ompeleneHne, NpeobpazoBaHite
' BBID@XCHUI HA OCHOBE OTIpeIeNIeHNs, 3aITich Oompmmx yncen
i [Ipouentsl, 3amuce IIPOLECHTOB B BHIE IPOOM U Apo6H B Buie HpOL[eHTO;’
' Tpu ocHOBHBIE 3a1aun Ha IPOLCHTBI, PEIIEHHUE 3a/1aY U3 peaTbHOif TIPAKTUKH
g lpumenenne npusuako NENUMOCTH,  pa3loXeHHe Ha MHO)KHTem
' HaTypaJIbHbIX YHCces
i Peambuble  saBumcumoctn, B TOM qMCne  mpamast ¥ obparHas
' IIPOTIOPIIHOHANBHOCTH
2 Aurebpanyeckiie BBIpaK€HHUSI
IlepemenHsie, uncnoBoe 3Havenue BBIDAXEHHS C EPEMEHHOIH. I[OH}/CTHMBIG—!
&l 3HAYCHUA TIEPEMEHHBIX
55 IlpencraBnenne saBucumoctu MEXIy BEIMYMHAMH B BHIE (OPMYIIEI
' Beruaucnenns no gopmymnam
33 lIpeobpasoBanue  GyxBenmpIx BEIDOKEHHUH,  TOXKIECTBEHHO paBHbIe
' BEIPYKEHHUA
2.4 CaoiicTBa cTenenu ¢ HaTypalbHEIM IIOKa3aTeleM
s OnHounens! u MHOrouneHsr, CTemenn MHoro4neHa. Croxenue, BblYNTAHME,
' YMHOXXCHHE MHOTOUJIEHOB
DoOpMYIIBI COKPAaMEHHOTO YMHOKEHIS: KBAaZpaT CyMMBI ¥ KBaJpaT pasHOCTH.
26 Dopmyna pasHocTH KBagpaTos. PasnoxkeHme MHOTOYJICHOB Ha MHOKHTEIIH
3

VYpaBHeHus ]




YpaBHeHWe, KOpeHb YpaBHeHMS, IIpaBHia npeo0pa3oBaHus ypaBHEHH,

== PaBHOCHUIILHOCTh YpaBHEHUN
55 JluneiiHoe ypaBHeHHEe ¢ omHOIl NEPEMCHHOM, YHCIO KOpHEH NHHEHHOro
. YPaBHCHUSA, PCILICHNUE TMHENHBIX YpaBHEHUH
54 Cocrapnenne ypaBHEHHH 0 YCNOBMIO 3a1auu. PellicHIE TeKCTORLIX 3a7a4
' MTOMOILBIO YPaBHEHUM
3.4 JInnetinoe ypasHeHue ¢ gByMs MEPEMEHHBIMU U €TO0 Tpadhuk
Cucrema [BYX JIMHEHHBIX ypaBHEHHH c ABYMsl IEpeMEHHbIMHU. PelueHue
3.3 CHCTCM YPABHCHMH CIOCOOOM MOACTAHOBKU. [IpUMEPEI PELIEHUS TEKCTOBBIX
337124 C TIOMOIIBLIO CUCTEM YpaBHEHHH]
4 Koopnunate! 1 rpaduxu. @yrkunn
4.1 Koopnunrata Toukn na npsmoit
5 HucnoBsle mpomexyTku. PaccrosHue MCKAY ABYMS TOYKAMH KOOPAMHATHOM
' NpsIMOH
A3 IpsmoyronmeHas crcremMa KOOPIMHAT, ocu Ox 1 Oy. Abcuncca n opnuHara
. TOYKH Ha KOOPAWHATHOM MMIIOCKOCTH
4 [pumepnr rpadukos, sanannsix dopmymamu. UTeHne rpaHKOB peanbHBIX
‘ 3aBUCHUMOCTEH
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4.6 JInneltnas Gynkims, e€ rpaduk. I'pabux dbyHkIHH vy =[X]
17 I'paduueckoe pemreHne NWHEHHBIX ypaBHEHWH W  CHCTeM JTMHEHHEIX
' YpaBHEHUH
8 KJTACC
Kon IIpoBepsieMblii 3/1eMeHT coepskaHus
1 Yucna v BEIYHMCIEHUS
i1 KBanmpaTHeT kopens u3 wncrma. [loHATHE 00 HPPaloHATEHOM YHCIIE.
' HecaTranble IpHOIMKEHNS HPPALTHOHATBHEIX YHCENT
CBoiicTBa aph(MeTHUECKHX KBAAPATHBIX KOPHEH W WX IIpUMEHEHHE K
12 Npeobpa30BAHNIO YHCIOBEIX BEIPAXKEHHH M BBHIYHCIECHHIM. JeficTBuTENLHBIE
yucia
1.8 CTeneHs ¢ LeNbIM [oKa3aTeIeM 1 e& CBOHCTRA. Cranmapraag 3amuce gncna




AnreOpandeckie BRIpaXKeHus

2.1 KBanparnerii Tpéxunen, pasnoxenne KBaZpaTHOTO TPEXUIIEHA Ha MHOKUTETH
2.2 Anrebpanyeckast 1pobb. OCHOBHOE CBOHCTBO anrebpanyeckoil apodu
2.5 Crnoxenue, BEIYHTAHNE, YMHOXKEHHE, NeJeHIE alrebpanyeckux apobeit
2.4 PanuoHanbHble BEIpaXkeHus U X MpeobpasoBanite
3 YpaBHEHHS 1 HepaBeHCTRA
3 KBanpatoe ypaBHeHme, dopmyma kopHeit KBaJpaTHOIO ypaBHEHUS.
' Teopema Buera
3.2 Pewienne ypasuenuit, cBonsfmuxcs K TUHEHHBIM 1 KBaIpaTHBIM
3.3 Hpocreiiume ApoGHO-panoHaIbHEIE YpaBHEHHS
I'papuueckas unTepnperauns ypasHenuit ¢ gByms TICPEMEHHBIMH W CHCTEM
34 JUHCHHBIX YPaBHCHUH C JBYMS HEPEMECHHBIMH. IIpumeps! perenns cucrem
HEIIMHCHHBIX YPAaBHECHHUH C ABYMs IEPEMEHHBIMU
3.5 Pewenue texcToBbIxX 3anau anre6pantdeckum cnoco6om
3.6 HucnoBble HepaBeHCTBA M MX CBOMCTBA
30 HepagencTBo ¢ ogHol mepemerHoif
3.8 PaBHOCHIBEHOCTE HepaBeHCTB
3.9 JInueiinsre HEPaBEHCTBA C OAHOM TTEPEMEHHO
3.10 CHicTeMBI TMHERHBIX HEPABEHCTB ¢ OJIHOM epeMeHHOI
4 OyHKIHH
Honste dynkumu. O6TacTs OMPEeNENCHHS W MHOKECTBO 3HAUCHIH
. ynximm. CriocoGsl 3ananvs (yHKIK#
4.2 ['paduk Gynkmun. Urenue cBOCTB QYHKINY 10 €& rpacduky
4.3 [Ipumepsr rpaukoB hyHKIHL, 0TpaKaroIIHX peabHBIE TTPOIIECCHI
A OQYHKIMM, OMUCHIBAIONINE TPAMYID U OBpaTHYFo TIPOTIOPIHOHALHEIE
a 3a8BUCUMOCTH, UX TpapuKu
4.5 QyHKINHN y =x7 y = x?
4.6 QOynxmun y = W&, y = |x
4.7 I'padnueckoe pemenne ypaBHenuit n cricTeM ypaBHeHMi

9 KUJIACC




Kon

IIpoBepsieMblii 31eMeHT cofepskaHus

Yuicna ¥ BeIYMCIEHUS

Lel

PaHHOHaHBHbIC quclla, HppaldOHAIbHBIE YHCIa, KOHEYHBIE U OeckoHeYHbIe

IECATHYHBIE IPOOH

MHokecTBO NeNCTBUTEILHBIX HUCEII, NefiCTBUTEIILHEIE 4HCIla Kak OecKOHEeYHbIe

ACCATHYHBIC ,HpO6I/I. Bzanmuo OOHO3HAYHOE COOTBETCTBUE MEXITY MHOXXECTBOM

i NEHCTBUTENLHBIX YUCET M KOOPANHATHON psaMoit. CpaBHEHWE MelCTBHTEIbHbIX
qucen
1.3 ApudmeTtrueckue NeicTBUS ¢ NeHCTBUTENLHBIMU YHCTAMU
Usmepenns, npubmnikeHns, oneHkn. PasmMeps! 00beKToR OKPYIKaroIIero Mupa,
4 AJUTEIBHOCTL TIPOLIECCOB B OKpyKarolleM Mupe. IIpubnuxkéHHOe 3HaueHMe
' BEJIMYMHbI, TOYHOCTE nprbmukenns. OkpyrieHue uucen. IIpHUKUIKa U OleHKa
Pe3yJbTaTOB BLIUMCIIEHUH
2 VYpaBHEHHUS U HEPABEHCTBA
21 YpaBHEHUS ¢ OIHOU IMEepPEMEHHOIH
2.2 Jlunedinoe ypaBHeHue. Penienue ypaBHEeHHH, CBOIAIMXCS K THHCHHEIM
2.3 KBanpaTHoe ypaBHeHue. Pelenne ypaBHEHHH, CBOASIIUXCS K KBaIpaTHBIM
y buksanpattoe ypasuenue. Ilpumepsl pelueHus —ypaBHeHUit TpeTbell U
- 4ETBEPTOM CTETIEHEH Pa3NIOKEHUEM Ha MHOKHUTEITH
2.3 Pemenne 1poOHO-palnoHaIbHEIX ypaBHEHHI
26 CHcTeMBl ypaBHEHHIH
2l YpaBHeHNE ¢ IBYyMs IEPEMEHHBIMH U €0 rpaduk
2.8 Pewenne cucteM IByX IMHEHHBIX YpaBHEHH C ABYMS IIEPEMEHHBIMH
% Pewenne cuctem aByX ypaBHEHHH, OXHO U3 KOTODHIX JTHHEHHOE, a Ipyroe —
' BTOPOM CTENeHH
2.10 I'pauueckas MHTepNpeTaLus CHCTEMb] yPABHEHUIA C ABYMS [IEpEMEHHBIMU
211 Pelmenne TEKCTOBBIX 3a1ay anredpandecKiuM crioco6om
2.1 YucroBble HepaBeHCTBA W X CBOMCTBA
2.13 Pemrennie MMHEHHBIX HEPABEHCTB C OXHOM MEpeMeHHO
2.14 Peruenne cructem MUHEHHBIX HEPaBEHCTB C OIHOM MepeMeHHOM
219 KBagparHsie HepaBeHCcTBa
51 I'paduyeckas MHTepNpeTauysi HEpaBEeHCTB W CHCTEM HEPABEHCTB C IBYMSI

TTepeMCHHBIMH




OyHKIIH

KBanpatnunas Qynkuwms, eé rpadmx w coiicTa. [Tapabona, koopaHHATHI

= BEPIIMHBI 1apadoIibl, 0Ch CHMMETPUH MapaboIsl

3.2 I'paduky byHKumii y=kx, y=kx+b u ux cBoiicTsa

3.3 I'paduxu dynximit y=k/x, y = x* 1 Ux cBoOlCTBa

34 I'paduxu dyHKUMI , ¥ BX cBOMcTBA

4 HucnoBble mocie10BaTENEHOCTH

" Ompenenenue u crocoOb! 3a1aHus YMCIOBEIX MOCIEI0BATEIBHOCTEI. 3anaHue
. TI0CIICA0BATEILHOCTH PEKYPPCHTHOM hopMyIol u GpopMyI0ii #-ro YicHa

n Apudmernueckas nporpeccus. @Dopmynsl n-ro  uneHa apupMeTHUECKOM
' IIPOTPECCHH, CyMMBI TIEPBBIX 71 UIIEHOB

i I'eometpuyeckas mporpeccus. ®DopMmynsl  n-ro  ujeHa TEOMETPUUCCKOM
' MIPOTPECCHH, CYMMBI TIEPBBIX /7 YICHOB

4 M300paxceHue uieHOB apu(METHUECKOH U TEOMETPHYCCKON Mporpeccuii
' TOIKAMH Ha KOOPIMHATHOI MITOCKOCTH. JINHEHHBIH I SKCITOHEHIHATBHETH pocT

4.5 CroxHBIE TPOIIEHTEI




ITPOBEPAEMBIE HA OI'S IO MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHIS OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBbI OCHOBHOI'O OBIHET'O OBPA3OBAHU S

Kon
NpoBepPsIeMoro
TpeboBaHus

IIpoBepsiembie Tpe6OBAHNUSA K MPeIMETHBIM Pe3yabTATAM
OCBOEHHSI 0CHOBHOI1 00pa3oBaTeIbHOIl MPOrpaMMbl OCHOBHOI'0
obuiero oopaszopanus Ha ocHoBe DI'OC

YMeHUe OmepupoBaTh TMOHATHIMHU: MHOXECTBO, ITOJAMHOKECTBO,
olepauudy HaJ MHOXECTBAMHU; YMEHHE OTEPHUPOBATH MOHITUIMU:
rpad, cBs3HBIH rpad, IepeBo, LMK, NPUMEHSITb UX TPU PEIICHUH
3a7la4y; YMEHHUE HCIOIBb30BaTh rpaduieckoe MmpeacTaBieHie MHOXKECTB
IUIsL OTICaHMs pealbHBIX MPOLECCOB W SBIEHUH, TIPU PELICHHH 3anay

U3 IpYTUX yueOHBIX TIPEIMETOB

YmMmenue OIICPHUPOBATEL IOHATHIMMU: OIIPEACIIEHMNE, aKCHMOMa, TCOpEMa,
JOKas3aTeiabCTBO, YMEHHUE pPacCllo3HaBaTh HCTHUHHBIE M  JIOXKHBIC
BBICKAa3bIBaHUA, MNPUBOJUTL IIPHUMEPBEI W KOHTPIPUMEPHBI, CTPOUTH

BBICKA3bIBAHWA U OTPpULIAHUS BBICKA3LIBAHUHI

YMeHMe omepupoBaTh MOHATUAMHU: HATypalbHOE YHCIIO, MPOCTOE U
COCTAaBHOE UYMCJIO, HENUMOCTh HATypadbHBIX YHCEN, MPU3HAKH
JIETUMOCTH, IIEJ0E YMCIIO0, MOMYNb dYucia, OObIKHOBEHHas OpoOb U
necsAaTUYHas ApoOb, CTAHIAPTHBIA BWJ YHCHa, PAMOHATBHOE YHCIIO,
MppaLMOHAIIbHOE YMCJI0, apu(pMETHYECKUM KBaJpaTHbIA KOpEHb;
YMEHWE  BBINOJHATH JEWCTBUS C  4YHCJIaMHW, CpPaBHUBATH H
YIOPANOYMBATE YWCIA, MPEACTaBIATL 4YKClIda Ha KOOPAMHATHOM
IpSAMOHN, OKPYIJISTH YHUCIa; YMEHHE MAENaTh HPUKUAKY H OLCHKY

pe3ynbTaTa BhIYMCICHUN

VYMeHHEe OmepupoBaTh MOHATUSAMM: CTEMNEHb C LENbIM IOKa3aTeleM,
apupMEeTUYCCKUI KBaApaTHBIM KOPEHb, MHOIOUIIEH, ajrecOpandeckas
Ipo0b, TOXKIACSCTBO; 3HAKOMCTBO C KOPHEM HaTypanbHOM CTENEHU
Ooibllle ENMHULBI, yYMEHHME BBHIIONHATL pacuéTel Mo Qopmyrnam,
mpeoOpa3oBaHusl ILENBIX, IPOOHO-PallMOHANBHBIX BBIPAXKEHUH U
BBIP&KEHUI C KOPHSIMH, Pas3I0KEHHE MHOIOYJIEHa Ha MHOXHUTEIH, B
TOM 4YHCIIE C WCIOJB30BaHHEM (OPMYT pa3HOCTH KBaApaTOB U

KBaapaTa CyMMBI U Pa3HOCTH

VMmenue OIIepUpPOBATH TTOHATUSAMHU: HHCIIOBOE PAaBEHCTBO, YPaBHEHUE C




ONHOH TIEpEMEHHOMW, HYHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
TIepeMEHHOl; yMEHHE pellaTh IHWHEWHbIE W KBaApaTHbIE ypaBHEHUS,
IPOOHO-PalliOHANBHBIC YPABHEHMS C ONHOM IEPEMCHHOHM, CUCTEMbI
IBYX JMHEMHBIX YpaBHEHUH, TMHEWHLIE HEPABCHCTBA U MX CHUCTEMBI,
KBaZpaTHble W JAPOOHO-PAlMOHANLHBIC HEPABEHCTBA C  OJHOM
TIepEMEHHOM, B TOM YHCIE TIPH PEMICHUY 3a[ad U3 APYTHUX MPEIMETOB
¥ TpaKTHYECKWX 3a7ad; YMEHHE WCIOIb30BaTh KOOPAMHATHYO
MpSIMYI0 ¥ KOODJMHATHYH IIOCKOCTh Uil U300P@KCHUs PCLICHUH

ypaBHCHUI, HEPABEHCTB U CUCTEM

VMeHHE OINepUpOBATh TOHATHSIMI: QYHKIUS, TpapuK GYHKIMH, HYIH
hYHKLNH, TIPOMEXKYTKH 3HAKOMOCTOSIHCTBA, TIPOMEXKYTKH
BO3pacTaHMsl, yObIBaHMA, HauOONbIIEC W HAMMEHBIICC 3HAYCHHS
byHKIMY; YMEHHE OTIEpUPOBATh TIOHATUSIMHU: npsiMast
TIPONIOPLMOHATBHOCTD, TMHEHHAs (QYHKLMS, KBAAPATHIHAS GyHKIIM,
o6paTHas TPOTIOPUMOHANBHOCTh, Mapabona, rumepboma; yMEHHE
cTpouTh rpaduku QYHKIUH, HCTOTB30BATh TPAQHKH LTS OTIPEICTEHNs
CBOMCTB MPOIIECCOB W 3aBUCUMOCTEH, IS PELIeHH 3a1aq U3 IPYTUX
yueOHBIX TPEAMETOB U PEANbHOW OIKM3HM; YMEHWE BBIPAXKATH

GopMynaMi 3aBHCHUMOCTH MEXIY BeTNIMHAMU

Ywmenne OTIEpHUPOBATH TTOHSATHSIMU: MOCTIEIOBATEIBHOCTb,
apndMeTHuecKas W TEOMETpUYeckash — TPOTPECCHH;  YMEHHE
HCTTONTB30BATh CBOMCTBA TIOCHENOBATENbHOCTEH, GOPMYNEl CYMMBI
ofIrero YjIeHa NMpW PEelieHny 3aJad, B TOM YHCIe 3a7ad W3 IPYTHX

yueOHBIX TTPEIMETOB ¥ PEabHON JKHU3HU

YmMenHue pemars 3a1adu Pa3HbBIX THUIIOB (B TOM YHUCIIE Ha TPOLEHTHI,
OOMM W YacTH, IBHXCEHHC, pa60Ty, IeHy TOBapOB W CTOMMOCTD
TTOKYTIOK ¥ YCHYT, HAJIOTH, 3agadu U3 obacTu YTIPaBICHUS THYHBIMH H
ceMeMHBIMU (l)I/IHchaMI/I); YMEHUEC COCTaBIIATH BBIPaXCHU,
YpaBHECHN, HEpaBEHCTBA H CUCTEMBI TII0 YCIIOBHIO 3aJayH,
WcclIenoBaTh TOIYUYEHHOE PEIICHUC U OILICHUBATH HpaBlIOHOL[O6HOCTB

MIOJTyYEHHBIX PE3yJILTATOB

VMeHHe OIepupoBaTh MOHATHAME: (Qurypa, TOUKa, OTPE3OK, TpsMas,
JTyd, TOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHHK, paBHOOEIPEHHEIN
¥ PAaBHOCTOPOHHHUI TPEYTONBHWKH, MNPAMOYTONBHBIA TPEYTOIBHUK,

MEIuaHa, 6HCC6KTPHC3 M BBICOTaA TPEYTOJbHUKA, quBIpéXerHBHI/IK,




mapajnenorpaMM, poMO, NPAMOYTONBHMK, KBaapaT, TpameLnus,
OKPY/KHOCTB, KPYT, KacaTelbHas,; 3HaKOMCTBO C IIPOCTPaHCTBEHHBIMH
Gurypamu; yMeHHE peIliaTh 3alaud, B TOM YHCIE M3 NOBCEIHEBHOM
’KM3HU, Ha HAaXOXICHHWE TEOMETPHYECKMX BEIWYMH C NPUMEHEHUEM

M3YUCHHBIX CBOMCTB QUTYp U (PaKTOB

10

VMeHHe OoIepupoBaTh MOHATHSAMHU: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYTOMbHUKOB; MapajUIeNbHOCTh U MEPIEHAUKYIAPHOCTE MPSIMBIX,
Yyrod MEKOY TMPSIMbIMU, NEPNEHIUKYNAp, HAKIOHHAs, NPOEKIu,
nogo6ue GUryp, mogoOHBIE TPEYTONBHUKH, CUMMETPUS OTHOCUTEIBLHO
TOUKHA U MIPAMOIl; YMECHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO M
noznobue GUryp, napamielbHOCTh U NEPIEHAUKYIAPHOCTE NPSAMBIX B

OKpYIKarollleM MHUpPE

11

VMeHHE OIEpUpOBaTh TIOHATUSMH: JUIMHA, PACCTOSHUE, YTOIl
(BenmMuMHA yIJia, CHHYC W KOCHHYC yIia TPEYrolbHHKa), IIOLIA/b;
yMEHHE OLEHUBATh Pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYIKAKOIIEM
MHpE, YMeHWe TpPHMEHATh (QOpPMyINBl TIEPUMETPA W  IUIOIIAIN
MHOTOYTONBHWKOB, IUTHHBEI OKPYXHOCTH ¥ TINOMAAW Kpyra, ofbema
MPAMOYTONLHOTO TapauIeNenuNed; yMEHNE MPUMEHATh MPU3HAKH
PaBEHCTBA TPEYTONBLHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJbHUKA,
Teopemy [ludaropa, TPHUTOHOMETPHIECKHE COOTHOIIEHUS — IJIs

BEIUMCIIEHUS IUTWH, paCCTOSHUH, TIIOMANen

i

VMeHHe H300paxkaTb THIOCKME (HUTYpsl W WX KOMOWHALWH,
TIPOCTPaHCTBEHHEIE (GUTYPBI OT pYKH, C TIOMOIIBIO HEPTEKHBIX
HUHCTPYMCHTOB u SJICKTPOHHBIX CpeacTB TIO0O TEKCTOBOMY HITH

CHMBOJIBHOMY OTTHCaHHIO

13

YMmenue OTIEPHUPOBATH TTOHATHSAMHU . IPAMOYTOJIEHASA CHCTEMaA
KOOpAWHAT, KOOPIOAWHATHI TOYKH, BCKTOD, cyMma BCKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YHUCIO, CKAJLIPHOEC TIPOU3BECACHUE BEKTOPOB,
YMEHHE HCIIONIH30BaTh BCKTOPBI U KOOPIOUHATHI I TPEACTaBICHUS
OAaHHBIX W pelIeHnsd 3ama4d, B TOM HYHCIEC M3 JPYyIHX y‘-ICGHBIX

IPEOMETOB U peaHBHOﬁ KHU3HNU

14

VYMeHue OTIEpHUPOBATH  TIOHATHSIMM! CTOJIOUKOBEIE U KpYTOBBIC
JuarpaMmel, T36JH/IHBI, cpeanee apI’I(I)MeTI/IT—IeCKOG, MEJHaHa,
HanboJblllee W HaNMEHBIIIEE 3HAUEHUS, pasMax YHCJIOBOTO Ha60pa;

YMECHHUC HU3BJIECKATH, HHTEPIIPETUPOBATH " Hp606p330BblBaTB




I/IH(bOpMaHI/I}O, NPENCTaBICHHYIO B Ta6HI/II_IE1X U Ha AuarpamMmax,
OTPaXarllyro CBOMCTBA M XapaKTEePUCTUKHA PCAIBHBIX MPOLIECCOB U
HBHCHHﬁ; YMCHUE  pacrno3HaBaTh U3MECHYUBEIE BCIIMYHUHEI B

OKPYKarollleM MHpe

15

YMEHHE ONepUpPOBATh MOHATHAMU: CIyYaWHBIA ONBIT (CIydaifHbIi
OKCIIEPHMEHT), 3NEMEHTAPHOE COOBITHE (3meMeHTapHbIH Hcxon)
CIy4aHOro OIBITa, CclydaiiHoe COOBITHE, BEPOATHOCTD COOBITHS;
YMCHUC HaXOIOUTh BEPOSTHOCTH CIy4ailHBIX COGBITHIl B OMBITAX C
PaBHOBOSMOXKHBIMU  IICMEHTAPHBIMU  COOBITHSIM, YMCHHUE pelIaTh
sallaii METONOM OpraHH30BaHHOTO IepeGopa M C WCHONb30BAHMEM
ﬁpaBHna YMHOMKCHHS, YMEHHC OLICHHMBATh BEPOATHOCTH peanbHBIX
COOBITHUH W SIBIEHHH, TIOHUMAThb POJIb TIPAKTUYECKH OOCTOBEPHBIX W
MaJOBCPOATHBIX COOBITHH B OKpy»XKaromiem MHPE U B IKH3HH,
SHaKOMCTBO C TIOHATHEM HC3aBHCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OO0JIbIIUX HHCCJI U €r0 POJILI0 B MAaCCOBBIX SIBJICHUSX

VYMeHne BBIOUPATE TMOIXOMSIIHI U3YYEHHBIH METOX I pelleHus
3a11a4u, TTPUBOIUTE MPUMEPHI MaTeMaTHYECKIX 3aKOHOMEpPHOCTEN B
TTPAUPOLC M JKU3HH, PACMTO3HABATE MPOSBICHIE 3aKOHOB MATEMATHKH B
HCKYCCTBE, OITUCHIBATH  OTHEIBHBIE  BBIHAFOIIMNECS pE3yNbTaTEHI,
TIONyHCHHBIC B XOJ€ PasBUTHS MATEMaTHKH Kak HayKH, TTPHBOUTE

TIPAMEPBI MATEMATHYECKHX OTKPBITHH U WX aBTOPOB B OTEYECTBEHHOM

1 BCEMUPHOH HCTOPHH




HEPEYEHDb 3JIEMEHTOB COIEPKAHUSA, TIPOBEPSIEMBIX HA Ol
IO MATEMATHUKE

Kon

ITposepsiemblii 3JIeMeHT cogep:KaHus

Yucna v BEIYUCIIEHUS

leedl

Hatypansnsie u uensie gwcna. [IpU3HaKy eTUMOCTH HENBIX YHCEN

OOBIKHOBEHHEIE u JCCATHYHBIC I[pO6I/I, NPOLCHTHI, OeCKOHEUHbIE

2 MEPHOAUYECKHE IPOOH

i Pauuonanehble  umcma.  ApudMeTHYECKHE ONEpaldd C  PALHOHAIBLHBIMU
= YyuCIaMu

(4 HenicTBuTenbHEIe Yucna. ApHMETHYECKHE ONEpalUK C NeHCTBUTEILHBIMU
' qucIaMa

i [Ipubnvok€HHblE BBIYMCICHMS, NpaBHUiIa OKPYTIEHHMS, NPUKUIKA M OLCHKA
. pe3yibrara BEIUYMCIECHUH

2 AnrebpanuecKkue BhIpaKeHHUs

2.1 BykBeHHBIE BBIpaXXeHHUS (BRIPAKEHUS C TIEPEMEHHBIMH)

55 Cremenp ¢ menbiM mokaszateneM. CTEMeHb C PAlMOHAIBHBIM ITOKA3aTENEM.
' CaoiicTBa cTeneHn

2.3 MHorouneHsr

2.4 Amnrebpanueckas 1pobb

g ApudmeTnaecknit KOPEHb HaTypalbHOM CTETIEHH. HeticTBrs c
2 apuQMETHYECKUMHU KOPHAME HATYpPAIbHON CTEIeHH

3 VYpaBHEHNS U HepaBeHCTBA

31 Ienbie u papoGHO-panuoHANbHEIE ypaBHEeHHs. CHCTEMBI W COBOKYITHOCTH
' YpaBHEHHUU

53 Lenble n npoGHO-palMoOHaNbHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemenne TekcToBBIX 33724

4 YuncnoBrle oCIe0BATENBHOCTH

4.1 IlocnenoBaTtenbHOCTH, CIOCOOBI 3aaHUS TIOCIIEN0BATEILHOCTEN

4.2 ApudmeTnieckas M TreoOMETpHHECCKas Iporpcccuu.  DopMylia  CIOXKHBIX




MIPOLIEHTOB

) OyHKIMH
Oynkius, crmocobbl  3amaHus  GyHkumu.  Ipaduk  pymxumm.  O6nactb
ONpPEIENeHN H MHOKECTBO 3Ha9eHnH QyHkimn. Hymm dymkunu. [TpomexyTku
3.l 3HaKONOCTOSHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBI U
MUHHMYMBI (pyHKIuM. HamGombllee M HauMeHbIIee 3HAYeHWe (QYHKIMM Ha
[IPOMEXKYTKE
6 KoopauHats!l Ha IpAMOI U MIIIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlexapToBbI KOOPAWHATEI Ha MIIIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypsl ¥ UX CBOICTBa
T TpeyronbHuk
e MHoroyToIhHUKH
7.4 OKpy»XHOCTb U KPyT
T M3mepeHne reoMeTpuueckuX BEIUIUH
7.6 BexTops! Ha TuTOCKOCTH
8 BeposTHOCTh U cTaTUCTHUKA
8.1 OmnmcarenpHas CTaTHCTHKA
8.2 BeposTHOCTB
8.3 KombunaTopuka
8.4 MHosxecTBa
8.5 I'padwr




YHEBHO-METOOWYECKOE OBECINEYEHUE
OBPA30OBATEJIbHOIO NMPOLECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUATbI OJ1A YYEHUKA

MaTemaTuka. Anrebpa. 7 knacc. basoBbiii ypoBeHb. YuebHuK (Makapbiues
tO. H., Munarok H. ., Hewwkos K. U. u op. non pepakumnent Tensikosckoro C. A))

Matematvika. Anrebpa. 8 knacc. ba3oBblii ypoBeHb. YuebHUK (Makapbiues
tO. H., Munaok H. T, Hewkos K. W. n op. noa pepakumein Tenskosckoro C. A.)

MaTemaTuka. Anrebpa. 9knacc. basoBbii ypoBeHb. YUeBHUK (Makapsives HO.
H., Munatok H. T, Hewkos K. . u ap. noa penakuuent Tenskosckoro C. A.)

METOOUYECKUE MATEPUANDLI ONd YYUTENA

MaTematuka. Anrebpa. 7 knacc. ba3oBblii ypoBeHb. YUebHUK (Makapbiues
tO. H., Mungiok H. ., Hewkos K. W. 1 ap. nog penakumeir Tenskosckoro C. A.)

MaTematuka. Anrebpa. 8 knacc. ba3oBblii ypoBeHb. YUebHUK (Makapbiues
t0. H., Mungiok H. T, Hewkos K. W. n ap. nox pepakuueit Tensikosckoro C. A.)

MaTematuka. Anrebpa. 9knacc. basoBkblii ypoBeHb. YuebHUK (Makapsivues HO.
H., Mungiok H. ., Hewkos K. W. u gp. nog penakuueii Tenskosckoro C. A.)

LUNDPOBLIE OEPA3OBATEJIILHbLIE PECYPCbhI U PECYPCbI CETU
UHTEPHET



