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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIIETO
oOpa3oBaHMs: OHAa OOECIEUMBAET HU3YUYEHHE APYTUX JAUCLUUIUIMH KaK €CTECTBEHHO-
HAyyHOro, TaK M TyMaHUTapHOTO IMKJIOB, €€ OCBOCHHME HEOOXOAUMO MJis
POAODKEHUS 00pa30BaHUs | ISl MOBCEAHEBHOM XKM3HU. Pa3BuTHe y oOydarommxcs
HAYYHBIX TPEACTABICHUN O TPOUCXOXKIECHUH H CYIIHOCTH anreOpandecKux
abcTpakiuii, crnoco0e OTpa)KEHUsT MaTEMAaTUYECKONM HAYKOU SIBJIEHHI U MPOLIECCOB B
IpUpOJIE U OOIIECTBE, POJIM MATEMAaTUYECKOTO MOAEIMPOBAHNS B HAYYHOM O3HAHUU
U B IIPAKTHKE CIIOCOOCTBYET (hOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHMSI U KAUYECTB
MBIIUICHUSI, HEOOXOIMMBIX ISl aJanTalliid B COBPEMEHHOM IU(GPOBOM OOIIECTBE.
N3yuenne anreOpbl oOecrneurBaeT pa3BUTHE YMEHHUSI HAONIOJaTh, CPaBHUBATh,
HaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JI€HCTBUS, BBIBOABI, (POPMYIUPOBATH
yrBepxkaAeHus. OcBoeHHE Kypca anredpbl 00ecleuyuBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHUS OOYYarOIIMUXCS: OHMU HCIONB3YIOT JEAYKTUBHBIE W WHIYKTHBHBIC
paccyxaeHus, 00O0OIIeHHe W KOHKPETH3aIMIo, a0CTparupoBaHUE U aHAJOTHIO.
OOyuenue anreOpe mpeAnojaraeT 3HAYUTENIbHBIM O0BEM  CaMOCTOATEIBHOU
JESATEIbHOCTH ~ OOyYarolMxcs, IMO3TOMY CaMOCTOSATEIbHOE pEIIeHHEe 3a]ad
00y4arolUMUCs SBJISETCS peann3aluei JesTeIbHOCTHOIO IPUHIIAIA O0yUEHUSI.

B ctpykType mporpammel y4eOHOTO Kypca « Anredpa» yriayO0inEHHOTO U3YUCHHUS
OCHOBHOE MECTO 3aHMMAIOT COJAEpKATEeIbHO-METOMWYecKue nuHUM: «Yuciaa u
BBIYHCIICHUS», «ANreOpandeckue BbIPpAKECHUS», «YpaBHEHUS U HEPABEHCTBaAY,
«Dynkuuny. Kaxxaas u3 3Tux copepkareabHO-METOINYECKUX JTUHUM pa3BUBAETCs HA
HOPOTSKEHUH TPEX JIET U3YUEHHsI Kypca, B3aUMOJICUCTBYS C IPYTUMHU €T0 JIMHUAMU. B
XO0Je W3Y4YeHHS Kypca OOydJarommMcs TMPHUXOAUTCA JIOTHYECKH PacCyKIaTh,
UCTIONb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B CBSi3M ¢ 3TUM B mporpammy
yuebHOro  Kypca  «AnreOpa»  BKIIOYEHbl  HEKOTOPbIE  OCHOBBI  JIOTHMKH,
IPEJICTAaBICHHBIE BO BCEX OCHOBHBIX pa3jielax MaTeMaTUYecKOro oOpa3oBaHUs U
CHOCOOCTBYIOIIME  OBJAJCHUI0O  OOYYalOUUMHUCS  OCHOB  YHHMBEPCAIbHOIO
MaTemMaTnueckoro s3bika. ConepkaTelbHOW U CTPYKTYPHOM OCOOEHHOCTBIO
y4eOHOro Kypca « Anredpay sIBISIETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JnuHUM «Yucna U BBIYUCIEHUA» CIYXUT OCHOBOM AJis
JAJIbHENUIIEr0 W3Y4YeHUs] MaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHUIO Yy OOydYarolIuXcCs
JIOTHYECKOTO MBIIIEHUS, (DOPMHUPOBAHUIO YMEHHs MOJB30BATHCA ANTOPUTMAMH, a
Tak)Ke MPHOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TIOBCETHEBHOM
XKU3HU. Pa3BUTHE MOHATUS O 4YMCIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs
CBS3aHO C pAlMOHAJIBHBIMU M HPPAMOHAIBHBIMU YHCIaMHU, (HOPMHUPOBAHHEM



IIPEICTABICHUN O ACHCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHUS YKMCIOBOM JIMHUU
OTHECEHO K CpeIHEMY O0IIeMy 00pa30BaHHIO.

CopeprkaHue ByX anreOpandecKuX JIMHUN — « ATeOpandecKue BIPAKESHUS» U
«YpaBHEHUSI U HEPaBEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOyYarommxcs
MaTeMaTHUYeCKOro anmapara, HEOOXOAMMOIO Ui pelIeHHs 3aJad MaTeMAaTUKH,
CMEXHBIX TIPEIMETOB U OKpY’Karolel pearbHOCTH. Ha ypoBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus y4eOHBII MaTepual rPyNIuPyeTCcss BOKPYT palliOHATBHBIX BBIPAKEHUI.
AnreOpa JIE€MOHCTpUPYET 3HAYEHUE MAaTEMAaTUKH KakK S3bIKa JUIsl IMOCTPOCHHS
MaTEMaTUYECKUX MOJIEJIEH, OIMCAaHUs IPOLIECCOB M SIBJICHUN pealbHOro mupa. B
3aa4l 00y4eHUsl anredpe BXOIAT TaKkKe JalbHeHllee pa3BUTHE aIrOPUTMUYECKOTO
MBIIUICHUS, HEOOXOAMMOTO, B YaCTHOCTH, Ui OCBOCHHUS Kypca HH(POPMATHKH, U
OBJIaJICHUE HaBBIKAMH JEAYKTUBHBIX paccyxacHuid. [IpeoOpa3oBaHne CHMBOJIBHBIX
dhopM CTIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS, CIIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxxanue (QyHKIMOHAIbHO-TpaUUECKOM JMHUM HAleJIEHO Ha IOJIy4eHHE
00yJaromuMuCcs 3HAaHUM O PYHKIHSIX KaK BaKHEUIIeH MaTeMaTH4eCKO MOIETH AJis
ONMCAaHUS U MUCCIENIOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SBJICHUN B NPHUPOAE U
oOmiectBe. M3ydyeHne marepuaia CiocOOCTBYET pPa3BUTHIO Y OOYYArOIIMUXCS YMEHUS
UCIIOJIB30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMaTUKH —
CJIOBECHOT'0, CHUMBOJIMYECKOTO, Ipauueckoro, BHOCUT BKJIaJ B (HOpMHUpPOBaHHE
IPEICTABICHUI O POJIM MATEMAaTUKU B PA3BUTHH LIMBUIIN3ALUU U KYJIbTYPHI.

VYriyOn€HHbI Kypc anreOpbl XapakTepU3yeTcsl U3YUEHUEM JOMOJTHUTEIbHOIO
TEOPETHUUECKOI0 ammapaTa U CBS3aHHBIX C HUM METOJOB pELIeHus 3aaad. Anreopa
SIBJISIETCSL SI3BIKOM JJISl ONMMCAHUS OOBEKTOB U 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM
MaTEeMaTHYECKOTO MoOJenupoBaHusa. [Ipm 3ToM caMu OOBEKTH MaTeMaTHYECKUX
YMO3aKJIIOUEHU M TpPUHATBIE B anreOpe npaBuwia HMX KOHCTPYHPOBAHHS
CHocoOCTBYIOT (POPMHUPOBAHUIO YMEHHII OOOCHOBBIBATH M JIOKa3bIBAaTh CYXKICHMS,
Pa3BUBAIOT MATEMAaTUYECKYH0 MHTYMIMIO, KpPaTKO W HaBIIHO PAaCKPBIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOEHUN M ydaT UX MpUMEHEeHHuto. Tem cambIM airedpa
3aHMMaeT OJHO U3 BEAYIHUX MECT B (POPMHUPOBAHUU HAYYHO-TEOPETUUIECKOTO
MBIIUICHUST 00YyYaOIINXCSl.

CornacHo yudeOHOMYy IIaHy B 7-9 Kkjaccax wu3ydaercs YYeOHbI Kypc
«AnreOpa», KOTOpBIA BKIIOYACT CJIECAYIOUIME OCHOBHBIE pa3/eibl COJEPIKaHUA:
«Ynucna ©  BBIYUCICHUSN», «ANTeOpandecKkue BBIPAKEHUA», «YPaBHEHHUS U
HEPaBEHCTBA», « DyHKLIIUW.

Ha nsyuenue yuebHOro xypca «Anredpa» oroautcs 272 yaca: B 8 Kiacce —
136 vacoB (4 yaca B Hefient0), B 9 kiacce — 136 yacoB (4 4yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA
7 KJIIACC

Yuciia u BbIYMCTICHUS

PauvonansHeie uncna. CpaBHEHHE, YHNOPSAOYMBAHHE M apU(PMETHUYECKUE
JEUCTBUA C PalMOHAJIBHBIMU YK CIIaMU. YnciioBas npsiMasi, MOAYJIb YHCIIA.

CreneHp ¢ HaTypaJgbpHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alMCh YHCIA B
NECATUIHOHN ITO3UIIMOHHON CUCTEME CUHUCIICHUS.

Pemmenne TeKCTOBBIX 3amad apudmMeThdeckuM crocoOom. Pemenue 3amau u3
peaJlbHOM MPaKTUKHU HAa YacTH, Ha ApoOU, HA MPOLIEHThI, IPUMEHEHNE OTHOILIECHUHN U
IpONOpLUI MPHU PELICHUH 3a/ad, PEelIeHUE 3a]a4 Ha JBUXKEHHE, padoTy, MOKYIIKH,
HAJIOTH.

JlenmumocTsb 1eabix uyncesl. CBOMCTBA ICIUMOCTH.

[Ipocteie u cocrtaBHble uwncna. YErHple M HeE4yE€THbIE yucna. [Ipu3Haku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AETMMOCTH CYMMBI H
IIPOU3BEACHUS LENBIX YHCEI IPU PELICHUH 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM.

HaunbGonpmmii oOmuii AenuTeNb U HauMEHbIee O0IIee KpaTHOE ABYX YHCEI.
B3aumHo npocteie yncna. Anroput™ EBkinpa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONepallii HaJl OCTaTKAMHU.

AnredpanvecKue BbIPAKEHUSI

BrlpaxxeHue ¢ mepeMEHHbIMU. 3HA4YE€HHE BBIPAKEHUS C IEPEMEHHBIMMU.
[IpencraBienne 3aBUCUMOCTH MEXI1Y BETUUMHAMU B BUJIE (POPMYJIBIL.

ToxnaectBo. ToxaecTBeHHbIE MpeoOpa3oBaHUs alreOpPandecKuX BBIPAKEHUI.
Jl0Ka3aTenbCTBO TOXKIECTB.

Opnounensl. OqHOUIEH CTaHAAPTHOTO BUJA. CTENEeHb OHOUICHA.

Muorounensl. MHorowieH crtaHgapTHoro Bujaa. CTeneHb MHOTOYJICHA.
CrnoxxeHue, BBIYMTAHHE, YMHOKEHHE W JelieHHne MHorowieHoB. IIpeoOpa3oBanue
LIEJIOTO BBIPaXXEHUs1 B MHOTOWIeH. KOpHM MHOrO4JIeHa.

@opMyJIbl COKpAIEHHOTO YMHOKEHHUS: KBAaJpaT CyMMBbl M KBaJpaT pa3sHOCTU
IBYX BBIpAXEHUM, Ky0 CyMMbl M KyO pa3HOCTH JABYX BBIPaXECHHM, pa3HOCTb
KBaJPaTOB JIBYX BBIPAKEHUM, MPOU3BEICHUE PA3HOCTH M CyMMBI JIBYX BBIpaKEHUH,
CyMMa M pa3HOCTh KyOOB JABYX BbIPaKEHHIA.

Pa3yioxenne MHOrouseHa Ha MHOXKHUTENU. BriHECeHHE 00IIEero MHOXHUTENS 3a
CKOOKH. MeTo1 TpynIUpOBKHU.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogqHoM nepeMeHHo. KopeHnb ypaBHeHUs. CBOMCTBAa ypaBHEHHM €
OJIHOW MEepEeMEHHOM. PaBHOCHMIBHOCTD YpaBHEHUH. Y PaBHEHHE KAK MAaTeMaTHYECKast
MOJIEJIb PEAIBHON CUTYyaLUH.



JluHeniHOe ypaBHEHME C OJHOM MNEepeMeHHOM. Yuncio KOpHEW JIMHEHHOIO
ypaBHEHMs. PemieHue TEKCTOBBIX 3aJad4 C IOMOIIBIO JIMHEWHBIX YPaBHEHUHU.
JIuHeliHOE ypaBHEHME, COIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMsl IepeMeHHbIMH. ['paduk JMHEMHOro ypaBHEHUS C JBYMs
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHUW C JIBYMsl II€PEMEHHBIMM.
['padpuueckuii MeTon pemieHuss CHCTEMbl JIMHEHMHBIX YpPaBHEHHA C JIByMSA
IIEPEMECHHBIMU. PelIeHne CHCTEM JIMHEWHBIX YPAaBHEHWUW C JBYMsI INEPEMEHHBIMU
METOJOM IOJICTAHOBKHA M METOAOM clokeHUsA. CucTemMa IBYX JTUHEHWHBIX YPAaBHECHUMN
C ABYMs IIEPEMEHHBIMU KaK MOJEIb PEAJIbHON CUTYAIUU.

DOyHKUIMHA

Koopaunara Toukn Ha mpsiMor. UHCIIOBBIE NMPOMEXYTKH. PaccrosiHne mexnmy
JIBYMsI TOUKAMU KOOPAUHATHOM IIPSIMOM.

[IpssMmoyrosibHast cuctemMa KoopAauHat. AOciucca M OpJuMHAaTa TOYKH Ha
KOOpAMHATHON 1uiockocTH. [lpumeps! rpadukoB, 3anaHHbIX (opmynamu. UteHue
rpaMKOB peasibHbIX 3aBUCUMOCTEH.

OYHKIMOHAIIBHBIE 3aBUCUMOCTH MEXAYy BenuuuHamH. l[loHsTHE (QYHKUIHU.
OyHKIMA KaKk MaTeMaTH4YecKasi MOJIENb pealibHOTO Tpotiecca. O6macTy onpeaeneHus
u obnacte 3HaueHuil QyHkiuu. CrnocoObl 3amanus ¢GyHkiuu. ['padux dyHKITM.
[TonsiTus MakcumMymMa M MHHMMYMa, BO3pacTaHus M YObIBaHMS Ha NpUMepax
peanbHbIX 3aBUCUMOCTEH.

Jluneitnas ¢yHkus, e€ cpoiicTBa. ['paduk nuueiHo ¢yHkiuu. [padux
bynkun y = |x|. Kycouno-3amannpie QyHKIHH.

8 KVIACC

Yuciia ¥ BIYMCICHUSA

KBaaparHbeie kopHU. Apu@METHUYECKU KBaApaTHBIA KOPEHb U €ro CBOWCTBA.
[loHATHE WppanMOHAIBHOIO 4Yucaa. JleWcTBUA € UPPALUOHAIBHBIMU YHCIAMMU.
CBolicTBa IEUCTBUU C MpPpPAalMOHAIBHBIMHA 4dnciiaMu. CpaBHEHUE HMPPalMOHAIBHBIX
qHUCel.

IIpencraBiieHrss O  pacCIIMPEHMSIX  YHUCIOBBIX  MHOXKECTB. MHOXKecTBa
HaTypaJIbHBIX, LEJIbIX, PAMOHAIBHBIX, JEUCTBUTEIBHBIX dncesl. CpaBHEHHE YuUCEl.
YucnoBble MPOMEKYTKH.

JerictBus ¢ ocrarkamu. Octatku creneHen. [[pumMeHeHne 0CTaTkoB K PEMIEHUIO
YPaBHEHMH B LEJIbIX YUCIAX U TEKCTOBBIX 3a/1a4.

Pa3mepbl 00BEKTOB OKpYXaroIIero MHpa, JUIMTEIBHOCTh IPOLIECCOB B
OKpy»katromeM Mupe. CTaHIapTHBIN BU YUCIIA.

AJuiredOpanvecKue BbIPaKeHUs!

Anrebpanueckass apoOb. JlomycTuMmble 3HA4Y€HUs IEPEMEHHBIX B JPOOHO-
palMoHaJIbHBIX BbIpaKeHUsAX. (OCHOBHOE CBOMCTBO anreOpanyeckod apoOwu.



CrnoxxeHue, BbIYMTAHUE, YMHOXXEHUE M JIEJICHHE aireOpandeckux JpoOei.
Brigenenne menoit yactu aareOpandeckoi 1poomu.

ParmonanpHbie BhIpakeHUs. TOXAECTBEHHbIE TPeoOpa3oBaHUs PAIIMOHAIBHBIX
BBIPAKCHUM.

JlomycTuMble  3HA4YEHUS TEPEMEHHBIX B BBIPAXKECHUAX, COAEpPKALIUX
apumeTnyeckue KBaapaTHbie KOpHU. T0XIeCTBEHHBIE TPEOOPA30BaHMSI BRIPAKECHUH,
cozepxalmx apupMeTUIeCKre KBapATHbIE KOPHH.

CreneHsp C 1meNbIM MOKa3aTeneM U e€ cBoicTBa. [IpeobpasoBanne BhIpaXEHHIH,
COZEPIKAILMX CTEIICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue. Dopmyiia KOpHEW KBAJgPaTHOTO YpPaBHEHUS.
Konn4uecTBO NENCTBUTENBHBIX KOPHEW KBAaJpaTHOrO ypaBHeHHs. Teopema Buera.
VYpaBHEHUs, CBOJUMBIE K JJUHEHHBIM YPaBHEHUSM WJIU K KBaJPaTHbIM YPaBHEHHUSM.
KBagpaTrHoe ypaBHEHHME C mapaMmeTpoM. PemeHue TEeKCTOBBIX 3aJad C IMOMOLIBIO
KBa/IPAaTHBIX YPABHEHUM.

JlpoOHO-parmoHaIbHBIE  ypaBHEHWs.  PemeHne  IpoOHO-paIiMOHAIBHBIX
ypaBHeHU. PeleHne TEKCTOBBIX 3aJad C TOMOIMIBIO JPOOHO-PAIMOHAIBHBIX
ypaBHeHUH. ['paduueckast uHTEpHpeTaus ypaBHEHUH ¢ JBYMsI IEPEMEHHBIMU.

UYucnossle HepaBeHCTBA. CBOKCTBA YMCIOBBIX HEPABEHCTB.

HepaseHctBo ¢ nepemeHHoi. CTporue u HecTporue HepaBeHCTBa. CIIOXKEHUE U
YMHOKCHHE  YHUCIOBBIX HepaBeHCTB. OlEHHMBaHWE 3HAYEHHUS  BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

IloHsATHE O pelIEeHNU HEPABEHCTBA C OJHOM IIEPEMEHHON. MHOXKECTBO peleHUuN
HEpaBEHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOE HEPABEHCTBO C OJHOM IMEPEMEHHOM M MHOXKECTBA €r0 PEIICHHM.
Pemienrie MMHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOM. CHUCTEMBI U COBOKYITHOCTH
JMHENHBIX HEPABEHCTB C OJHOM NEpPEeMEHHOW. PemeHue TEKCTOBBIX 3amad C
IIOMOILBIO JINHEWHBIX HEPABEHCTB C OJHOW ITEPEMEHHOM.

DOyHKIUN

OO6nacTh ompeneieHus ¥ MHOKECTBO 3HaueHH (PpyHkumu. CrocoObl 3aiaHus
bynkmuii. I'paduk pynkuuu. Urenue cBoicTB GyHKIMU 1o €€ rpaduky. [Ipumeps
rpa¢ukoB QyHKIUHN, OTPAKAIOLUIUX PEATIbHBIE TPOLIECCHI.

Jluneitnas ¢QyHkuusa. @OyHKIMM, ONUCHIBAIOLIME TMPSAMYI0 M OOpaTHYIO
POMOPIIMOHATIFHBIC 3aBUCUMOCTH, UX TPaPUKH.

Oynkupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| u ux cBoiicTsa.
KycouHno-3aiannbie yHKIUY.

9 KJIACC

Yucaa 1 BEIYUCJICHUSA



Kopens n-ii ctenenu u ero cBoiictsa. CTENeHb ¢ pallMOHAIIBHBIM [TOKA3aTelIeM U
€€ CBONCTBA.

AJuiredOpanvecKue BbIPaKeHUs!

ToxaecTBeHHbIE NPEeOOpPa30BaHUsI BBIPAKEHUH, COAEpXKAIIUX KOPEHb n-i
creneHd. ToxkaecTBeHHbIE MpPeoOpa30BaHUSl BBIPAXKEHUM, COJEP)KALIUX CTEHEHb C
palMOHAIBHBIM [TOKA3aTEIEM.

KBagpatneii TpéxwieH. KopHu kBagpatHoro tpéxuneHa. Pazmoxenue
KBaIPAaTHOTO TPEXWICHA HA TUHEHHbBIE MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

buxBanpartHsie ypaBHeHus. [IpuMepsl NpUMEHEHUII METOJOB PaBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEeHBl MEPEMEHHOM, TpadUyecKkoro MeToAa MpH pEHICHUU
ypaBHEHUM 3-U U 4-U CTENICHEM.

Pemenue npoOHO-paliMOHABHBIX YPaBHEHUH.

Pemenne cucreM ypaBHEHMH C IByMs IEpEMEHHBIMHU. PemeHue nmpocrenmmx
CUCTEM HEJMHEHHBIX YpaBHEHHH C JByMs NepeMeHHbIMHU. ['paduueckuii Meron
pelIeHus] CUCTEMbI HEJTMHEHHBIX YPABHEHUI ¢ JByMsl epeMeHHbIMU. CucTemMa JIByX
HEJIMHEHNHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU KaK MOJIEIb PEAIbHOM CUTYaLIHH.

UuciioBble HEpAaBEHCTBA. PenieHue JIMHEWHBIX HEPAaBEHCTB. JlOKa3aTenbCTBO
HEPaBEHCTB.

KBazparHble HepaBeHCTBa € OJHOM IIEpEeMEHHOW. PemieHune KBaapaTHBIX
HEPaBEHCTB IrpapmuecKUM METOJIOM M METOJOM MHTEPBAJIOB. MeTO UHTEPBAJIOB AJIs
pPalMOHAIBHBIX HEPABEHCTB. [IpocTeiimme HepaBeHCTBA € TAPaMETPOM.

PemreHre TeKCTOBBIX 3a7a4 ¢ TOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ aByMms mepeMeHHbIMU. PemeHue HepaBeHCTBA C  JIByMs
nepeMeHHbIMU. CUCTEMBI HEPABEHCTB C ByMs lepeMEeHHbIMU. ['paduyeckuii MeToa
pELIeHUs] CUCTEM HEPABEHCTB C ABYMSI IIEPEMEHHBIMH.

DOyHKUIMHA

OyHKIUS. CpoiicTBa  (YHKIIMIA: HYyId  (QYHKUMHM,  IPOMEXKYTKU
3HAKOIIOCTOSIHCTBA (DYHKIIUH, MPOMEKYTKH BO3pacTaHUs U YOBIBaHUS (DYHKIIHH,
4ETHBIC ¥ HEUETHBIE (DYHKINH, HanOOJbIIIee U HAaNMEHbIIIee 3HAYCHUSI (PYHKIIUH.

KBagpatnuynas ¢ynkuuss u e€ cBoiicTBa. lcmosib3oBaHuE  CBOMCTB
KBaJIpaTUUHOW (yHKUMM A7 pemieHus 3anad. [loctpoenue rpaduka KBaapaTuyHOU
¢ynkiun. Ilonoxkenune rpaduka KBagpaTUYHOW (YHKIUH B 3aBUCHUMOCTH OT €€
kod¢dumentoB. I'paduku byuknuii y =ax2, y = a(x — m)> uy = a(x — m)’ +n.
[TocTpoenne rpadukoB GYHKIIHIA ¢ TTOMOIIBIO IPEOOpa30BaHUH.

HpobHo-nuneiinas Gyukuus. MccnenoBanue QyHKIIHA.

®OyHKuMA y = X" ¢ HaTypaJlbHBIM IIOKa3aTesIeM /1 U €€ TpaduK.

Yucii0BbIe MOCIEAOBATEILHOCTH U IIPOTPEeCCHH



[TonsitTue 4yucioBoil mocienoBaTenbHOCTH. KoHeuHble U OECKOHEUHbIE
MOCJIEIOBATEIBHOCTH. OrpanuyeHHas MOCJIEIOBATENBHOCTb. MOHOTOHHO
Bo3pactaromass  (yObIBarommasl)  mocieaoBarelbHOCTh.  CrmocoObl  3amaHus
NOCJIEA0BATEIbHOCTU: ONUCATENbHbIM, TAOJMYHBIM, C MOMOLIBIO (OPMYJIBI #-TO
YJICHA, PEKyPPEHTHBIM.

Apudmernueckass u TreoMerpuueckas mporpeccud. (CBOWCTBAa  4JICHOB
apudmMeTndecko W TeoMeTpuyecKo mporpeccuit. Dopmyisl  n-TO  WiIeHa
apu(mMeTndecKo W TeoOMEeTpUUYecKoil mporpeccuil. POpPMyIbl CyMMBI TEPBBIX 7
YJIEHOB apu(METHUYECKOW M TeOMETpUYECKOW mporpeccuil. 3ajauyu Ha IMPOLEHTHI,
OaHKOBCKHE BKJIAJIbl, KPEIUTBHI.

[IpencraBieHrne O CXOAMMOCTM MOCIEAOBATEIBHOCTH, O CYMMHPOBaHUU
OECKOHEYHO yOBbIBAIOIIEH F€OMETPUYECKON TPOTPECCHUM.

Meron maTemarndeckor nHAyKIMH. [Ipocreiimme npumepsl.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMBI YUYHEBHOI'O
KYPCA «AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaTbl OCBOCHHMS MPOrpaMMbl IO  MaTeMaTHKE
XapaKTEePU3YIOTCS B YACTH:

1) naTPHOTHYECKOT0 BOCIIMTAHUS:

IPOSBIICHHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUNMCKOW MaTEMaTUKH,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOMN
MaTeMaTUYECKOW MIKOJIbI, K MCIOJIb30BAHUIO ITUX JOCTHKEHUW B JPYTMX HAayKax U
MPUKJIATHBIX cepax;

2) rpamaaHCKOro ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEM TpaKJaHWHA U pealu3alliu €ro
paB, MIPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3THUUHBIX
CTPYKTYp, SIBIICHU, NPOUEAYpP TpakIaHCKOro oOIecTsa (Hampumep, BBIOOPHI,
OTIPOCBI), TOTOBHOCTHIO K OOCYXICHUIO OSTHYECKHX MPoOJeM, CBS3aHHBIX C
MPaKTUYECKUM TMPUMEHEHHEM JOCTHKEHUW HayKd, OCO3HAHHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX TPUHIHUIIOB B IESITEIBHOCTH YUYEHOTO;

3) TPY10BOr0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha AakKTHMBHOE y4YaCcTU€ B PEHICHUH NPaKTHUYECKUX 3ajad
MaTE€MaTUYECKOM HAaMNpaBIIEHHOCTH, OCO3HAHWEM BaXHOCTM MATEMAaTHYECKOTO
o0Opa3oBaHMs Ha MPOTSHKEHUH BCEH JKU3HU IS YCIEIHOW MpodeCcCHOHATBHON
NESTEIPHOCTH M Pa3BUTUEM HEOOXOJIUMBIX YMEHUN, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM HHAWBUIYATHLHON TPAaeKTOPUU OOpa30oBaHWs W >KM3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

CIIOCOOHOCTBI0O K  OMOILMOHAIBHOMY M ACTETHUYECKOMY  BOCHPHUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHWM, PacCyKIEHUW, YMEHUIO BHUICTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTe HAYYHOI'O IMO3HAHMS:

OpHEHTAlMe B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsI YEIOBEKAa, MPUPOIBI U
oOlecTBa, TMOHMMAHMEM MAaTEMaTUYeCKOM HayKHM Kak c@epbl YeJOoBEUYEeCKOM
NEATEIIbHOCTH, 3TaloB €€ Pa3BUTUSA M 3HAYMMOCTH [JII PAa3BUTHUS LIMBUIIU3AIUHU,
OBJIQJICHUEM SI3bIKOM MAaTE€MAaTHKU U MaTEMAaTHU4YEeCKOM KYJIbTYpOll KakK CpeICTBOM
MO3HAaHUA MUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATEIBCKOMN JAESITEIbHOCTH;

6) d¢usuueckoro BocnuTaHus, (GOPMHUPOBAHMS KYJbTYPbI 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJay4uns:



FOTOBHOCTBIO TPUMEHATh MAaTEMaTHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pOBBsl,  BEICHHWS  3I0pPOBOrO  oOpaza  KW3HM  (3I0pOBOE  TUTaHHE,
cOTaHCUPOBAHHBIN PEXUM 3aHATHA W OTHObIXa, peryisapHas (usudeckas
aKTHUBHOCTB), C(DOPMHUPOBAHHOCTHIO HaBbIKAa pedICKCHH, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOT'0 K€ IpaBa JAPYroro 4ejioBeKa;

7) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

OpPHUEHTAIIMEN HA MPUMECHEHUE MAaTEMaTUYECKUX 3HAHUMW 1A PEUICHUS 3a7a4 B
00J1aCTH COXPAaHHOCTH OKPYIKAIOIICH CPEIbl, INTAHUPOBAHUS TTOCTYIIKOB U OIEHKH MX
BO3MOXKHBIX TIOCJIEICTBUN JUISI OKPYJKalOIIEH Cpenpl, OCO3HAHHEM TIJ100aIbHOTO
XapakKTepa AKOJOTUUECKUX MPOoOJIeM U IyTel UX PEIICHUS;

8) ajmanTauuMu K M3MEHAKWINMMCH YCJIOBUSAIM COUHAJIBHOW W NPHUPOTHON
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIOBHUSAX HEONPEACIEHHOCTH, ITOBBILIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO JNEATEIBHOCTh, B TOM YHUCIIC
YMEHHE YUUTHCS Y JPYTUX JIIOJICH, TpHoOpeTaTh B COBMECTHOM JIESITEIHHOCTH HOBBIC
3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTBITA IPYTUX;

HEOOXOJMMOCThI0O B (DOPMHUPOBAHUM HOBBIX 3HAHWN, (OPMYITUPOBATH HJIEH,
MOHSATHS, TUIIOTE3bl 00 OOBEKTaX W SBJICHUSIX, B TOM YHCJIE paHEE HEU3BECTHBIX,
0oco3HaBaTh JACHUIMUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IUIAaHUPOBATh
CBOC pa3BUTUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPHHUMATH CTPECCOBYIO
CUTyallMi0 KaK BBI30B, TPeOyIONUi KOHTPMEpP, KOPPEKTUPOBATH IPHHUMAEMBIC
peuieHuss U JeWcTBUSA, (OPMYJIUpPOBATh U OIEHHWBATh PHUCKU W IOCICACTBUSA,
dbopMUPOBaTH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynprate ocBOeHHS TpOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus y oOydaromierocss OymyT chopMupoBaHB MeTampeaMeTHbIE
pe3yJbTaThbl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCAIbHBIMU
MO03HABATEILHBIMU JEHCTBUSIMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JEHCTBUSMH B YHUBEPCATBHBIMH PETYJIATUBHBIMH JIEHCTBUSIMH.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS
ba3oBble Jiornueckue aeicTBUA:

BBISIBJSITH M XAPAKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTEMaTUYECKHUX
00BEKTOB, TTOHATUN, OTHOIICHUN MEXTY MOHATHAMU, (HOPMYIUPOBATH OMPEACIICHHUS
MOHSATHUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJacCU(pUKAIIMNA, OCHOBAHUS IS
000011IeHNs U CpaBHEHUsI, KpUTEPUHU ITPOBOIMMOTO aHAJIN3a;



BOCIIPUHUMATB, dopMynupoBaTh U NpPeOOpPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHbBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEYUS B
(dakTax, JaHHBIX, HAOMIOJEHUSAX M YTBEPXKICHUSAX, MpeayiaraTb KpPUTEpUU AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JeNaTh BBIBOJBI C HCHOJB30BAHMEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pazOupaTh [10Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPKACHUM (IpsIMble U OT
IPOTUBHOTO), IPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTEMaTHUECKUX (DaKTOB,
BBICTPAMBaTh apryMEHTALMIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, PUMEHATH
METO]T MaTeMAaTUYECKON UHIYKITNH, 0O0CHOBBIBATH COOCTBEHHBIEC PACCYKICHNUS;

BBIOMpATh Ccrmocod pemeHuss ydyeOHOM 3anaud  (CpaBHUBATh HECKOJBKO
BapHAHTOB PEIICHHUS, BHIOMPATh HanOoJee MOAXOAAIIMNNA C YIETOM CaMOCTOATEIHHO
BBIJICJICHHBIX KPUTEPUEB).
basoBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUA WHCTPYMEHT MO3HAHUA,
(bopMynpoBaTh BOIIPOCHI, (bukcupyromme IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

IPOBOJUTE II0 CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY SKCIEPHMEHT,
UCCJIEIOBAHUE I10 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTUYeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSITENIbHO (POPMYJIMpOBaTh OO0OOIIEHHS M BBIBOABI IO pE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUS,  UCCIENOBaHMUsS,  JKCIEPUMEHTa,  OLICHHUBATH
JIOCTOBEPHOCTH MOTYUYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHUI];

IPOTHO3UPOBAaTh BO3MOXKHOE pPAa3BUTHE IMIPOILIECCa, a TaKXKe BBIIBUIAThH
IIPEATIOIOKEHNS O €70 Pa3BUTUN B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmueii:

BBISIBISITH ~ HEJIOCTATOYHOCTh W M30BITOYHOCTh WHGOpPMAIlMH, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a/1a4H;

BBIOMpATh, AHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh M  HUHTEPIPETHPOBATH
UH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABICHHUS;

BbIOMpaTh (hOpMYy MpeACTaBICHUs HHPOPMALUU U WILITIOCTPUPOBATH pPEIIacMble
3a7a4M CXeMaMH, JruarpaMMaMu, HHOU rpadukoil 1 ©X KOMOMHAIMSIMH,

OIICHWBATh HAAEKHOCTh HMH(OPMAIMHU TIO KPUTEPHSIM, MPEATIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ
BOCIIPUHUMATL U CI)OpMy.HI/IpOBaTB CYXKICHUS B COOTBCTCTBUU C YCJIOBHAMU U
OCIsIMUA O6HI€HI/ISI, SICHO, TOYHO, I'PAMOTHO BBIPAKATb CBOIO TOYKY 3PCHUA B YCTHBIX U



MACBbMEHHBIX  TEKCTaX, JlaBaTh IIOSICHEHUS TI0 XOJy pEIICHUs  3ajauyd,
KOMMEHTHPOBATH TTOJIYYCHHBIA PE3YJIbTAT;

B X0JI¢ OOCYXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMON TEMBI,
npo0JIeMbl, peliaeMon 3a/1au, BRICKAa3bIBAaTh UJICH, HAIICIICHHBIC HA TIOMCK PEIICHUS,
COTIOCTABJIATh CBOM CYXICHUS C CYXJACHUSMH JPYIUX YYaCTHUKOB JIHAJIOra,
OoOHapy)XWBaTh pa3IWYUe W CXOJACTBO TIO3UIMHA, B KOPPEKTHOW dopme
bopMyIIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MIPEICTABIIATh PE3YNBTATHl PEIICHUs 3aadH, JKCICPUMEHTA, HCCIICIOBaHUS,
MIPOEKTA, CAMOCTOSITEIBHO BBHIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH;

MOHUMAaTh W HCIIONH30BaTh MPEUMYIECTBA KOMAHIHONW W WHIWBUIyAIbHOU
paboTBl TP pENICHHH Y4YeOHBIX MATEeMAaTHYCCKUX 3a7ad, NPUHUMATh Ieib
COBMECTHOM JIEATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pPaboTHI,
pacrpenensaTb BUJBI padOT, JOTOBapHBATHCS, OOCYXKJAaTh IPOIECC M PE3yJbTar
paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIHOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (0OCyx)aeHHs, OOMEH MHEHUH,
«MO3TOBBIC IMTYPMBD» M MHBIC); BBITIOJHATH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH
CBOU JEUCTBHUS C APYTUMU YiICHAMHU KOMAaHbI, OIICHUBATh KAa4eCTBO pe3ysbTaTa U
Ka4eCTBO CBOETO BKJIaja B OOIIUN pe3ynbTaT MO KPUTEPHUSAM, CHOPMYIHMPOBAHHBIM
y4aCTHHKaMHU B3aUMO/ICHCTBUSI.

Pery/isiTuBHBIe YHUBepCaJbHbIe y4eOHbIe AeiicTBUSA
Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI ISl PEIICHUS B JKM3HEHHBIX W YYEOHBIX CHUTYalUsX,
OpUEHTHPOBATHCS B PA3UYHBIX MOJAXOAAX MPUHATHS pelIeHUuil (MHIWBUIYaTbHOE,
IPyIIIOBOE);

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH, AJITOPUTM PEIICHUs 3a/1a4Ml (UM €ro 4acTh),
BBIOMpaTh CMOCOO pEIIeHHs C yYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YUETOM
HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOLIUOHAIbHBI HHTEJJIEKT:

BJAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIA Mpolecca M pe3ysbTara
pelIeHrs MaTeMaTHIeCKOH 3a7a4r, CAMOMOTHBAIH U PEQIICKCHH;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MpPH PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWCHHBIX
OILLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa JESATEIbHOCTH IOCTABJICHHON LENU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTIXKCHUS WM HEIOCTIKEHUS eI, HAaXOAHThH
OmIMOKyY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;



BbBIpAKaThb SMOIUHU IIPpU U3YYCHHUHN MATCMATHYCCKUX 00BEKTOB U (baKTOB, JaBaTb
SMOIOMOHAIIBHYIO OLCHKY PCHICHMA 3a/1a1H.

IMPEAMETHBIE PE3YJIBTATBI

K xonIity oOydenust B 7 kjaacce oOyJarONIUiiCs MOTYIUT CICAYIONINE MPEIMETHBIC
pe3yJIbTaTHhI:

Yucsia v BbIYMCJIEHUS

ParmmonanbHble yncna.

[lepexoauTs OT omHOM (OpMBI 3amucu 4yucen K JApyrod (mpeoOpa3oBHIBATH
TECATUIHYIO Tp0o0bh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH
B OECKOHEYHYIO JECATUUHYIO IPOOB).

Hcnonp30BaTh MOHATHS MHOYKECTBA HATYPAJIbHBIX YHCEN, MHOXECTBA LEJBIX
YUCEJ, MHOXECTBA pPAUMOHAJIBHBIX YHCEI IMPU PpELIICHUH 33/1a4, I[POBEICHUU
pacCcy)IEHUN U JOKA3aTEIbCTB.

[ToHuMaTh 1 OOBIACHATH CMBICIT TO3UIIMOHHOM 3aMMCH HATYPaJIbHOT'O YHCIIA.

CpaBHUBATH U YIIOPSAIOYMBATH PAIMOHAIILHBIC YUCTIA.

BrinonusaTe, coyeras yCTHbIE M NHCbMEHHBIE MPUEMBI, apupMETUUECKUE
JEUCTBUSL C PAMOHAIBHBIMU YHWCIAMH, MCIOJIb30BATh CBOWCTBA YMCEN U MpaBUia
JNEUCTBUM, IPUEMBI PALIMOHAIBHBIX BHIUMCIICHUH.

BrInonHSTh 1EMCTBUSI CO CTENEHSIMU C HATYPaJIbHBIMU IMOKA3aTEIISIMU.

HaxoauTh 3HauY€HUs] YHUCIOBBIX BBIPAKEHUN, COJEpXKAIIUX palMOHAIbHbBIC
Yuclia U CTENEeHM C HATypaJIbHBIM I[I0KA3aTeJeM, IPUMEHSTh Pa3HOOOpa3HbIC
CrocoObl U MPUEMBI BHIYUCIICHUS], COCTABJIATh M OLIEHUWBATH YMCIOBBIC BBIPAKECHUS
IIPY PEIICHUH TPAKTUICCKUX 3a7a9 U 3a/1a49 U3 IPYTUX YICOHBIX MPEIMETOB.

OKpyIJISITh Yucia ¢ 3aJaHHON TOYHOCTBIO, a TAKXKE MO CMBICIY MPAKTUYECKON
CUTYyallud, BBIMOJIHATh MPUKUIKY M OIEHKY pe3yJibTaTa BBIYUCICHUM, OILICHKY
3HAYEHUI YUCIOBBIX BHIPAYKECHHI, B TOM YHCJIE NIPY PEHICHUU NMPAKTUYECKHUX 3a7a4.

Pemate TekcToBhIE 3amauM  apuPMETHUYECKUM CIOCOOOM, HCIMOJIb30BaTh
TaOJIUIIBI, CXEMBI, YEPTEKH, IPYTUE CPEACTBA MPEICTABICHUS TaHHBIX TIPH PEIICHUH
3a/1a4.

Pemath mpakTUKO-OPUEHTUPOBAHHBIE 3aJa4d, CBSI3aHHBIE C OTHOIIECHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYMH, MPOLUEHTAMH, HMHTEPHPETUPOBATH
pe3yJbTaThl pEUICHUs 3a7ad C YYETOM OrPAHUYEHUM, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.

J1eIMOCTb.

Jloka3pIBaTh U MPUMEHSTH PU PELICHUH 3a]1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4, §,
5,3,6,9,10, 11, npuzHaku AETMMOCTA CYMMBI U NIPOX3BEICHUS LIEJIbIX YUCEI.

PacknanpiBaTh HA MHOKHUTENM HaTypalibHbIC YUCIIA.



CB0OOOJHO ONEepUpPOBaTh MOHATUAMU: YETHOE YMCIIO, HEYETHOE YUCIIO, B3aUMHO
IPOCTHIE YUCTIA.

HaxomuTe HamOombmniA OOIMMKA JETUTETh W HAaWMEHbBIIEEe O0IIee KpaTHOE
YKCEJI U UCITOJIB30BATh UX IPU PEIICHUH 3a/1a4, IPUMEHATH alnroputM EBkiauaa.

OnepupoBaTh NOHATHEM OCTAaTKa 110 MOJYJIIO, IPUMEHATh CBOMCTBA CPaBHEHUN
0 MOJYJIIO.

AuiredOpanvecKue BbIPaKEeHUs!

BripaxeHus ¢ nepeMeHHbIMHU.

Hcnonp30BaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B
IPOLIECCE OCBOEHMSI Y4eOHOT0 MaTepuania.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPAKEHUU MNpU 33JaHHBIX 3HAYCHHSIX

MIEPEMEHHBIX.
Hcnons30BaTh MMOHATHE TOKJICCTBA, BBIIIOJIHATH TOKIECTBECHHBIC
npeoOpa3oBaHusl BRIPAXKEHHH, TOKa3bIBaTh TOXK/ICCTRA.
MHOro4jeHsbl.

BrinonHsaTe npeodpa3oBaHus 1EIOI0 BBIPAKEHHSI B MHOTOYJIEH MPUBEICHUEM
MOTOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BoinonHsATe aeiicTBUA (CI0XKEHHE, BBIUUTAHUE, YMHOKEHHUE) C OJHOWIEHAMH U
C MHOTOWJIEHaMU, IPUMEHSTH (POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBajapaT U KyO
CYMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJIpaToB, CyMMa U pa3HOCTh KyOOB), B
TOM YHUCJE I YIPOIIECHUS BBIYNCICHUN.

OCymeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOXHWTEIW C MOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0o MHOXXMTEJS, TPYNIUPOBKH ClaraéMblX, MPUMEHss
(opMyJIbl COKpPAIIEHHOTO YMHOKEHUS.

[TpumenaTs mpeobpa3oBaHrss MHOTOUJICHOB I PEIICHUS Pa3IUYHbIX 33/a4 U3
MAaTE€MaTUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTEIEHEHM C HATypaJIbHBIMHM II0KA3aTeNAMU  JUIA
peoOpa3oBaHus BbIPAKEHUI.

YpaBHeHMs U HEPABEHCTBA

Pemare nmHeEVHBIE ypaBHEHHS C OJHOM IEPEMEHHOM, NPHUMEHSA IPAaBUIIA
IIEPEX0/1a OT UCXOAHOTO YPaBHEHUS K paBHOCHIILHOMY eMy. [IpoBepATs, sBisgeTcs au
YHUCJI0 KOPHEM YPaBHEHUS.

[TonbGupate mnpumepbl map YHUCET, SBISIONIMXCA PEHICHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IMJIOCKOCTH TpaUK JTMHEHHOTO ypaBHEHUS C JBYMS
NEPEMEHHBIMHU, MOJIb3YACh IPaUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUSL.

Pemate cuctemMbl IBYX JIMHEHHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMHU, B TOM
qucie rpapuueckKu.



CocTaBnsaTe W pemaTh JIMHEHHOE YpPAaBHEHHE WJIA CHCTEMY JIMHEHHBIX
YPaBHEHHMH IO YCJIIOBHIO 3aJla4d, NHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pE3yJIbTaT.

DOyHKUIMHA

Koopaunate! u rpaduku.

N300pakaTh Ha KOOPAMHATHOW TPSIMOW TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HHTEPBAJbl, 3alIMChIBATh YWCIOBBIE IIPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTmedaTs B KOOPAUHATHOM INTIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIUU.

CtpouTts rpaduku TMHEHHBIX (DYHKINH.

OnuceiBaTh C MOMOIIBIO (PYHKIMH HM3BECTHBIE 3aBUCHUMOCTU  MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, pPACCTOSHHUE, IL€HA, KOJMYECTBO, CTOUMOCTD,
IPOU3BOJUTENLHOCTb, BpEMsl, 00bEM PabOTHI.

HaxoauTh 3HaueHne QyHKIUU 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpaduuecknii crmocoO MpeACTaBICHUS W aHaIW3a WHGPOpPMAIUH,
U3BJIEKATh ¥ MHTEPIIPETHPOBATh MH(OPMAILINIO U3 TPaAdUKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEN.

Wcnonp3oBaTh cBOMCTBAa (yHKUMH 11 aHanu3a TpaduUKOB pealbHbIX
3aBUCHUMOCTEN (HynIn (yHKUMH, MPOMEXYTKH 3HAKOIMOCTOSHCTBA (YHKIUH,
IPOMEXYTKA BO3pacTaHusl M yObIBaHMA (PYHKIHMM, HAauOOJbIIee W HAaUMEHBIIEE
3HAYEHUs PYHKIIIH).

Hcnonp3oBaTh rpaduku Ui UCCIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEH, MpH
pELIeHNN 3a]a4 U3 JPYruX YUYEOHBIX MPEAMETOB U pEabHOM KU3HH.

K koHiy oOyudeHus: B 8 kiacce o0yyarouiuiicsi OJyYUT CIEAYIOIINUE MPEAMETHBIE
pEe3yJIbTaThI:

Yuciia ¥ BIYMCICHUS

HppanmonanbHbIE YUCIA.

[loHnMaTe W MCIONB30BATH NPEACTABICHUS O PACUIMPEHUM YHUCIOBBIX
MHOYECTB.

CBOOOJHO ONEepUpOBaTh MOHATUSAMU: KBAJIPATHBI KOpPEHb, apU(PMETHUECKUN
KBaJpAaTHBI KOPEHb, UPPALUOHAIBHOE YHCIIO, HAXOJIWUTh, OLICHUBATH KBAJPATHBIE
KOPHH, WCIIONIb3Ysl MPU HEOOXOIUMOCTH KaNbKYJSTOP, BBIIOIHATH MPEOOpa3oBaHus
BBIPAXEHN, COAEPKAIINX KBAIPATHBIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh HayallbHBIE NPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
qucen Ui CPaBHEHUS, OKPYIVIEHHS M BBIYMCICHUN, M300pa)kaTh ICHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPJAWHATHOW MPSMOM.



Hcnonp3oBaTh 3amucu OOJNBUIMX U MaJbIX YHUCENl C IMOMOIIBIO JIE€CATUYHBIX
npobeil u creneHel yucna 10, 3anuchiBaTh U OKPYIJIATH YHCIIOBBIE 3HAYEHHS
peanbHBIX BEJIUYHH C UCIIOIB30BAHUEM PA3HBIX CHCTEM U3MEPEHUM.

J1emMMOCTb.

CBOOOJHO onepUpoBaTh MOHATUEM OCTaTKa IO MOJYJIIO, IPUMEHITh CBOMCTBA
CpPaBHEHUHN MO MOAYJIO, HAXOAHWTh OCTATKM CYMMBI M IPOU3BEACHUS MO JAHHOMY
MOJYJIIO.

AJuiredOpanvecKue BbIPaKeHUs!

JpoOHO-pallnOHAIbHBIE BHIPAYKEHUSI.

HaxomuTte pomycTuMble 3HA4€HHS MEPEMEHHBIX B JIPOOHO-pallMOHATbHBIX
BBIPKECHHSIX.

[IprMeHSATH OCHOBHOE CBOMCTBO PAIIMOHAIBHOM IpOOH.

BreimonHsATe mpuBeneHue anredpandeckux apodeil kK ollieMy 3HaMEHAaTeno,
CJIOKEHHE, YMHOXKEHHE, JeJIEHNE aJlreOpandeckux ApooeH.

BbINONMHATE TOXAECTBEHHBIE TPE0Opa30BaHMsI pallMOHAIbHBIX BBIPAXKECHUM.

[TpumenaTs mpeoOpa3oBaHUs BBHIPAKEHUN IS PEIICHHs Pa3INMYHbIX 3a7ad U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

CreneHn.

[IpumMeHATP MOHATHME CTENEHM ¢ LEeIbIlM  [0Ka3areleM,  BBINOJHATH
peoOpa3oBaHusl BIPAXKEHUM, CONEPIKALUX CTENIEHH C LEIbIM ITOKa3aTEJIEM.

WppanroHaabHble BBIPAXKEHUSI.

HaxonuTe qomycTUMbIE 3HAYEHUsI MEPEMEHHBIX B BBIPAXKEHUSX, COACPIKAIIUX
apu(mMeTnyecKkue KBaJpaTHble KOPHHU.

BoinonHsATe npeoOpa3oBaHUsl UPPALMOHAIBHBIX  BBIPAXKEHHH, HCIOIb3Ys
CBOMCTBA KOPHEHN.

YpaBHeHMsl 1 HEPaBeHCTBA

Pemate kBagpaTHbIE YpaBHEHHS.

Pemats 1poOGHO-pallOHaIbHBIE YPAaBHEHMUSL.

Pemate nuHelHbIE ypaBHEHMS C [apaMeTpamMH, HECJIOXKHbIE CHUCTEMBI
JIMHEWHBIX YPABHEHUH C IMAPAMETPAMM.

[IpoBOAUTE HCCIIENOBAHUS YPABHEHWUU W CHCTEM YPaBHEHHM, B TOM YHUCIE C
IpUMEHEHUEM IpaUyecKuX NpeacTaBlIeHUN (yCTaHAaBIUBATh, UMEET JIM YpPaBHEHUE
WIH CUCTEMA YPaBHEHUM PEIICHNUs, €CIIU UMEET, TO CKOJIbKO, U ITPOYee).

[lepexomuTes OT crnoBecHOM (QOPMYIMPOBKH 3amaun K €€ anredpandyecKoit
MOJIEJIA C TIIOMOIIBIO COCTaBJICHHWS YpPaBHEHUS WM CHUCTEMbl ypaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M ITOJTYYEHHBIN pe3yJsbTarT.

[IpumMeHATh CBOWCTBA YHMCIOBBIX HEPABEHCTB JJII CPAaBHEHMS, OLICHKH, PEIlaTh
JVHEWHbIE HEPABEHCTBA C OJHOW NEPEMEHHON U UX CHCTEMBI, JaBaTh rpapUuecKyro
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKUIMHA

[lonuMaTh ¥ HMCHOJIB30BaTh (PYHKIIMOHAJIBHBIE TMOHATHS M S3bIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O03HAYCHHS), OMPENCIITh 3HAUYCHHE (QYHKIMH TI0 3HAYCHUIO
apryMeHTa, ONpeIeNiATh CBOMCTBA (PYHKIMU 10 €€ rpaduKy.

Crpoutsb rpaduku GyHKIHMA , ONKUCHIBATH CBOWCTBA YUCIOBON (QYHKIMU 1O €€

rpaduky.

K koHiy oOyudeHus B 9 kiaacce oOyyarouiuiicsi OJyYUT CIEAYIOIINE MPEAMETHBIE
pEe3yJIbTaThI:

Yuciia ¥ BIYMCICHUS

CBOOOIHO oOMEpUpOBATh TMOHATHSAMH: KOpPEHb #-W CTENEeHH, CTENeHb C
pPAalMOHAIIBHBIM  IIOKA3aTENIEM, HAaxXOJWThb KOPEHb M-W CTEIEHH, CTEINEHb C
palMoHaJIbHBIM IIOKa3aTeleM, HCHOIb3ysl MpH HEOOXOJUMOCTU KaJIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHA 71-i CTEIIEHHU, CTEIIEHU C PAllMOHAJIBHBIM IOKA3aTEJIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCUCTBUTENIBHBIX YHUCEN IIPU PELICHUU
3a/1a4, MMPOBEJACHUN PACCYKIAECHNUN U TOKA3aTEIbCTB.

CpaBHHMBaTh M  YNOPSJAOYMBATH  JICWCTBUTENIBHBIE  YHUCIIA,  OKPYIJIATH
JNEUCTBUTEIIBHBIC YHUCIA, BBIIOJHATH NPUKUIKY pE3yJibTara BBIYHCICHUN, OLICHKY
YUCJIOBBIX BBIPAKECHUM.

AJuiredOpanvecKue BbIPaKeHUs!

CB0OOOJHO OmEepUpOBaTh MOHATHEM KBaJApPAaTHOrO TPEXUJIeHA, HAXOAUTh KOPHU
KBaJPaTHOI'0 TPEXUJICHA.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA TUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pemars MHENHBIE M KBaJApAaTHBIE YPABHEHUS, YPABHEHNUS, CBOIAIIMECS K HHUM,
JIPOOHO-pallMOHANIbHBIE YPAaBHEHUS.

Pemrars HECOKHBIE KBAaIpaTHBIC YPABHEHUS C IAPAMETPOM.

Pemate nuHENHBIE HEpPABEHCTBA, KBAJPAaTHBIE HEPABEHCTBA, HCIOJb30BAThH
METOJI WHTEpPBAJIOB, H300pakaTh pEIICHHE HEPaBEHCTB HA YHCIOBOW MPSMOM,
3aIUCHIBATh PEUIEHUE C IOMOLIBI0 CUMBOJIOB.

Pemate cucTeMbl NBYX JIMHEHHBIX YPAaBHEHUM C JBYMSA IIEPEMEHHBIMU WU
CUCTEMBI IBYX YPaBHEHUMN, B KOTOPBIX OJTHO YPABHEHUE HE SBIACTCS JIMHEUHBIM.

Pemats HECHOKHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUM C TAPAMETPOM.

[IpuMeHATh METOABI PABHOCHIBHBIX MpeoOpa3oBaHUM, 3aMEHBI MEPEMEHHOM,
rpauuecKkoro MeTo/ia Npu pelIeHUU ypaBHEHUH 3-1 U 4-ii cTeneHen.

Pemare cucteMsl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIIINE
KBaJIpaTHOE HEPABEHCTBO, U300pa)kaTh PEIIEHNE CUCTEMbl HEPABEHCTB HA YMCIOBOU
IIPSAMOM, 3aIIUCHIBATH PEIIEHHUE C IIOMOLIBIO CUMBOJIOB.

Pemate ypaBHEHMs, HEpAaBEHCTBA W MX CHCTEMBl, B TOM 4YHUCIE C
OTPaHUYCHUSAMHU, HAIIPUMED, B LIEJIBIX YHUCIIAX.



[TpoBoaUTH MCCIENOBAaHUS YPAaBHEHMM M CHCTEM YPAaBHEHM, B TOM YHUCIE C
IpUMEHEHHEM TpaduyecKux MpeacTaBiIeHul (yCTaHAaBIUBATh, UMEET JIM YPaBHEHHE
WJIM CUCTEMA YPaBHEHUM PEIICHHUS], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

Pemarts TekcTOBBIE 3ajauM  anreOpaMueckuM CIOCOOOM C  TOMOIIbBIO
COCTaBJICHUS YpaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHs, HEPABEHCTBA M WX CHUCTEMBI IS COCTaBJICHHS
MaTeMaTHYeCKOW MOJEIM pPEaNbHOM CUTyallMH WIA TPUKIAAHOW  3aJayw,
UHTEPIIPETUPOBATH MOYICHHBIE PE3YJIbTAThI B 33JaHHOM KOHTEKCTE.

Yuci1oBbIe NOCI€10BATEIbHOCTH M IPOrPecCUuH

CB000/IHO OTIEpUPOBATH MOHATUSMU: 3aBUCUMOCTD, QYHKIIHS, rpaduK QPyHKIUH,
npsiMasi MPONOPIMOHATIEHOCTD, TUHEIHAS (PYHKIUS, OOpaTHAs MPOMOPIIMOHATIFHOCTD,
napabosa, runepboa, KycouHo-3a/1aHHas QyHKITHS.

HccnenoBats ¢GyHKIUIO 1Mo €€ rpaduky, yCTaHaBIMBATh CBOMCTBA (DYHKITHIL:
o0JacTb ONpENENEHUs, MHOXKECTBO 3HAUYEHUM, HYIM (QYHKUHUH, TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, TPOMEXYTKH BO3PACTaHUS U YOBIBAHUSA, YETHOCTh U HEYETHOCTD,
HanOoIbIIIee M HANMEHBIIEe 3HAYCHU S, aCUMITOTHIL.

Pacnio3HaBaTh KBaapaTUYHYIO (QYHKIHIO 1O (opmyse, MPUBOAUTH MPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPUU.

Omnpenenary nonoxeHue rpaduka KBagpaTUYHOW (PYHKIHMU B 3aBUCUMOCTH OT
e€ Ko PUIUEeHTOB.

CtpouTts rpaduk KBaapaTuyHOU (PYHKIIMU, OTIMCHIBATH CBOMCTBA KBAaAPATUYHON
dbyHkIMu 110 €€ rpaduxy.

Hcnonp30BaTh CBOMCTBA KBaAPATUYHON (PYHKIMU JIsl pELICHUS 3a/1a4.

Ha npumepe kBaapatuyHoit GyHKIMHU cTpouth rpaduk dyHkuuu y =af(kx + b)
+ ¢ ¢ momompio peodpazoBanuii rpaduka GyHKIHHA Y=f(X).

WnmrocTpupoBaTh ¢ NOMOUIBIO TpadUKa pealbHYI0 3aBUCUMOCTb MJIM MPOLIECC
10 UX XapaKTEPUCTUKAM.

ApudmMeTndeckasi 1 reoMeTpruUYecKas NPOrpeccun

CB0OOHO OTEpUPOBATH MOHATHSAMU: MOCIEOBATEILHOCTD, apupMeTHIecKas u
r€OMETPUYECKAs MPOTPECCUMU.

3amaBaTh  IOCIIEOBATEIbHOCTH  pa3HbIMH  CIOCOOAMHU:  ONUCATEIbHBIM,
TaOJIMYHBIM, C TIOMOLIBIO (DOPMYIIBI 7-T'O WIEHA, PEKYPPEHTHBIM.

BbINONMHAT,  BBIUMCICHUS C  HUCHOJb30BaHUEM  (GOpPMyNl 7n-TO  4JieHa
apu(MeTHIeCKOl ¥ TEOMETPUUYECKOM MPOTPECCHIA, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh YICHBI TOCIEAOBATEIbHOCTH TOYKAMH HA KOOPAMHATHOM
IJIOCKOCTH.

Pemats 3a1aun, cBsI3aHHBIE C YHCIOBBIMU NIOCIIEA0BATEIBHOCTSIMU, B TOM YHCITIE
3ala4yl U3 PEATbHOM KHU3HU (C MCHOJIb30BAHUEM KaJIbKYJISATOpa, UU(POBBIX
TEXHOJIOTH).



Pacnio3HaBaTh ¥  NPUBOAUTH MPUMEPHl KOHEUHBIX M OECKOHEUHBIX
MOCNIEAOBATENbHOCTEH,  OTPAaHMYEHHBIX  IOCJIEIOBATEIbHOCTEH,  MOHOTOHHO
BO3pacTaromux (yOBIBAIOIINX ) TTOCIICIOBATETHHOCTEH.

HMeTh mipeAcTaBieHHE O CXOJUMOCTH IOCJIEA0BATEILHOCTH, YMETh HAaXOJUTh
CyMMy OE€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOrPECCUH.

[TpumeHATh METOT MaTEeMATHUECKOW MHIYKITUN TIPH PEIICHUH 3a]1ad.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM (uugposbie)
Ne ni/m KonTtposbHbie IpakTHyecKkune
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 UNCJIA 1 BBIYNCJIEHHA. 1 1 bubmmoteka LJOK
PanonanpHble yncia (IOBTOPEHUE) https://m.edso0o.ru/77¢09b13
) OYHKIUWN. KoopaunaTs! u 17 | bubnuorexa [{OK
rpadukn. OyHKIUH https://m.edso0o.ru/77¢09b13
3 AJITEBPANYECKUE BbIPAXKEHU . 7 Bbubnuotexa LJOK
BeipaxeHnus ¢ epeMeHHbIMU https://m.edsoo.ru/77¢09b13
4 YPABHEHUSA U CUCTEMBI 10 | bub6mmoreka IJOK
YPABHEHMUI. JIuneiinbie ypaBHeHUs https://m.edsoo.ru/77¢09b13
5 UNCJIA U BBIYMCJIEHHUA. Crenens ¢ 6 bubmmoteka [JOK
HaTypaJIbHBIM MTOKa3aTeIeM https://m.edso0o.ru/77¢09b13
6 AJITEBPAMYECKHUE BbIPAXKEHNA. 3 1 bubmmoteka [JOK
MHorouIeHBI https://m.edso0o.ru/77¢09b13
7 AJITEBPAMYECKHUE BbIPAXKEHNA. 14 | Bbubnuotexa LJOK
®opMyIbl COKpPAIIEHHOTO YMHOXKEHUS https://m.edso0o.ru/77¢09b13
bub6mmoreka IJOK
UNCJIA U BBIYNCJIEHHA. 1
8 = = flemmmocte 0 https://m.edsoo.ru/77¢09b13
. bubaunoreka [TOK
? OYHKLHH. Jluneiinaz dyniuns 16 ! https://m.edsoo.ru/77¢09b13
YPABHEHUA U CUCTEMBI Eu 110K
o N noIuoTeKa
10 YPABHEIjII/H/I. CucrteMbl TMHEHHBIX 14 1 hitps:/m.edsoo.ru/77e09b 13
ypaBHEHUI
1 [ToBTOpeHue, 0600IIeHNE, CHCTEMATU3AIINS 2 | bub6mmoreka IJOK
3HAHUHU https://m.edsoo.ru/77¢09b13
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136 8 0



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

8 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM TV [ Sy—— (undposBbie)
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
e padoThI e padoThbl pecypesI
| YPABHEHUA U HEPABEHCTBA. 20 1 bubmmoreka [JOK
Hepagencrtpa https://m.edso0o.ru/6d40b704
) UNCJIA U BBIUMCJIEHUS. KBanpaTHbiit 17 | bubmmoreka [JOK
KOpPEHD https://m.edso0o.ru/6d40b704
3 YPABHEHHWA 1 HEPABEHCTBA. 17 1 bubnuorexa [JOK
KBagparusle ypaBHEHUS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKHUE BBIPAXKEHN . 17 1 bubmmoreka [JOK
JpoOHO-palinoHanbHbIe BHIPAKEHUS https://m.edsoo.ru/6d40b704
5 YPABHEHUA U HEPABEHCTBA. 19 1 bubmmoreka [JOK
JpoOHO-palimoHanbHble YpaBHEHUS https://m.edso0o.ru/6d40b704
bubnmnorexka [JOK
6 OYHKIN 15 ! httDs://m.edSO(E.Iru/6d40b704
7 AJITEBPAMYECKHUE BBIPAXKEHN . 14 bubmmoreka [JOK
Crenenu https://m.edsoo.ru/6d40b704
bubmmoreka [JOK
8 UNCJIA 1 BBIYUCJIEHWA. [lenumocth 7 1 https://m.edSO(Ifru/6d40b704
9 [ToBTOpeHME, 0000MIIEHNE, 10 | bubnnorexa [JOK
cUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0



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

KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
KonTpoabu I[IpakTnyeck
n/n NMPOrpaMMblI Bceero oOpa3oBaTe/ibHbIE
ble padoThI ue padboThbl
pecypchl
bubnuoreka [JOK
! OYHKIN 25 ! https://m.edsoo.ru/133deaba
) YPABHEHIMA U HEPABEHCTBA. 15 1 bubnmorexa [JOK
KBanpaTHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHIA U HEPABEHCTBA. 25 1 bubnmorexa [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 YMCJIOBBIE ITOCJTEAOBATEJIBHOCTHU 75 | bubnmorexa [JOK
N ITPOT'PECCUHN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BbIPAXKEHU . 12 | bubamnorexa [JOK
Crenens ¢ palluOHAIBHBIM MOKa3aTeIeM https://m.edsoo.ru/133deaba
6 [ToBTOpenue, 06001IeHUE, CUCTEMAaTH3AIUS 14 1 bubnmorexa [JOK
3HaHUU https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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
https://m.edsoo.ru/133deaba




ITOYPOYHOE INIAHUPOBAHUME

7 KIIACC
Ne
Tema ypoka
n/n
1 [ToBTOpeHue. ParmoHanbsHbIE Yncia
2 [ToBropenue. CpaBHEeHHE, YIOPSIIOUMBAHUE U apU(METHUECKUE EHCTBUS C pAllHOHATILHBIMU YUCIIAMH
3 IToBTOpenue. Ynucnoas npsmasi, MOLYJIb YUCIa
4 [ToTropenue. IIponeHTsl, 3a1MCh IPOLIEHTOB B BUJE IpOOU U IpoOU B BUE IPOLIEHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 33/1a4X HA MPOLICHTHI
6 [ToBTOpenue. Tpu OCHOBHBIE 3a1a4u Ha IPOLIEHTHI
7 [ToBTropenue. Perenne TeKCTOBBIX 3324 apu(METHUECKIM CITOCOOOM
g [ToBTOopenue. Pemenue 3a1au u3 peanbHOM NPaKTUKKM HA YAaCTH, APOOH, IPOLEHTHI, IPUMEHEHUE OTHOLIEHUN U MPONIOPLUMA ITpH
pelIeHnH 3a1a4
9 [ToBTOopenue. Pemenue 3a1au u3 peanbHOM MPaKTUKKM HA YAaCTH, APOOH, IPOLEHTHI, IPUMEHEHHE OTHOLIECHUN U MPOIIOPLUHA ITpH
peleHny 3a1a4
10 [ToBTOpenue. PeasibHble 3aBUCUMOCTH; peLLICHHUE 3a]jad Ha JBU)KEHUE, padoTy, MOKYIKH, HAJIOTH
11 KonTponbhas padora no teme "Pannonanshelie yncina'
12 Koopaunara Touku Ha ipsiMoi
13 UucnoBble IPOMEKYTKH
14 YuciioBble IPOMEKYTKU
15 PaccrosHne mexny 1ByMs TOUKaMHU KOOPAMHATHOM IIPSMOU
16 [IpsimoyrosibHas cucreMa KoopAuHAT. Adcuycca U OpAMHATa TOYKK HAa KOOPAWHATHOM MJIOCKOCTH
17 [IpsaMoyronbHas cucrema KoopAuHAT. AGcuucca U OpAMHATa TOUKU Ha KOOPJMHATHON TIOCKOCTH
18 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMYTIaMU
19 [Tpumeps! rpadukoB, 3a1aHHBIX HopMyTaMu




20 Urenue rpauKoB peabHbIX 3aBUCUMOCTEN

21 @OyHKIMOHAIbHBIE 3aBUCUMOCTH MEX/1y BeTMUUHAMU

22 [Tonsatue pynxiuu. OyHKIUA KaKk MaTeMaTHYeCcKasi MOJIE b pealibHOIO Ipoliecca
23 [HonsTne pynkunn. @yHKIMS KaK MaTeMaTUYECKas MOJIEb PEeabHOIO IpoLecca
24 [Tonstue pynxiun. OyHKIUA Kak MaTeMaTHYeCcKasi MOJIE b pealibHOIO Ipoliecca
25 Ob6nacTp onpenenenus 1 00JacTh 3HaYCHUHN QyHKITUH

26 OO6nactp onpeneneHus 1 00JacTh 3HaYeHUH QyHKITUH

27 CrniocoObI 3a1anust GyHKIIUU

28 I'padux pynkumuu

29 Kontponbnas pabota no teme "Koopaunats! u rpadpuxu. ynkuun"

30 Boipaxkenue ¢ nepeMeHHbIMU. 3HaYEHHUE BBIPAYKEHUS C IEPEMEHHBIMU

31 BoipaxkeHue ¢ nepeMeHHbIMU. 3HaYEHHUE BBIPAYKEHUS C IEPEMEHHBIMU

32 BelpaskeHue ¢ nepeMeHHbIMU. 3HaYEHHUE BBIPAKEHUS C [IEPEMEHHBIMU

33 [IpencraBneHune 3aBUCMMOCTH MEX]ly BETMYMHAMHU B BUJIE GOPMYJIbI

34 [IpencraBineHue 3aBUCMMOCTH MEX]y BETMYMHAMHU B BUJIE (OPMYJIBI

35 Boruncnenus no hopmynam

36 Boruncnenus no popmynam

37 VYpaBHeHue ¢ oaHOM nepeMeHHoM. KopeHb ypaBHEHUs

38 CBoiicTBa ypaBHEHHI C OJHOM IMEpEMEHHON

39 CgoiicTBa ypaBHEHHI C OJHOM MEpEMEHHON

40 PaBHOCHIIBHOCTD ypaBHEHUN

41 VYpaBHEeHHE KaKk MaTeMaTUYECKasi MOJIEb PealbHON CUTYalluu

42 Hucno KopHEH JIMHEWHOTO YPaBHEHHUS

43 Yuciio KopHe# JIMHEWHOr0 YpaBHEHUS

44 Pemenue TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO JIMHEHHBIX YPaBHEHHI




45

JluneiiHOe ypaBHEHHE, CO/IEPIKAILEE 3HAK MO IS

46 Kontponbnas pabota nmo Temam "BeipaxxeHus ¢ nepemennbiMu'", ""JIuneiinbie ypaBueHus"
47 CrerneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM

48 CBolicTBa CTENEHU C HATYPaJIbHbBIM I10Ka3aTeIeM

49 CBoiicTBa CTENEHU C HATYpaJbHBIM I1OKAa3aTEIEM

50 CBolicTBa CTENEHU C HATYPaJbHBIM I10Ka3aTeIeM

51 3anuce ynciia B JECATUYHON MO3UIIMOHHOM CHUCTEME CUUCIICHUS

52 3anuch yncna B AECATUYHON MO3UIIMOHHON CUCTEME CUUCTICHUS

53 Onnounensl. OMHOWIEH cTaHAapTHOTO BUAa. CTeneHb OAHOUYICHA

54 OnHounensl. OgHOWIEH cTaHAapTHOTO BUaa. CTENeHb OHOYJICHA

55 MHorounensl. MHOrowieH ctanaapTHOro Buja. CTerneHb MHOTO4JIeHa
56 MHorouneHsl. MHOrowieH ctanapTHOro Buja. CTerneHb MHOTO4IeHa
57 CrnosxeHue ¥ BBIMUTAaHHE MHOTOYJICHOB

58 CroxeHue 1 BBIYUTaHUE MHOTOUYJICHOB

59 CrnoxeHue ¥ BRIYUTaHUE MHOTOUYJICHOB

60 YMHOKEHHUE U JIeJIeHHEe MHOTOUJICHOB

61 YMHOKEHUE U IETIEHHE MHOTOUYJIEHOB

62 YMHOKEHHUE U JIeJIeHHEe MHOTOUJICHOB

63 YMHOXEHUE U JACICHHEe MHOTOUJICHOB

64 [Ipeobpa3zoBanue 11€10T0 BHIpAXKEHUSI B MHOTOUWICH

65 [TpeoOpazoBaHue 1ENOTr0 BHIPAXKEHHSI B MHOTOWJICH

66 [Ipeobpa3zoBanue 11€10T0 BHIpAXKEHUSI B MHOTOUWICH

67 Kopau MHOTOUNIEHA

68 KopHau MHOTOUIEHA

69 ToxnectBo. ToxxaecTBeHHBIE IPe0Opa30BaHuUs aNTreOpanvdecKuX BHIPAKCHUN




70 ToxnectBo. ToxxaecTBeHHBIE IPe0Opa30BaHuUs aNTreOpanvdecKuX BHIPAKCHUN
71 ToxnectBo. ToxxaecTBeHHbIE IPeoOpa30BaHus aNredpandeckux BhIpaXKeHUN
72 ToxnectBo. ToxxaecTBeHHbIE IPeoOpa30BaHus aNredpandeckux BhIpaXKeHUN
73 ToxnectBo. ToxxaecTBeHHBIE IPe0Opa30BaHuUs aNTreOpanvdecKux BHIPAKCHUN
74 Jloka3aTenbCTBO TOXKACCTB

75 KonTponbHas padorta o temam "Crenenb ¢ HaTypajdbHbIM NoKa3zarenem", "MHorouieHs!"
76 KBagpar cymMMBI ¥ KBaipaT pa3HOCTH JIBYX BBIPAKEHHM

77 KBaapar cyMMbl HECKOJIBKUX BBIPAKEHUM

78 Ky6 cymMBbI 1 Ky0 pa3HOCTH ABYX BBIpaKECHUI

79 Pa3HocTh KBaapaToB ABYX BBIPAKECHUHN

80 [IpousBeneHne pa3HOCTH U CYMMBI JIBYX BBIPAyKEHUMN

81 [IpousBeneHne pa3HOCTH U CYMMBI JIBYX BBIPAyKEHUHN

82 CyMMa 1 pa3HOCTb KyOOB JIByX BBIpa)KE€HUIl

83 CymMa U pa3HOCTb KyOOB JIBYX BBIPayKEHUH

84 Paznoxenne MHOrousI€eHa HA MHOKUTEIH

85 [Tpou3sBeneHue pa3HOCTH CYMMBI JIBYX BBIpQ)XKEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPaKCHHUH
86 Paznoxenne MHOrouseHa Ha MHOKUTEIH

87 BriHecenue 00111ero MHOKHUTENS 32 CKOOKH

88 MeTton rpynnupoBKu

89 KonTponbHas padota o teme "®@opMyiibl COKpaIlEHHOTO YMHOXKEHUS"

90 JenmumocTs 1enbix yncelnl. CBOMCTBA ASIUMOCTH

91 JemumocTs nensix uucen. CBOMCTBA IETUMOCTH

92 [Ipocteie u coctaBHbIe uncna. YETHbIE U HEUETHBIE YKMCIIA

93 [Ipusnaku genumoctu Ha 2, 4, 8, 5,3, 6,9, 10, 11

94 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9, 10, 11




95

HpI/ISHaKI/I ACIIMMOCTHU CYMMBI U IPOU3BCACHHA LICJIBIX YUCCIT TP PCIICHUHN 3a1a4

96 HauGonpmmii o0muii geaurens 1 HauMeHbIlee 001ee KpaTHOE ABYX YHMCe
97 Bzaumno nipocTeie yncia

98 Anroput™m EBxinnia. Jlenenue ¢ octaTkoM

99 CpaBHEHUS 1IeIbIX YUCET 10 MOAYJII0 HaTYpaJIbHOIO YHCIIA
100 Jluneitnas QyHkys, e€ cBoiicTBa

101 Jluneitnas QyHkys, e€ cBoiicTBa

102 Jluneitnas pynkuus, e€ cBoiicTBa

103 I'padux nmuneitHON QyHKITUMN

104 ['paduk nuHEHON YHKINH

105 I'padux nmuneitHON QyHKITUMN

106 I'padux nmuneitHON QyHKITUMN

107 ['paduk pyHKIMU Y = | X |

108 I'paduk pynkumm y = | X |

109 I'paduk pynkumm y = | X |

110 ['paduk pyHKIHMU Yy = | X |

111 Kycouno-3amannsie pyHKIuN

112 Kycouno-3anannsie pyHkunu

113 Kycouno-3agannsie GyHKINN

114 Kycouno-3amannsie GyHKIUN

115 Kontponbnas pabota nmo temam "Jlenmumocts", "JIuneiinas ¢pynxus"
116 VYpaBHeHUE ¢ ABYMS IE€PEMEHHBIMU

117 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMU

118 I'padux TUHEHHOrO ypaBHEHUS C IBYMsI IEPEMEHHBIMU

119

I'paduk nuHEitHOTO ypaBHEHUS € ABYMS [IEPEMEHHBIMU




120

CucreMbl TUHEHHBIX YPaBHEHUMN C ABYMs [IEPEMEHHBIMU

121

CucTeMbl THHEHHBIX ypaBHCHI/Iﬁ C ABYMs IIEPECMEHHBIMU

122 I'paduueckuii MeTo]| pelIeHus] CUCTEMbI JIMHEMHBIX YPaBHEHUH ¢ IBYMS IEpEMEHHBIMU

123 ['paduueckuit MeTos perieHns CUCTEMbI TMHEUHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU

124 Pemienune cuctem TMHEHHBIX YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU METO/I0OM MO/ICTAHOBKH U METOJIOM CJIOXKEHUS

125 Pemenue cucrem JIMHENHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU METOJIOM MOJCTAHOBKHU U METOJIOM CJIO’KEHUS

126 Pemenue cucrem JIMHENHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU METOJIOM MOJCTAHOBKH U METOJIOM CJIO’KEHUS

127 Cucrema AByX JMHEHHBIX YpaBHEHUI ¢ AByMs IEPEMEHHBIMU KaK MOJIEIIb PEANbHOM CUTYyalu

128 KonTponpHas padora o Teme "CrucreMbl TUHEHHBIX ypaBHeHH'"/ Beepoccuiickas mpoBepouHast pabora

129 HtoroBas koHTposbHas paboTa / Beepoccuiickas nmpoBepouHas paboTa

130 [ToBropenue u 06o0meHue. Pemenne cucteM TMHEHHBIX YpaBHEHUH € ABYMS IIEPEMEHHBIMU METO/IOM ITOICTAHOBKH U METOJIOM
CJIO’KEHUS

131 [ToBTropenue u 0600menne. CTeneHb ¢ HaTypalIbHBIM MTOKa3aTeIeM

132 [ToBTOopenue u 06061menne. OAHOUIEHBI U MHOTOWIEHBI. TOXKAECTBEHHBIE TPE00pazoBaHmsl alnreOpanyeckux BbIpaKeHUI

133 [ToBTOpenue n 06061meHne. PopMyJibl COKPALIEHHOTO YMHOXKEHUS

134 [ToBropenue u o606menue. KoopaunaTs! u rpaduku.

135 [ToBTOpenue u o6obmeHue. Jluneitnas GpyHkuus u e€ cBolicTBa

136 [ToBropenue u o6o0meHue. Permenne cucteM TMHEHHBIX YpaBHEHUH € IBYMS IEPEMEHHBIMU

137 [ToBTOpenue n 06061eHune. Pemenue cucteM JTMHEHHBIX YPaBHEHUH ¢ IByMsI IEPEMEHHBIMU




8 KJIACC

Ne
Tema ypoka

n/n
1 UucnoBble HEPABEHCTBA
2 CBolicTBa YHUCIOBBIX HEPABEHCTB
3 CBolicTBa YMCIIOBBIX HEPABEHCTB
4 Jloka3aTenbCTBO HEPABEHCTB
5 HepasenctBo ¢ nepemenHoii. CTporue u HECTpOrue HepaBeHCTBa
6 HepasenctBo ¢ nepemenHoi. CTporue u HeCTpOrue HEpaBeHCTBA
7 CrnosxeHue 1 yMHOXKEHUE YUCIIOBbIX HepaBeHCTB. OlLleHNBaHNE 3HAYEHUSI BBIPAKEHUS
8 CrnosxeHue 1 yMHOKEHUE YNCIIOBBIX HEpaBeHCTB. OLlEHNBaHUE 3HAYCHUSI BBIPAYKECHUS
9 [TonsiTHE O pelmIeHnN HEPaBEHCTBA ¢ OAHOU ITEpEMEHHON. MHOKECTBO PEIICHUI HEPABEHCTBA
10 [TonsiTHE O pemIeHNN HEPAaBEHCTBA C OAHOU ITEpEMEHHON. MHOKECTBO PEIICHNI HEPABEHCTBA
11 PaBHOCUBbHBIE HEpaBeHCTBA. HepaBeHCTBO-ClieAcTBHE
12 YucioBble IPOMEKYTKH
13 JIuneitHOe HEPaBEHCTBO C OAHON IEPEMEHHOM U MHOKECTBO €T0 peIIeHU
14 Penienne nuHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN
15 Pemenne mMHENHBIX HEPABEHCTB C OHOU IIEPEMEHHON
16 Penienne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
17 CucremMbl TMHEMHBIX HEPABEHCTB C OJAHON IIEPEMEHHOM
18 Cucrembl TMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
19 Pemenne TekCTOBBIX 3a7ja4 ¢ IOMOIIBIO JINHEHHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOMN
20 KonrponsHas padora o Teme "HepaBencrna"
21 KBanpatHbie KopHU




22 Apudmernaeckuii KBaJpaTHBI KOPEHB U €r0 CBOHCTBA

23 Apudmernueckuil KBaJpaTHbIM KOPEHb U €r0 CBOMCTBA

24 [TonsaTHe uppanmoHaibHOro yncia. JledcTBus ¢ uppalMoOHAIbLHBIMU YUCIAMU

25 CaoiicTBa AelCTBUI C UppaLlMOHAIBHBIMU YHCIaAMU

26 CgoiicTBa I€MCTBUI C UPPALIMOHATBHBIMU YU CIAMU

27 CaoiicTBa AelCTBUI C UppaLlMOHAIBHBIMU YHCIaAMU

28 CpaBHeHUE UppallMOHAIBHBIX YUCEI

29 CpaBHeHME UPPALIMOHATBHBIX YHUCEIT

30 MHO0KecTBO JIeHCTBUTENBHBIX YKcel. [IpeacTraBienus o paciiupeHUsIX YUCIOBBIX MHOXKECTB

31 JlonycTUMBbIE 3HAUCHUSI IEPEMEHHBIX B BBIPAXKEHUSAX, COACPIKALINX apU(PMETUYECKHE KBaIpaTHbIE KOPHU
32 JlonycTHMBIe 3HAYSHHSI IEPEMEHHBIX B BRIPAKEHUSX, COACPIKAIINX apu(PMETHIECKIE KBapaTHbIE KOPHU
33 ToxnecTBeHHbIE TPe0Opa30BaHuUs BBIPAKEHHM, COACPIKAIINX apu(PMETHYECKIE KBaIpaTHbIE KOPHU

34 ToxnecTBeHHbIe TPeoOpa30BaHus BBIPAKEHUH, COACpIKALINX apu(pMETUYECKHE KBaIpaTHbIE KOPHU

35 ToxnecTBeHHbIE TPe0Opa30BaHuUs BBIPAKEHH, COACPIKAIINX apu(PMETHYECKIE KBaIpaTHbIE KOPHU

36 ToxnecTBeHHBIE TPe0Opa30BaHuUs BBIPAKEHH, COACPIKAIINX apu(PMETHYECKIE KBaIpaTHbIE KOPHU

37 KontposbHas padota mo teme "KBajpaTHbiii KOpeHb"

38 KBanpartHoe ypaBHeHue

39 dopmyna KOpHEH KBaapaTHOro ypaBHeHUs. KonnuecTBo AeHCTBUTENbHBIX KOPHEH KBAAPaTHOTO YpPaBHEHUS
40 dopmyJsia KOpHEN KBaAPaTHOTO ypaBHEHUs. KOIM4ecTBO 1€MCTBUTEIIBHBIX KOPHEN KBAAPATHOTO YPABHEHUS
41 @opMyita KOpHEH KBaPATHOrO ypaBHEHUsA. Konn4yecTBO 1eHCTBUTENIBHBIX KOPHEN KBaIpaTHOTO YPaBHEHHUS
42 dopmyna KOpHEH KBaapaTHOro ypaBHeHUs. KonnuecTBo AeHCTBUTENbHBIX KOPHEH KBAAPaTHOTO YpaBHEHUS
43 Teopema Buera

44 Teopema Buera

45 VYpaBHEeHUs, CBOJUMBIE K IMHEMHBIM YPAaBHEHHSIM WIIM K KBAaJJPaTHBIM YPABHEHUSAM

46 VYpaBHeHUsI, CBOAUMBIE K JIMHEHHBIM YPaBHEHMSIM UJIU K KBaJIPATHBIM YPaBHEHUSIM




47

KBanpaTtHoe ypaBHEHUE C TapaMeTpOM

48 Pemienue kBaipaTHBIX YpaBHEHUH ¢ apaMeTpamu

49 Pemienue kBaipaTHBIX YpaBHEHUH ¢ apaMeTpamu

50 Pemenne kBaapaTHBIX YpaBHEHHM, COAEPKALIUX 3HAK MOIYJIS

51 Pemienue kBaipaTHBIX YpaBHEHUH, coJlepKalluX 3HAK MOy

52 VYpaBHEeHHE KaK MaTeMaTUYECKasi MOJIENb pealbHON CUTYyalluu

53 Pemenne TeKCTOBBIX 33714 € TOMOIIBIO KBaJIPATHBIX YPABHEHUN

54 KonTponbnas pabota nmo Teme "KBaaparueie ypaBHeHHS"

55 PannoHanbeHbIe BeIpaXeHUs

56 ToxnecTBeHHble TPeoOpa30BaHUs PALIMOHAIBHBIX BBIPAXKEHUN

57 ToxnecTBeHHbIE TPe0OPa30BaHUS PAIIIOHAIBHBIX BBIPAKCHUN

58 ToxnecTBeHHbIE TPe0OPa30BaHUS PAIIIOHAIBHBIX BBIPAKCHUN

59 ToxnecTBeHHble TPeoOpa30BaHUs PALIMOHAIBHBIX BBIPAXKEHUN

60 Anrebpanueckas 1po0b. JlomycTrMble 3HAYCHUS IEPEMEHHBIX B APOOHO-PAITMOHAIBHBIX BBIPAKEHHIX
61 Anrebpanueckas 1po0b. JlomycTrMble 3HAYCHHUS IEPEMEHHBIX B APOOHO-PAITMOHAIBHBIX BBIPAKEHHIX
62 Anrebpanueckas 1po6b. JlomycTMble 3HaYCHUS HEPEMEHHBIX B APOOHO-PALIMOHAIBHBIX BBIPAKEHHUIX
63 OcHOBHOE CBOWCTBO anreOpandeckon Apoou

64 OCHOBHOE CBOMCTBO alredpanyeckon 1poou

65 CrnoxeHure 1 BEIUNTaHHE alTe0pandecKux Ipooeid

66 CroxeHre 1 BEIYUTaHHE alre0pandeckux Ipooeit

67 YMHOXEHHUE U JICJICHHUE alre0OpanvyecKux apooei

68 YMHOXKEHHUE U JiefieHHe anreOpandeckux apooeit

69 YMHOXKEHHUE U JiefieHre anreOpandecKux apooeit

70 Bo3zBenenue anredpandeckoi 1poOu B CTETICHb

71 KonrponsHas padora o Teme "IpoOHO-paninoHaIbHBIE BEIpAXKECHNS"




72 JpoOHO-palmoHaIbHbIC YPAaBHEHUS

73 Pemienue 1poOHO-pallMOHATIBHBIX YPAaBHEHUH, CBOASAIIMXCS K JIMHEHHBIM YPaBHEHUSM
74 Pemienue 1poOHO-pallMOHATIBHBIX YPAaBHEHUM, CBOASAIIMXCS K JTMHEHHBIM YPaBHEHUSIM
75 Pemenue npoOHO-paiMOHaIBbHBIX YPAaBHEHHA, CBOISIINXCS K JIMHEHHBIM YPaBHEHUSM
76 Pemienue 1poOHO-paliMOHAIBHBIX YPABHEHHM, CBOJSAIINXCS K KBaJIPaTHBIM ypaBHEHUSIM
77 Pemenne npoOHO-paniMOHATEHBIX YPAaBHEHHH, CBOSMIINXCS K KBaIPaTHBIM yPaBHEHHUSIM
78 Pemenne npoOHO-paniMOHATEHBIX YPAaBHEHHH, CBOSIINXCS K KBaIPaTHBIM yPaBHEHHUSIM
79 Pemienue 1poOHO-paliMOHAIBHBIX YPABHEHUM METO0OM 3aMEHbI IEPEMEHHON

80 Pemenue npoOHO-paiMOHAIEHBIX YPAaBHEHHI METOOM 3aMEHBI IIEPEMEHHOM

81 Pemienue 1poOHO-paliMOHAIBHBIX YPAaBHEHUM METO0OM 3aMEHbI IEPEMEHHON

82 Pemenune npoOHO-paiMOHATEHBIX YPAaBHEHHI METOOM 3aMEHBI IIEPEeMEHHON

83 Pemenue TekCTOBBIX 3ajjau € IOMOIIBIO IPOOHO-pallMOHAIbHBIX YPaBHEHUN

84 Penienue TekCcTOBBIX 3aj1au C MOMOIIBIO JPOOHO-pAllMOHATILHBIX YPaBHEHUH

85 Pemenue TekCTOBBIX 3a7jau € IOMOIIBIO IPOOHO-pallMOHAIbHBIX YPaBHEHUN

86 Pemenue TekCTOBBIX 3a7jau € IOMOIIBIO IPOOHO-pallMOHAIbHBIX YPaBHEHUN

87 Perienue TekCTOBBIX 3a/]au C MOMOIIBIO JPOOHO-PAllMOHATIBHBIX YPaBHEHUH

88 Pemenue TekCTOBBIX 3ajjau € IOMOIIBIO IPOOHO-pallMOHAIbHBIX YPaBHEHUN

89 I'paduueckas uHTEpIIpeTallUs YpaBHEHUH ¢ ABYMS IIEpEMEHHBIMU

90 KonrponsHas padora o Teme "/[poOHo-panoHaabHbIE ypaBHEHUS "

91 OO6nacTp orpeesieHusl © MHOXKECTBO 3HAUCHHUH (DyHKIIMH

92 OO6nacth ornpeiesieHUsl U MHOXKECTBO 3HaUeHHUH (QyHKIIMU

93 CrniocoOb1 3amanust QyHKITHIA

94 I'padux pyHxImm

95 Urenue cBoiicTB pyHkuuu no e€ rpacduky. [Ipumeps! rpadukoB GyHKINN, OTpasKalOUIUX peabHBIE MPOIIECCHI
96 @OyHKIUH, OTMCHIBAIOIIHE MPSIMYIO B OOPATHYIO MPOIIOPIIMOHAIBHBIC 3aBUCUMOCTH, UX TpaduKu




97

@OyHKIUH, OTMCHIBAIOIIHE MPSIMYIO B OOPATHYIO MPOIIOPIIUOHAIBHBIC 3aBUCUMOCTH, UX TpaduKu

98 OyHKIMH, OTIHCHIBAIOUINE MPSAMYIO U 00paTHYIO MPONOPIHOHATbHBIE 3aBUCUMOCTH, UX IpauKu
99 OyHKIUA y = X2 U €€ CBOICTBa

100 OyHkuMs y = X2 1 €€ cBoicTBa

101 OyHkuua y = x3 u e€ cBOICTBa

102 OyHKIUA y =K/X 1 €€ CBOICTBa

103 OyHKIUA y =K/X 1 €€ CBOICTBa

104 @yHKIUA y =VX U €€ CBOICTBA

105 KonrponsHas padora o teme "®dyHkumn"

106 CreneHsb ¢ LIEJIbIM ITI0Ka3aTeleM

107 CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeIeM

108 CBolicTBa CTENEHH C LIEJIBIM I10Ka3aTeIeM

109 CBoiicTBa CTEHEHU C LIETIBIM ITI0Ka3aTelIeM

110 [IpeoOpa3oBanue BEIpAKEHHIA, COACPIKAIIMX CTEIIEHH C IIEITBIM TIOKa3aTeIeM

111 [IpeoOpa3oBanue BBIpAKEHHIA, COACPIKAIIMX CTEIIEHH C IIEITBIM TI0Ka3aTeIeM

112 [Ipeobpa3oBaHue BbIpaXeHH, COIEPIKALINX CTENEHH C LEIbIM TTOKa3aTeIeM

113 CrangapTHBIN BUJ yucaa

114 CrangapTHbIi BU]T yuca

115 JlelicTBuUS € yMCIaMU, 3alIMCAHHBIMU B CTAaHAAPTHOM BHJIE

116 JlelicTBuUSA € ynMClIaMU, 3alIMCAHHBIMU B CTAaHAAPTHOM BHJIE

117 Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, TUTEILHOCT MPOLIECCOB B OKPYKAIOILIEM MHUPE
118 Pazmepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JJIUTEILHOCTh IIPOLIECCOB B OKPYXKAIOIIIEM MUPE
119 Pa3mepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JUIUTEILHOCTh IIPOLIECCOB B OKPYXKAIOIIIEM MUPE
120 Henenue ¢ ocraTkom

121

CpaBHeHUS 1EJIbIX YUCET 10 MOJTYJII0 HaTypalbHOIO YHUCIia




122

CpaBHEHHUS 1IEJIBIX YHUCET IO MOYJII0 HATYPAJIBHOTO YKCiia

123 CBoiicTBa CpaBHEHUH 11O MOYJIIO

124 CBoiicTBa CpaBHEHUH 11O MOYJIIO

125 OcTaTKku CyMMBbI U IPOU3BENECHUS IO JAHHOMY MOJYJIIO

126 Kontponbnas padora nmo temam "Crenenn", "Jlenumocts"/ Beepocceuiickas mpoBepodHas paboTa

127 Hrorosas xoHTpONBHAs paboTa / Beepoccuiickas mpoBepodHast pabora

128 [ToBTOpenue n o6o0meHue. Penenne TMHEWHBIX HEPABEHCTB C OAHON MEPEeMEHHON U CUCTEM JIMHEHHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOM

129 [ToBTOpenue u o6o01eHue. Perenne TMHEHHBIX HEPABEHCTB C OAHON EPEeMEHHON U CUCTEM JTMHENWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN

130 [ToBTOpenue n o6o0meHue. ToxIeCTBEHHBIE TPE0OPa30BaHNUs BRIPAKEHHH, COAEpKANNX apu(METHIECKIE KBaIpaTHBIE KOPHU

131 [ToBTOpenue n o6o0meHue. Pemenne kBaipaTHBIX ypaBHEHUH. Penienne TeKCTOBBIX 3a/1a4 ¢ TIOMOIIBIO KBAIPAaTHBIX YPaBHEHUIH

132 IToBTOpenue n o6o61meHue. Pemenue 3a1au u3 peaabHON KU3HU

133 [ToBTOpenue n o6o6meHue. ToxIeCTBEHHBIE TPEOOPA30BAHNS PATMOHAIBHBIX BBIPAKCHHH

134 [ToBTOpenue n o6o0meHue. Pemenne 1poOHO-paIMOHATIEHBIX YPAaBHEHHH, CBOIIINXCS K TMHEHHBIM WIIM K KBaJPAaTHBIM YPaBHEHUSIM.
Pemenue TekCTOBBIX 3a7jau € IOMOIIBIO IPOOHO-pallMOHAIbHBIX YPaBHEHUN

135 IToBTOpenue u o6o01eHue. Perenne TeKCTOBBIX 331a4 Pa3IMYHBIMU CIIOCO0AMU

136 [ToBTOpenue n o6o0menue. Pemenue 3a1au u3 peaabHON KU3HU




9 KJIACC

Ne
Tema ypoka
n/n

| @Oynkius. CoiicTBa QyHKIMA: HYIH QYHKINH, TPOMEKYTKH 3HAKOMOCTOSTHCTBA (DYHKIIUH, TPOMEXKYTKH BO3pACTaHUS U yOBIBAHUS

¢byHKIMHU, YETHBIE U HEeUETHbIC (PYHKIIUM, HauOoJIbIIee U HaUMEHbIIee 3HAUYCHUs! (PYHKIUU
) @Oynkius. CoiicTBa QyHKIMIA: HYyIH QYHKINH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA (PYHKIIUH, TPOMEXKYTKH BO3pAcTaHUS U yOBIBaHUS

¢byHkuny, 4€THBIC U HeU€THBIC (PYHKIIUH, HAaNOOJIbIIee U HAMMEHbIIIee 3HAYCHHUS (DYHKITHH
3 [Toctpoenue rpadukoB GyHKIHN C TOMOIIBIO MPEoOpPa30BAHMIMA
4 IToctpoenue rpagukoB QyHKIHIHA ¢ TOMOLIbIO IPeOOpa30OBaHUM
5 KBagparsslii Tpéxuned. KopHu kBagpaTHOro TpéxuieHa
6 PaznoxeHue KBapaTHOro TpEXWIEHa Ha JINHEHHbIE MHOKUTEIN
7 Pasnosxenne kBaapaTHOro TpéXuieHa Ha JIMHEWHBIE MHOKUTEIN
8 KBanpartuunas ¢pyHkus u €€ cBoicTBa
9 ITapabona, KoOpAMHAThI BEPIINHBI TapaboJIbl, 0Cb CAMMETPHH apaboIIbl

b 2
10 [TocTpoenue rpaduka KBaApaTUIHON PYHKIIUU
11 [TocTpoenue rpaduka KBaApaTUIHON PYHKIIUU
12 ITocTpoenue rpaduka KBaapaTUYHON PYHKLIUU
13 [Tonoxenne rpaduka KBaApaTUIHON PYHKIUHN B 3aBHCUMOCTH OT €€ KO3 PHUIINEHTOB
14 [Tonoxenue rpaduka KBapaTUYHON PYHKIUH B 3aBUCUMOCTH OT €€ KO3 PHULINEHTOB
15 Hcnonb30BaHne CBOMCTB KBaAPAaTUUHON (QYHKIUH JUUIS pELICHUS 3a/1a4
16 Hcnonb30BaHne CBOMCTB KBaAPAaTUUHON (QYHKIUH JUUIS pELICHUS 3a/1a4
17 Hcnonb3oBaHue cBOMCTB KBaIpaTUYHON (DyHKIMM U1 peLIeHus 3a1a4
TeneHHble QYHKIUHU C HaTypalbHBIMU IIOKA3aTENIIMU, UX IpauKu U CBOMCTBA
18 C y 5
TereHHble (YHKIMU C HaTypaJlbHbIMU IOKa3aTeNIMU, UX Ipa(UKU U CBOHCTBA

19 C ,
20 Crenennble (yHKIMU C HaTYypaJlbHBIMU IOKa3aTeNIIMHU, UX Ipa(UKU U CBOMCTBA




21 Crenennblie (yHKIMU C HATYpaJbHBIMU TIOKA3aTENSIMHU, UX TPa(UKH U CBOHCTBA

22 I'paduxu Gyskmmit: y =Vx , y =3Vx , y=| x|

23 I'paduxu Gysxmmit: y =Vx ,y=3x ,y =| x|

24 Ipadukn dyskmmit: y =Vx , y=3x,y=|x|

25 KonTponbnas pabota no teme "@yHkiun"

26 [lonsiTHE O pelmIeHNN HEPaBEHCTBA C OAHOW ITEpEMEHHOM. MHOKECTBO PEIICHU HEPABEHCTBA

27 KBanpaTHble HEpaBeHCTBA C OJTHOW MEPEMEHHOM

28 KBanpaTHbie HepaBeHCTBA C OJIHOM NMEPEMEHHON

29 Pemrenue HepaBeHCTB TpagUUECKUM METOJOM U METOJIOM HWHTEPBAJIOB

30 Pemienue HepaBeHCTB rpaUUECKUM METOJJOM U METOJIOM HHTEPBAJIOB

31 HepaBenctBa, comeprkaiiue 3HaK MOy

32 HepaBenctBa, comeprkaiiue 3HaK MOy

33 CucTeMbl HEPABEHCTB C OJJHOM MTEPEMEHHOMN

34 CucreMbl HEpaBEHCTB C OJHON IIEPEMEHHOU

35 Pemenue TeKCTOBBIX 33714 ¢ IOMOIIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB

36 Pemenne TeKCTOBBIX 3aJa4 ¢ IOMOIIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB

37 HepaBeHcTBo ¢ 1ByMs nepeMeHHbIMU. Pellienue HepaBeHCTBa C IByMS IEPEMEHHBIMU

38 I'paduueckuii MeTOJ1 pelIeHusl CHCTEM HEPABEHCTB C IByMs [I€PEMEHHBIMU

39 CucreMbl HEpaBEHCTB C JBYMSI [IEPEMEHHBIMU

40 KonrponsHas padora no teme "KBanparnsie HepaBeHCTBA"

41 bukBanpaTHbie ypaBHEHUS

47 [TpumMepsl MpUMEHEHUI METOJ0B PABHOCHIILHBIX ITPE0Opa30BaHUl, 3aMEHBI TEPEMEHHOH, rpad)uIecKoro MeTo1a Ipy perIeHuu
ypaBHeHUM 3-i1 u 4-i1 cTeneHei

43 [TpumMepsl MpUMEHEHUI METOJOB PABHOCHIILHBIX ITPE0Opa30BaHUl, 3aMEHBI TEPEMEHHOH, rpad)nIecKoro MeTo/1a Py perIeHuu

ypaBHeHUl 3-i1 u 4-i1 cTeneHei




[TpumMepsl MpUMEHEHUI METOJ0B PABHOCHIILHBIX ITPE0Opa30BaHMM, 3aMEHBI TEPEMEHHOH, rpad)nIecKoro MeTo/1a Ipy perIeHuu

44 - . .
ypaBHeHUM 3-i1 u 4-i1 cTeneHei
45 Pemenue npoOHO-paniMoOHaIbHBIX YPAaBHEHH U HEPABEHCTB
46 Pemennie qpoOHO-paliiOHABHBIX YPABHEHUN U HEPABEHCTB
47 Pemenue npoOHO-paniMoOHaIbHBIX YPAaBHEHH U HEPABEHCTB
48 Pemenne npoOHO-paliiOHABHBIX YPABHEHUN U HEPABEHCTB
49 Pewrenue cucreM ypaBHeHUl ¢ AByMs IEPEMEHHBIMU
50 Pemenne cucreM ypaBHeHUN ¢ AByMs IEPEMEHHBIMU
51 Peurenue nmpoctelinx CUCTEM HEIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
52 Pemenne nmpocTenmmx CUCTEM HEITMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
53 Pemenue npocTelmx CuCTEM HEJTMHEWHBIX YPABHEHHUM C ABYMS [IEPEMEHHBIMU
54 Pemienue npocTenmx CUCTEM HEITUHEWHBIX YPABHEHUH C ABYMS [IEPEMEHHBIMU
55 I'paduueckuii MeTO/ pelIeHUs] CHCTEMBI HETMHEWHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU
56 I'padmyeckuit MeTo pelIeHNs CUCTEMbI HETMHEWHBIX YPAaBHEHUH C IBYMS IEpEMEHHBIMU
57 Cucrema IByX HEJIMHEMHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU KaK MOJIEJIb pealbHOM CUTyalluu
58 Cucrema 1ByX HEJTMHEMHBIX YPaBHEHUH ¢ ABYMS [IEPEMEHHBIMU KaK MOJIEb pEealbHON CUTYalluu
59 Cucrema IByX HEJIMHEMHBIX YPAaBHEHUH C IByMsl IEPEMEHHBIMU KaK MOJIEJIb PEalbHOM CUTyalluu
60 Cucrema 1ByX HEJTMHEMHBIX YPaBHEHUH ¢ ABYMS [IEPEMEHHBIMU KaK MOJIEb pealbHON CUTYalluu
61 Cucrema HeJIMHEWHBIX YPAaBHEHUI € TapaMeTpoOM
62 Cucrema HEJIMHEWHBIX YPAaBHEHUM € TapaMeTpoM
63 Cucrema HeTMHENHBIX YpaBHEHUH € TapaMeTpoM
64 [Ipocreiine HepaBeHCTBA C IBYMsI IEPEMEHHBIMU U UX CUCTEMBI
65 KontpoinbHas padota mo teme "YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI"
66 [TonsTre unciioBoii nocnenoBareabHOCTU. KOHEUHbIE U OECKOHEUHBIE MTOCIIE0BATEILHOCTH
67 OrpanudeHHas MMocie0BaTeIbHOCTh. MOHOTOHHO BO3pacTarolas (yObIBaromiasi) mocieoBaTeIbHOCTh




68 CriocoObI 3a1aHusI TOCTIEIOBATEIBHOCTH: OMMCATENbHBIN, TAOIUYHBIH, C TTOMOIIBIO (POPMYITBI N-T'O YJIeHA, PEKYPPEHTHBIN
69 Apudmerrdeckas 1 TeOMETPUIECKas MPOTPECCUU

70 Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu

71 CBoiicTBa 4IeHOB apu(METHUECKON ¥ TEOMETPUIECKOM MPOTrpeccHii

72 CBoiicTBa 4IEHOB apU(PMETHUECKON U TEOMETPUICCKOMN IIPOrPECCHIA

73 ®opMyIbl N-ro WwieHa apuPpMeTUYECKON U FeOMETPUUECKON IPOTrpeCcCHit

74 ®opMyIbl N-ro WwieHa apuPpMeTUUECKON U FeOMETPUUECKON IPOTrpeCcCcHil

75 @opMyIIbl N-TO WieHa apuPMETHIECKON U TeOMETPUUECKON POTrPECCHit

76 @®opMyITbl CyMMBI TIEPBBIX N WIEHOB apH(PMETHIECKON U T€OMETPHUECKON MTPOTrpeccuii

77 @DopMyJIbl CyMMBI IEPBBIX N YICHOB apU(METHIECKONH U T€OMETPUUECKON Mporpeccuit

78 @®opMyITbl CyMMBI TIEPBBIX N WIEHOB apH(PMETHIECKON 1 TEOMETPHUECKON MTPOTpeccuii

79 3aayu Ha MPOLIEHThI, OAHKOBCKHUE BKJIA/bl U KPEIUTHI

80 3agaun Ha MPOLEHTHI, 0AHKOBCKHE BKJIA/Ibl U KPEIUTHI

81 3aayu Ha MPOLEHThI, OAHKOBCKUE BKJIA/bl U KPEIUTHI

82 3aayu Ha MPOLEHThI, OAHKOBCKUE BKJIA/bl U KPEIUTHI

83 3a1aun Ha MPOLEHTHI, 0AHKOBCKHE BKJIA/Ibl U KPEIUTHI

84 3aayu Ha MPOLEHThI, OAHKOBCKHUE BKJIA/bl U KPEIUTHI

85 3agaun Ha MPOLEHTHI, 0AHKOBCKHE BKJIAIbl U KPEIUTHI

86 [IpencraBnenne 0 CXOAUMOCTH TOCIEI0BATENIEHOCTH, O CYMMHPOBAHNU OECKOHEYHO YOBIBAIOIICH T€OMETPHUECKON MTPOTPECCU
87 [IpencraBnenne 0 CXOAUMOCTH TOCIEI0BATEIEHOCTH, O CYMMHPOBAHNU OECKOHEYHO YOBIBAIOIICH T€OMETPHUECKON MPOTPECCU
88 Meroa MareMaTU4eCKON MHAYKIIMU

89 MeTtoa MaTeMaTU4eCcKON UHIyKIIUU

90 KonTtponsHas padora o Teme "UnciaoBbie OCIEI0BATEIBHOCTH U Tporpeccun”

91 Kopens n-if crenenu. CBolcTBa KOPHA N-H CTENEHU

92 Kopens n-if crenenu. CBoiicTBa KOpHS n-i CTENEHU




93

Kopeuns n-if crenenu. CBoiicTBa KOpHS n-i CTENEHU

94 CreneHb ¢ paliMOHaJIbHBIM IIOKa3aTeleM U €€ CBOWCTBA

95 CreneHb ¢ paliOHaJIbHBIM IIOKa3aTeleM U €€ CBOWCTBA

96 Cremnens ¢ palMOHAIBHBIM IOKa3aTeleM U €€ CBOMCTBa

97 ToxnecTBeHHble IpeoOpa3oBaHus BBIPAKEHHH, COAepKALINX KOPEHb N-i CTETIeHU

98 ToxnecTBenHbIe TpeoOpa30BaHus BRIPAKEHHH, COACPIKALINX KOPEHb N-i CTETIEHU

99 ToxnecTBeHHbIe TpeoOpa30BaHus BRIPAKEHHH, COACPKALINX KOPEHb N-i CTETIEHU

100 ToxnecTBeHHble TpeoOpa30BaHus BBIPAKEHHH, COAEPIKALIMX CTENEHb C PALlMOHAIBHBIM [T0Ka3aTeIeM

101 ToxnecTBeHHbIe TPeoOpa30BaHuUs BIPAKEHHM, COACPIKALINX CTENIEHb C PAlMOHAIBHBIM ITOKa3aTeIeM

102 KonTponbHas pabota no Teme "CreneHs ¢ paluoHaIbHBIM MTOKa3zaTenem"

103 [ToBTOpenue u 06006meHue. Urcia 1 BRIYUCICHUS (3aITUCh, CPAaBHEHUE, ICHCTBUS C ICHCTBUTEIIEHBIMHI YMCIIAMH, YHCIIOBAS TIPSIMast)
104 [ToBTOpenue n o6o0meHue. Yncna u BEIYUCICHUS (3aMCh, CPAaBHEHUE, ICHCTBHS C ICHCTBUTEIBHBIMH YHCIIAMH, YACIIOBAs TIpsMast)
105 IToBTOopenue u o6061meHue. Yucna 1 BHIYUCIEHUS (IPOLEHTHI, OTHOILIEHUS, TPOIOPLIHUN)

106 [ToBTOpenue n 0606meHue. Yncna 1 BEIYUCICHUS (IPOLEHTHI, OTHOIIECHHS, TPOTIOPIINN)

107 [ToBTOpenue n 0600meHue. Yncna u BEIYUCICHUS (pEeIIeHIe 3a/1a9 U3 PEATbHOM KU3HH)

108 IToBTOpenue u o6001meHue. Yncna 1 BbIYMCIEHUS (pellieHe 3a1a4 U3 PeabHOM KU3HH)

109 [ToBTOpenue n o6o0meHue. Yncna u BEIYUCICHUS (OKpYTJICHHE, TIPUOIMKEHUE, OIICHKA)

110

[ToBTOpEeHME M 000OIIECHNE.

TexcToBble 3aauu (pelIeHre TEKCTOBBIX 3a7a4 apu(METHUECKUM U alIreOpandeckiuM Croco0amu)

111

[ToBTOpeHue u 06oOIIEHHE.

TekcToBbIe 3a1auM (pelIeHnEe TEKCTOBBIX 3a/1a4 apu(PMETHIECKUM U alnreOpandecKuM crocodamm)

112

[ToBTOpeHue u 06o0IIEHHE.

TexcToBbIe 3a1auM (pelIeHne TEKCTOBBIX 3a/1a4 apU(PMETHIECKUM U alnreOpandecKuM crocodamn)

113

[ToBTOpEeHME M 00OOIIECHNE.

TekcToBble 3aauu (pelIeHre TEKCTOBBIX 3a71a4 apu(METHUECKUM U alIreOpandecKiuM Croco0amu)

114

[ToBTOpeHue u 06oOIIEHHE.

TekcToBbIe 3a1auM (pelIeHHEe TEKCTOBBIX 3a/1a4 apu(PMETHIECKUM U alredpandecKuM crocodamn)

115

[ToBTOpenue u 06oOIIEHHE.

TexcToBbIe 3a1auM (pelIeHnEe TEKCTOBBIX 3a/1a4 apu(PMETHIECKUM U alnreOpandecKuM crocodamm)

116

[ToBTOpEeHME M 00OOIIECHNE.
1IEJIBIM TIOKa3aTeJIeM)

Anrebpanyeckue BoIpaxeHus (Ipeodpa3oBaHue anredpandeckux BHIPAKEHUH, COAePKAIINX CTEIEHb C




117

[ToBTOpenue u o6o0ImeHue. Anredpandeckie BeIpaxkeHus (peodpazoBaHme areOpanyecKiX BIPAKEHHUH, COIEPKAIINX CTETIEHb C
LIEJIbIM TIOKa3aTeJIeEM)

118

[ToBTOpenue u o6o0ImeHue. Anredpandeckie BeIpakeHus (peodpazoBaHme areOpandecKiX BIPAKEHHUH, COJEPKAIINX CTEIIEHb C
LIEJIbIM TIOKa3aTeJIeEM )

119

[ToBTOpenue u 06061eHne. AnredOpanueckue BeIpakeHUs (MpeoOpa3oBaHue aaredpanyecKux BoIPaKEHUH, COIepKAIINX
apudmeTnyecKuil KBaJIpaTHBIN KOPEHB)

[ToBTOpenue u 06061IeHNe. AnreOpanueckue BeIpaKeHHUs (MpeoOpa3oBaHue aaredpanyecKux BoIPaKEHUN, COIepKAIINX

120 apudmeTnyecKuil KBaJpaTHBIN KOPEHB)

121 [ToBTOpeHme u 0600mEeHNe. ANreOpandecKue BEIpaKeHUs (MMpeoOpa3oBaHue aareOpandecKux BIPAKEHUN, COICPKAIINX
apu(METHYECKUI KBaIpaTHBIA KOPEHb)

122 [ToBTOpeHue 1 0000IIeHNEe. ANreOpandecKue BeIpakeHHs (MMpeoOpa3oBaHME IENIBIX B IPOOHO-PAIIMOHATIBLHBIX BRIPAKCHHH)

123 [ToBTOpeHue u 0000IIeHNe. ANreOpandecKue BeIpakeHHs (MMpeoOpa3oBaHME IENIBIX B IPOOHO-PAIIMOHATIBLHBIX BRIPAKCHHH )

124 [ToBTOpenue u 06o0ImeHue. Anredpanyeckie BeIpakeHus (Ipeodpa3oBaHme HENbIX U APOOHO-pAlMOHATBHBIX BRIPAKEHUI)

125 [ToBTOpeHMEe 1 0000IIEHNEe. ANreOpanvecKue BeIpakeHHs (MMpeoOpa3oBaHME IENIBIX B IPOOHO-PAIIMOHATIBLHBIX BEIPAKCHHH )

126 [ToBTOpenue u 06061IeHNe. ANredOpanuecKre BhIpaxeHHs (pa3ioKeHNe MHOTOWIeHa HA MHOXKHUTEIH, B TOM YKCJIE C UCMOJIb30BaHUEM
(bopMyI COKPAIIEHHOTO YMHOXKEHHUS)

127 [ToBTOpenue u o6o0ImeHNe. AnredpanyecKie BeIpaXeHUs (pa3ioKeHne MHOTOYJICHa Ha MHOKUTEIH, B TOM YHCJIE C UCIIOJIb30BaHUEM
(hOpMyJT COKPAIIEHHOTO YMHOXCHHUS)

128 [ToBTOpenue u 06061IeHNe. AnreOpanuecKkre BhIpaXxeHHs (pa3ioKeHNEe MHOTOWIeHA HA MHOXKHUTEIH, B TOM YUCJIE C UCMOJIb30BaHUEM
(bopMyI COKPAIIEHHOTO YMHOXKEHUS)

129 [ToBTOpenue u 06061IeHNe. Anredpanueckre BhIpaXxeHHs (MOJAETUPOBAaHUE C TTOMOIIBIO (POPMYIT peanbHbBIX MPOLIECCOB U SIBJICHUN)

130 @OyHKIUYN (IOCTPOCHKE, CBOMCTBA N3YUEHHBIX (DYHKITHIA)

131 [ToBTrOpenue u 0606menue. @PyHKIUH (MOCTPOSHHUE, CBOWCTBA U3YYEHHBIX (PYHKIHIT)

132 [ToBTOpenue u 0606menue. yHKIUHU (MIOCTPOSHUE, CBOMCTBA U3yYEHHBIX (PYHKITHIT)

133 [ToBTropenue u 0606menue. PyHKIUH (rpaduvecKoe peleHre ypaBHEHUH 1 UX CUCTEM)

134 [ToBTOpenue u 0606menue. Oyukiuu (rpadguueckoe perieHrne ypaBHEeHUH U X CUCTEM)




135

Wrorosas koHTpoJIbHAs paboTa

136

[ToBTOpenue u 06o06menue. yHKIUU (MOASTUPOBAHNE PEATHHBIX MPOIIECCOB)







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

7 KJIACC
Koa
nposep .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
semoro 00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOT0 0011Ier0 00pa30BaHusl
pe3yJbT
aTa
1 Yucna v BEIYUCICHUS
L1 BoinonusaTe, coderas yCTHbIE U MMCbMEHHbIE MPUEMBI, apru(pMETHUECKHUE ACHCTBUS C
) palMoOHAIBHBIMH YUCIIAMHU
Haxoauth 3Ha4eHMS YMCIOBBIX BBIPAKCHUM, TPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U
1.2 NPUEMBI BEIYUCIICHUS 3HAYEHUN TPOOHBIX BBIPAKEHUH, COEPIKAITUX OOBIKHOBCHHBIC
U JICCATUYHBIC TPOOH
[lepexonuTs OT oOnHOW (OpMBI 3amucu 4Yucen K Jpyroil (mpeoOpazoBbIBATH
1.3 JECATHUUHYIO IPpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JAECATUYHYIO, B YACTHOCTH,
B OECKOHEUYHYIO JIECATUYHYIO JPOOb)
1.4 CpaBHUBATH U YIIOPSIOUMBATH PAIIMOHAIBHBIC YHCIIA
1.5 OKpyriaTh yncia
BoInonHATh NPUKUAKY U OLEHKY pe3ysibTaTa BBIYMCICHUMN, OLIGHKY 3HA4YeHUN
1.6 YHCIIOBBIX BbIPKEHUN. BBIMONHATH NOEHCTBUS CO CTEMEHSIMH C HaTypalbHBIMU
MOKa3aTeIIMU
1.7 [TpuMeHSTh MPU3HAKY JETUMOCTH, PA3JI0KEHIEC Ha MHOKUTEIH HATyPAITbHBIX YUCEIT
Pemarh nmpakTUKO-OPHCHTHPOBAHHBIC 3a/1a4M, CBS3aHHBIC C OTHOIICHHEM BEIHYMH,
L8 MPOMOPIIMOHAILHOCTRIO BEITUYHMH, MPOIEHTAMH, WHTEPIPETHPOBATH PE3YJIBTATHI
' peuleHuss 3amad ¢ y4€TOM  OrpPaHUYCHMM, CBS3aHHBIX CO  CBOMCTBAMU
paccMaTpUBaeMbIX 00BEKTOB
2 AnrebpanuecKue BRIPaKCHUS
21 Hcnonp3oBaTh anreOpanyeckyl0 TEPMUHOJIOTUIO U CHMBOJHUKY, MPUMEHSTH €€ B
) Ipolecce OCBOCHHs yu1eOHOTO MaTepualia
2.2 HaxomuTh 3HaueHHUs OYKBEHHBIX BBIPAKCHH TTPH 32/IaHHBIX 3HAYCHHSX MTEPEMEHHBIX
’3 BeimonHaTe TipeoOpa3oBaHUs IEJOTO BBIPAKEHUS B MHOTOWICH IIPHBEICHUEM
' MOTIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
24 BoInonHATe yMHOXKEHHE OAHOWIEHAa HAa MHOTOWIEH MU MHOTOYJIeHa Ha MHOTOYIIEH,
) OPUMEHSTH (POPMYJIBI KBapaTa CyMMbI U KBaJpaTa pasHOCTH
OcCyIIecTBIATh pa3ioKeHUE MHOTOUICHOB Ha MHOKUTENH C TOMOIIBIO BEIHECEHHUS 32
2.5 CKOOKM OOIIEero MHOXUTENs, TPYNIHPOBKU ClIaraeMblX, MNpUMEHEeHHs (Hopmy
COKPAIIEHHOTO YMHOXECHHS




6 [IpumensaTs npeoOpa3oBaHUs MHOTOYIEHOB ISl PELIEHUS pPa3IMUHBIX 3aJ1ad M3
' MaTEeMaTHKHU, CMEXKHBIX IPEIMETOB, U3 PEAIbHOM NPAaKTUKU
27 Hcnonb3oBare CBOMCTBA CTENEHEW €  HATypaJbHBIMUA  IIOKAa3aTeAMU  JJIS
' npeoOpa3oBaHus BHIPAKEHU I
3 YpaBHEHHUS 1 HEpABEHCTBA
Pewmats ynMHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOM, IPUMEHSS MIPAaBUJIA IIEpExo1a
3.1 OT MCXOJHOI'O0 YPaBHEHHs K PABHOCWIBHOMY eMy. [IpoBepsTh, ABISETCA U YHUCIIO
KOPHEM YpaBHEHUSI
3.2 [IpumensTs rpaguueckre METo bl IPU PELICHUH JTUHEHHBIX YPABHEHUM U UX CUCTEM
13 [TonGupath mMpuUMepsl Map 4Kces, SBISIFOIIMXCS PEIICHUEM JIMHEHHOTO YpaBHEHHS C
' JIByMsI [IEPEMEHHBIMU
34 Ctpouth B KOOPAMHATHOM IUIOCKOCTU TpauK JIMHEHHOTO YpaBHEHUS C ABYMS
' MEPEMEHHBIMH; MOJIb3YSICh IPaPUKOM, IPUBOIUTE MPUMEPHI PEUICHHUS YPaBHEHHS
15 Pemath cucreMpl IBYyX JTMHEWHBIX YPAaBHEHUH C JIByMsI IIEPEMEHHBIMU, B TOM YHCIIE
' rpaduyecku
CocTaBnsTh U pelarh JIMHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX YpaBHEHUH 110
3.6 YCIIOBHIO 3a/laud, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3313y
MTOJTYYEHHBIN pe3yJbTaT
4 Koopaunats! u rpaduku. OyHkuuu
N300paxaTh Ha KOOPAMHATHOM MPAMON TOYKH, COOTBETCTBYIOUIME 3a/JaHHBIM
4.1 KOOpJMHATaM, JY4YHd, OTPE3KH, UHTEPBAJIbI, 3alIMChIBATh YMCIIOBBIE MPOMEKYTKU Ha
anredpanvdeckoMm s3bIKe
4.2 OTtMeuaTh B KOOPJAMHATHOM MIJIOCKOCTH TOYKH 110 33JJaHHBIM KOOpJAMHATaM
4.3 Crpourts rpaduku muHEHHBIX QyHknmid. Ctpouts rpaduk GyHKIMH y = [X|
OnuceiBaTh C MOMOIIBIO (PYHKIMI H3BECTHBIE 3aBHCHMOCTH MEXAY BEIUYHHAMMU:
4.4 CKOpOCTb, BpEMSI, PaCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb, IIPOU3BOIUTEIBLHOCTD,
BpeMsi, 00bEM pabOThI
4.5 Haxonuts 3HaueHne GyHKIMU MO 3HAYEHUIO €€ apryMeHTa
[NorumaTts rpaduyeckuii crocod MpeacTaBIeHHs U aHAIM3a HHPOPMALIUHU, H3BJIEKATh
4.6 U HUHTEPIPETUPOBATh HMHPOPMAIMIO H3 TpPadUKOB pEATbHBIX IIPOLECCOB U
3aBUCUMOCTEN
8 KUIACC
Kon
nposeps N
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
:1\::;;)” 00pa3oBaTeJILHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

aTa




Yucia ¥ BEIYMCIIEHUSA

1.1

Hcnonp30BaTh HavyalbHbBIE NPEACTABICHUS O MHOXECTBE JIEHCTBUTENBHBIX YHUCEI
IUIL CpaBHEHUSI, OKPYTJICHUS M BBIYMCICHUH, M300pakaTh JCHCTBUTEIbHBIC YHCIIA
TOYKaMH Ha KOOPJAMHATHOU IIPSMOM

HpI/IMeHHTB IIOHATHUC apH(bMCTH‘{CCKOFO KBaJApaTHOI'O KOPHA, HAXOJAHUTb KBAAPATHBLIC

1.2 KOPHH, MCIIOJIB3Yysl NP HEOOXOIUMOCTH KaJbKYJISATOP, BBIIOIHITH MIPpeoOpa3oBaHus
BBIpQ)XEHUI, coliepkKallluX KBaApaTHbIe KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEH
13 Vcnonb30BaTh 3amucy OOJIBLIIMX U MAJIBIX YMCEJ C IOMOIIBIO JECITUYHBIX Apobei n
' creneneit uncia 10
2 AnreGpanueckre BbIpaXKeHHs
)1 [IpuMeHATh MOHATHE CTENEHU C LIEIbIM IOKa3aTesleM, BBINOIHATh IPpeoOpa3oBaHus
' BBIPAXEHUI, COJIEpPKALUX CTENIEHH C LIEIbIM IT0Ka3aTelIeM
59 BBINONHATE TOXKAECTBEHHbIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAKEHUH Ha
' OCHOBE IIPAaBUJI JIEHCTBUI HAJl MHOTOYJIEHAMH U alredpanyecKuMu JpoosMu
23 PackianpiBaTh KBaApaTHbIN TPEXUICH HA MHOXKUTEIN
54 [IpumensTh npeoOpa3oBaHMsl BBIPRXKEHUN [UIsl pEIICHUs pa3IUYHbIX 3a1ad u3
' MaTEMaTUKHU, CMEKHBIX IPEIMETOB, U3 PEAJIbLHOM NPAKTUKU
3 VYpaBHEHMS 1 HEPABEHCTBA
31 Pemarp JsMHeliHble, KBaJpaTHbIE YpaBHEHUS W pallMOHAJbHbIE YpPaBHEHUS,
' CBOJAIIUECS K HUM, CUCTEMBI JIByX YPAaBHEHUH C IByMS IEPEMEHHBIMU
[IpoBOoaNTH IIpOCTEUIINE HCCIEIOBAHMS YPABHEHUW M CHCTEM YPABHEHUMN, B TOM
3.2 qyclie C NMPUMEHEHUEM TIpaUuecKux Mpe]CcTaBleHUN (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUH pEIlIEHNUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)
[lepexoauTh OT CIIOBECHOH (OPMYIHMPOBKH 3a/aud K €€ anreOpanveckoil Moaemu ¢
3.3 IIOMOLUIbIO COCTABJICHUSI YPaBHEHUS WM CUCTEMbl YpaBHEHUM, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4H MOJTYYEHHBIN pe3yibTar
[IprMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUIsl CPaBHEHHUs, OLIEHKH, pelIaTh
3.4 JMHEWHbIE HEPABEHCTBA C OJJTHOW MEPEMEHHOM U UX CHUCTEMBI, AaBaTh rpaduyecKkyro
WUTIOCTPALIMIO MHOYKECTBA PEILICHU HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIUU
[lonumaTh W HCIONB30BaTh (YHKIMOHAIBHBIE TOHATHA U S3BIK  (TEPMHHBL,
4.1 CHUMBOJIMYECKHE O0003HAu€HUs), OINpeleNiaTh 3HaueHHWe (QYHKLUUU I0 3HAYECHUIO
apryMeHTa, OIpeJesaTh cBOMCTBA QyHKIMHU 1O e€ rpaduky
Ctpoutb rpaduKu 3JeMEeHTapHBIX PYHKIUI BHIA:
=/
4.2

kix




,y =X?,y =X?,y = |X|, on1ChIBaTh CBOMCTBA YMCIIOBOU (pyHKIIMHU 11O €€ TpaduKy

9 KUIIACC

Kon
nposep

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

1eMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbT
ara
1 Uucna v BBIYUCICHUS
1.1 CpaBHMBATh U YIOPSAAOYMBATH PALlMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCIIa
BemonsaTe apudmernveckue IEHCTBHS C PAMOHAIBHBIMHA YHUCIAMH, COYeTas
1.2 YCTHBIE W TNHCbMEHHBIC TNMPUEMBI, BBIMOJHATH BBIYUCICHHS C HPPAMOHAIBHBIMU
quclaMu
13 Haxonuth 3HaueHUs cTENeHeW € LENbIMM IOKA3aTeNsIMU M KOPHEW, BBIYUCIATH
' 3HAYEHMS YNCTIOBBIX BBIPAKECHHI
L4 OKpyriTh NEHCTBUTEIbHBIE tjncna, BBIIIOJIHATH PUKUAKY PE3yJibTaTa BbIYMCICHUH,
OLICHKY YMCJIOBBIX BbIpAKEHUN
2 VYpaBHEHHUs U HEpABEHCTBA
)1 Pemarp nuHEilHbIE M KBaJApaTHbIE YPAaBHEHMs, YPaBHEHMsI, CBOJSIIUECS K HUM,
pocTerIe APoOHO-PAMOHAIBHBIE YPaBHEHHS
29 Pewmate cucrembl OByX JIMHEMHBIX YpAaBHEHUH C ABYMSI MEPEMEHHBIMU U CHUCTEMBI
' JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHHE HE ABIISIETCS JIMHEUHBIM
)3 Pemarp TekcToBble 3a1auM anreOpandeckuM CrocoOOM C MOMOIIBIO COCTaBICHUS
' YPaBHEHUS UM CUCTEMBI IBYX YPAaBHEHMI C IByMs IEPEMEHHBIMU
[IpoBOoaNTHE NpOCTEHIIME WCCIECIOBAHUS YPABHEHUW W CHUCTEM YpPABHEHUMN, B TOM
2.4 YHUCJIe C MPUMEHEHUEM TpapUUYECKUX MPEACTaBICHUN (HApUMEp, yCTaHABIUBATb,
MMEET JIM ypaBHEHUE WM CUCTEMA YPAaBHEHUN PELEHUS, €CIIU UMEET, TO CKOJIBKO)
)5 Pemarp nunelinble HepilBeHCTBzi, KBaJ[paTHbIE HEPABEHCTBA, M300pa)kaTh peEIICHHE
HEPABEHCTB HA YMCIJIOBOM MPSIMOM, 3alIUChIBATh PEIIEHHE C TIOMOIIbIO CUMBOJIOB
Pemate cuctembl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIKOYAIOLIUE
2.6 KBaJIpaTHOE HEPAaBEHCTBO, M300pakaTh PELICHUE CUCTEMbl HEPABEHCTB Ha YMCIIOBOI
MPSIMOM, 3aIIMCHIBATh PEILIEHUE C IIOMOIIBIO CHMBOJIOB
2.7 Hcnonbs30BaTh HEpaBEHCTBA MPU PELICHUH Pa3IMUHbIX 3a1a4
3 OyHKIUU
Pacno3naBath  (GyHKIMHM  W3y4eHHBIX BHIOB. [loKa3piBaTh  CXEMaTHUYECKH
31 pacroyio)keHue Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB (yHKuIuH Buaa: y=kx,

y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHUU KOIPPHUIUEHTOB,
OIMCHIBATH CBOMCTBA (DYHKITHIA




[Toka3pIBaTh CXEMaTHYECKU PACIIOIOKEHNE HA KOOPJIMHATHOMN TIIOCKOCTH TpadUKOB

32 ¢bynkumii Buia y = VX, y = |[X| 1 OMCBHIBaTh CBOMCTBA (DYHKITHIA

13 Ctpoutb u H300pakaTh CXEMaTHYECKH TpapuKh KBaAPATHYHBIX (QYHKIHUH,
' OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIMHI 110 MX Tpadukam

34 PacriosHaBaTh KBagpaTHuHyr0 QYHKIHIO 10 (GopMylie, NPUBOIUTH HPUMEPHI
' KBaJpaTUYHBIX (PYHKINH U3 peanbHON )KU3HU, (GU3UKH, TEOMETPUH
4 Apudmerndeckasi 1 reoMeTpryYecKast IPOrpeccun

41 Pacnio3HaBaTh apu(METHUECKYI0 U TE€OMETPHYECKYI0O MPOTPECCHU TPH Pa3HBIX
' crioco0ax 3aaHus

42 BBIMOTHSTE BEIYUCIIEHUS C UCIIOIB30BaHUEM (OPMYJI /7-TO WieHa apu(METHIECKOH 1
' reOMETPUYECKON MPOrPECCHil, CyMMBI IIEPBBIX N YWICHOB

4.3 N300paxkaTh YiIEHBI OCIEI0BATEILHOCTH TOYKaMH Ha KOOPANHATHOHN IJIOCKOCTH

Pemate 3amaum, CBA3aHHBIE C YMCIOBBIMU IIOCIIEOBATEIBHOCTSMH, B TOM YHUCIIE
4.4 3aJjaud W3 pEaJbHOM JKM3HU (C HCIOJIB30BAHHEM KAJIBKYIATOpPA, HU(PPOBBIX

TEXHOJIOTUIN)




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Yucna v BBIYMCICHUS
JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, TIEPEXO0] OT OJHON (OpPMBI 3amucH Apodeit K
1.1 apyroii. IloHsTMe panMOHAIBHOIO 4YHCIA, 3alUCh, CPAaBHEHME, YIOPSAOYMBAHUE
palMOHAIbHBIX YUCEI
12 Apudpmernueckue AEUCTBUS C palMOHAJIbHBIMU YuCIaMU. PemieHue 3amau U3
' pearbHON NPAaKTUKK Ha YacTH, Ha APOOH
13 CreneHb ¢ HaTypaJbHBIM IOKa3aTelIeM: OIpe/ielieHue, IpeoOdpa3oBaHue BbIPaXKEHUIN
' Ha OCHOBE OIIPEJICJIEHUS, 3aMIUCh OOJIBIINX YUCEI
14 [TponieHTHl, 3amUCh MPOLEHTOB B BHUJAE ApoOM MU ApoOM B BHJE NPOLEHTOB. Tpu
' OCHOBHBIE 3a/1a4 Ha IPOLIEHTBI, PEIIEHUE 3a/1a4 U3 PEaJIbHOU ITPAKTUKU
L5 [IpuMeHeHne NPU3HAKOB JEIUMOCTH, PAa3JIOKEHUE HAa MHOXKUTEIM HATypaJIbHBIX
' qrcen
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHas MPONOPLUOHATBLHOCTH
2 AnrebpanyecKue BhIpaXKEHUS
21 [lepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKECHHUS C IMEpPEeMEHHOW. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX
29 [IpencraBneHue 3aBUCUMOCTH MEXKIY BEIMYMHAMU B BHJE (opMyJibl. Beruncienus
' 1o hopmysiam
23 [TpeoOpa3oBanue OyKBEHHBIX BBIP)KEHUH, TOKAECTBEHHO PaBHbIE BBIPAKEHUS
24 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTeleM
)5 Opnowiensl M MHorowieHbl. CreneHb MHorowieHa. Cllo)KeHHE, BbIUMTAHUE,
' YMHO)KEHHE MHOTOUICHOB
26 @opMysbl COKpaIEHHOI'O YMHOMKEHHUS: KBaJgpaT CyMMBl M KBaJapaT pPa3HOCTH.
' ®opmysa pa3HOCTH KBaApaToB. Pa3inokeHne MHOrOWIEHOB HA MHOXKHUTEIN
3 YpaBHeHus
31 VYpaBHEHHE, KOpPEHb yf)aBHeHI/IFI, npaBwiia  IpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHU I
39 JIuneiinoe ypa]jHeHI/Ie c oz[Hoﬁu MEPEMEHHOM, YUCIIO KOPHEHN JIMHEHHOTr0 ypaBHEHMUS,
pElLlIeHUE JIMHENHBIX YpPaBHEHUN
13 CocraBieHne ypaBHEHMH IO YCIOBHIO 3ajaudd. PeleHue TEKCTOBBIX 3a1ad C
' IIOMOUIbIO YPaBHEHUN
34 JluneliHOE ypaBHEHHUE C IBYMS EPEMEHHBIMH U €T0 rpaduk
35 Cucrema JByX JMHEMHBIX YpaBHEHMH € JIByMs INE€peMEHHbIMH. PelieHue cucrtem
' yYpaBHEHHH CIOCOOOM TIOACTaHOBKH. [IpuMepbl pemeHus TEeKCTOBBIX 3ajady C




IIOMOIIBIO CUCTEM YPAaBHEHMI

4 Koopaunats! u rpadguku. OyHkuuu
4.1 Koopaunara Touku Ha npsMoun
4.2 Hucnossle MpoMeKyTKH. PaccTossHrEe MeXly IBYMsI TOUKAMHU KOOPJAMHATHOM NPSAMOU
43 [TpsamoyronbHas cuctemMa KoopauHar, ocu Ox u Oy. Abcuucca 1 opAMHATa TOYKH Ha
' KOOPJMHATHOM TIOCKOCTH
44 [Tpumepsl rpadukoB, 3agaHHbIX ¢opMmynamu. YTeHue rpapuKOB peabHBIX
' 3aBHCHMOCTEM
4.5 [Honstue pynkunu. I'papuk pynkunu. CBoiicTBa PyHKIMIMA
4.6 Jluneitnas pynkuus, e€ rpaduk. I'paduk dyHkum y = ||
4.7 I'padmuueckoe perieHne TMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YpPAaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOAEPKAHUA
1 Yucna v BBIYMCICHUS
11 KBanpathsiii kopeHb u3 uucina. [lonstue 06 uppauroHanbHOM yucie. JlecaTuyHbie
' IpUOIMKEHUS. UPPALMOHATIbHBIX YUCE
12 CpolicTBa apudmMeTHYeCKUX KBAJApPaTHBIX KOpHEH M MX INPUMEHEHUE K
' peoOpa30BaHNIO YUCIIOBBIX BBIPAKEHUH U BbIUKUCICHUM. [leficTBUTENbHBIE YCIIa
1.3 Crenens C 1eJIbIM TIOKa3aTeneM U e€ cBoiictBa. CTaHaapTHas 3alKCh YMCiia
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaTHbiii TpéxuiieH, pa3ioKeHue KBaJpaTHOTO TPEXUIEHA Ha MHOKUTENN
2.2 Anrebpanyeckast 1podb. OCHOBHOE CBOHCTBO ajiredOpandecKkoit 1poou
23 CrnosxeHue, BBIMMTaHUE, YMHOXKEHHE, JeJIeHUe alre0pandeckux apooei
24 PannonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue
3 VYpaBHEHMS U HEpaBEHCTBA
3.1 KBanpaTtHoe ypaBHeHue, popmyia KOpHEH KBapaTHOTO ypaBHeHUs. Teopema Buera
3.2 Pemenue ypaBHeHMH, CBOAAIIMXCS K IMHENHBIM U KBaPATHBIM
33 [Ipocreiimmue qpoOHO-paMOHATBHBIE YPABHEHHS
I'paduueckas umHTEprpeTanyss ypaBHEHUH C JABYMs IEPEMEHHBIMU U CHCTEM
34 JUHEHHBIX YPaBHEHHMM C JByMs I€peMEHHbIMU. [IpuMepbl pemieHus cucreM
HEJIMHENHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a/1a4 areOpandecKuM crocodom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI nepeMeHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB




3.9 JIuneiiHble HEPAaBEHCTBA C OJJHOW NTEPEMEHHOMN
3.10 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU epEMEHHON
4 OyHKIUU
41 [Monsarne ¢ynkuuu. OOIacTb ompefeNeHHss W MHOXKECTBO 3HAUCHHH (QYyHKIUH.
' Crioco0bI 3a1auust GYHKIUIA
4.2 I'paduk pynkuuu. Yrenue cBOUCTB GyHKIUH 1O e€ rpaduKy
4.3 [Tpumeps! rpadukoB QPyHKIIHIA, OTPAKAIOIIUX PEaTbHbBIE MPOIECCHI
44 OyHKIMY, OMHCHIBAIOIINE TIPSMYIO U O0PaTHYIO MPOMOPIMOHATEHBIE 3aBUCIMOCTH,
' UX rpapuku
4.5 @yHKUIUU y =x7 y = x7
4.6 Oyukmun y = Yx, y = |x]|
4.7 I'padmuueckoe perieHne ypaBHEHUN U CUCTEM ypaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Hucna v BBIYUCIEHUS
11 ParmonanbHeie yncia, HppanroHaIbHbIE YMCIIa, KOHEYHBIE U OECKOHEUHBIE eCATHIHBIC
' apoou
MHOXeCTBO JEeHUCTBUTENbHBIX YHUCEN, ICHCTBUTENbHBIE 4YHUCIIAa KaKk OECKOHEYHBIC
1.2 JecsiTuuHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKAY MHOXKECTBOM
JNENUCTBUTEIBHBIX YUCEN U KOOPAUHATHOU npsiMoi. CpaBHEHHE JIECTBUTENIbHBIX YHCET
1.3 Apudmernueckue AeHCTBUS ¢ JEHCTBUTENbHBIMU YHCIIAMU
W3mepenusi, npuOIKEHUs, OIEHKH. Pa3Mepsl OOBEKTOB OKpPYKAIOUIETO MHPA,
14 JUINTENBHOCTD MPOLIECCOB B OKpYyXkatouiem Mupe. [IpubnmkénHoe 3HaueHNe BEITUYHHBI,
' TOYHOCTh npuOmkeHus. OkpyriaeHue uwucen. llpukunka u oleHKa pe3yJbTaTOB
BBIYMCIICHUN
2 VYpaBHEHHUsI U HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OAHON TEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. Penienrne ypaBHEHUM, CBOIAILIMXCS K IMHEWMHBIM
23 KBanpatHoe ypaBHeHue. PelieHue ypaBHeHHM, CBOASIINXCS K KBAaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. llpumepsl pelieHHs ypaBHEHUM TpEeTbed M UYETBEPTOM
' CTeneHeH! pa3loKEeHUEeM Ha MHOXKUTEIN
2.5 Pemenne npoOGHO-paliMOHAIBHBIX YPAaBHEHUN
2.6 Cucrembl ypaBHEHU
2.7 YpaBHeHHE ¢ IBYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEHHBIX YPABHEHHUU C JBYMS IIEPEMEHHBIMU
2.9 Pewrenue cucrteM AByX ypaBHEHUH, OJHO M3 KOTOPBIX JMHEHHOE, a APYyroe — BTOPOM




CTCIICHHU

2.10 I'padmyeckas mHTEpIpeTALIMs CUCTEMBI YPaBHEHUN C IByMsI IIEpEMEHHBIMU

2.11 Pemenne TekCTOBBIX 33729 areOpandecKuM crocodom

2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 Penienne nMHEMHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN

2.14 Pemenne cucreM TMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON

2.15 KBagparusle HepaBeHCTBA

516 I'padmyeckas wuHTepmpeTanusi HEPaBEHCTB W CHUCTEM HEPaBEHCTB C JIByMs
' epEMEHHBIMU
3 OyHKIMU

31 KBanpatnunas ¢yukuus, e€ rpadux u cpoiictBa. [lapaGosa, KOOpAHHATE BEPIIUHBI

napaboJibl, 0Cb CHMMETPHH 1apaboIibl

3.2 I'paduku pynkumii y=kx, y=kx+b u ux cBoiicrBa

33 I'paduxu Gynkuit y=k/x, y = x° 1 UX CBOHCTBA

34 I'paduku QyHKIHMI , 1 UX CBOICTBA
4 Uucnoble NOCIIEI0BATEIbHOCTH

41 Omnpenenenne u crnocoObl 3aJaHMs YHUCIOBBIX IIOCIENOBATENbHOCTEH. 3amgaHue
' MOCJIeIOBATEIBHOCTH PEKYPPEHTHOH (hopMyIol U popMyIIoif n-ro dieHa

47 Apudmernueckas nporpeccus. Gopmymbl 7-ro 4ieHa apu(MeTHYecKOl MpOorpeccuw,
' CYMMBI [IEPBBIX 7 YJICHOB

43 I'eomerpuueckas mnporpeccusi. @opMylibl #-r0 4ji€Ha T€OMETPUUYECKOW IMPOrpeccuy,
' CYMMBI [IEPBBIX 7 YJICHOB

44 N300pakeHne 4ieHOB apr(PMETHYECKON M T€OMETPHUYECKOH MPOrpeccHii TOYKaMHu Ha
' KOOPJAMHATHOM IJIOCKOCTU. JIMHEWHBIN Y SKCIIOHEHIIUATBLHBIN POCT

4.5 CnoxHble TPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon
nposep
s1eMOro
TpeboBa
HHS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJIbTATaM OCBOECHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHMUs HA OCHOBE
oroc

YMeHne onepupoBaTh MOHATUSIMH: MHOECTBO, ITOJAMHOKECTBO, ONEpPAaLMU HaJ
MHO>KECTBAMHU; YMEHHUE ONEepUpOBaTh MOHATUSAMU: Tpad, CBA3HBIA rpad, Aepeso,
[UKJI, TPUMEHSTh UX NpPU PEHICHUH 3a7ad; YMEHHE HCIOIb30BaTh rpaduyeckoe
IPEJICTABICHUE MHOXECTB JJIsi ONHMCAHMsI peajbHbIX IPOLECCOB W SBICHUM, NpHU
pELIeHNH 3a]1a4 U3 IPYTuX y4eOHbIX PEIMETOB

YMenue  onepupoBaTh — MOHATHUSAMMU: OIIpE/ICIICHUE, akcuoma,  Teopema,
JI0KA3aTeJIbCTBO; YMEHHE PACIO3HABATh HWCTHHHBIE W JIOKHBIE BBICKA3bIBAHUS,
MPUBOJIUTh TPUMEPHI M KOHTPIPUMEPHBI, CTPOUTH BBICKA3bIBAaHUS M OTPHUIIAHUSA
BBICKA3bIBAaHUH

YMeHue onepupoBaTh NOHITUSAMU: HATypaIbHOE YUCIIO, POCTOE U COCTABHOE YHUCIIO,
JEIUMOCTh HAaTYpaJbHBIX YMCENl, TPU3HAKU JEIMMOCTH, 11€JI0€ YUCIIO0, MOIYJIb YHCIIA,
OOBIKHOBEHHAs IPOOb M JACCATUYHAS JPOOb, CTAHIAPTHBIM BUJ YMCIIA, PAlIHOHATIBLHOE
YHUCII0, UPPANUOHAIBHOE YHUCIO, apU(PMETUYCCKHI KBAJApPAaTHBIM KOPCHB, YMEHUE
BBITIOJIHATh  JACUCTBUS C YHMCIAMU, CpPAaBHMBATh W  YIOPSJAOYMBATH YHMCIIA,
MPEACTABIISITh YMCIa HA KOOPAMHATHOW MPSIMOM, OKPYIJIATh YMCIIA; YMEHHUE JIeJaTh
MPUKUAKY U OLIEHKY pe3yjIbTaTa BHIYHCICHUN

YMeHue onepupoBaTh NOHATUSMU: CTENIEHB C LIEJIBIM IT0Ka3aTeaeM, apupMeTHIeCKuil
KBaJIpaTHbI KOpEHb, MHOTOWJIEH, airedpanyeckas 1po0b, TOXKIECTBO; 3HAKOMCTBO C
KOPHEM HaTypaJIbHON CTeleHU OOoJIbllie €IUHUIbl; YMEHHUE BBINOIHATH PAcuéThl IO
dopmynaM, npeoOpazoBaHUs LENbIX, APOOHO-PAllMOHANBHBIX BBIPAXKCHUH U
BBIpQXEHUI C KOPHSIMH, Pa3lIOKEHHWE MHOTOUYJIeHAa Ha MHOXXHUTEIH, B TOM YHCIE C
UCIIOJIb30BaHUEM (OpMYIT pPa3HOCTH KBaJIpaToOB U KBaJapaTa CyMMbI M Pa3HOCTH

YMeHHe OonepupoBaTh IMOHATHAMH: YHCIOBOE DPABEHCTBO, YPABHEHUE C OJIHOMU
IIEPEMEHHOM, YNCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM; yMEHHME pellaTh
JVHENHHBbIE U KBaJpaTHbIE YpaBHEHHUs, APOOHO-PALMOHAIbHbBIE YPAaBHEHHsS C OIHOMN
IIEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHUM, JIMHEHHBIE HEPABEHCTBA U UX
CHCTEMBI, KBaJIpaTHbIE U APOOHO-PALlMOHAIbHBIE HEPABEHCTBA C OJHON NEPEMEHHOM,
B TOM 4YMCJIE IIPU PEUICHUM 3a7ad U3 APYTUX IPEIMETOB M IPAKTHYECKUX 3a]ad;
YMEHHUE HCIOJIB30BaTh KOOPAMHATHYIO NPAMYIO M KOOPAMHATHYIO IUIOCKOCTH JUIS
M300paKeHUsl pelIeHU ypaBHEHU, HEPABEHCTB U CUCTEM

YMenue omnepupoBaTh MNOHATHUSMU: (yHKUUA, rpaduk (yHKUIUU, HYyTU (QYHKIUH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEXKYTKH BO3pACTaHMUsl, yObIBAaHUS, HAUOOIIbIIEE




¥ HauMEHbIIee 3HAa4YeHUs (YHKIMH;, YMEHHE OIEPHPOBATH MMOHATUSAMH: TIpsSMast
IPONOPLUMOHAIBHOCTD, JIMHEWHAas (QYHKIMs, KBajapaTuuHas (QYHKOUS, oOpaTHas
POTIOPIHMOHATIBLHOCTD, Mapadosa, runepOoiIa; yMEeHUue CTPOUTh Ipaduku (QYHKIUH,
UCIOJIb30BaTh rpauKU JJIs ONpPEesIeHUs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, /IS
pelIeHus 3ajad U3 JPYTHX Y4YeOHBIX IpPEeIMETOB U pealbHOW JKU3HU; yMEHUe
BbIpa)kaTh (POPMYJIaMHU 3aBUCUMOCTH MEX/y BETUYMHAMU

YMeHue OIICPHUPOBATL IOHATHUAMHU: IIOCIICTOBATCIbHOCTD, apI/I(i)MeTI/I‘leCKaH n
TCOMCTpUYICCKasd IIpOrpecCuu; YMCHUC HUCIIOJIB30BAaTh CBOMCTBA
HOCHGI[OBaTeHBHOCTeﬁ, (1)OpMy.]'II>I CYMMBI U 06mero YiICHa IIpu PCUICHHUU 3a14a4, B
TOM YHCJIC 3a1a4 U3 JPpYyrux y‘le6HI>IX npeaAMETOB U peaHBHOﬁ KHU3HHU

YMmenue peliaTth 3aa4M pa3HbIX THIIOB (B TOM 4YHCJIC HAa NPOUCHTHI, JOJIHW U YaCTH,
JABUXKCHUC, pa60Ty, LOCHY TOBApOB U CTOUMOCTD IIOKYIIOK U YCIYT, HAJIOT'H, 3a/la4r U3
obnactu yHpaBJICHUA JIMYHBIMU H CEMEHUHBIMU (1)I/IHchaMI/I); YMCEHHUE COCTaBJIATH
BBIPpAXKCHUS, YPABHCHHUA, HCPABCHCTBA U CUCTCMBI 110 YCJIIOBUIO 3a1a4U, UCCIICAOBATH
IMMOJIYYCHHOC PCIICHHUEC U OLICHUBATH HpaBI[OHOI[O6HOCTI> IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATHAMU: (UTYpa, TOUKA, OTPE30K, MpsiMas, JIyd, JIOMaHasl,
yrojl, MHOTOYI'OJIbHUK, TpPEyrojbHHK, paBHOOEIPEHHBIW U PaBHOCTOPOHHUI
TPEYroJIbHUKHU, MPSIMOYTOJbHBII TPEyrojiibHUK, MeIHaHa, OUCCEKTpUCa U BBICOTA
TPEYroJIbHUKA, YEeTHIPEXYTOJbHUK, Mapajuieiorpamm, poMO, MPsSMOYTOJIbHUK,
KBaJpar, Tpameuus; OKpPYKHOCTb, Kpyr, KacaTelbHasi; 3HAaKOMCTBO C
IPOCTPAaHCTBEHHBIMU (UTYypaMH; yMEHHE pellaTh 3ajJauyd, B TOM YHCIE U3
IIOBCEJHEBHOM KM3HH, HA HAXOXKJCHUE I'€OMETPUYECKUX BEIUYMH C NPUMEHEHUEM
U3yYEHHBIX CBOWCTB GUTYp U (pakToB

10

YMeHue onepupoBaTh MOHATHAMHU: PAaBEHCTBO (UTYp, PAaBEHCTBO TPEYTOJIbHUKOB;
[ApAJUIEIIBHOCT W NEPHEHIUKYISAPHOCTh IPSAMBIX, YIOJd MEXKIy IpSAMBIMH,
NEepIEHINKYJIISP, HAKIOHHAS, MMPOEKIUs, ofooue (Guryp, momgoOHbIe TPEYroJbHUKH,
CUMMETpHUsI OTHOCUTEJIIBHO TOYKM M IIPSIMOM; yMEHHE paclo3HaBaTb DPAaBEHCTBO,
CUMMETPHIO U TIoJ100ue QUryp, mapajuieIbHOCTh U MEPIEHAUKYISIPHOCTh MPSMBIX B
OKpPY’KaOIIeM MUPE

11

YMeHue oneprupoBaTh NOHATUAMMU: JJIMHA, PACCTOSHUE, YroJl (BEIUYMHA YIJIa, CUHYC
Y KOCUHYC yIJla TPEYroJbHUKA), TUIOIIA/Ib; YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U
O00BEKTOB B OKPY)KAIOIIEM MHUPE; YMEHHE NPUMEHATh (OpPMYJbl TMEpUMETpa |
IUIOIAAM MHOTOYTOJIBHUKOB, JUIMHBI OKPYXHOCTHM M IUIOLIaJu Kpyra, ooObema
IPSIMOYTOJIBHOTO  MapaJlIesICNIUIeia; yYMEHME IPUMEHATh IPU3HAKK DPABEHCTBA
TPEYroJIbHUKOB, TEOpEMYy O CyMME€ YIJIOB TpeyrojibHuka, teopemy Iludaropa,
TPUTOHOMETPUUECKHUE COOTHOLLIEHUS ISl BBIYMCIICHUS JUIMH, PACCTOSIHUM, IIoanen

12

YMenue u3zo0paxaTh IJIOCKHE GUTYpPHl M UX KOMOMHALIMU, MPOCTPAHCTBEHHBIE
burypsl OT pykH, ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U SJIEKTPOHHBIX CPENICTB
0 TEKCTOBOMY WJIM CUMBOJIBHOMY OITUCAHHIO

13

YMeHue onepupoBaTh MOHATUSAMU:  INPSMOYIOJbHAs  CHUCTEMa  KOOpPJWHAT;
KOOpJMHAThl TOYKH, BEKTOp, CyMMa BEKTOPOB, IIPOM3BE/IEHUE BEKTOpa Ha YHCIIO,
CKaJIIpHOE MPOU3BE/IEHNE BEKTOPOB; YMEHHUE HCIIOJIb30BAaTh BEKTOPHI U KOOPAUHATHI




JUIS TIPEACTaBJICHUs JAHHBIX M PEIICHHs 3a/a4, B TOM YHUCIIE U3 APYIHX y4eOHBIX
IIPEAMETOB U peabHOM KU3HU

14

YMeHue onepupoBaTh MOHATHSIMHU: CTOJOMKOBBIE M KPYTOBbIE TUArpaMMbl, TaOJIUIIBL,
cpenHee apupMeTH4ecKoe, MeIMaHa, HauboJblllee U HaUMEHbLIEEe 3HAUYEHUS, pa3Max
YHCIOBOTO Habopa; yMeHHEe H3BJIEKaTh, WHTEPIPETUPOBATh M IMPEOOPA3OBBIBATH
UHPOPMALIMIO, TMPEICTABICHHYI0 B Ta0IMIAaX M Ha JUarpaMMax, OTpPa)KaroIrylo
CBOMCTBA U XapaKTEPUCTUKU PEATIbHBIX IPOLIECCOB U SIBJICHUI; YMEHHE paclo3HaBaTh
V3MEHYMBBIE BETMUYHUHBI B OKPYKAIOILLEM MHUPE

15

YMeHue onepupoBaTh MOHATUAMU: CIy4dallHBIA ONBIT (CIy4alHBIA SKCIIEPUMEHT),
3JIEMEHTApHOE COOBITHE (DJIEMEHTApHBIH HMCXOA) CIYy4allHOTO OIBITA, CIy4aiiHOe
CcOOBITHE, BEPOATHOCTb COOBITUS; YMEHHE HAaXOIUTh BEPOATHOCTU CIy4dallHBIX
COOBITUM B OIIBITAXC PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMU COOBITHSIMH; YMEHHE
pelath 3ajayd METOJJOM OPraHM30BAHHOIO Iepedopa M ¢ UCIOJIb30BAHUEM IIpaBHIIA
YMHOXXEHUS; YMEHHUE OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITUM U SBICHUH,
IIOHUMAaTh pOJb TMPAKTUYECKU JOCTOBEPHBIX U MAaJIOBEPOSITHBIX COOBITHH B
OKpY’KalolleM MHUpEe M B JKM3HM; 3HAKOMCTBO C IOHSATHEM HE3aBUCHMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBILIMX YHCEN U €0 POJIbI0 B MACCOBBIX SIBJICHUSAX

16

YMeHue BbIOMpaTh NOAXOASIIMM M3Y4YEHHBIM MeTOJ M pEUIeHUs 3ajlauu,
IPUBOJUTh IPUMEPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEH B MPUPOAEC M >KHU3HH,
pacro3HaBaTh IIPOSIBICHUE 3aKOHOB MAaTEMAaTHKM B HCKYCCTBE, OIMCHIBATh
OTJIECIIbHBIE BBIAAIOLIUECS PE3YJIbTATHI, IIOJYYEHHBIE B XOJ€ Pa3BUTHS MaTEMaTUKHU
KAK HayKH, [PHUBOJIUTH IPUMEpPHl MATEMaTUYECKUX OTKPBITMM M HUX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHOU UCTOPUU




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

Yucia 1 BEIYMCIIEHUS

1.1

HaTypaJ'ILHLIe K OCIbIC YMCIa. HpI/ISHaKI/I ACIIMMOCTH LECJIBIX YUCCII

1.2 OOBIKHOBEHHBIE U ACCATUYHBIC APOOU, TPOLIEHTHI, OECKOHEUHBIE TIEPUOANYECKUE ApOOH
1.3 Panmonaneueie uncna. ApudMeTruyeckre onepauu ¢ paluoHaIbHBIMU YHCIIAMU
1.4 JleiicTButenpHbIe Yncna. ApudmMeTnyeckue onepamnuy ¢ AeMCTBUTEIbHBIMU YHCIaMU
L5 HpH6Jm>1<é}£HHe BBIYHCIICHUS], TPABUJIa OKPYTJICHHUS, NMPUKHUIKA U OIICHKa pe3yybTaTa
BBIYUCIICHHUI
2 AnreOpanyeckue BbIpaKeHUs
2.1 BbykBeHHble BbIpakeHUS (BbIPAXKEHHS C IEPEMEHHBIMH )
29 Crenenp ¢ uenbiM mokaszarenieM. CTeNeHb C palMOHaIbHBIM TOKa3aTesneM. CBoiicTBa
' CTENEHU
2.3 MHorouieHsl
2.4 Anrebpanyeckas 1poOb
)5 Apudmernuecknii KopeHb HaTypanbHOH creneHu. JleWcTBUSC apuMETHUECCKUMU
' KOPHSIMHU HaTypaJIbHOW CTEIIEHU
3 VYpaBHEHUS U HEPABEHCTBA
3.1 Lenble 1 1poOHO-paoHaNbHbIE YpaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 Lensie u npoOHO-panioOHaIbHBIE HEpaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH HEPABEHCTB
33 Pertenuie TEKCTOBBIX 3a1a4
4 UmucnoBbie MOC/IeI0BaTEIbHOCTH
4.1 ITocnegoBaTenbLHOCTH, CIIOCOOBI 3aMaHus IOCIEN0BATEILHOCTEN
4.2 Apudmernueckas u reomeTpuueckas nporpeccuu. Gopmya CI0KHBIX TPOIEHTOB
5 QyHKIHH
@Oynkius, cnocoOsl 3amanus Gysknun. ['paduk ¢ynkumn. O6macTb onpenesieHus: u
51 MHOKeCTBO 3HaueHud QyHkmun. Hymm ¢yskmmm. [IpoMexyTKH 3HAKOTIOCTOSHCTBA.
o [TpoMexyTk MOHOTOHHOCTH (yHKIMHA. MaKCHMyMbl W MHHUMYMBI (YHKITHH.
HauGonbiiee n HanMeHbIIIee 3HaUCHUE QYHKIIUN Ha IIPOMEKYTKE
6 Koopannarsl Ha TpsMOil U IJIOCKOCTU
6.1 Koopaunarnas npsimast
6.2 JlexkapToBbl KOOPJIMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue GUrypsl U UX CBOMCTBA
7.2 Tpeyronbauk




7.3 MHOroyrojapHuKu
7.4 OKpy>XHOCTb U KPYyT'
7.5 H3mepeHne reoMeTpuYecKuX BEJTUYHH
7.6 Bexrops! Ha mI0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'padmr




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJILHOT'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUTSA YUEHUKA

* Matematuka. BeposTHOCTB U cTatucTuka: 9-i Kiacc: yriryoJeHHbIH ypOBEHb:
yuebHuk; 1-e uznanue bynumosud E.A., BynsrueB B.A. AkiimonepHoe 0011ecTBO
«M3parensctBO «IIpocBemenue

* Maremaruka. ['eomerpus: 7 - 9-e kiacchl: 6a30BbI YPOBEHB: YUeOHUK; 14-¢
u3aanue, nepepadorannoe Aranacsa JI.C., byryzos B.®., Kagomies C.b. u ap.
AxunonepHoe o6mectBo «M3narenscrBo «lIpocsemienner

* MaremaTuka. BeposiTHOCTb U cTaTuCcTUKA: §-1 KJlacc: YriIyOJIEHHBIM ypOBEHb:
yuebHuk; 1-e uznanue bynunmosud E.A., BynsrueB B.A. AkiimonepHoe 0011eCTBO

«3marensctBO «IIpocBemienne»

METOINYECKHUE MATEPUAJIbBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
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