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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETO
oOpa3oBaHus: OHA O0ECIEYNBAET U3YUEHHE IPYTUX JUCIHUIUIMH KaK €CTECTBEHHO-
HAy4yHOTO, TaK M TYMaHUTapHOTO IIMKJIOB, €€ OCBOCHHUE HEOOXOIUMO st
MPOJOJDKEHNST 00pa3oBaHWs ®W JUIsl TOBCEIHEBHOW JKM3HU. PaszButne y
OOy4JaromMXcss HAyYHBIX TPEACTABICHUNA O TPOUCXOXKIECHUU U CYIIHOCTH
anreOpanyeckux abCcTpakiMii, crnoco0e OTpakeHUs MaTeMaTH4YeCKOW HayKoun
SABJICHUNW W TIPOIIECCOB B TMPUPOAE U OOIIECTBE, POJM MATEeMATHYECKOIO
MOJEIUPOBAHUS B HAYYHOM TIO3HAHMM W B TPAKTUKE CIOCOOCTBYET
(bopMHpPOBaHNUIO HAYYHOTO MUPOBO33PEHHUS U KAYECTB MBIILICHUS, HEOOXOAMMBIX
JUISL  aJanTalid B COBpeMEHHOM mudpoBoM oOmiecTBe. M3ydenune anreOpsw
oOecrieyMBaeT  pa3BUTHE YMEHHMs  HaOmOnaTh, CpaBHUBATh, HAXOAUTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBUS, BBIBOJBI, (HOPMyIUPOBATH
yTBepkaeHus. OcBoeHne Kypca anreOphl 00ecreurnBaeT pa3BUTHE JOTUYECKOTO
MBIIIJICHUS OOYYalOIIUXCS: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIYyKTHUBHbBIE
paccyxzieHus, o0OOIlleHHe W KOHKPETU3allhi0, a0CTparupoBaHUE M AHAJOTHIO.
OOyuenue anrebpe mpearnonaracT 3HAYUTENBHBIM OOBEM CaMOCTOSITEILHOMN
JEATeNIbHOCTH  OOy4YaroluXCcs, MO3TOMY CaMOCTOSATENIbHOE pEIIeHUE 3aaad
OOyYarOIIMMUCS SIBIISIETCS pean3alueit JesTeIbHOCTHOTO MPUHITUIIA O0yYEeHHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Asredbpa» yriayOonéHHOTO
M3YUYEHHUS] OCHOBHOE MECTO 3aHHUMAIOT COJCPKATEIbHO-METOIUYECKUE JIMHUU:
«Yucna W BBIUMCICHUS», «AnreOpanueckue BBIPAKCHUS», «YPpaBHEHUS U
HEpaBEHCTBa», «DyHkuum». Kaxgas w3 3THX COJepKaTeIbHO-METOIUYECKUX
JIMHUN pa3BUBAETCS HA MPOTSIKEHUH TPEX JIET U3YUEHHUS Kypca, B3aUMOICHCTBYS C
JIPYTUMHU €ro JuHusSMU. B Xoje u3ydeHus: Kypca OOyYaroHIMMCSl TPUXOJUTCA
JIOTUYECKHU PACCY’KJaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3U
C TUM B MPOTpaMMy y4eOHOTO Kypca «AnreOpa» BKIHOYEHBI HEKOTOPhIE OCHOBBI
JIOTUKHU, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pas3fieaXx MaTeMaTH4eCKOro
oOpa3oBaHus ©  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOITUMUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4ecKoro s3bika. CojaepiaTelbHOM U CTPYKTYpPHOU
O0COOEHHOCTBbIO YYEOHOro Kypca «Anredpa» SBISETCS €ro MHTErpUPOBAHHBIN
Xapakrep.

Conepxxanue muHUM «Yucna ©W  BBIYUCICHUS» CIYKAT OCHOBOM JIJIA
JTATBHEHIIET0 M3yYCHHUsS] MAaTEeMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYyYaIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, OPMUPOBAHUIO YMEHHS MOJIb30BATHCS aITOPUTMaMHU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJISl IOBCEAHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YUCJIE HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
CBS3aHO C palMOHAIBHBIMH M HUPPAMOHATHHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JACHUCTBUTEIIBHOM YHCIIE. 3aBEpPUICHHWE OCBOCHHSI YHCIOBOU
JMHUHA OTHECEHO K CpeHeMYy 001ieMy 00pa30oBaHUIo.

CopnepxaHue AByX anredpandeckux JMHUN — « AJIreOpanyeckre BhIpaXKeHUs»
U «YpaBHEHUS M HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYaroIIMXCs
MaTE€MaTUYECKOro ammapara, HeoOXOAMMOTro JJid pelIeHUs 3aJad MAaTeMAaTHKH,
CMEXHBIX ITPEJAMETOB U OKpYy X arolel peanbHocTi. Ha ypoBHE OCHOBHOIO 00111€Tr0
oOpa3zoBaHus y4eOHbIM MaTepHall TPYNIUPYETCS BOKPYI  palMOHAIbHBIX
BBIpOKEHHUI. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTUKH Kak s3bIKa s
IIOCTPOEHUSI MATEMAaTHYECKMX MOJIEIE, OINHMCAHUS NPOLECCOB W  SIBICHUMN
peasibHOrO Mupa. B 3agaunm oOydeHus anredOpe BXOASAT TaKkKe AajbHEHIIee
pa3BUTHE AJITOPUTMUYECKOIO MBIIUICHHUS, HEOOXOJIMMOIO, B YaCTHOCTH, Js
OCBOEHHUS Kypca UWHGPOPMATUKH, U OBJAQJCHHE HABBIKAMHU JIETyKTHUBHBIX
paccyxnenuii. IIpeoOpa3zoBanne CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpPaKEHUs, CIIOCOOHOCTEN K MaTEMaTUUYECKOMY TBOPUYECTBY.

Copepxanue pyHKIMOHAIBHO-TPa(pUUECKON JIMHUK HALEIEHO Ha MOJIyYeHHUE
00y4aroUMUCs 3HaHUM O (QYHKIUSX KaK BaKHEHIIEH MaTeMaTHYeCKON MOJAENH
JUIS OTIMCAHUSL U UCCIIEIOBaHMS Pa3HOOOPa3HBIX IMPOLECCOB U ABJICHUN B MPUPOJIE
u obuectBe. M3ydyeHne marepuana crocoOCTBYET Pa3BUTHIO Yy OOyyaroummxcs
YMEHUS UCIIOIb30BaTh PA3JIMYHbIE BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MATEMATUKU —
CJIOBECHOTO, CUMBOJINYECKOT0, Ipauueckoro, BHOCUT BKJIaJ B (popMHUpOBaHUE
MPEICTABICHUNA O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIIM3ALUU U KYJIbTYPBI.

VYrimy0n€HHbIIT Kypc anreOpsbl XapaKTepU3yeTCs U3Y4YEHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOT0 almapara M CBS3aHHBIX C HHMM METOJIOB
pemieHns 3agad. Anredpa SBISETCS A3BIKOM Ui ONHUCaHUs OOBEKTOB U
3aKOHOMEpPHOCTEM, CIYKUT OCHOBOM MaTeMaTHYeCKOro mojenupoBanus. [lpu
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUECHHH M NPHUHATHIE B anreOpe
OpaBWia HUX KOHCTPYHPOBAHHS CHOCOOCTBYIOT (OPMHUPOBAHHUIO YMEHHUU
00OCHOBBIBAaTh U JIOKA3bIBaTh CYKIACHMSI, pA3BUBAIOT MATEMAaTUUYECKYI0 UHTYHULIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHUM M ydyaT MX
npuMeHeHuto. Tem camplM anreOpa 3aHMMAeT OJHO U3 BEIyIIMX MECT B
(GbOopMHPOBAHUN HAYYHO-TEOPETUYECKOTO MBIIIEHUS 00YyYaroIUXCsl.

CormacHo yueOHOMY IlaHy B 7-9 Kkijaccax wu3ydaercs y4eOHBIA Kypc
«Anrebdpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COACpXKaHUS:
«Yucna ¥ BBIYUCIEHUA», «ANreOpanyeckue BbIPAXKEHUS», «YpPaBHEHUS U
HEpaBEHCTBA», « DYHKIMM.

Ha uzydenue yueGHOTO Kypca «Anrebpa» oTBoauTcs B 9 kinacce — 136 yacos
(4 yaca B HEeZIEIIIO).



COAEPKXAHME OBYUYEHUSA
9 KIIACC

Yucaa v BBIYMCICHUA

Kopenb n-ii crenenn wu ero cBoicTtBa. CTeneHb C palMOHAIBHBIM
MOKa3aTeeM U €€ CBOMCTBA.

AnredOpanveckue BbIPAKCHUS

ToxaecTBEHHbIE MPeoOpa30BaHMs BBIPAXKEHUM, COAEPKAIMX KOPEeHb N-if
creneHu. ToxXaecTBeHHbIE TPeoOpa30BaHUs BBIPAKECHUM, COAECPKAILUX CTEIEHb C
palMOHAIIBHBIM ITOKA3aTEIIEM.

KBagpatHeiii TpéxuneH. KopHu kBagpaTHoro TtpéxwieHa. PasnoxeHune
KBAaJIPATHOTO TPEXWICHA HA JIMHEHHbBIC MHOKHUTEIH.

YpaBHeHUS U HEPABECHCTBA

bukBanpatHeie ypaBHeHUS. [IpuMepbl NpUMEHEHHIT METOJA0B PaBHOCUIBHBIX
npeoOpa3oBaHuii, 3aMEHBI MEPEMEHHOM, TpadUUecKoro MeToja NP PEelIeHUU
ypaBHeHUM 3-i1 1 4-i1 cTereHew.

Pemienrie npoOHO-pallMOHANIBHBIX YPaBHEHUM.

Pemrenne cucrem ypaBHEHHI ¢ IByMsI IEPEMEHHBIMU. PellieHre npocTenmmx
CUCTEM HEIMHEWHBIX ypaBHEHHWH ¢ JBYMs mepeMeHHbIMU. ['paduueckuit mMeTon
pELIECHUsS] CUCTEMBbl HEJIWHEWHBIX YpaBHEHUU C NByMs nepeMeHHbIMH. Cucrema
JIBYX HEJIWHEHHBIX YpPaBHEHUM C JBYMs IMEPEMEHHBIMU KaK MOJIENIb PEalbHOM
CUTYyallUU.

YucnoBble HepaBeHCTBA. PelleHne TUHENHBIX HEPABEHCTB. [0Ka3aTenbCTBO
HEPABEHCTB.

KBazmpaTrHble HEpaBEHCTBA C OJHOM MNEpeMEHHOUN. PelieHwe KBaapaTHBIX
HEPaBEHCTB Irpa)MUECKUM METOJOM M METOJOM HHTEpPBaJOB. MeTO/ MHTEpBAIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. [Ipocreiilne HepaBEeHCTBA C MapaMeETPOM.

Penrenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCcTBO ¢ 1Bymsi mnepemMeHHbIMU. PelieHue HeEpaBeHCTBA C JBYyMs
nepeMeHHbIMH. CHCTEMBl HEpPAaBEHCTB C JBYMs IMepeMeHHbIMU. [paduueckuit
METO/I PEIICHUSI CUCTEM HEPABEHCTB C JABYMSI IEPEMEHHBIMU.

DOyHKUNHA

Oynkrusa.  CBoiictBa  GyHKOMA:  Hyad  (QYHKIIMH,  OPOMEXKYTKH
3HAKOMOCTOSIHCTBA (DYHKIIMU, MPOMEXKYTKH BO3pacTaHus U yObIBaHMs (yHKIIHUH,
4ETHBIC U HEYETHBIC (DYHKIIMU, HANOOJIbIIIEe M HAUMEHbIIIee 3HaUeHUs QyHKITUH.

KBagpatnunas ¢yHkuuss u  e€ cBoiictBa. Mcmosnb3oBaHHE CBOWMCTB
KBaJipaTuyHOW  yHKIMHA I pemeHust 3amad.  [loctpoenme  rpadmka
kBagipatuyHo (Gyukiuu. [lonoxkenue rpaduka KBaapaTUYHOW (YHKIMH B



3aBHCHMOCTH OT ¢& koaddummentoB. [padukn byHKumid y =ax2, y = a(x —m)>u'y
= a(x — m)? +n. [TocTpoerne rpagukoB GYHKIHIT ¢ HOMOLIBIO IPEOOPa3OBAHHIA.

Hpob6Ho-nuneiinas Gyukius. MccnenoBanue QyHKIHA.

®ynkus Y = X' ¢ HaTypalbHBIM 0Ka3aTeieM N U eé rpaduk.

YucsioBbIE MOC/I€10BATEILHOCTH U MIPOrPeccun

[lonatue uwucioBOM mocienoBarebHOCTH. KoHeuHble U OECKOHEYHBIE
nocienoBaTenbHOCTH.  OrpaHMyYeHHas  MOCJEN0BAaTE€IbHOCTb.  MOHOTOHHO
Bo3pactaromasi  (yObIBaromiasi)  mociieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIETIOBATEILHOCTU: OMUCATENbHBIN, TAOJWYHBIN, ¢ TMOMOIIBI0 (POpMyINBl N-TO
YJIeHa, pEeKYyPPEHTHBIN.

Apudpmernueckass W reomeTpuueckas mnporpeccur. CBoilcTBa UJIEHOB
apuPMETHIECKON U TeoMeTpudeckoil mporpeccuit. dDopmynbl N-TO dieHa
apuPMETUIECKON M reoMeTpuueckor mporpeccuid. DopMyibl CyMMBbI MEPBBIX N
YJICHOB apu(PMETHUECKOW M T€OMETPUYECKOI mporpeccuil. 3ajadyi Ha MPOLICHTHI,
OaHKOBCKHE BKJIAJIbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH TMOCIEIOBATEILHOCTH, O CYMMHUPOBAaHUU
O0ECKOHEYHO yOBIBAIOIIEH TE€OMETPUUECKON TPOTPECCHH.

Meton MatemaTnueckor MHAYKIUU. [IpocTeimue npumMepsl.



I[IJTAHUPYEMBIE PE3VJIbTATHI OCBOEHUA ITPOI' PAMMbI YYHEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJBTATBI

JInYHOCTHBIE Ppe3yJbTATBI OCBOEHUS MPOTPaMMbl MO MaTEMaTHKE
XapaKTepU3yrTCs B HaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUEM HHTEPECAa K MPOLUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMAaTUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpasKIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00S3aHHOCTEN IpakJlaHWHA U peallh3allii ero
mpaB, TPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUMN, MPOUEAYp TPakIAaHCKOro o0IecTBa (Harpumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJECHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHHMEM Ba)KHOCTHU
MOPaIbHO-3TUYECKUX TPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) TPy10BOr0 BOCIMTAHMS:

YCTAaHOBKOM Ha aKTHBHOE ydYacTHE B PEIICHUH MPAKTUYECKUX 3ajad
MaTeMaTU4YECKOW HaMpaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOIO
oOpa30oBaHUs Ha TMPOTSHKCHUHM BCEHW JKM3HU IS YCHEIHOW TpodeccruoHaIbHOM
NESTETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUA:

CIIOCOOHOCThIO K  SMOLMOHAIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKHUX OOBEKTOB, 3ajJiau, PEUICHUW, pacCy>KICHUM, YMEHUIO BHUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHocTel HAY4YHOI0 NMO3HAHUSA:

OpUEHTaIlMe B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA YeIOBEKa, MPUPOJIbI U
oOIIecTBa, MOHMMAaHUEM MATEMaTUYECKOW HAayKH Kak cQepbl UeI0BEYECKOM
JEATeIbHOCTH, ATANoB €€ Pa3BUTHUS U 3HAYMMOCTH IS PAa3BUTHUS ITUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MaTeMaTUYECKOU KYJIbTYpOW Kak CPeJICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABBIKAMU UCCIIEA0BATEIbCKON JIESITEIIbHOCTH;

6) ¢usmueckoro BocnutaHusi, GOpMUPOBAHMS KYJIbTYPbI 310POBbSl U
IMOIMOHAJIBLHOIO 0JIArONOJyYHs:



TOTOBHOCTHIO TMPUMEHSITh MAaTEMATHUYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0pPOBbsl, BEIEHHUS  3J0pPOBOr0  oOpa3a KW3HM  (30pOBOE  TUTAHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATHUA U OT/AbIXa, perysipHas ¢uznueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HAaBBIKA pPEQPICKCHUU, MPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY U TaKOTO e IpaBa JPyroro 4yejaoBeKa;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

OpUEHTAIlMel Ha MPUMEHEHNWE MATEeMaTUUYECKUX 3HAHUM ISl pElIeHUs 3a7a4
B 00JIaCTH COXPaHHOCTH OKPY’KAIOIIeH Cpe/bl, IJIAaHUPOBAHUS TOCTYNKOB U
OLIEHKH HMX BO3MOXHBIX MOCIEICTBUI MJIsI OKpPY’KalOUIEH Ccpeabl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MyTeH UX PELICHUS;

8) ajanTanum K M3MEHAKINMMCSH YCJOBHAM COLMAJIBLHOW U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JIPYyTHX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIETEHIIUU U3 OMBITA JIPYTHX;

HEO0OXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYJIHUPOBAThH UJIEH,
MOHATHS, TUNOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM UYHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh AEPUIIUTHI COOCTBEHHBIX 3HAHUNM W KOMIIETEHTHOCTEH, MJIaHUPOBAThH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYAallMI0 KaK BBI30B, TPEOYIOIIUMNA KOHTPMEp, KOPPEKTUPOBATh
NpUHUMAEMbIe pEIIeHUs U JACHCTBUA, (OPMYIUPOBATh W OILIEHUBATh PUCKH U
NOCJIeICTBUSA, (DOPMUPOBATDH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOEHHUs MpPOrpaMMbl [0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0yyvaromierocss OyayT chopMupoBaHbl MeTaNPeAMeTHbIE
pe3yJabTaThl, XapaKTePU3yIOITUECS OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATENILHBIMU  JIEUCTBUSMH,  YHUBEPCAIbHBIMU  KOMMYHHKATUBHBIMU
JEHCTBUSMH M YHUBEPCATBHBIMH PETYJIATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIe 1eCTBUS
ba3zoBble Jilornueckue JeiicTBUA:

BBISIBJISITH U XapPaKTEPU30BATh CYILIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHSTUWA, OTHOIICHUN MEXIy MOHIATHUSIMH, (DOpMyIUpOBaThH
onpeieNIeHNs] MIOHITUH, YCTaHABINBATh CYIIECTBEHHBIN MPHU3HAK KIacCH(pUKAIUH,
OCHOBAHUS JIJIs1 000OIIEHUSI M CPABHEHMSI, KpUTEPUH TTPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OpMyJIHpoBaTh U NPEeoOpPa3OBBIBATh  CYXKIACHHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIC, €IMHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISABJIAITh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IPOTUBOPEUUS
B (pakTax, AAHHBIX, HAOJIIOJEHUSAX M YTBEPXKICHUSX, MpeiaraTb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JieJaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEAYyKTHBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUECHUHN, YMO3AKIFOUEHUH 110 aHAJIOTHH;

pa30buparh J10Ka3aTENIbCTBA MATEMATUUYECKUX YTBEPKACHUHM (MpPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOATENIBHO JI0KA3aTEIbCTBA MaTEMaTHYECKHX
(akToB, BBICTPAWBATh APryMEHTALNIO, NPUBOJUTH MPUMEPBI U KOHTPIPUMEPHI,
OPUMEHATh METOJ] MAaTeMaTUYeCKOW HHAYKIHMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXacHus;

BBIOMpATh CMOco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEUIeHMs, BbIOMpaThb  HaumbOojee MOAXOMAIMM ¢ y4éToMm
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).
ba3oBrble ucciaenoBaregbcKue 1eHCTBUA:

MCIIOJIB30BaTh BOIPOCHI KAaK HCCIEIOBATEIBCKUA HHCTPYMEHT IIO3HAHWS,
(GopMysMpoBaTh  BONPOCH,  (PUKCHpYIOIIME  MPOTHBOpEYHE,  IMpolieMmy,
CaMOCTOSITEJIFHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMHpOBaTh TUIOTE3Y,
apryMEHTHUPOBATh CBOO MO3ULUIO, MHECHHUE;

IIPOBOJAUTH IO CAMOCTOSITENIBHO COCTaBICHHOMY IUIAHY JKCIIEPUMEHT,
UCCIIEJOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTHU4YecKoro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX Ay cO0O0i;

CaMOCTOSITENILHO (POpMyYIMpPOBaTh OOOOLIEHMS] U BBIBOJBI 10 pe3yjibTaTaM
IPOBENEHHOIO  HAONIOACHUS, HWCCIEAOBAHMS, OSKCIEPUMEHTA, OLICHUBATh
JIOCTOBEPHOCTb MOTYUYEHHBIX PE3YJIbTATOB, BHIBOJOB U 000OICHHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IpOLIECCa, a TAKKE BbIIBUIATH
IIPEATIOIOKEHNS O €70 PA3BUTHUH B HOBBIX YCJIOBHSIX.

Pabora ¢ nnopmanueii:

BBISIBJISITH  HEJIOCTATOYHOCTh M M30BITOUYHOCTH HWHGOpMAIMHU, JaHHBIX,
HEOOXOAMMBIX JJIs PEIICHMS 3aauH;

BBIOMpATh, AHAJIU3UPOBATh, CHUCTEMATU3UPOBAaTh MW HUHTEPIPETUPOBATH
UH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IpEICTaBICHMUS;

BbIOMpaTh (opMy mpeincTaBieHMs HHGPOpPMaUMKW UM WIUIFOCTPUPOBATH
peniaemMble 3a/1a4M CXeMaMu, IuarpaMmmMaMu, HTHOU rpaukoi 1 uX KOMOMHALMSIMU;

OLIEHMBATh HAAEKHOCTh MH(OpPMAIMH 10 KPUTEPHUSM, MPEIOKEHHBIM HIH
c(OopMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHbIE YHMBeEpPCAJbHbIE YueOHbIe NeiicTBUSA



BOCIIPUHUMATh U (POPMYIIHPOBATH CYXKACHHUSI B COOTBETCTBUH C YCIOBUSIMH U
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOKO TOYKY 3pPEHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3aJayd,
KOMMEHTHPOBATh TIOJYUYEHHBINA Pe3yJIbTaT;

B Xoj€ 00CYXXIIeHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBI,
npoOeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHHS, COIMOCTABIATh CBOM CYXKICHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3IMYMe M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIUpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

NPEJCTaBISITh Pe3yIbTaThl PEIICHUS 3a/1a4uM, SKCIICPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CaMOCTOSTEIIHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIMN U 0OCOOEHHOCTEH ayIMTOPUH;

MOHUMAaTh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl TpU pelIeHHH Yy4YeOHBIX MaTeMaTHYeCKHX 3a/Jad, MPHHUMATH IIeNb
COBMECTHOM JCATENHHOCTH, TUIAHUPOBATH OPTAHM3AIIMI0 COBMECTHOH paboTHI,
pacmpenensaTs BUABI paboT, IOTOBAapUBAaThCs, 00CYXIaTh MPOIECC W pe3yibTar
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ INTYpMbD» W UWHBIE); BBINOJIHATh CBOIO YacTh pabOTHl W
KOOPAMHHUPOBATh CBOM JCHCTBHUS C JPYTUMH YIEHAaMH KOMAaH[bI, OIEHUBATh
KayecTBO pe3yjibTaTa M KayeCcTBO CBOETO BKJIaJa B OOIMMN pe3ynbTar 1o
KpUTEpUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMMOICHCTBHSI.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeliCTBUA
Camoopranu3amnus:

BBISIBIISITH MPOOJIEMBI ISl PEIICHHS] B JKU3HEHHBIX M YUEOHBIX CHUTYaIlUsX,
OPUEHTUPOBATHCS B PA3TUUHBIX MOAXOJaX MPUHITHUS pElIeHU (MHIUBUyaIbHOE,
IPYIIIOBOEC);

CaMOCTOATENLHO COCTABJAThH IJIaH, aJTOPUTM pElIeHUs 3aJaud (Uiu €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCS pECcypcoB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTHUPOBATH BapUAHTHI
pelieHuit ¢ yuéToM HOBOM MH(popMaIiu.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH HHTEJJIEKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipolecca U pe3yJibTara
pElIeHHs] MaTEMaTUYECKOM 3a7aul, CAMOMOTUBALIUU U PEPIIEKCUU;

NPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJauH,
BHOCUTh KOPPEKTHBBI B JIEATEITHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBHCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBHE pe3yJibTaTa JCATEIHHOCTH IMOCTABICHHON IENH H
YCIIOBHSIM, OOBSCHSTh TPUYUHBI IOCTHXKCHUS WU HEIOCTYDKCHHS 111, HAXOIUTh
OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIpaXXaTh AMOLMU TMPH M3yYCHWH MaTEeMaTHUYeCKHX OOBEKTOB W (DaKTOB,
JaBaTh YMOITMOHAIBHYIO OIEHKY PEIICHHS 3aa4H.

HNPEAMETHBIE PE3YJIBTATBI

K koHiry 00yueHus B 9 kijiacce 00y4aroluics MOIYYUT CIEYIOIUE TPEIMETHbBIE
pE3yJIbTaTHI:

Yuc/ia ¥ BBIYUCTICHUA

CBOOOIHO oOmEepUpOBaTh MOHATUSIMU: KOPEHb N-M CTENEHW, CTENEHb C
pallMOHAJIBHBIM II0KA3aTeNIeM, HAaXOAUTh KOpPEHb N-U CTENEHHW, CTENEHb C
paloHaIbHBIM [IOKA3aTeJIeM, HCIONb3Yysl MpPU HEOOXOJUMOCTU KaJbKYJSATOD,
IIPUMEHATH CBOWCTBA KOPHS N-U CTENIEHU, CTENICHU C PALMOHAIIBHBIM ITOKA3aTEJIEM.

Hcnonp30BaTh MOHATHE MHOXECTBA JCHCTBUTENBHBIX UYHCEI IPU PELICHUU
3a71a4, IPOBEJICHUH PACCYKICHUN U JI0KA3aTEIbCTB.

CpaBHUBAaTb M YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCHA, OKPYIJIATH
JEHCTBUTENBHBIE YUCIIA, BBIIIOIHATh NPUKHUIKY PE3yIbTaTa BBIYACICHHUM, OLIEHKY
YHCJIOBBIX BBIPAKEHUM.

AuredpanvyecKue BbIPpaKeHUA

CB0oOOIHO omepupoBaTh MOHATHEM KBAAPATHOTO TPEXUIEHA, HAXOAMTh
KOpPHHM KBaJpaTHOIr'0 TPEXUIICHA.

PacknanpiBaTh KBaJpaTHBINA TPEXWICH HA JIMHCWUHBIC MHOXHUTEIH.

YpaBHeHUs U HEPABEHCTBA

Pemlaty nMHEWHBIE W KBAaJpaTHbIC yPaBHEHUS, YPaBHEHUSA, CBOIAIIMECS K
HUM, APOOHO-paIlMOHAJIbHBIE YPABHEHHS.

Pewiath HeCOXKHBIE KBaPaTHBIE YPABHEHUS C TAPAMETPOM.

Pemrate nuHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIOBOM MpPSIMOH,
3aIIMCHIBATh PEIICHUE C IIOMOILBI CUMBOJIOB.

Pemate cucremsl BYX JIMHEMHBIX YPAaBHEHUN C JABYMS NEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUN, B KOTOPBIX OJJTHO YPaBHEHUE HE ABJISETCS JTMHEUHBIM.

PemaTe HeCIOKHBIE CUCTEMBI HEJTMHEVMHBIX YPABHEHUH C ITAPAMETPOM.

[IpumeHsATh METO/Ibl PABHOCHIIBHBIX MPEe0Opa3oBaHuil, 3aMEHbI IIEPEMEHHOM,
rpaduueckoro MeToia Ipyu peluieHuu ypaBHeHUM 3-1 1 4-i cTeneHe.

Pemlatb  cucTemMbl  JTMHEHWHBIX  HEPABEHCTB, CUCTEMBl  HEPABEHCTB,
BKJIIOYAIOLINE KBAJpPaTHOE HEPABEHCTBO, H300paxkaTb pEIICHHE CHUCTEMbI
HEPABEHCTB HA YKCJIOBOM IIPSMOM, 3alIMChIBATH PELIEHHUE C TOMOLIBI) CUMBOJIOB.



Pemiath ypaBHEHUs, HEpPaBEHCTBA W HX CHCTEMbl, B TOM YHCIE C
OTpaHUYECHUSIMU, HAIIPUMED, B LIEIIbIX YHCIIAX.

IIpoBoauTh HCCIEAOBAaHNS YPABHEHUM U CUCTEM YPAaBHECHHUH, B TOM YUCIIE C
npuUMEHEHueM Tpaduueckux TMpeacTaBieHu (yCTaHaBIMBaTh, HMMEET JIK
YpaBHEHUE WM CHUCTEMa YPAaBHEHHMM pEIICHUs, €CIM UMEET, TO CKOJbKO, U
npouee).

Pemiath TEKCTOBbIE 3ajauM alreOpaudeckuM Croco0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUMN, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA U HMX CHCTEMBI JJISI COCTABJICHUSA
MaTEMaTUYECKOM MOJENM peaJbHOM CUTyallud WIA [PUKIATHOW 3a7auu,
WHTEPIIPETUPOBATH MOTYUCHHBIE PE3YyJIbTaThl B 33JJTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIHHOCTH U MIPOrPecCHm

CBOOOMHO oOmepupoBaTh TMOHITHAMHU: 3aBUCUMOCTb, (yHKIHUS, Trpaduk
byHKIMH, TpsMas MOPONOPLUOHATIBHOCTb, JIMHEWHass GyHKUMs, oOpaTHas
MPONOPLUHUOHAIBHOCTD, Mapadosa, rurnepooia, KyCOuHo-3aAaHHas PyHKIIUsL.

HccnenoBars ynkuuio mo e€ rpaduky, yCTaHABINBATH CBOMCTBA (DYHKIIUM:
00JacTh OMpeeeHUsl, MHOXXECTBO 3HAYCHHWM, HYITHW (YHKIHH, TPOMEKYTKH
3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHusi M yObIBaHUA, YETHOCTb U
HEYETHOCTD, HAMOOIIbIIIee U HAUMEHBIIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh kBajpaTUyHyr0 (QYyHKIHIO 110 (Hopmysie, TPUBOAUTH TPUMEPHI
KBaJpaTUYHBIX (QYHKIUNA U3 peabHOM XKU3HU, PUZUKU, TEOMETPHUHU.

OrnpenensaTe MONOXKEeHUE Ipaduka KBaJApaTUUYHOW (PYHKIHMH B 3aBUCHUMOCTH
oT € K03 (HHUITUEHTOB.

Crpoutrb rpaduk  KBagpaTU4HONM  (YHKUMH, ONKHCHIBATH  CBOWMCTBA
KBaJApaTUYHOU PyHKIMU 1O €€ rpaduky.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKIIMU JJIS pELICHUS 3a]1a4.

Ha nmpumepe kBaapatuuHoit GyHKIMH cTpouTh rpaduk dyukiuu y =af(kx +
b) + ¢ ¢ momorkio peodbpaszoBanuii rpaduka Gyukuun y=Ff(X).

WnnmoctpupoBaTh € MOMOIIBIO TIpapuka peaibHyl0 3aBUCUMOCTb WJIU
IPOLIECC 10 UX XapPAKTEPUCTHKAM.

ApudmMernyeckass M reoMeTpHUYECKas MPOrpeccuu

CB0OOHO ONEpUPOBATH MOHATUSAMU: MTOCIEA0BATEIBLHOCTD, apupMeTHIeCcKas
Y TEOMETPUYECKAsI IPOrPECCUMN.

3amaBaTh MOCJIENOBATEIBHOCTH PA3HBIMU  CIIOCOOAMHU: OMKCATENbHBIM,
TaOJIUYHBIM, C TOMOILBIO (HOPMYJIBI N-TO WiICHA, PEKYPPEHTHBIM.

BbIMOAHATH BBIYMCIACHUST € HUCHOOJB30BaHUMEM (opMyn N-ro uwieHa
apuPMETUIECKON 1 TE€OMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh wiieHbl IMOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJIUHATHOMN
IJIOCKOCTH.



Pemates 3amaum, CBA3aHHBIC C YHCIOBBIMH IIOCJICIOBATEIBLHOCTSIMH, B TOM
YUCJIC 3a/1a4¥ U3 PEATbHOMN JKM3HU (C MCIIOJIB30BAHUEM KaJIbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W NPUBOAUTH MpPUMEPHl KOHEYHBIX M OECKOHEUYHBIX
MOCTIEIOBATEIPHOCTEH,  OTPaHHYEHHBIX  TOCJIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarouux (YObIBaIOIINX ) MOCIE0BATEILHOCTEH.

HMeThb npeACcTaBIeHUE O CXOIUMOCTH TIOCIE0BATEIIbHOCTH, YMETh HAXOHUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

[IpumeHsaTh METO MAaTEMATHUYECKOW UHTYKIIUU MPU PEIICHUH 3a/1a4.



TEMATHUYECKOE IINTAHUPOBAHUE
9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutposbueie  IMpaxkruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI
pecypchbl

OYHKINN 25 1

YPABHEHNMA U HEPABEHCTBA. 15 1

KBanpaTHble HEpaBeHCTBa

YPABHEHMA U HEPABEHCTBA. o5 1

YpaBHeHUsI, HEPABEHCTBA U UX CUCTEMBI

UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU o5 1

U ITPOI'PECCUHN

AJITEBPAMYECKHUE BBIPAXXEHN . 12 1

Crenens ¢ paloHaJIbHBIM [TOKA3aTENEM

[ToBTOpenue, 06001IeHUE, CUCTEMATH3AIUS 34 1

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0



IHOYPOYHOE IINIAHUPOBAHHUE
9 KUIIACC

Ne
n/n

Tema ypoka

Oynkius. CBoicTBa GyHKIMA: HYTH

(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA

(GYHKINU, TPOMEXKYTKH BO3pACTAHUS H
yObIBaHUS QYHKIIUH, YETHBIC U HEUETHBIC
(GyHKIINHU, HAaUOOJIbIIICe U HAUMEHbBIIIEE
3Ha4eHUs1 QyHKIUU

KoaunuecTBo yacoB

KoHnTpoJabHbIe

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
Hara uudgposbie
u3yuyeHusi  oOpa3oBaTelibHbIe

pecypcsl

04.09.2023

Oyukuus. CBolicTBa QyHKIUN: HYIU

GyHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA

(GyHKLNHU, TPOMEXYTKH BO3paCTaHUS U
yObIBaHUs (PYHKINU, YETHBIE U HEUETHBIE
¢yHKLMHU, HaubobIIee U HAUMEHbILIEe
3Ha4eHUs1 QyHKIUU

[Toctpoenue rpagukoB GyHKIMIA C
MOMOILBIO TIPeoOpa30BaHUi
[HocTtpoenue rpadukoB GpyHKuMi C
MOMOIIBIO TIPe0Opa30BaHU
Ksanpatnsiii Tpéxunes. Kopuu
KBaJpaTHOIO TPEXWICHA

05.09.2023

05.09.2023

07.09.2023

11.09.2023

Paznoxxenue KBaApaTHOT'O TpéaneHa Ha
JIMHEMHBIE MHOKUTEIIN

Pasznosxenue kBaapaTHOTO TpEXUICHA HA

12.09.2023



JIMHEHHBIE MHOKUTEIIN

12.09.2023

8 KBanpatuunas ¢pyHkius u e€ cBoiicTBa 14.09.2023
9 [Tapaboia, KOOpAMHATHI BEPUTUHBI

napaboJIbl, OCh CAMMETPUH MapadoIIbl 18.09.2023
10 [TocTpoenue rpaduka KBagpaTUIHON

byHKIIUN 19.09.2023
11 [Toctpoenue rpadrka KBaaApaTUIHON

byHKIHA 19.09.2023
12 [MocTpoenue rpaduka KBaApaTUIHON

byHKITUN 21.09.2023

[Tono>xenue rpaduka KBaapaTUIHON
13 HKIIUU B 3aBUCUMOCTH OT €€

I‘foya (p;mmemog 25.09.2023

[Tonoxxenune rpaduika KBaApaTUIHON
14 HKLIUU B 3aBUCUMOCTH OT €€

I%Z’)(I);I/IHI/IGHTOB 26.09.2023
15 Hcnonp3oBaHne CBOWCTB KBaAPATUIHOMN

(GyHKUIWU TS peIIeHus 3a1a4 26.09.2023
16 Hcnonb3oBaHue CBOWCTB KBaAPaTUYHOMN

(GyHKUIMU IS peIeHus 3a1a4 28.09.2023
17 Hcnonp3oBaHue CBOKWCTB KBAAPATUIHOMN

GbyHKIMY U1 pelIeHus 3a1a4 02.10.2023
18 Crenennbie GYHKIUU C HATYPATbHBIMA

MOKa3aTeNIsIMH, UX Tpa(uKu U CBOMCTBA 03.10.2023
19 Crenennble GYHKIUU C HATYPaTbHBIMU

MOKA3aTEeNISIMH, UX TPpa(KU 1 CBOHCTBA 03.10.2023
20 Crenennble (yHKIMU C HATypaJbHIMU



IoKasaTcCIsIMHu, UX l"pa(bI/IKI/I 1 CBOMCTBA

CrenenHble QyHKIUU C HATYpaJIbHBIMU

05.10.2023

21 MOKa3aTeNsIMU, UX Ipa(UKu U CBONCTBA 09.10.2023
99 Ipaduxn QyHKImit: y = Vx , y=3Vx , y=|

X | 10.10.2023
93 I'paduxu byskmmit: y =Vx , y=3Vx , y =|

X| 10.10.2023
24 I'paduxu byskmmit: y =Vx , y=3Vx , y=|

X | 12.10.2023
25 Kontponsnas padora o Teme "®dynkuun" 16.10.2023

[TonsTHE O peleHn HepaBEHCTBA ¢ OJHOMN
26 nepeMeHHO. MHOKECTBO PEIICHHIA 17.10.2023

HEPaBEHCTBA
97 KBanpaTtHble HepaBeHCTBA C OJTHOU

IIepPEMEHHOM 17.10.2023
08 KBaapaTHbIie HEpaBEHCTBA C OJTHOM

MepeMEHHOMN 19.10.2023
29 Penrenue HepaBeHCTB rpaduyecKiuM

METO/IOM U METOJOM MHTEPBAJIOB 23.10.2023
30 Penrenue HepaBeHCTB rpaduyecKiM

METO/IOM W METOJ0OM UHTEPBAJIOB 24.10.2023
31 HepaBencTBa, cogeprxaniue 3HaK MOYJIs 94.10.2023
32 HepaseHnctBa, comeprkaiiue 3HaK MOTYJIS 96.10.2023
33 CucreMbl HEpaBEHCTB C OJIHOU

IIEPEMEHHOMN



34

35

36

CucreMbl HEpABEHCTB C OJIHOU
MIEPEMEHHOMN

Penienne TeKCTOBBIX 33124 ¢ TOMOIIBIO
HEpaBEHCTB, CUCTEM HEPAaBEHCTB
Penienne TeKCTOBBIX 33124 ¢ IOMOIIBIO
HEPaBEHCTB, CUCTEM HEPABEHCTB

37

HepaBeHCTBO ¢ 1BYMs IIEPEMEHHBIMU.
Pewienne HepaBeHCTBA C 1BYMs
IIEPEMEHHBIMHU

38

39

['paduaeckuit MeTO1 PEIICHHUS CUCTEM
HEPABEHCTB C ABYMS [IEPEMEHHBIMU
CucreMbl HEpaBEHCTB C IBYMsI
NEPEMCHHBIMU

40

KonrtponbHas pabora o teme
"KBanpaTHble HepaBeHCTBA"

41

42

43

44

bukBaapaTHbie ypaBHEHUs

[IpuMepsl npUMEHEHN METO0B
PaBHOCHJIbHBIX IPe0Opa30BaHu, 3aMEHbI
NePEMEHHOM, TpauIecKoro MeTo/a Mpu
pellIeHNH ypaBHEHUM 3-i U 4- cTeneHen

[IpuMepsl nprMeHEHN METO0B
PaBHOCHJIBHBIX ITPE0Opa30BaHUM, 3aMEHBI
NEPEMEHHOM, rpaduueckoro MeToaa npu
pelIeHuy ypaBHeHU 3-1 U 4-11 cTeneHei

[IpuMepsl nprMEHEHN METO0B
PaBHOCHJIBHBIX IPE0Opa30BaHUM, 3aMEHbI
NePEMEHHO, rpaduueckoro Metoaa npu
pelIeHuH ypaBHEHU 3-1 U 4-11 cTeneHei



45

46

47

Pemenue npoOHO-paniMoHaIbHBIX
YPaBHEHUU U HEPABEHCTB
Pemenne npoOHO-paiioHaNbHBIX
ypaBHEHUH U HEPABEHCTB
Pemenne npoOHO-paliioHaNbHbBIX
YPAaBHEHUHN U HEPABEHCTB

48

49

50

Penienue 1po6HO-paliiOHATBHBIX
YPAaBHEHUH U HEPABEHCTB

Pemenue cuctem ypaBHEHHI ¢ AByMS
NePEMEHHBIMU

Pewenne cucreMm ypaBHEHUH ¢ ABYyMS
NIEPEMEHHBIMU

51

Pemenne npocreimmx cucrem
HEJIMHENHBIX YPAaBHEHUN C IBYMs
IIEPEMEHHBIMHU

52

53

Pemienune npoctedmmx cucteM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
NIEPEMEHHBIMU

Pewmenne npocrenmmx cucreM

HEJIMHEWHBIX YPaBHEHUH C IBYMSI
MEePEMEHHBIMHU

54

55

Pewienne npocrenmmx cucreM
HEJIMHENHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU

I'paduueckuit MeToa perieHus: CUCTEMBI

HEJIMHENHBIX YPaBHEHUH C IBYyMs
IIEPEMEHHBIMU

56

I'paduueckuii MeTO1 pelIeHUs] CHCTEMBI



57

58

59

HEJIMHEWHBIX YPaBHEHUH C IBYMsI
NepeMEHHBIMU

Cucrema 1ByX HETMHEIHBIX YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMU KaK MOJEIIb
peanbHON CUTYalluu

Cucrema 1ByX HEJTMHENHBIX YPaBHEHUH €
JBYMs IIEPEMEHHBIMU KaK MOJIEIIb
peanbHOM CUTYaIKN

Cucrema 1ByX HEJTMHEIHBIX YPaBHEHUH ¢
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb
peaIbHON CUTYalluH

60

61

62

63

Cucrema 1ByX HEJIMHENHBIX YPAaBHEHUH C
JBYMsI IIEPEMEHHBIMU KaK MOJEIb
peanbHON CUTYalluH

Cucrema HETMHENHBIX YPaBHEHUH C
apaMeTpoM
Cucrema HeTMHENHBIX YpaBHEHUH ¢
apaMeTpoM
Cucrema HETMHENHBIX YPaBHEHUH C
napameTpoM

64

65

66

[Tpocreiimve HEpaBEHCTBA C ABYMS
MEPEMEHHBIMH U UX CUCTEMBI
KonTponbhas pabota no teme
"VYpaBHEeHUsI, HEPABEHCTBA U UX CUCTEMBI"
[TonsiTHE YMCIOBOM MOCIEA0OBATEIBHOCTH.
KoHneunpie 1 O€CKOHEUHBIE
MOCJIEIOBATEIILHOCTH

67

OFpaHI/I‘-IeHHaH IOCICI0BATCIIBHOCTD.



MonoToHHO Bo3pacTaromias (yObIBaro1as)
MOCIIE0BATEIHHOCTh

Crioco0ObI 3aJaHus IIOCIIENOBATEIILHOCTH:

68 OIKCATEIbHEIN, TAOJUYHBIH, ¢ IIOMOILBIO
(bopMyIbI N-TO wieHa, PeKypPPEHTHBIH

69 Apudmernueckas 1 reoMeTpuIecKas
IPOrpeccuu

70 Apudmernueckas 1 reoMeTpuIecKas
IIPOrpeccuu

71 CBoiicTBa WieHOB apuhMETUIECKON U
reoMEeTPUUYECKOI porpeccuid

79 CaolicTBa 4jieHOB apu(pMETHIECKON 1
r€OMETPUUYECKON ITPOrpeECCUit

73 @opmyIibl N-To yieHa apupMeTHIecKoi u
r€OMETPUYECKON ITPOTrPECCUi

74 ®dopmyisl N-TO WieHa apuhMETUIECKON U
reoMEeTPUUYECKOI porpeccuid

75 ®opMmysiel N-TO YieHa apuPMETHUECKON 1
r€OMETPUYECKON ITPOTrPECCUi
®opMyIbl CyMMBI IEPBBIX N YJIEHOB

76 apuGMEeTHIECKON U TEOMETPHUIECKON
IIPOrpeECCUil
@opMyIbl CyMMBI IEPBBIX N YJIEHOB

77 apuMeTHUYECKON U TEOMETPHUECKON
IIPOrpeCCHit
@opMyIbl CyMMBI IEPBBIX N YIEHOB

78 apupMETHYECKON U TEOMETPUUCCKON

IIPOrpeCcCHit



79

80

81

3anaun Ha POIICHTHI, 0AHKOBCKUE BKJIA]TBI
U KPEJIUTHI
3aaun Ha IPOIEHTHI, 0AHKOBCKUE BKJIJIBI
U KPEIHTHI
3aaun Ha IPOIEHTHI, 0AHKOBCKUE BKJIAJIBI
U KPEIUTHI

82

83

84

3a/aun Ha IPOLICHTHI, OAHKOBCKHE BKJIA b
Y KPEJIUTHI

3anaun Ha POIICHTHI, 0AHKOBCKUE BKJIA]TBI
U KPEIHTHI
3amayn Ha IPOIEHTHI, 0AHKOBCKUE BKJIAJIBI
U KPEJIUTHI

85

86

87

88
89

90

91

3aaun Ha MPOLEHTHI, 0AHKOBCKUE BKJIA/IbI
U KpCAUTHI

[IpencraBieHne o0 CXOAUMOCTH
MOCJIEI0BATEIbHOCTH, O CYMMUPOBAHUU
0eCKOHEYHO yOBIBAIOIIECH reOMEeTpHUIEeCKON
IIPOrPECCUU

[IpencraBnenue 0 CXOAMMOCTH
MOCJIEI0BATEILHOCTH, O CYMMUPOBAHUU
0eCKOHEYHO yOBIBAIOIIECH reOMEeTPHUIECKON
POrpeccuu

Metoa MaTeMaTHYECKON MHIYKITUH
Meton MaTeMaTU4eCKON MHAYKIIMU
KoHTponbHas pabota mo teme "Hucnosbie
MOCJIE0BATENBHOCTH U IPOTPECCUH"
Kopens n-it crenenu. CpoiicTBa KOpHs N-i
CTETNIeHU



92

93

94

Kopens n-ii crenenu. CBoiicTBa KOpHS N-i
CTENIEHU
Kopens n-it crenenu. CBoiicTBa KopHS N-i
CTETeHH

CTGHGHI) C paHI/IOHaJII)HBIM II0Ka3aTcCJICEM U
€€ CBOIiCTBa

95

96

97

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeIeM U
e€ cBoicTBa
CreneHb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
e€ cBoiicTBa

ToxnecTBeHHbIE TPeoOpa3oBaHUs
BBIPAXKECHMM, COAEpKAUX KOPEHb N-11
CTENIEHU

98

ToxecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKECHMM, COAECpKAIUX KOPEHb N-11
CTEIEHU

99

ToxnecTBeHHbIE TPeoOpa3oBaHUs
BBIPAKCHUM, COACPIKALUX KOPEHb N-11
CTEIEHU

100

101

102

ToxmecTBeHHbIE TPeoOpa3oBaHuUs
BBIPAKCHUH, COJIEPKAIIUX CTCIICHB C
panroHAaIBHBIM ITOKa3aTelIeM

ToxecTBeHHbIE TPeoOpa3oBaHNUs
BBIPAYKCHUH, COAEPIKAIINX CTEHCHB C
palrOHAJIbHBIM IT0Ka3aTeeM
Kontponsnas padora no teme "CteneHs ¢
panroHaIBHBIM MOKa3aTeaem"

103

[ToBTOpenue u 0606menue. Yucna u



104

105

106

107

108

109

110

111

BBIYHMCIICHHSI (3aITUCh, CPAaBHEHUE,
JEUCTBUS C JCHUCTBUTEIbHBIMH YHUCIAMH,
YHCIIOBAsI MPsAMast)

[ToBTOpenue u 0606meHNe. Yncna u
BBIUHCIICHUSI (3aMUCh, CPABHEHUE,
JIEWCTBUSA C IEHCTBUTEIBHBIMU YHCIAMU,
YHCIIOBAs MpsMasi)

[ToBTOpenue u 0606meHNe. Yncna u
BBIYUCIICHHS (TIPOIIEHTHI, OTHOIICHUS,
MIPOTIOPITHH )

[ToBTOpenue u 0606menue. Yucna u
BBIYHCIICHUS (TIPOLICHTHI, OTHOILICHHS,
MIPOTIOPITHH )

[ToBTOpenue u o6o0menue. Yncna u
BbIUKCIICHUS (pellleHue 3a7a4 U3 PeabHOM
YKU3HN)

[ToBTOpenue u 0606menue. Yncna u
BBIUHCIICHMSI (PEILIEHUE 3a7a4 U3 PEATIbHOU
YKU3HH)

[ToBTOpenue u 0600meHNe. Yncna u
BBIUUCIICHHSI (OKPYTJICHUE, TPUOIINKEHHE,
OIICHKA)

[ToBTOpenue u 0600meHNEe. TekcToBBIE
3a7auu (peIIeHre TEKCTOBBIX 3a/1a4
apuMETHUYECKUM U aJIreOpandecKum
croco6amu)

[ToBTOpenue u 0600mIeHNE. TekcTOBBIE
3a/a4M (pelIeHrue TeKCTOBBIX 3a/1a4



112

113

114

115

apu(METHUECKUM U aNreOpandecKum
criocobammu)

[ToBTOpenue u 0600meHue. TexcToBbie
3a7auu (pelIeHre TeKCTOBBIX 3a/1a4
apudMeTHUyeCcKuM U anredpandeckum
crioco6amu)

[ToBTOpenue u 0600mEeHue. TexcToBbie
3ajau (peleHne TeKCTOBBIX 3a1a4
apuMETUYECKUM U aJIreOpandecKum
crioco6amu)

[ToBTOpenue u 0600meHue. TexcToBbie
3a7auu (pelIeHHe TeKCTOBBIX 3a/1a4
apuMETUYECKUM U aJIreOpandecKum
crioco6amu)

[ToBTOpenue u 0600meHNEe. TekcToBbIE
3a/1auu (pelIeHne TEeKCTOBBIX 3a71a4
apuMETUYECKUM U aJIreOpandecKum
crioco6amu)

116

117

118

[ToBTOpenue u o6o0IIEeHHE.
Anrebpanyeckue BbIpaXKeHUs
(mpeobpa3oBaHue anreOpanvaecKux
BBIPKCHUH, COZCPIKAIIUX CTEHICHB C
IETIBIM ITOKA3aTeNIeM )

[ToBTOpeHue u 0000IIEHHE.
Anrebpanyeckue BbIpaXKeHUs
(mpeobpazoBaHue anreOpanvaecKux
BBIPAYKEHUH, COAEPIKAIINX CTEHEHB C
LIeJIBIM TTOKa3aTesneM)

[ToBTOpenue u o6oOIIEHNE.



119

120

AnreOpanyecKie BRIPaKeHUS
(mpeobpazoBaHue anreOpandeckux
BBIPAKCHUH, COAEPIKAIIUX CTEICHB C
LIEJIBIM TI0Ka3aTesIeM)

[ToBTOpeHue u 06001IIEeHHE.
AnreGpanyeckue BhIPaKEHUS
(mpeobpazoBaHue anreOpandeckux
BBIPAKCHMI, COACPIKALUX
apupMeTHYECKUIl KBaIpaTHbI KOPEHB)
[ToBTOpEeHHE M 000OIICHUE.
Anrebpanueckue BbIpaXKEeHHUs
(mpeoOpa3oBaHue anreOpandecKux
BBIPAYKECHHI, COJIEPHKALLUX
apumMeTHyecKuil KBaJIpaTHbIN KOPEHb)

121

122

123

124

[ToBTOpenue u o6o0IIEeHHE.
Anrebpanueckue BhIpaXKeHUs
(mpeoOpa3oBaHue anreOpanyecKux
BBIPAYKECHHI, COJIEPHKALIUX
apu(MeTHIECKUI KBaIPaTHBI KOPEHB)
[ToBTOpenue u 06001IIEeHHE.
Anrebpanyeckue BhIpaXKEHHUS
(mpeobpazoBaHue LENBIX U APOOHO-
palMOHAIBHBIX BBIPAKECHUH )

[ToBTOpenue u o6o0IIeHHE.
AureOpanyeckue BhIpaKCHUsI
(mpeobpazoBaHue LENTBIX U APOOHO-
palOHATIbHBIX BBIPAXKEHU)

[ToBTOpenue u o6o0IIEeHHE.
AnreOpanyeckue BbIpaKCHUsI




125

126

127

(mpeoOpa3oBaHUE ENBIX U IPOOHO-
paIMoOHAaTHHBIX BBIPAXKECHUN )

[ToBTOpEeHue u 06061IEHNE.
AnreGpanyuecKie BRIPaKeHUS
(mpeobpazoBaHue 1ENIBIX U APOOHO-
paLMOHATIBHBIX BBIPAXKCHUI)

[ToBTOpenue u o6odIIeHNE.
Anrebpanyeckue BeIpaXeHUs (pa3ioxeHne
MHOTOYJICHA Ha MHOKUTEIIH, B TOM YHUCIIC C
UCTIOJIb30BaHUEM (DOPMYJIT COKPAIIEHHOTO
YMHOXKEHHUS)

[ToBTOpEeHHE U 000OIICHUE.
Anrebpanyeckue BeIpaXeHUs (pa3ioxKeHne
MHOTOYJIEHa HA MHOXKHUTEIIU, B TOM YHCIIE C
UCIIONB30BaHUEM (POPMYIT COKPALIICHHOTO
YMHOXKEHUS)

128

129

130

131

[ToBTOpEeHME U 000OIICHUE.
AnreGpanyeckue BeIpaxKeHUs (Pa3ioKeHHe
MHOTOYJIEHa Ha MHOKUTEJH, B TOM YHUCIIE C
UCTIOJIb30BaHUEM (DOPMYJT COKPAILIEHHOTO
YMHOXKEHUS)

[ToBTOpEeHue u 06061IEHNE.
AnreGpanyecKkue BhIPaKECHUS
(MOzIeIMpPOBaHUE C TOMOILBIO (OPMYIT
pealbHBIX MIPOIECCOB U SBICHUIN)
@yHKIMH (IOCTPOEHUE, CBOWCTBA
W3YYEHHBIX (DYHKITHIN)

[ToBTOpenue u 00001eHNe. DYHKIUU
(mocTpoeHue, CBOMCTBA N3YUEHHBIX



GyHKITHN)
[ToBTOpenue u 0600meHNe. DyHKITIHN

132 (mocTpoeHue, CBOWCTBA H3YYEHHBIX 1
G yHKITHIN)
[ToBTOpenue u 06061eHue. yHKIUU

133 (rpacdmyeckoe perieHue ypaBHEHUH U UX 1
CHUCTEM)
[ToBTOpenue u o6o0mmeHue. PyHKIUU

134 (rpaduueckoe pelieHne ypaBHEHUN U UX 1
CUCTEM)

135 HroroBasi KOHTpoJIbHAs paboTa 1

136 [ToBTOpenue u 0600meHNe. DyHKITIHN 1
(Mo/IeTMpPOBaHNE PEATEHBIX MPOIECCOB)

OBLIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
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