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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUEHUE IPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOEHHE HEOOXOAUMO s
MPOAOKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM *XHU3HU. Pa3zButre y o0ydaromuxcs
HAYYHBIX TMPEACTABICHUN O TPOUCXOXKACHUM M CYIIHOCTH anreOpandecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMMBIX JJISl a/IalTalliil B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepxkaeHUsA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYAIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
aHamoruto.  OOyueHue  anreOpe  mpeAmoiaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENIFHOW ~ JIEATENBHOCTH OOYYalOMIUXCSI, MOITOMY CaMOCTOSITEIbHOE
pelIeHne 3aa4 SBISIETCS pealn3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYSHHUS.

B ctpykrype mporpamMmbl y4eOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT CO/AEP)KaTEeNIbHO-METOINYECKHE
avHUU: «Yucna U BEIYUCICHUS», «ANredpanuecKkue BBIPAKCHU», «YpaBHEHHS U
HepaBeHCTBa», «DyHkium». Kaxnmas w3 3THX coJepkKaTelbHO-METOAMYECKIX
JVHUN pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
APYTUMH €ro JUHUSAMH. B Xome wu3ydeHHs ydeOHOro Kypca oOydarouiuMcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIH
a3bIK. B cBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHbI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOro 00pa30BaHUS M CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YJaIOIIMMUCS
OCHOB  YHHUBEPCAJbHOTO  MaTemaThuyeckoro ssbika. CopaepxkareabHOH U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Copmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJIbHEHIIeT0 U3YYeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYaIOLIUXCS
JIOTHYECKOTO MBIIUIEHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BATHCSA AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOJUMBIX IS TOBCEIHEBHOM
KHU3HU. PazBuTHE MOHATHSA O YUCIIE HA yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMH YHCIaMH, (OPMHpPOBAHHEM



MIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa30oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyUAIOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro /Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 00111ero oOpa3oBaHus YYEOHBIH Marepuan TPYHIUPYETCS BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IeMOHCTPUPYET 3HAUCHUE MaTEeMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIICHUNA peajdbHOro Mupa. B 3agaum oOyueHus anrebpe BXOAAT TaKkKe
JanbHelllee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUIEHUS, HEO0OXOIUMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJIAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue CUMBOJIbHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Conepxanve QyHKIIMOHAIBHO-Tpa(UUeCcKOi TMHUK HALIETICHO Ha MOJIyYeHHUE
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeNH
JUTSL ONIMCaHUSl U UCCIIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CrIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh Pa3InYHbIe BBIPA3UTENbHbBIE CPEJICTBA SI3bIKa MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeICTaBIEHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4aeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOUAET CIEAYIOIIUE OCHOBHBIC pa3lielbl COACP>KaAHUSA:
«Yucrna u BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kKypca «Anredpa» orBoautcs 306 gacos: B 7 Kjiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hezaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).

COJEP KXAHME OBYYEHUA
7 KJIIACC

Yucsa v BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIC W JICCATHUYHBIC, TIEPEX0J] OT OAHON (POpMBI 3amucu
npobeit k apyrou. IloHsATHE pamMoOHAIBLHOTO 4YHCIIA, 3alKCh, CpPaBHCHUE,
YIOPSIOYMBAHNE  pPAIlMOHAJIBHBIX 4ucen. Apudmeruueckue JACHUCTBUSA C
palMOHAILHBIMU 4YKCIaMU. PelieHue 3agad w3 peaibHOM NMPAaKTUKHW HA 4acTH, Ha
Tpoowu.



CreneHb C HaTypaJbHBIM IIOKa3aTEJNEM: OIpejaesieHne, MNpeoOpa3oBaHue
BBIpa)KEHUU HA OCHOBE OMPEACIICHUS, 3alUCh OONbIINUX uncel. [IpoueHTsl, 3anuch
MPOIICHTOB B BUJE ApPOOU U JPpOoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MPOLICHTHI, PEIICHUE 3a7]a4 U3 PealbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHUE HAa  MHOXUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4ucjie TipsMas W oOparHas
MPONOPIIMOHAIBHOCTH.

AJire0panvecKue BbIpasKeHHU s

[TepemeHHbIE, YUCIIOBOE 3HAYECHUE BBIPAKEHUS C EpEMEHHOM. JlomycTuMble
3Ha4YeHUs nepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BU/JIE
dbopmynsl. Beraucnenus no ¢popmynam. [IpeoGpazoBanne OyKBEHHBIX BBIPAKEHHUIM,
TOXXJICCTBEHHO paBHBIC BBIpAXEHHUs, TMpaBUjia MpeoOdpa3oBaHUs CYMM U
IPOU3BEJICHHM, MPaBUiIa PACKPBITHS CKOOOK U MPUBEJACHUS MOJOOHBIX ClIaracMbiX.

CBoiicTBa CTENIEHU C HATypaJIbHBIM ITOKA3aTEIIEM.

OpnHouneHnbl 1 MHOTOWIeHbI. CTeneHb MHorowieHa. CloxeHue, BhIYUTAHUE,
YMHOKE€HHUE MHOTrOWwIeHOB. DOopMylibl COKpalI€HHOTO YMHOMXEHMS: KBaJapaT
CyMMBl M KBaapar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOUYJIEHOB Ha MHOYKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBUja NpeoOpa3oBaHUsl ypaBHEHMS,
PAaBHOCHUJIBHOCTh YPAaBHEHUM.

JluHeliHOEe ypaBHEHHE C OJIHOM MEPEMEHHOM, YHWCIO KOPHEW JIMHEWHOIO
YpaBHEHUSA, pEIICHUE JUHEWUHBIX YypaBHeHUH. CoOCTaBlieHME YpaBHEHUW 10
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUH.

JluneitHOe ypaBHEHHE C IByMs MEepEeMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX ypPaBHEHUH C JIByMs IEpEeMEHHbIMHU. PelnieHue cucreM ypaBHEHHU
crocoOOM MOACTaHOBKHU. I[Ipumepsl pemieHus TEKCTOBBIX 3a7ady C IMOMOUIBIO
CHUCTEM YPABHEHUM.

DyHKUUA

Koopannara Touku Ha npssmoi. YuciioBble MPOMEKYTKU. PaccTosHue Mexay
JBYMsI TOUKaMHU KOOPAMHATHOMN IIPSMOM.

[IpssMmoyronbHast cucrema koopauHar, ocu Oxu Oy. AOcuucca U opAuHaTa
TOYKHM Ha KOOPAWHATHOU TutockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX HOpMYIIaMHu.
Urenne TrpadukoB peanbHbIX 3aBucuMoctel. [lonstue ¢ynkmuu. [padux
¢ynkiuu. CoiictBa dyHkiuid. Jluneitnas gynkmus, e€ rpaduxk. ['paduk yHKmIm
y = |x|. Tpaduueckoe pemreHne TMHCHHBIX YPAaBHCHHN W CHUCTEM JIMHEHHBIX
YPaBHEHHM.



8 KJIACC

Yucaa 1 BbIYMCICHUS

KBaapatueiii kopenb u3 uucia. [loHsTue 00 uUppalMOHAIBHOM 4YHUCIHE.
JlecaTuunble TPUOIMKEHUsI UppallMOHaIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaJpaTHBIX KOPHEH U UX NMPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYUCIICHUAM. [[€MCTBUTEIIBHBIC YHUCIIA.

Crenens ¢ nenplM nokaszaTesneM u €€ cporictBa. CTaHIapTHas 3aIlUCh YNCIA.

AJire0panyvecKue BbIpaKeHHU s

KBagpaTHplii  TpE€XwieH, pa3/IO)KEHHE  KBAaJpPAaTHOIO TPEXWIEHA Ha
MHOKUTEJIH.

Anrebpandeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanyueckoi Japoowu.
CnoxxeHue, BbIUMTAHHE, YMHOXXEHHUE, JeJeHHe aireOpandyeckux JapoOei.
PanronanbHbie BEIpAXKEHUS U UX TTPeoOpa3oBaHueE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatnoe ypaBHenue, Gopmyna KOpHEH KBaapaTHOTO ypaBHEHUS.
Teopema Buerta. PenieHue ypaBHEHUM, CBOASIIUXCA K JUHEHMHBIM U KBAJAPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHAILHBIE YPABHEHHUS.

I'paduueckas uHTEpHpeTallis YpaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JUHEWHBIX ypaBHEHUW C JBYMs IE€peMEHHbIMH. lIpUMepbl penieHus CHUCTEM
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anredpaniyeckiuM CrocoOoM.

YuciioBele HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM.
CucrteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOI.

DOyHKUUMN

[lonsitue @ynkmuu. OOIacTh OmMpeneNeHruss W MHOXKECTBO 3HAUYCHHM
¢ynkiuu. CriocoObl 3a1anus QyHKIIHA.

I'padpux dbynkuuu. YUrenne cpoiictB dyHkuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONMIUX peaTbHbIE MPOIECCHI.

OYHKIIMN, OMUCHIBAIONIME TPSIMYI0 U OOpaTHYIO MPOMOPIHOHAILHEIC
3aBUCUMOCTH, UX Tpaduku. OyHKIUU y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pElIEHUE YPABHEHUIN U CUCTEM YPABHECHUU.

9 KUIIACC

Yucyia 1 BBIYUCTICHUA
ParmonanbHble 4Mclia, UppAITMOHATIBHBIC YMCJIA, KOHEYHbIE U O€CKOHEYHBIC
TeCSITUYHBIE ApoOu. MHOXKECTBO JNEHCTBUTEIBbHBIX YUCEN, ICHCTBUTEIbHBIC YUCTIA



KaKk OECKOHEUHbIE JECATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAUHATHOU MPSIMOU.

CpaBHeHUE JEUCTBUTEIBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TMPOILIECCOB B
OKPYKaIOIIEM MUDPE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOUYHOCTh NMpUOInKeHus. OKpyrieHue
yucen. [Ipukuika v oueHkKa pe3yabTaToB BIYMCICHUM.

YpaBHEHUS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. PenieHne ypaBHEHUH, CBOSIIIMXCS K TUHEUHBIM.

KBanpartnoe ypaBHeHue. PellieHue ypaBHEHU, CBOJSIIMXCS K KBAJAPATHBIM.
buksanparHoe ypasHenue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOMU
CTEMECHEN Pa3I0KEHUEM HA MHOKHUTENH.

Pemiennie npoOHO-palMoHaIbHBIX ypaBHEHHU. PerieHue TEKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHHE C IBYyMs MEPEeMEHHBIMU U €ro Trpaduk. PereHue cuctem ABYX
JIMHENHBIX YpaBHEHUM C ABYMd NIEPEMEHHBIMU. PellleHne CUCTEM JIByX YpaBHEHU,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoul cremeHu. ['paduueckas
UHTEpIIpEeTalys CUCTEMBbl YPAaBHEHUH C IBYMs [IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1ay anredpaniyeckiuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve MHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBaJapaTrHble HEpaBEHCTBA.
I'paduueckass wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DOyHKUUN

KBampatnunas ¢yukius, eé rpaduk u cBoiictBa. Ilapabona, KoopaUHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPUHU MTapabOIIbI.

I'padukn Gpyaximit: y = kx, y=kx + b, y=k/x, y = x3, y =Vx, y = |x| , n ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U NPOrPeccuu

[loHsiTHE YMCTOBOM MOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHO# dhopMynon u HopMyIoi n-To YiIeHa.

Apudmernyeckas U reomeTpuueckas mporpeccuud. dopmynsl n-TO UWieHa
apu(PMETUIECKON 1 TEOMETPUUECKON TTPOTPECCHil, CYMMBI TIEPBBIX NUJICHOB.

N300pakeHrne WICHOB apu(PMETUYECKOM W TEOMETPHUYECKOW MPOTPeCcCHid
TOYKAMH Ha KOOPJIMHATHOM IUIOCKOCTHU. JIMHEWHBIN U 3KCHOHEHIHUAIBHBIN POCT.
CI105%kHbBIE€ NPOLICHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«AnreOpa» XapakTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

OpOsIBIGHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY pPOCCUHUCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIICHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JTOCTH)KEHUH B IPYTUX HAyKaxX W MPUKIAIHBIX chepax;

2) rpaskaaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN IpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a]ay
MaTE€MAaTHYECKON HAIPaBIECHHOCTH, OCO3HAHMEM BaXXHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUAYATBLHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTbIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajlau, PEUICHUM, pacCyKJACHUN, YMEHUIO BHIETh
MaTeMaTU4YeCKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTAllMed B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOIbLI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAyKH Kak CQepbl YeIOBEUYECKOU
NEATEeNIbHOCTH, ATAloB €€ pa3BUTHUS M 3HAYMMOCTH JIJI Pa3BUTHUSA LIMBUIIM3AIUH,
OBJIQJICHUEM SI3BIKOM MAaTE€MATHKHA M MaTeMaTH4YEeCKON KyJIbTYpOl Kak CpelICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
NesTENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJIbTYPbl 310POBbSl H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJEHUA  3JI0pOBOro  oOpa3a KM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryispHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA pPEQIIECKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MpUMEHEHUEe MaTeMaTHUYEeCKUX 3HAHUM /I pelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKpY’Kalolled cpefbl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IOCJIEACTBUM MJisi OKpYXKalolleld Cpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTMYECKUX MPOoOIeM U MyTel UX pelIeHus;

8) aganTanus K M3MEHSIOIMMCS YCJOBHAM CONMAJIbHOW W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
(bopMynHpoOBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACGUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUUNA KOHTPMEP, KOPPEKTUPOBATH
NpPUHUMAaeMble PEIICHUS W JAEUCTBHS, (DOpPMYyIUpOBaTh M OICHUBATH PUCKH H
MOCIIE/ICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMAaTHIECKUX
O0BEKTOB, TOHSATUN, OTHOUICHWH MEXKIy MOHSTHIMH, (HOPMYIHPOBATH
OTIpEeJICICHNs] ~ TOHSTUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH  MPHU3HAK
KiIaccu(UKaIy, OCHOBaHUS /i OOOOIICHHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYXKICHHUS:
YTBEPNUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISIBJISIT ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTuBOpeurss B (akTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM IS BBISIBICHUS ~ 3aKOHOMEpPHOCTEM U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TIPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIE JTOKa3aTelbCTBA
MaTEeMaTU4YeCKUX (AKTOB, BBICTpAaUBATH aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh HauboJiee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AEHCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyTHpOBaTH BOMPOCHL, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATECJILHO YCTaHABIWBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBIICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (OPMYIUPOBATH OOOOIIECHHUS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O0OOIICHUI;

IPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TAKKE BBIIBUTaTh
IPEIIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy TmpenctaBieHus WHGOPMAIMM W WIUTIOCTPUPOBATH
perraemMbie 3aJladyd  CXeMaMH, JuarpaMMaMy, WHOW TpapuKkod ©u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTeIeM WIH cPOPMYIUPOBAHHBIM CAMOCTOSATEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh ©  (HOPMYJIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
X0y peIIeHUs 3a1a4l, KOMMEHTHPOBATh IMOTYUCHHBIA PE3YIIbTAT;

B X0JI¢ 00CYXICHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
pOOJIEMBI, peIacMoM 3a7a4M, BICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYaCTHUKOB JHMAJIOTa, OOHAPYXXKUBATh Pa3JIMYUEe W CXOJICTBO IO3UIIHMA, B
KOppeKTHOU (hopMme hOpMYITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEJICTaBIATh  pe3ybTaThl  pEMICHUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (popmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHIHOW |
WHAVUBUAYATbHONH pabOThI MPU PEIICHHH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11€JIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneiisaTh BHABI padOT, JIOrOBapUBATHCA,
o0CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IIaTh MHCHHS HECKOJIBKUX
JIIOIeH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIPyTU€), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (WU €ro
4acTbh), BHIOUPATHh CIOCOO PEHICHUS ¢ YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(POPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yJibTaTa pEeIIeHUsI MATEMAaTUYECKOW 3a1a4H;

NPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4M, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX ONTUOOK, BHISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH IOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHITH MIPUYUHBI TOCTHXKEHUS WIIA HEIOCTUKEHHUS 11eJIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMICS TMOJIYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YyJIbTATHI:

Yuciaa v BbIYMCICHUS

BbITOJTHATH, coYeTas YCTHbIE M NHChbMEHHBIC MPUEMBI, apu(METHUECKHE
JEHCTBUS C PAllMOHATIBLHBIMH YHCIaMHU.

HaxomuTe 3HA4YeHWS YHCIIOBBIX BBIPAKCHHHA, TPUMEHITh Pa3HOOOpa3HBIC
CIOCOOBI M TPUEMBI BBIUYMCIICHUS 3HAYCHHUH JTPOOHBIX BBIPAXKCHUH, COIEPIKAIINX
OOBIKHOBEHHBIC U JICCITHYHBIC IPOOH.

[lepexoauTh OT OJHOW (OPMBI 3aIMMCH YUCET K APYroi (mpeoOpa3oBBIBATH
JCCATUYHYIO JpO0b B OOBIKHOBCHHYIO, OOBIKHOBCHHYIO B JICCATHUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATh M YIIOPSIOYMBATH PAIIMOHAIBLHBIC YHCIA.

OKpyrJsTh yncna.

BBITIOJIHATE IPUKUAKY W OIEHKY pe3yjIbTaTa BBIYMCICHUMN, OIEHKY 3HAYCHHM
YHUCIIOBBIX BBIPAKCHHUH. BBIMOIHATH JEHCTBHS CO CTEICHSAMU C HATypaJlbHBIMH
MOKa3aTeIsIMHU.

[IpumeHsAT,  TpU3HAKU  JEITUMOCTH,  pa3JioKeHHE Ha  MHOXKHUTEIH
HATypaJbHBIX YHUCET.

PemaTe npakTUKO-OpUEHTUPOBAHHBIE 3a7]a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPIIMOHATBHOCTRIO BEJIWYUH, NPOIEHTAMHU, HWHTEPIPETUPOBATH
pE3yNbTAThl pElIeHUs 3a7a4 C YYETOM OrpaHHYCHHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJredbpandeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaia.

Haxonute 3HaueHUsT OyKBEHHBIX BBIPAKCHHM TPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHATh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B~ MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAaraeMbIX, PACKPHITHEM CKOOOK.

BhIMONHATS yMHOXKEHHE OJHOYJICHA Ha MHOTOYWIEH W MHOTO4YJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIsATh PaA3IOKEHHE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBEIHECEHUS 3a CKOOKM OOIIEero MHOMXHWTENS, TPYNIHPOBKH  CIAracMbIX,
npuMeHeHUsT HOPMYIT COKPAEHHOTO YMHOKCHHUS.

[TpumensaTs nmpeoOpa3oBaHusi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHbBIX 3a/1a4
W3 MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEATbHON TIPAKTUKH.



Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEISIMU UL
npeoOpa3oBaHus BhIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OLHOM IIEPEMEHHOW, NPUMEHss IpaBUJIa
Iepexoia OT UCXOJAHOTO YPAaBHEHUS K PABHOCHIBHOMY emy. [IpoBepsTh, sBiIsgeTCS
JIM YUCJIO0 KOPHEM YpPaBHEHUSI.

[IpumeHsATh rpaduyeckue METObl IPU PEIICHUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTh mnpuMepsl MNap YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpaUK JHWHEHHOTO YpaBHEHUS C
JIBYMsI TEPEMEHHBIMHU, TOJB3YSACh TI'PAPUKOM, MNPUBOJUTH MPUMEPHI pEIICHUS
YpaBHEHHS.

Pemiats cuctemsl IByX JIMHEMHBIX YPABHEHUN C JBYMSI IEPEMEHHBIMH, B TOM
quciie rpaguuecKu.

CocraBiAiTh M pelIaTh JHWHEWHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUW MO YCIOBUKO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYEHHBIA pE3yJIbTaT.

DOyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 JaHHBIM
KOOpAMHATAM, JIy4U, OTPE3KU, UHTEPBAJIbI, 3alIMChIBATH YUCIIOBBIE IIPOMEKYTKHU Ha
anredpanvyeckoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKU MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduky TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTb, BPEMs, PACCTOSHUE, LI€HA, KOJHUYECTBO, CTOMMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMU [0 3HAUYECHUIO €€ apryMeHTa.

[TonumaTe rpaduyeckuil cmocod MpeacTaBICHUs W aHalW3a WHGOpMAINH,
U3BJIEKaTh U UHTEPIPETUPOBATh HH(DOPMALIMIO U3 TPAPHUKOB PEATILHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K konimy oOydenus B 8 kiacce o0OydarOUIUCS MOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIBTATHI:

Yucua 1 BBIYUCICHUSA

Hcnonp30BaTh HaydanapHBIE IMPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YuCeJl JUIsl CPABHEHHUSI, OKPYTJIEHUS! U BBIUYMCIIEHUI, H300paxaTh 1€HCTBUTEIbHBIE
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOM.

[IpuMeHsATh NOHATHE apUPMETUYECKOTO KBAJIPATHOIO KOPHS, HAXOIUTH
KBaJIpaTHbIE€ KOPHH, HCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJSATOP, BBIITOJIHATH



npeoOpa3oBaHus BBIPAXKEHUN, COJACPKAIIUX KBAJApPATHbIE KOPHHU, HCHOJb3Ys
CBOWCTBA KOPHEM.

Ncnonws3oBaTh 3anucu OOJBIIMX U MaJIbIX YHUCEN C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHelt uucia 10.

AJire0pandecKue BbIpasKeHU s

[IpuMeHSAT, TMOHATHE CTENEHH C IeJbIM TIOKa3aTesieM, BbBIIOIHATh
npeoOpa3oBaHUs BRIPAKECHHM, COJIEPIKAITUX CTETICHHU C LIEJIBIM MTOKa3aTesIeM.

BbINONHATh TOXJIECTBEHHBIE MPeoOpa3oBaHUsl PAlMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE TMPaBUJI JCHCTBUI HaJ MHOTOUYICHAMH U aJIre0pandecKUMu APOOSIMHU.

PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKHUTEIH.

[TpumMensTh peodpa3zoBaHus BEIPAKESHUM SIS PEIICHUS Pa3IUYHBIX 3a7a4 U3
MaTEeMaTHKH, CMEKHBIX IIPEJIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHEHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIC, KBaJpaTHbIC YpaBHEHUS W PallMOHAJIbHBIE YpaBHEHWS,
CBOJISIIITMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBOoANTH TIpOCTEHIIINE HUCCIICIOBAHUSI YPABHEHUM M CUCTEM YpPaBHCHUH, B
TOM YHCJIC C TPUMEHECHUEM TpauiyecKux mpeacTaBiIeHui (ycTaHABIWBATh, UMEET
U ypaBHCHUE WIM CHCTEMa YPaBHEHHWH PEIICHMs, €CIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adu K €€ anreOpanveckoit
MOJENH C TIOMOIIBK) COCTaBJICHHS YPABHEHHS WJIM CUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yJIbTar.

[IpuMeHAT, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OLEHKH,
peliaTe JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOW W MX CHUCTEMBI, JaBaTh
rpauyuecKky0 WIITIOCTPALMIO MHOMKECTBA PEIICHWH HEpPAaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DOyHKUUA

[TorumaTe ¥ UCMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHHMsI), OMPECISITh 3HaUYeHHE (YHKIUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX (YHKIUNA BUIA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OnmchIBaTh CBOICTBA YHCIOBOIA
byHKIMN 10 €€ TpaduKy.

K koniy oOydenus B 9 kjacce 0OydYarOUIUMCS TMOJYYUT CICAYIONINUE
MpEAMETHBIE PE3YJIbTATHI:

Yucua 1 BIYUCICHUSA

CpaBHUBATH U YIOPSAJOUYMBATH PAllMOHATIBHBIE U UPPAIMOHATBHBIE YHCIIA.



Boinonusate apudmMeTndeckue ACHUCTBUS C  pPAIMOHAIBHBIMU UYUCIAMU,
coyerass YCTHbIE H TIMCbMEHHBIE NPUEMBI, BBINOJHATh BBIUUCICHUSA C
APPALMOHAIIBHBIMU YUCIIAMU.

Haxomute 3HaueHus CTENEeHEM C LEIbIMH I[IOKa3aTelsiIMU U KOPHEW,
BBIUMCIISATh 3HAYECHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrasaTh [EUCTBUTENBHBIE YHCIA, BBINOJHATH MPUKUAKY pe3yJbTaTa
BBIUKMCJIEHUH, OLIEHKY YMCJIOBBIX BbIPAKECHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemare nuHenHbIE M KBaJApaTHBIE YpPaBHEHMS, YPaBHEHUs, CBOJISIIHUECA K
HUM, MPOCTEHUIINE APOOHO-PAITMOHATBHBIC YPABHEHUS.

Pemars cuctembl NByX JIMHEWHBIX YPaBHEHUW C JBYMS NEPEMEHHBIMH WU
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

Pemiath TekCTOBBIE 3ajayM  alreOpauvdecKuM CIOCOOOM C  TMOMOIIBIO
COCTABJICHUSI YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMU.

[IpoBoaUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHHM, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux mpeacTaBieHui (ycTaHABIMBATh, HMEET
I YpaBHCHUE WIIM CHUCTEMA YPABHECHUW PEIUICHUS, €CIIM HUMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paKaTh
pelIEHHE HEPABEHCTB HA YHWCIIOBOM MPSIMOM, 3alMChIBATh PEUNICHUE C TMOMOIIBIO
CHUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIONE KBAQJAPAaTHOEC HEPABEHCTBO, H300pa)kaTh pEIICHHE CHCTEMBI
HEPABCHCTB HA YKHCJIOBOW MPSMOM, 3alMCHIBATh PEIICHUE C MOMOIIBI) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIICHUM PA3JIMYHBIX 3a]1a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM HW3Y4EHHBIX BHUIOB. [loKa3pIBaTh CXEMaTHYECKU

pPacmoiOKeHHE Ha KOOPJAWHATHOM IITOCKOCTH rpadukoB GpyHKIuUi Buaa: y = kx, y
=kx+b y=kix,y=ax2 + bx +c,y=x3,y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'paQUKW KBAaIPATHUHBIX ()YHKIIHMH,
OTHMCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIMH 10 UX Tpadukam.

PacrioznaBaTh kBagpaTHyHyr0 (QYHKIHIO 1O (opMmylie, MPUBOAUTH TPUMEPHI
KBaIpATUYHBIX QYHKIIHUNA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YucJioBbIE MOCTEA0BATEIbHOCTH M MPOrPecCuu

Pacno3naBath apupMeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECcCUU IMpHU
pa3HbIX crlocobax 3aaHusl.



BbINOJNHATE  BBIYMCIEHHUS C  HUCHOJIB30BaHMEM (OPMYJT N-ro 4jeHa
apu(PpMETHUYECKON U FE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.
N300paxkaTh wieHbl MOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM

IITTOCKOCTH.
Pemate 3aJadu, CBA3aHHBIC C YHCJIOBBIMHU IIOCICAOBATCIBHOCTAMH, B TOM

YHCIIC 33aJ1aYU U3 PeaTbHOM KU3HU (C MUCIOJIb30BaHUEM KaJbKYJIATOPA, ITUPPOBBIX
TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchl
| Yucna u BeUUCICHUS. ParnoHanbpHbIe 75 | bubmmoreka [{OK
qucia https://m.edsoo.ru/7f415690
2 Anrebpandeckue BbIpaKeHHs 27 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
3 VYpaBHEHHUS U HEPABEHCTBA 20 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
bu6mmoreka [IOK
4 K . @ 24 1
OOPJMHATEL H rpaguic. DyHKiH https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHME M 0000IIEHNE 6 1 bubmorexa LOK
https://m.edsoo.ru/7f415b690
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102 5 0




8 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
) Yucna u BeruncineHust. CTeneHs ¢ 1eIbIM 7 bubmmoreka [{OK
roxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUSL. 5 1 bubnuoreka [JOK
KBanpaTHbiii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEHHUSL. 15 | bubnuoreka [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 v .H 12 1
paBHEHMS U HepaBeHCTBA. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bubnuoreka [JOK
8 o . 5
YHKIMH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 9
YHKIHH. HUCIIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 060061IeHNE 6 1 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




9 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
| Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
4yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS U1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuoreka [JOK
OJIHOM IEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
b K
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 nommorexa O
https://m.edsoo.ru/7f419d08
5 Dynxmun 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
6 YucaoBbIe MOCIEI0BATEILHOCTHU 15 1 Eubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 | bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




IHHOYPOYHOE IIVIAHUPOBAHHME 7 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [TonATHE panMOHANBHOIO YKCIa 1
) Apubdmernueckue IeUCTBUS C |
palMoHaTBHBIMHU YUCIIAMU
3 Apudmernueckue AeMCTBUS C 1
panMoHaIBHBIMHU YHCIIAMU
4 ApubmMernueckue TeUCTBUS C 1
panMoHaIBHBIMHU YHCIIAMU
5 ApubmMernueckue TeUCTBUS C |
paloHaIbHBIMU YU CIIAMU
6 ApubmMernueckue TeUCTBUS C |
paloHaIbHBIMU YU CIIAMU
7 CpaBHeHue, ynopsijounBaHue |
paloOHaIbHBIX YUCEI
g CpaBHeHue, ynopsigouuBaHuE |
paIoHaIbHBIX YUCEI
9 CpaBHeHue, ynopsouuBaHue |
paIoHaIbHBIX YUCEI
10 CreneHb ¢ HATYpaJbHBIM | bubnunoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HATYpaJIbHBIM | bubnunoreka [JOK
IoKa3aTeyeM https://m.edsoo.ru/7f421382




Crenensp ¢ HaTypalbHBIM

bubmuoreka [JOK

12 IIOKa3aTelIeM https://m.edsoo.ru/7f42154¢
13 CremneHb ¢ HATYpaJTbHBIM bubnuorexa [JOK
noxKaszareyjaem https://m.edsoo.ru/7f4218be
14 CreneHsp ¢ HaTypalbHBIM
ImokasarejieM
s Pemnrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 peaTbHOM MPAKTHKU
16 Pemnrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
17 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
13 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOLEHTHI U3 PEATHbHON MPAKTUKH
19 [Ipu3Haku 1eIMMOCTH, Pa3JIOKEHUS
Ha MHO>KUTEIN HATYPAJTbHBIX YUCET
20 [Ipu3Haku 1eIMMOCTH, Pa3JIOKECHUS
Ha MHOKUTEIU HATypaAJIbHBIX YUCET
o1 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMOPIUOHATBHOCTH
” Peanbnsbie 3aBucumoctu. [Ipsamas u
oOpaTHas MPOMoOPIUOHATBHOCTH
73 Peanbnsbie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIMOHATBHOCTH
4 Peanbubie 3aBucumoctu. llpsamas u
oOpaTHast MPOMOPIMOHATBHOCTH
25 KonTposnpHas paboTa o teme




"PanmoHanpHbIe ynciaa"

bubmmoreka [IOK
26 bykBeHHBIE BBIpAKEHUS
https://m.edsoo.ru/7f41feec
7 [Tepemennsnie. JlomycTruMble 3HAYCHUS
TePEMEHHBIX
28 Dopmynbl
29 Dopmynbl
[IpeobpazoBanue OYKBEHHBIX
. bubnuoreka [JOK
30 BBIPAKEHUH, paCKpbITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MPUBEICHNE MTOJO0HBIX ClIaraeéMbIX
[IpeoOpa3oBanrie OyKBEHHBIX
peobpaso! Ve BuGmmotexa IIOK
31 BBIPAKEHUH, paCKpbITHE CKOOOK U
https://m.edsoo.ru/7f41fd70
MPUBEIEHNE MOJO0HBIX ClIaraeéMbIX
[IpeobpazoBaHme OYKBEHHBIX
32 BBIPAKEHUH, pPACKPBITHE CKOOOK U
MpUBEACHNE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
33 BBIpAKEHUH, paCKPBITHE CKOOOK U
MIpUBEACHUE MOJOOHBIX CIaraeMbIX
34 CBolicTBa CTEIEHH C HATYypaJIbHbIM bubnuoreka [JOK
IoxKasareneM https://m.edsoo.ru/7f421382
35 CBoJiCcTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
IoKa3aTrelieM https://m.edsoo.ru/7f42154e
36 CBoJiCcTBa CTENEHU C HATYPAJIbHBIM bubnuorexa [IOK
MOKa3aTeaeM https://m.edsoo.ru/7f4218be
37 MHorouseHsl bubmmorexa [TOK
https://m.edsoo.ru/7f42276e
38 MHorowIieHbI bubmuoreka [JOK




https://m.edsoo.ru/7f422930

39 CnoxeHue, BBIUYUTAaHUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BBIUYUTaHUE, YMHOKECHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BRBIUUTaHUE, YMHOKECHHE bubnuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE bubnuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIbl COKpAIEHHOTO bubnuoreka [IOK
YMHOXEHUSA https://m.edsoo.ru/7f42432a
m @opMyIbl COKPAIEHHOTO bubnuoreka [IOK
YMHOXEHUSA https://m.edsoo.ru/7f42464a
45 DopMyJbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOXKEHUS https://m.edsoo.ru/7f424¢c12
46 DopMyJbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424£d2
47 DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 Pasnoxxenne MHOro4I€HOB Ha bubnuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f423312
49 PaznoxxeHne MHOTOYJICHOB Ha bubnuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe
50 Pasnoxxenne MHOro4I€HOB Ha bu6mmoreka [JOK
MHOKHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHne MHOTOWIEHOB Ha

MHOXHTCIIN




KonTtposnsHas paboTa o teme

32 " Anrebpanyeckue BbIpakeHus"
VYpaBHeHue, paBuia
53 peoOpa3oBaHs YpaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHH
JIuHeitHoe ypaBHEHUE C OJTHOM
54 MIEPEMEHHOM, pelIeHne TMHEHHbIX
YpaBHEHUU
JIuHeitHoe ypaBHEHUE C OJTHOM
55 MIEPEMEHHOM, pelIeHne TMHEHHbIX bubnmorexa [IOK
N https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuHeitHOe ypaBHEHUE C OJTHOU
56 MIEPEMEHHOM, pelieHne TUHEHHbIX
YpaBHEHUU
57 Pemienne 3a1a4 ¢ MOMOIIIBIO bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemienne 3a1a4 ¢ mMoMoIpio bubnuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f420806
59 Pemienne 3aga4 ¢ mMoMoIpio bubnuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenne 3amaq ¢ MOMOIIBIO bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHUE C IBYMS bubnuorexa [IOK
MePEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427¢32
& JIuHeliHOE ypaBHEHHE C ABYMS bubnuoreka [IOK
NIepEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JIMHENHBIX YPAaBHEHUN bubnuoreka [IOK

C ABYMs IIEPCMEHHBIMU

https://m.edsoo.ru/7f42836¢




Cucrema 1ByX JTMHEHHBIX YpaBHEHUM

64
C IBYMS IEPEMEHHBIMU
65 Cucrema ByX JTUHEHHBIX YpaBHEHUM
C IBYMSl IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C IBYMSI IEPEMEHHBIMU
. bubnuoreka [JOK
67 Pemenue cucreM ypaBHeHHI
https://m.edsoo.ru/7f4284de
. bubnuoreka [JOK
68 Pemenue cucreM ypaBHeHHI
https://m.edsoo.ru/7f42865a
. bubmuorexa [JOK
69 Pemenne cucrem ypaBHeHHH
https://m.edsoo.ru/7f4287d6
70 Pemrenne cucrem ypaBHeHUI
71 Pemenue cucrem ypaBHEHU
7 KonTtponsHas padoTa o reme bubnuoreka [JOK
"JIuneitnpie ypaBHEHUS" https://m.edsoo.ru/7f421044
. bu6mmoreka [JOK
73 Koopaunara Touku Ha npsAMoit
https://m.edsoo.ru/7f41de76
bub OK
74 YucnoBble MPOMEKYTKH nosmotera Il
https://m.edsoo.ru/7f41dff2
75 HucnoBble MPOMEKYTKU
76 Paccrosnue mexay 1ByMsl TOUKaMU
KOOPJIMHATHOM MpsIMOI
77 Paccrosnue mexnay 1ByMsl TOUKaMU
KOOPAWHATHOU NPSMON
73 [IpssmoyromnpHas cucteMa KOOpAUHAT bubnuoreka [IOK

Ha INJIOCKOCTHU

https://m.edsoo.ru/7f41el6e




79 [IpsimoyrosnpHas cucreMa KOOpAUHAT bubmuoreka [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukoB, 3aaHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuorexa [JOK
dhopmynamu https://m.edsoo.ru/7f41ed80
22 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu
23 [Tpumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu
84 Urenue rpaukoB peabHbIX bubnuoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
25 Utenue rpaduKoB peaibHBIX
3aBUCUMOCTEN
26 TomsTae hynKmm bubmuorexa [JOK
https://m.edsoo.ru/7f41ef06
87 I'paduk Gyaxmm
88 CaoiicTBa (hyHKIIUH bubmorexa HOK
https://m.edsoo.ru/7f41{f078
N . bubnuoreka [JOK
89 CroticTsa dynumii https://m.edsogru/7f4lf1fe
90 Jluneitnast pyHKIUSA Bubmiorexa OK
https://m.edsoo.ru/7f427282
. bubnunorexa [JOK
ol Jlnneiinas Gynicus https://m. edsocl)_.[ru/7f427412
9 IToctpoenue rpaduka JInHEHHOM bubnuoreka [IOK
GbyHKIIT https://m.edsoo.ru/7f426d1e
93 IToctpoenue rpaduka JIMHEHHOM




byHKITII

94 I'padux ynkmmm y =[x| 1
95 I'padux pyHkmm y =[x| 1
96 KonTtposnsHas paboTa o teme 1 bubmorexa [IOK
"Koopaunats! u rpadpuku. OyHkuun" https://m.edsoo.ru/7f41£50a
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bubmmoreka [IOK
97 METOJIOB Kypca 7 Kjacca, 00001ieHne 1
. https://m.edsoo.ru/7f429c6¢
3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHITHI U
98 METOH0B Kypca 7 Kiiacca, 00001eHne 1 bubmorexa HOK
H\, 7P ’ B https://m.edsoo.ru/7f429f32
3HAHUHI
[ToBTOpEHNE OCHOBHBIX TOHITHI U
bu6moreka [IOK
99 METOJIOB Kypca 7 Kjacca, 00001eHne 1
. https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
bu6mmoreka [IOK
100 METOJIOB Kypca 7 Kjacca, 00001menne 1
. https://m.edsoo.ru/7f42a27a
3HAHUI
101 Hrorosas koHTpoOJIbHAS paboTa 1
[ToBTOpEHME OCHOBHBIX MOHATUN U
bu6mmoreka [JOK
102 METOJIOB Kypca 7 Kjacca, 00001eHne 1
. https://m.edsoo.ru/7f42a900
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabusbie | IlpakTnueckue op
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
. bubnuoreka [JOK
1 KBagpartHslil KOpeHb U3 yncia 1
https://m.edsoo.ru/7f42d452
bubnuoreka [JOK
2 [TonsiTHE 00 MppaLIMOHAIILHOM UYHCIIe 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbIe PUOTIKEHUS :
HPPAIMOHAIBHBIX YHCETT
4 JlecsTnaHbIe PUOTIKEHUS 1
HMPPALMOHAIIBHBIX YU CE
5 JlelicTBUTEIIbHBIC YHCIIa 1
CpaBHEHHE ACUCTBUTENBHBIX YHCEI 1
CpaBHeHME ACUCTBUTENBHBIX YHCEI 1
g ApubMeTnuecKnii KBaJIpaTHBIN 1
KOpEHb
9 YpaBHeHue Buja x> = a 1
10 CpoiicTBa apuPMETHUECKUX | bubnnoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apuPMETHUECKUX | bubnunorexa [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
[IpeoOpazoBaHme YUCIOBBIX
Peobp . bubmuoreka [JOK
12 BBIPAKEHUH, COAECPKAILNX 1

KBaJApAaTHBIC KOPHU

https://m.edsoo.ru/7f42dd26




[IpeoOpa3oBaHme YUCITOBBIX

13 BBIPAKEHUH, COAECPKAILINX Bubmmorexa LIOK
p » CoAIepKall https://m.edsoo.ru/7f42ded4
KBaJpaTHbIC KOPHU
[TpeoOpa3oBaHKe YUCIOBBIX
. bubnuorexa [JOK
14 BBIPAKECHUH, COAECPIKAILINX
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[TpeobpazoBaHue YUCIOBBIX
. bubnuoreka [JOK
15 BBIPAKEHUM, COACPIKAIINX
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
bu6moreka [IOK
16 CreneHsb C 1eNbIM MoKazaTeaeM
https://m.edsoo.ru/7f4354a4
CranapTHas 3anMch YHUCIA.
Pa3mMepsr 00BEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTAPHBIX YaCTHII JI0 bubnuoreka [JOK
KOCMHYECKUX 00BEKTOB), https://m.edso0.ru/7f436098
JUTUTEIBLHOCTh MPOLIECCOB B
OKpY)KarolleM MUupe
13 CBoMCTBa CTENICHHU C IEIbIM bubnuoreka [JOK
IoKa3aTrejieM https://m.edsoo.ru/7f435648
19 CBolMCTBa CTENICHHU C IEIbIM bubnuoreka [JOK
IOKa3aTelieM https://m.edsoo.ru/7f435648
20 CBoiiCTBa CTENEHU C LEJIBIM bubnnoreka [JOK
IoKa3aTrelieM https://m.edsoo.ru/7f435648
o1 CBoiicTBa CTENEHU C LEJIBIM bubnunoreka [JOK
MOKa3aTeaeM https://m.edsoo.ru/7f43599a
” CBoiiCTBa CTENEHU C LEIBIM bubnunoreka [JOK
MOKa3aTeiaeM https://m.edsoo.ru/7f435ed6
23 KBanpatsslii TpExuneH




24

KBagpartuslii TpéxuineH

)5 Paznosxenue kBagpaTHOTO bubnuotexa [JOK
TPEXUICHA HA MHOXXUTEIIN https://m.edsoo.ru/7f42£fd38
26 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TPEXUIIEHA HA MHOXKHUTEIHN https://m.edsoo.ru/7f42fd38
KonTtponbHas pabota no temam
27 "KBanparusie kopHu. CTeneHu. brbmmorexa [HOK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii TpexuneH"
28 AnrebOpandeckas 1po0b bubmorexa HOK
https://m.edsoo.ru/7f430382
JomycTuMble 3HaYEHUS
29 MePEMEHHBIX, BXOISIINX B
anredpanvecKue BbIpaKeHUs
JlommycTuMble 3HaYEHUS
30 MEPEMEHHBIX, BXOISIINX B
anreOpandecKre BhIPAKCHUS
31 OCHOBHOE CBOMCTBO bubmuoreka [JOK
anreOpandecKoit 1poou https://m.edsoo.ru/7f4308e6
32 Coxkpaienue apooei bubmmorexa [TOK
https://m.edsoo.ru/7f430a8a
. bubmuoreka [JOK
33 Coxpamenne 1podeii https://m.edsoo.ru/7f430f44
. bubnuoreka [JOK
34 Coxpamenne apodeii https://m.edsoo.ru/7f430f44
35 CrnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnunoreka [JOK
U JieNieHue anredpandeckux apooei https://m.edso0.ru/7f43128¢
36 CrnoxeHue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [JOK

U JeNieHue anredpandeckux apooei

https://m.edsoo.ru/7f4315c0




37 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bubnmoreka [JOK
U JieTieHue anreOpandeckux apooeit https://m.edsoo.ru/7f4318c2
o CrnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnuorexa [JOK
U JIeJICHHE anre0panveckux apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBanme BEIpa)KEHUH,
bub6mmorexa [{OK
39 CoJIeprKaluX anredpanyeckue
https://m.edsoo.ru/7f43259¢
npobu
IIpeoOpa3oBaHue BEIpAKCHHUM,
40 cop e >II<)a ux anared ZI/I‘IGCKI/IC bubnrotexa LIOK
AePalt P https://m.edsoo.ru/7f432736
Ipoou
[IpeobpazoBaHue BBIpAKEHUH,
bu6moreka [IOK
41 coJieprKaluX anredpanyeckue
https://m.edsoo.ru/7f432736
Ipoou
4 KonTtponsHas padoTa o teme bubnuoreka [JOK
" Anrebpanyeckasi 1poop" https://m.edsoo.ru/7f431d36
43 KBanpaTHoe ypaBHEeHHE bubmorexa OK
https://m.edsoo.ru/7f42eela
bu6mmoreka [JOK
44 HenonHoe kBaipaTHOE ypaBHEHUE
https://m.edsoo.ru/7f42eela
bu6mmoreka [JOK
45 HenonHoe kBaipaTHOE ypaBHEHHUE
https://m.edsoo.ru/7f42eela
46 dopmyna KOpHEH KBaJIpaTHOTO bubnunoreka [JOK
YpaBHEHUA https://m.edsoo.ru/742f158
47 dopmyna KOpHEW KBaIpaTHOTO bubnnoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42£3f6
43 ®dopmyna KOpHEH KBaJIpaTHOTO bubnuoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubnunoreka [JOK




https://m.edsoo.ru/7f42fef0

50 Teopema Buera Bubmmorexa LIOK
https://m.edsoo.ru/7f430076
51 Pewrenne ypaBHeHuUM, CBOAAIIMXCS K bubnuorexa [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
50 Pemenue ypaBHeHH, CBOIAIIUXCS K bubmmoreka [{OK
KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme 1pobHO- bubnuorexa [JOK
pauroHAJIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme 1pobHO- bubnuoreka [IOK
pauroHaJIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemrenye TekCTOBBIX 3a7a4 C bu6moreka [IOK
ITOMOIIIBIO KBaIPATHBIX YPaBHEHUIN https://m.edsoo.ru/7f42f75¢
56 Penienne TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
MOMOIIBbIO KBAJPATHBIX YPaBHEHUIN https://m.edsoo.ru/7f42{8f6
57 KonTtponsHas padoTa o teme bubnuoreka [IOK
"KBanpartusie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JIuneitHoe ypaBHEHUE C IBYMS
53 MIepEeMEHHBIMHU, €ro rpaduk,
MIPUMEPBI PEICHUS] YPABHEHUH B
LETIBIX YUCIIaX
JIuneliHoe ypaBHEHUE C IBYMS
59 MIePEeMEHHBIMHU, €ro Tpaduk,
MIPUMEPBI PEIICHUS] YPAaBHEHUH B
LETBIX YUCIIAX
JInneliHOE ypaBHEHHUE C JBYMs
60 NepeMEHHbBIMH, €ro rpaduk,

MIPUMEpHI pellIeHUs] YpaBHECHHUH B




OCJIbIX YUCIax

61

Pemrenne cucrem IByX JIMHEWHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

62

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

63

Pemrenne cucrem IByX JTMHEHHBIX
YPAaBHEHUH C JBYMsI IEPEMEHHBIMU

64

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

65

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

66

I'paduaeckas maTEpIpETALIHS
YpaBHEHHUS C JBYMS [IEPEMEHHBIMU U
CHUCTEM JIMHEWHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'paduaeckas naTEpIpETALIHS
ypaBHEHUS C ABYMsI TIEPEMEHHBIMH U
CHUCTEM JIMHEHWHBIX YPABHEHUU C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenune TeKCTOBBIX 33124 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

69

Perienne TeKCTOBBIX 3aa4 C
IIOMOIIBIO CUCTEM YPaBHEHUN

70

Pemenue TekcTOBBIX 3a7a4 ¢
IIOMOIIBIO CUCTEM YPaBHEHUN

71

YuciaoBsie HCPaBCHCTBA U UX




CBOICTBa

HucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 0/1HOM TepeMeHHON
74 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnuorexa [JOK
IIEPEMEHHOM U UX pelICHUE https://m.edsoo.ru/7f42c692
75 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnuoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEPaBEHCTBA C OJHOM
IIEPEMEHHOM U UX pELICHUE
77 CucTeMbl TUHEWHBIX HEPABEHCTB C bubmuorexa [JOK
OJIHOY ITIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
73 CucTteMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [IOK
OJHOM IEPEMEHHOM U X PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TMHEUHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEUICHUE
N3obpaxenue pemeHus TMHEHHOTO
bu6mmoreka [JOK
80 HEpPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSAMOU
N3obpaxenue pemeHus TMHEHHOTO
bubnuoreka [JOK
81 HEpPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9¢e4
YUCJIOBOU MPSAMOM
KonTtponsHas pabota no temam
82 "HepaBenctBa. Cucrembl
ypaBHeHuUi"
bubnunoreka [JOK
83 [onsiTue pyHKIUM 1

https://m.edsoo.ru/7f433c12




OO6nacTp onpeneneHuss 1 MHOXKECTBO

bubmuoreka [JOK

84
3HaYeHUN PYHKIUH https://m.edsoo.ru/7f433d84
85 CrniocoOsb1 3a1anust GyHKIMA
86 I'padux GpyHKIIIN
g7 CaoiicTBa (hyHKIIUH, UX
oToOpaxkeHue Ha rpaduke
28 Utenue u nocrpoeHue rpadukon
byHKUIMNA
29 [Ipumeps! rpagukoB GyHKUINH,
OTPAKAIOIINX PEeATbHBIE TTPOIIECCHI
OYHKIMH, OTIMCHIBAOIITUE MPSIMYIO H
YHII TS BRSO Bu6morexa 1[OK
90 00paTHYIO TPOTIOPITUOHATBHBIC
https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpauKu
91 l'unep6ona
92 l'unep6ona
bu6moreka [IOK
93 r =x2
pacpuic pysiiit y =X https:/m.edsoo.ru/7f4343¢2
bu6mmoreka [JOK
94 r =x2
pacpuic pysiiit y =X https:/m.edsoo.ru/7f434572
OyHkMU y =x2, y=x3, y= VX, y =
YHIHIL Y Y Y Y bubnuoreka [JOK
95 |x|; rpadpuueckoe perienue
. . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUI
Oynkuun y =x2, y =x3, y=Vx, y =
96 |X|}',I; IE-II(I)I/I‘ZGCKOGY emeHZIe ’ Bubmmorexa LIOK
TP . p . https://m.edsoo.ru/7f434eb4
ypaBHEHUH U CHUCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
bu6nunoreka [JOK
97 METOJIOB KypCOB 7 U 8 KJIacCOB,

000011eHNE 3HAHUI

https://m.edsoo.ru/7f4371aa




[ToBTOpEHNE OCHOBHBIX NOHATUN U

98 METOJIOB KypCcOB 7 U 8 KJ1acCOB 1 buGnnorexa [IOK
HOB KYP . ’ https://m.edsoo.ru/7f43736¢
00001IeHrEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
bu6mmoreka [{OK
99 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
bubmmoreka [{OK
100 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUI
101 Hrorosas koHTposbHas paboTa 1 bubmorexa OK
https://m.edsoo.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX MOHATHH H
bu6mmoreka [IOK
102 METOJIOB KypCOB 7 M 8 KJ1acCOB, 1
. https://m.edsoo.ru/7f437858
0000111eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




9 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tewa ypoxa Bcero Konrpopnrre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
ParmmmonansHbIe yncia,
1 HAppaLMOHAIIBHBIC YHCIIA, KOHEYHBIE U 1
OECKOHEYHBIE JIECSITUUHBIE TPOOH
MHOKeCTBO JIeHCTBUTEIIHLHBIX YHCE]T,
2 e CTBUTENILHBIC YHMCIIa KaK 1
OECKOHEUYHbBIE JIECSITUUHBIE TPOOH
B3aumHO 01HO3HaYHOE COOTBETCTBHE
3 MEXAY MHOKECTBOM JIEHCTBUTEIIBHBIX |
4KCel U MHOXKECTBOM TOYEK
KOOPJMHATHOM MPSIMOM
CpaBHEHHE NEUCTBUTENIBHBIX YUCETT,
4 apupMeTHYECKUE IEHCTBHUS C 1
JEUCTBUTEIBHBIMY YU CIIAMU
5 [TpubnnxEéHHOE 3HaYEHNE BEJINYMHBL, 1
TOYHOCTb MPUOIMKEHUS
6 OxpyriieHne yncen 1
OxpyriieHne uncen 1
2 [Ipukuaxa v OLEHKa pe3yIbTaToOB |
BBIYHMCIIEHUI
9 [Ipukuaka v OLEHKa pe3yabTaToOB |
BBIUYHCIICHU I
10 JInneiinoe ypaBHeHue. Pemenue 1 bubmuorex [JOK




YPaBHEHUH, CBOJIAIINUXCS K JIMHEHHBIM

https://m.edsoo.ru/7f43bf66

JIuneiinoe ypaBHeHue. Pemenne

i YPaBHEHUH, CBOJAIINUXCSA K JIMHEHHBIM
KBanpatHoe ypaBHeHue. Pemenue
12 ypaB}II)eHHﬁ, cy}foas{mnxcs{ K bubnmnorera [TOK
KBaJPATHBIM https://m.edsoo.ru/7f43c542
KBagparHoe ypaBHeHue. Pemenue
13 YpaBHEHUH, CBOJSIIMXCS K bubmmorexa [TOK
KBapATHEIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS Bubnmorexa [IOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubamorera LHOK
https://m.edsoo.ru/7f43¢c3d0
[Ipumepsl penieHns: ypaBHEHUM
16 TpeThel 1 YeTBEPTOU CTENEeHEeH
pa3IoKEHUEM Ha MHOKUTEIN
[Ipumepsl perieHns: ypaBHEHUM
17 TPEThbE U YETBEPTOM CTEICHEH
Pa3yIoKEHUEM HAa MHOKUTEIN
13 Pemenne npoOHO-paiOHATBHBIX bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOGHO-paiioHaTbHBIX bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Peurenne TekcTOBBIX 33124
anredpanvdeckiuM MEeTOJIOM
71 Pemenue TekcToOBBIX 3a1a4
anredpanvdeckuM MeTOJ0M
22 Permrenue TekcTOBBIX 3a1a4




aredpanvdeckuM METOI0M

KonTtposnsHas paboTa o teme

23 " . on
YpaBHEHHsI C OJHOU ITIEPEMEHHON
4 YpaBHeHUE C IByMsI IEPEMEHHBIMU U bubnuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U bubnuoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
2% Cucrema ByX JIMHEHHBIX YpaBHEHHM
C ABYMsI IEPEMEHHBIMH U €€ pereHue
7 Cucrema 1ByX JIMHEMHBIX YPaBHEHUIN
C ABYMs IEPEMEHHBIMH U €€ perieHne
73 Cucrema 1ByX JIMHEMHBIX YPaBHEHUI
C ABYMs IEPEMEHHBIMU U €€ pelIeHue
29 CucreMa IByX JTUHEUHBIX YPABHEHHI
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue
Pemenue cucreMm nB aBHCHHI,
30 OJTHO U3 KOTOPBIX J'II/I}II-IXe;fIOC, a Ipyroe Bubmmorera [IOK
. https://m.edsoo.ru/7f43d23a
— BTOpPOM CTENIEHU
Pemenue cuctemM AByX ypaBHEHUH,
31 OJIHO M3 KOTOPBIX JIMHEITHOE, a APYroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENIEHU
Pewienue cucrem IByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Apyroe
— BTOpOM CTENEHU
Pemienue cucrem IByX ypaBHEHHUI,
33 OJIHO U3 KOTOPBIX JUHEWHOE, a IPyroe
— BTOPOM CTEIICHU
34 I'paduueckast UHTEpIIpETALUS




CUCTEMBI YPaBHEHUM C IByMs
IIEPEMEHHBIMU

Perienne TeKCTOBBIX 337124

35
anreOpandeckuM crocobom
36 Pemenue TekCTOBBIX 33124
anredpanveckum crocooom
37 KonTponsHas pabora no teme
"CucreMbl ypaBHEeHH"
13 YucnoBsle HEPAaBEHCTBA U UX
CBOMCTBA
39 YucnoBsle HEPAaBEHCTBA U UX bubnuoreka [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U X PEIICHUE
m CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX pPElICHUE
45 CucremMbl TUHEHHBIX HEPABEHCTB C
OJHOM MIEPEMEHHON U UX PELICHUE
46 KBanparHble HEpaBeHCTBA U UX bubnuoreka [IOK
peurenue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK




pelieHue

https://m.edsoo.ru/7f43b21e

KBaI[paTHI)Ie HCPaBCHCTBA U UX

bubmmoreka [IOK

48 peuenne https://m.edsoo.ru/7f43b5a2
49 KBanparHble HepaBeHCTBA U UX
pelieHue
50 KBanparHble HepaBeHCTBA U UX
pelieHue
I'padmueckas unTepnperanys BuGmrorexa [OK
51 HEPaBEHCTB U CUCTEM HEPABEHCTB C
https://m.edsoo.ru/7f43b098
JBYMsI TIEpEMEHHBIMU
I'padmueckas nnTepnperanus
52 HEPaBEHCTB U CUCTEM HEPaBEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTtponsHas padoTa o Teme
"Hepasencrna"
54 Ksagparnunas pynkmnus, e€ rpadux u bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4396¢c6
55 Ksangparnunas pynkmnus, e€ rpadux u bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 Ksangparnunas pynkmnus, e€ rpadux u bubnuoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabosia, KOOpIMHATHI BEPIITHHBI bubnunorexa [JOK
1mapadoJibl, 0Cb CHMMETPHUH MapadoJIbI https://m.edsoo.ru/7f439eb4
53 [Tapaboia, KOOpAUHATHI BEPIIUHEI bubnuoreka [IOK
napaboJbl, 0Cb CHMMETPUH apaloJIbl https://m.edsoo.ru/7f43a03a
59 [Tapaboma, KOOpAUHATHI BEPIIUHBEI bu6nuoreka [IOK

napaboJibl, 0Cb CHMMETPHUH MapaloJIbl

https://m.edsoo.ru/7f43alac




60 [Tapaboma, KOOpAUHATHI BEPIIUHEI bubmuoreka [IOK
napaboJibl, 0Ch CAMMETPHUH TapadO0JIbl https://m.edsoo.ru/7f43a31e
61 [Tapaboma, KOOpAUHATHI BEPIIUHEI bubnuorexa [JOK
napaboJIbl, 0Ch CHMMETPHUH 1TapadoIbl https://m.edsoo.ru/7f43a526
& [Tapaboma, KOOpAWHATHI BEPIIHHEI
napaloJibl, 0Cb CAMMETPHUH NapadoIbl
63 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[x|
64 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X]|
66 I'padukn dyaxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'padukn dyaxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'padukn dynkumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KonTtponbHas padoTa o teme bubnuoreka [JOK
"®yukuun" https://m.edsoo.ru/7f43ab84
70 [lousarue yncmoBoit bubnuoreka [JOK
MOCJIEeI0BAaTEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3amaHue mociae10BaTeIbHOCTH
71 peiyppeHTHoﬁ fbopMynoﬁ 51 bubmmorexa LOK
. https://m.edsoo.ru/7f43ebda
¢bopmyInoit n-ro uieHa
7 Apugpmerrueckas 1 reoMeTpuyecKas bu6nuoreka [IOK

POTpeccHu

https://m.edsoo.ru/7f43ed7e




73

Apupmerrueckas ¥ reoMeTpuyecKas
Iporpeccuun

bubmuoreka [JOK
https://m.edsoo.ru/7f43f3b4

74

@opMyIIbI N-IO 4ICHA
apu(MEeTHIECKON 1 TEOMETPHUSCKOMN
IIPOTPECCUi, CyMMBI IIEPBBIX N
YJIEHOB

bubmmoreka [{OK
https://m.edsoo.ru/7f43f58a

75

@opMyIIBI N-TO 4IECHA
apuMETUYECKON U TEOMETPUUECKON
IIPOTPECCUi, CyMMBI IIEPBBIX N
YJIEHOB

bubmmoreka [IOK
https://m.edsoo.ru/7f43ef2c

76

@opMyIIbI N-Io 4JIeHa
apruMETUIECKON U TEOMETPUUECKON
MIPOTPECCUM, CyMMBI IIEPBBIX N
YJICHOB

bu6moreka [IOK
https://m.edsoo.ru/7f43f0c6

77

@opMyJibl N-TO YJeHa
apuMETHUECKON U TEOMETPUUECKON
MPOTrpPECCUi, CYMMBI MEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

®opMmyIbl N-ro YjaeHa
apuMETUYECKON U TEOMETPUUECKOMN
MIPOrpeccuii, CyMMBI MEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43{8a0

79

N300paxkeHue 4ieHoB
apuMeTUyecKoil 1 reoMeTpUUECKOn
MPOrpeccuil TouKkaMu Ha
KOOPJAMHATHOU MIJIOCKOCTH

80

N300pakeHue 4ieHoB
apu(METHYECKON U TE€OMETPUIECCKOM




MPOrpeECCU TOYKAMU Ha
KOOPJMHATHOM MIOCKOCTH

81

JIMHENHBII 1 DKCIIOHEHITUAIbHBIN
poct

82

CrnosxHble POLIEHTHI

bubmmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CrnosxHble POLIEHTHI

bubmmoreka [{OK
https://m.edsoo.ru/7f4401a6

84

KonTponsHas paborta no teme
"UucioBEIe IIOCIEN0BATEILHOCTH "

bubmmoreka [{OK
https://m.edsoo.ru/7f44048

85

[ToBTOpEeHuUEe, 0600IICHNE 1
cHCTeMaTH3alusI 3HaHUH. 3aIuCh,
CpaBHEHUE, IEUCTBUS C
JIEWCTBUTEIbHBIMHU YUCIIaMHU,
YUCIOBas mpsMast

86

[ToBTOpEeHUE, 0600IICHNE 1
cuctemaTusanus 3HaHui. [IporeHTsl,
OTHOIIICHHUSI, POTIOPITUN

87

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTU3aLMsA 3HAHWIA.
Oxpyriienue, npuOIMKeHne, OleHKa

88

[ToBTOpEeHUE, 0000IICHNE 1
cUucTeMaTH3alvs 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apU(PMETHICCKUM
CII0co00M

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

89

[ToBTOpEHue, 06001mEeHNE U
cucreMaru3anus 3HaHuu. Pemenue
TEKCTOBBIX 3a71a4 apuPMETHUECKUM

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4




crrocoooM

[ToBTOpEHUEe, 0600MIICHNE U
cucreMaru3anys 3Hanui. Pemenne

bubmmoreka [IOK

20 TEKCTOBBIX 3a7[a4 apU(PMETUIECCKUM https://m.edsoo.ru/7f443fea
ciocoOom
[ToBTOpEeHue, 0600IICHNE U

01 CHUCTEMaTU3alrs 3HaHH. bubnuoreka [JOK
[IpeoGpa3oBanue anredpanyeckux https://m.edsoo.ru/7f444 1ca
BBIpAKEHUH, IOMTyCTUMbIC 3HAUCHHS
[ToBTOpEeHuUEe, 0600IICHNE 1

90 CHUCTEeMaTU3alrs 3HaHU. bubmuorexa [JOK
[IpeoOpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPKEHUH, IOMTYCTUMbIC 3HAUCHHUS
[ToBTOpEeHuUe, 0600IICHNE 1

93 CHCTEMAaTH3alLMsl 3HAHUIA. bubmuorexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHUE, 0600IICHNE 1

94 CHCTEMAaTH3aLMs 3HAHUIA. bubnuorexa [JOK
[IpeobOpazoBanue aredpanyecKux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpEeHUE, 0000IICHNE 1

95 cucTeMaru3anus 3HaHui. OyHKIHUU: bubnuorexa [IOK
MIOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKIII
[ToBTOpEHue, 06001mEeHNEe U

96 cucreMaru3anus 3HaHu. OyHKINU: bubmnorexa [IOK

IOCTPOCHHUC, CBOICTBa HN3YYCHHBIX

https://m.edsoo.ru/7f444f44




byHKIII
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[ToBTOpEHUEe, 0600MIICHNE U
cucremaTusanus 3Hanuii. OyHkuu:
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX

byHKIII

bubmmoreka [IOK
https://m.edsoo.ru/7f44516a
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[ToBTOpEeHue, 0600IICHNE U
cucremaTusanus 3HaHuil. OyHKIuu:
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX

byHKIMNA

bubmmoreka [{OK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHuUEe, 0600IICHNE 1
CUCTEMAaTH3aIs 3HAHWH.
I'padudaeckoe pernenre ypaBHEHUN U
HX CHCTEM

bu6moreka [IOK
https://m.edsoo.ru/7f445516
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[ToBTOpEeHuUe, 0600IICHNE 1
cUcTeMaTu3aIys 3HaHUH.
I'paduaeckoe pemenre ypaBHEHUN U
HX CUCTEM

101

Hrorosas koHTposbHas paboTa

102

O000111eHNE U CUCTEMATU3ALMS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM

OBPA3OBATEJILHOM ITPOI'PAMMBI

7 KJIACC
IIpoBepsieMble MpeMETHBIE Pe3yJIbTaThbl 0CBOCHHS OCHOBHOI 00pa30BaTeJIbHOMH
Kon NMPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHHUS
NPOBEPAEMOro
pe3yJabTaTa
1 Yucna v BEIYKMCIEHUS
1.1 BeimonusaTh, couerass YCTHbIE M IHCbMEHHbIE NPHEMBI, apu(pMETHYECKHE MAeiiCTBUS ¢
panMOHATBHBIMH YHCIAMHU
1.2 HaxonuTh 3Ha4ueHMs YHUCIOBBIX BBIPAXKEHUH, MPUMEHSITh pa3HOOOpa3HbIE CIIOCOOB U MPUEMBI
BBIUMCIICHUS 3HAUCHUN JPOOHBIX BBIPAXKEHUI, COMEpXAIINX OOBIKHOBEHHBIC M JIECATHYHBIC
Jpobu
1.3 [lepexomuts 0T ofHON (HOPMBI 3amUCH YHCEN K Ipyroi (IIpeodpa3oBEIBaTh ACCITUUHYIO IPOOh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JACCATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO ACCATHUHYIO
Ipo0b)
1.4 CpaBHUMBaTh U YIOPSIIOYMBATh PALlMOHAJIbHBIE YK CIIa
1.5 OKpyrasTh uncia
1.6 BbInOnHATh NPUKUAKY M OLIEHKY pe3yjbTaTa BBIYMCICHHUM, OLEHKY 3HAau€HUH 4YHCIOBBIX
BBIpa)KeHUH. BBITOIHATS EHCTBHS CO CTENIEHSIMU C HaTYPaJIbHBIMHU ITOKa3aTEISIMU
1.7 [IpuMeHATh NpU3HAKU AETMMOCTH, pa3I0XKeHHe Ha MHOXKUTENIN HaTypalbHbIX YHCEI
1.8 Pemate npaKTUKO-OpMEHTUPOBAHHBIE 3aJaud, CBS3aHHbIE C OTHOLIEHUEM BEJIMYMH,
[IPOIOPLIMOHAJIBHOCTBIO BEIWYMH, IPOLEHTAMHU, HHTEPIPETUPOBATH PE3YJbTaThl PELICHUS
3a71a4 ¢ y4ETOM OrpaHMYCHHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPHUBAEMBIX OOHEKTOB
2 Anrebpandeckue BhIPAKEHUS
2.1 Hcnonp3oBath anreOpanveckyrd TEPMHUHOJIOTHIO M CHMBOJIMKY, TPUMEHATh €€ B IIpolecce
OCBOCHHsI y4eOHOT0 MaTepraa
2.2 HaxoauTthk 3HaYeHHs OYKBEHHBIX BBIPAKCHUH TIPH 3aJaHHBIX 3HAYCHUSAX NIEPEMCHHBIX
2.3 Bemmonuate mpeoOpa3oBaHrs IENOr0 BHEIPAKCHHS B MHOTOWIEH IIPUBEACHHEM ITOIOOHBIX
ClIaraeMbIX, PaCKPBITHEM CKOOOK
24 BoinonHsaTh yMHOKEHHE OJHOWIEHA HA MHOIOWIEH U MHOIOWIEHA Ha MHOTOYJIEH, IPUMEHSTD
(hopMyITBI KBaJ[paTa CyMMEI H KBaIpaTa pa3HOCTH
2.5 OcCyIecTBIATh pa3ioKeHHe MHOTOWICHOB Ha MHOXKHUTEIH C TIOMOIIBIO BEIHECEHHUS 32 CKOOKH
o0mero MHOXKHUTENS, TPYNIUPOBKH CIIaTaeMBbIX, ITPHAMEHEHHs (OpMyT COKparéHHOro
YMHOXEHHUS
2.6 [IpumensaTs mpeodpa30BaHUS MHOTOWICHOB JUIS PEIICHHS Pa3INYHBIX 33734 U3 MaTeMAaTHKH,
CMEXHBIX IPEIMETOB, U3 PeabHOM MPAKTUKU
2.7 Hcnonp3oBaTh CBOWMCTBA CTENEHEW € HATypallbHBIMM TIOKa3aTesIMH JUIS TpeoOpa3oBaHUs
BBIPAYKCHHIN
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Pemiate nuHeElHBIE ypaBHEHUS C OJHOW IEPEMEHHOW, NPUMEHSS IpaBWiIa Mepexoda OT
HCXOIHOrO YpaBHEHHS K pPaBHOCUIbHOMY eMmy. IIpoBepATb, SBiISE€TCS JIM YHMCIO KOPHEM
ypaBHEHUS
3.2 [TpuMensTh rpaduyecKre METO Il IPH PelIeHNH JIMHEHHBIX YPaBHEHUH 1 X CHCTEM
33 [NoxOupaTs mpUMeEpHI Map Yucell, SBISIOMINXCSA PEelICHHEM JIMHEHHOro YpaBHEHHS C IBYMS
MepPEeMEHHBIMU




34 CTpouTh B KOOPJMHATHOH TUIOCKOCTH I'pa)K JIMHEHHOTr0 YpaBHEHHs C IBYMs IIepeMEHHBIMU;
MONB3YSCh Ipa)HKOM, MPUBOAUTD IIPHMEPHI pelIeHHs YpaBHEHHSI
35 Pemate cucteMbl ABYX JMHEHHBIX YpaBHEHHI C IByMS MEpEeMEHHBIMH, B TOM 4HCIIE
rpadpuuecKu
3.6 CocTaBiATh U pelaTh JUHEHHOE ypaBHEHUE UM CUCTEMY JMHENHHBIX YPaBHEHUH 10 YCIOBUIO
3aJ]au, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33JaYM NONTYyYCHHBIH pe3yabTaT
4 Koopaunats! u rpaguxu. OyHKIHY
4.1 N306paxaTe Ha KOOPAWHATHOH HPSMOI TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPIMHATAM,
JIy4H, OTPEe3KH, HHTEPBAJIB, 3AMIUCHIBATD YHCIOBBIC IPOMEXKYTKH Ha aIreOpandeckoM si3bIKe
4.2 OTMeuaTh B KOOPAMHATHOM MIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATAM
4.3 CrpouTth rpaduky JUHEHHbIX GyHKuui. CTpouTs rpaduk GyHKIMY y = |X|
4.4 OmnuceIBaTh C MOMOIIBIO (DYHKIMI HM3BECTHBIC 3aBUCHMOCTH MEXIY BEIMUYHMHAMH: CKOPOCTH,
BpeMsi, PacCTOSIHHE, IIEHY, KOJHMYECTBO, CTOMMOCTb, IPOM3BOIAUTENBLHOCTh, BpeMs, O0BEM
paboThI
4.5 HaxonuTp 3HaueHHEe QYHKIMHY 0 3HAYCHUIO €€ apryMeHTa
4.6 [lonumate rpadudeckuii cmocod MNpeacTaBiICHUS MU aHAIM3a WHQPOpMAIMM, H3BIEKATh H
HHTEPIPETHPOBATH HHPOPMAITHIO U3 TPa(UKOB peatbHBIX IPOIIECCOB U 3aBUCHMOCTEH
8 KJIACC
IIpoBepsieMmble npeaMeTHbIE Pe3yJbTAaThl 0CBOEHHUsI OCHOBHOIi 00pa3oBaTe/bHOIi
Kon NPOrpaMMbl OCHOBHOT'0O 00111ero 00pa3oBaHus
NpoBePsSIeMOro
pe3yJabTara
1 Uucna v BBIYMCIIEHUS
1.1 Ucnonb3oBath HayalbHBIE TMPEACTABICHUS O MHOXECTBE JEHCTBUTENIBHBIX YHCEN IS
CPaBHEHHMsS, OKPYIJICHHMS W BBIUHCICHHH, M300pakaTh ACHCTBHTENBHBIE UHCIAa TOYKAMH Ha
KOOPJIMHATHOM MPSIMOU
1.2 [IpumensaTs moHATHE apH(METHYECKOrO KBaIpaTHOrO KOPHSA, HAXOOWTh KBaJpaTHBIC KOPHHU,
UCTIONB3YsI TPU HEOOXOANMOCTHU KalBKYJIATOP, BBIIOIHITH IPE0Opa30BaHUs BBIPXKEHUH, cozep-
JKAIX KBaJpaTHbIE KOPHU, UCIIONIB3Ysl CBOMCTBA KOPHEH
1.3 Hcnonp3oBath 3amucy OONBITUX W MaJIbIX YHCEN C MOMOIIBIO NECSITUYHBIX JpoOei U cTeneHer
yucna 10
2 AnrebpandecKkue BhIPAKEHUS
2.1 [IpMeHSTs TOHATHE CTENEHH C ENIBIM TOKa3aTeNeM, BEIIONHATE IPeoOpa30BaHMs BEIPAKECHUH,
COAEpKaIUX CTEIEHHU C LENbIM NT0KA3aTeNeM
2.2 BBIMTONHATE TOXKAECTBEHHBIE NMPEOOPA30BAHUSA PALMOHATBHBIX BBIPAKCHHII Ha OCHOBE ITPaBHII
JeHCTBUH HaJl MHOTOWICHAMH H anreOpandecKuMy ApOoOsIMH
2.3 PacknanpiBaTh KBaJIpaTHBIN TPEXWIECH HA MHOYKHUTEIN
24 [IpumensTs mpeoOpa3oBaHMS BBIPAKEHUI UIS pEIISHUS PAa3IMYHBIX 3aJad M3 MaTEMaTHKH,
CMEXHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Pemate nuHeliHblE, KBAapaTHbIC YPABHEHHS U PALIMOHAIbHBIE YPABHEHHUS, CBOISIIUECS K HUM,
CHCTEMBI IBYX YPABHEHUH C IBYyMsl IEPEMEHHBIMU
32 [IpoBoauTh mpocTEHIIME HCCIENOBAHUS YPAaBHEHUH M CUCTEM YpPaBHEHHH, B TOM YHUCIE C

MpPUMEHEHHEM TpaUuecKuX IIpEeCTaBICHU (yCTaHABIMBATh, WMEET I YpaBHEHHWE WIH
cUcTeMa YpaBHEHUH PEelIeHus], €CJIH UMEET, TO CKOJIbKO, U IpoUee)




33

Ilepexoauth 0T cnoBecHON (HOPMYNUPOBKHU 3ahauu K €€ anreOpandyeckoil MOAenu ¢ MOMOLIbIO
COCTABJICHUsl yPAaBHEHMsI WM CHCTEMbl YPAaBHEHUIN, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJauy TOJIy4YEHHBII pe3yapTar

34 [IpuMeHATs CBOWCTBA YHCIOBBIX HEPAaBEHCTB MJIsl CPaBHEHMS, OLIEHKU, pellaTb JUHEWHBIE
HEpaBCHCTBA C OJHOW IEPEMEHHOM W UX CHUCTEMBI, JaBaTh TPa(UUecKyl WILTIOCTPAIUIO
MHOKECTBA PELIEHUI HepaBEHCTBA, CHCTEMbI HEPABEHCTB
4 OyHKIUU
4.1 [ToHnMaTes ¥ UCHONB30BaTh (DYHKIMOHAIBHBIC MOHSTHUS W S3BIK (TEPMHUHBI, CHMBOJAYECKHE
0003HaueHMs ), ONpeAeaTh 3HaueHnEe QYHKIUH 110 3HAUEHUIO apryMeHTa, OnpeAessTh CBOWCTBA
¢yHKIUH 110 e€ Tpaduky
4.2 Crpoutb rpaduku 3JE€MEHTAPHBIX byHKIMIA BUA:
y=k/xy=k/x , y =x2, y = x3, y = [X|, onHCBhIBaTh CBOMCTBA YMCIOBOI (PYHKIMHU O €€ rpaduKy
9 KJIACC
Kon IIpoBepsieMble NMpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/LHOM
NPOBePsAeMOro NPOrpaMMbl 0CHOBHOI'0 00111ero 00pa3oBaHust
pe3yJabTaTa
1 Yucna 1 BEIYUCIICHUS
1.1 CpaBHMBATh U YHIOPsII0UYMBATh PALMOHAJIbHBIE U UPPALIMOHAIBHBIE YUCIIA
1.2 BeimonHaTh apudMeTndeckue JeHCTBUS C PAIMOHATBHBIMU YMCIIaAMH, COYETasi YCTHBIE U THCh-
MEHHbIE IPUEMBI, BHIIOJIHATH BEIUMCIIEHUS C HPPALMOHAIbHBIMU YHCIaMU
1.3 Haxonute 3HaueHusi cTemeHed C LENbIMH TMOKA3aTEIsIMH M KOpPHEH, BBIUMCIATH 3HAYCHHS
YHCJIOBBIX BbIpaKEHUH
1.4 OKpyrasiTh NIEHCTBUTENBHBIE YWCIIA, BBINOIHATH NMPUKHUIKY PE3yJIbTaTa BBIYUCICHHUH, OICHKY
YHCJIOBBIX BbIPaKEHUH
2 YpaBHeHUs 1 HEpaBEHCTBA
2.1 Pemate nuHeiiHble W KBaApaTHBIC YpPaBHEHUS, YPAaBHEHHWS, CBOISIIMECS K HHUM, MPOCTEUIINE
JIpOOHO-palOHATBHBIC YPABHEHHUS
2.2 Pemate cucteMbl ByX NHHEHHBIX YPAaBHEHHH C JBYMsI IIEPEMEHHBIMH M CHCTEMBI JBYX YypaB-
HEHUI1, B KOTOPBIX OJJHO YpaBHEHHE HE SIBJIAETCS] JMHEUHBIM
2.3 Pemmate TekcTOBBIE 3amauM anreOpandecKHM CIIOCOOOM C IOMOINBIO COCTABIICHWS YPaBHEHUS
WJIM CUCTEMBI JIBYX YPaBHEHUH C IByMs NIEPEMEHHBIMHU
2.4 [TpoBomuThE TIpOCTEHIIE HCCIAENOBAHNS YPABHEHHUN M CUCTEM YpPaBHEHWH, B TOM YHCIE C MPH-
MEHEHUEM TpadUIecKUX MPeACTaBICHUN (HAIPUMep, yCTaHABIMBATD, UMEET JIH YpaBHCHUE WIIH
CHCTeMa YpaBHEHHH PEIICHIsI, €CII HUMEET, TO CKOIBKO)
2.5 PemaTer nuHeliHbIe HEepaBEHCTBA, KBAApPAaTHBIE HEPABEHCTBA, N300paKaTh PEIICHHE HEPaBEHCTB
Ha YMCIOBOM MPSIMOM, 3alIMChIBATh PELIEHUE C TOMOIBIO CUMBOJIOB
2.6 Pemate cucrembl JIMHEHHBIX HEPaBEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOYAIOIIHME KBaJApPAaTHOE
HEpPaBCHCTBO, M300pa)kaTh pEIICHHE CHCTEMBI HEPABCHCTB HAa UHCIIOBOW IPSIMOM, 3aIMCHIBATH
peleHne ¢ TOMOIIBIO CUMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA NPH PELLICHUH pa3IMYHbIX 3a/1a4
3 DYHKUIUU
3.1 PacmozHaBath (QyHKIMM W3y4YEHHBIX BHIOB. [lOKa3bIBaTh CXEMATHUYCCKH PACIIONOXKECHUE Ha
KOOPOMHATHOH  IUTOCKOCTH  rpadukoB  ¢yHKkumd  Buma:  y=kx, y=kx+b,  y=k/k,
y=ax?*+bx+c, B 3aBHCHMOCTH OT 3Ha4eHUH K0d() QUIIMEHTOB, OITUCHIBATH CBOHCTBA (DYHKITHIA




32 [loka3sIBaTh CXEMaTHYECKH PACIOJIOKEHHE HAa KOOPAMHATHOM IUIOCKOCTH TpauKoB (YHKIMH
Buaa y = VX, y = |X| u onuceIBaTh cBo¥icTBa QyHKIMI

33 CtponTh U M300paxaTh cXeMaTHIeCKu IpaduKu KBaIpaTUIHBIX (YHKIIHH, OMCHIBATH CBOMCTBA
KBaJpaTHYHBIX (QYHKIMH 10 UX rpadukam

3.4 PacriozHaBate KBajpaTHuHyro (QYHKOUIO 1O (opMysie, MPUBOAUTH HMPUMEpPHl KBaAPATHYHBIX
(YHKIMI U3 peabHOM KHU3HU, (U3UKH, TEOMETPUH

4 Apudmernyeckas 1 reoMeTprUIecKas IIPOrpecCcuu

4.1 PacriosHaBaTh apu)MeTHYECKyl0 M T'eOMETPHYECKYI0 IIPOIPEeCCHMHM NpPH pa3HBIX CII0C00ax
3a/1aHuUs

4.2 BBIMONHATE BEIYKCIICHUS C HCIIONB30BaHUEM (POPMYJI 11-TO WieHa apupMEeTHYECKON 1 TeOMeTpH-
YECKOM IPOrpeccuil, CyMMBI IIEPBBIX N YWICHOB

4.3 W300paxath 4ieHbl IOCIEA0BATENbHOCTH TOYKaMH Ha KOOPJAMHATHOM MJIOCKOCTH

4.4 Pemarp 3agaum, CBsI3aHHBIE C YHMCIOBBIMHU IIOCIEOBATEILHOCTSMU, B TOM YHMCIE 3aJ1addl M3

peaybHON XKHU3HH (C MCIONb30BAHUEM KAJIBKYNATOPA, ITM(POBBIX TEXHOIOTHil)




MNPOBEPSAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblIii 3JIeMEHT COAePAKAHUS
1 Yucna v BEIYKMCIEHUS
1.1 JpoOu OOBIKHOBEHHBIE M JIECATUYHBIE, TIEPEX0A OT OnHOM (hopMbl 3ammcu Apodeil K Jpyroi.
[ToHsITHE palMOHANBHOrO YKCIIa, 3aIKCh, CPABHEHHE, YIIOPSI0YMBAHNE PAIIMOHATBHBIX YHCEll
1.2 Apudmernyeckue NEHCTBUS C pallMOHAIBLHBIMU YHcliaMH. PeleHue 3amad u3 peaqbHOW Mpax-
TUKW Ha 4acTH, Ha JpoOH
1.3 CrenieHb ¢ HaTypaJbHBIM IOKa3aTENeM: OIpeeNieHHe, Mpeodpa3oBaHie BRIPAKEHUIT HA OCHOBE
OIPEIETICHUS, 3aITUCh OONIBIINX YHCEN
1.4 IIporeHTHI, 3aNUCh MPOLIEHTOB B BHJIE IPOOH U IpoOU B BUAE MPOIIEHTOB. TpHu OCHOBHBIE 3aauH
Ha MPOIEHTHI, PEellIeHNe 3a]1a4 U3 PeabHON MPaKTHKA
1.5 ITpuMeHeHue NPU3HAKOB JEIUMOCTH, Pa3/I0KEHUE Ha MHOXKUTEIIN HATYPaJIbHbIX YHCEN
1.6 PeasipHBIC 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi 1 00paTHas! IPONOPIIHOHAIBHOCTH
2 AnreOpandecKue BRIPAKCHUS
2.1 IlepemenHble, 4YMCIOBOE 3HAUYEHUE BBIPAXKEHUA C IEPEMEHHOH. JlomycTHMblE 3Ha4YeHUs
IIEPEMEHHBIX
2.2 [IpencraBiieHue 3aBUCUMOCTH MEXKIY BeNWYMHAMH B BuAe (Gopmynbl. Beramcienus mo ¢op-
MyJaM
2.3 [TpeobpazoBaHre OYKBEHHBIX BBIPAKCHH, TOXKJICCTBEHHO PABHBIC BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYpPaJIbHBIM MTOKA3aTEIEM
2.5 Opnounensl u MHOrowieHbl. CreneHb MHorowieHa. CloXKeHHe, BBIUMTAHHUE, YMHOXXEHHE
MHOIOWIEHOB
2.6 @opMynbl COKPAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMBI M KBajapar paszHoctu. Dopmyma
pa3HOCTH KBaApaToB. Pa3no)xeHue MHOrOWIEHOB Ha MHOXKHUTEIH
3 YpaBHeHus
3.1 YpaBHEHHE, KOPEHb ypaBHEHHS, MMpaBuiia MpeoOpa3oBaHUs YpaBHEHUS, PABHOCHILHOCTH ypaB-
HEHHU
32 JluneitHoe ypaBHEHHE C OAHOW MEPEMEHHOM, YHCIO KOpHEW JIMHEWMHOTO YpaBHEHUS, PEIICHHE
JIMHEWHBIX ypaBHEHUH
33 CocTaBneHne ypaBHEHHH MO yCIOBHUIO 3aja4yd. PelieHre TEeKCTOBBIX 3a7a4 C IMOMOIIBI0 ypaB-
HEHHU
3.4 JluHeliHOe ypaBHEHHE C IByMsI IEPEMEHHBIMU M €T0 rpaduk
3.5 Cucrtema IByX NHHEHHBIX YpaBHEHHH C JByMSI MEpEMEHHBIMH. PelieHne cucteM ypaBHEHUU
CIIoco00OM TOACTAaHOBKH. [IprMepsI pemmeHnst TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CHCTEM YpaBHEHHN
4 KoopnuHate! u rpaduky. OyHKIMN
4.1 Koopaunara Toukn Ha ipsiMoit
4.2 YucnoBele TpoMeXyTKU. PaccTosHre Mexay 1ByMsa TOYKAMU KOOPJUHATHOU MPSMOUN
4.3 [pssmoyronpHas cuctemMa kxoopauHat, ocu Ox m Oy. Alcumcca W OpAWHATa TOYKA Ha KOOp-
TUHATHOW TUTIOCKOCTH
4.4 [Tpumeps! rpadukoB, 3agaHHBIX popMyaamu. UteHne rpad) kOB pealbHBIX 3aBUCHMOCTEN
4.5 [oustre pynkun. I'paduk Gynkmmu. CoiicTBa QyHKIMI
4.6 Jluneitnas ¢pynknms, e€ rpaduk. 'padux Gyrkmmm y = [x|
4.7 I'paduueckoe pernieHue TMHEHHBIX YPABHEHUH U CUCTEM JIMHEHHBIX yPaBHECHUI




8 KJIACC

Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
1 Yucna v BEIYMCIEHUS
1.1 KsangpaTHblii kopeHb u3 umcina. [loHsTue 00 HppanuoHaIbHOM uucie. JlecaTudHble MpUOIH-
YKEHHsI UPPAIIIOHAIBHBIX YHCEIl
1.2 CpoiicTBa apudmeTHyeckux KBaJpaTHBIX KOpPHEH M HX NpUMEHeHHe K IpeoOpa3oBaHHUI0
YHUCIIOBBIX BBIPAXKEHUN M BEIYMCICHUSAM. JefiCTBUTEBHBIEC YK CIIa
1.3 CreneHb ¢ 1eNbIM TTOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAS 3aITUCh YUCIIA
2 AnreGpandecKue BRIPAKEHUS
2.1 KBanpaTHbIil TpEXuiieH, pa3noKeHne KBaJpaTHOro TpEXUJIeHa HA MHOXKUTEIN
2.2 Anrebpandeckas 1poob. OCHOBHOE CBOMCTBO anre0pandeckoi Apoou
2.3 CrnoxeHne, BRIYUTAHUE, YMHOKCHUE, JIeNieHNe ajaredpandecKkux apooeit
24 ParronanpHbIC BRIPAXEHUS U X IPeo0pa3oBaHue
3 YpaBHEHHUS U HEPABEHCTBA
3.1 KBanpaTtHoe ypaBHeHHe, popMyna KOpHEH KBaJApaTHOTO ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHeHUM, CBOISIINXCS K TUHEHHBIM U KBaIPaTHBIM
3.3 [Ipocreiine ApobHO-palnoHaNbHBIC YPAaBHEHHUS
34 I'pauueckas mHTEpHpeTaIisl YpaBHEHUH C ABYMsI MEPEMEHHBIMH M CHCTEM JIMHEHHBIX ypaB-
HEHHUU C ABYMS NEPEeMEHHBIMHU. [IpuMepsl pelieHnsi CUCTEM HEJIMHEHHBIX YPAaBHEHHM C JBYMsI
[IEpEMEHHBIMU
3.5 Penienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM
3.6 UucnoBble HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBencTtBo ¢ onHOM iepeMeHHOi
3.8 PaBHOCHITEHOCTD HEPABEHCTB
3.9 JluneitHpie HepaBEHCTBA C OAHON NTEPEMEHHOMN
3.10 CucteMbl IMHEWHBIX HEPABEHCTB C OTHOM MepEeMEHHOMN
4 OyHKIUN
4.1 [Tonsitne dynkpy. OONACTh ONpeJeeHUsT 1 MHOXKECTBO 3HaueHnH (yHKuH. CriocoObl 3aaa-
HUS QYHKIHAN
4.2 I'paduk ¢pyakmu. UYteHne cBONCTB PyHKITNH 11O €€ TpaduKy
4.3 [Tpumeps! TpaduKoB QYHKIUM, OTPAKAIONIMX peallbHbIC IPOIIECCH
4.4 OyHKIHHN, ONMHCHIBAIOIINE MIPSIMYIO M 00paTHYIO IPOIOPIHOHATBHBIC 3aBUCHMOCTH, HX TPauKH
4.5 OyHKIMM y =x2, y = x3
4.6 Oynknmu y = [x, y = |x|
4.7 I'paduyeckoe penieHre ypaBHEHUN U CHCTEM YpaBHEHUI




9 KJIACC

Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
1 Yucia ¥ BEIUKUCICHUS
1.1 PanronasibHbIe YncIa, UppalMoOHANBHBIE YNCIIa, KOHEYHBIE U OECKOHEUHBIE AECATHYHBIE APOOH
1.2 MHOXeCTBO JEUCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIC YHCIa KaK OSCKOHEUHBIE JECATHUHBIE TpoOu.

BzaumHO 01HO3HAYHOE COOTBETCTBHE MCXKXAY MHOXECTBOM JICICTBUTEIBbHBIX YHCET U KOOpI[HHaTHOﬁ
HpHMOﬁ. CpaBHeHI/Ie JIEMCTBUTEIBHBIX YHCEI

1.3 Apudmernueckre IeHCTBUS ¢ ACHCTBUTENBHBIMHA YHCIAMU

1.4 W3mepenus, npuOmmKeHHs, OLEHKH. Pa3Mepbl OOBEKTOB OKpYXKAIOLIEr0 MHpa, JUIMTEIBHOCTDH
IPOIIECCOB B OKpykaromeM Mmupe. IIpuOnmxEéHHOE 3HAUEHHE BEIMYHHBI, TOYHOCTH MPUOIMKCHHUS.
Oxpyrnenne yncen. [Ipukuka 1 OIleHKa pe3yIbTaTOB BBIYHCICHUH

2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OHON IEPEMEHHOMN
2.2 Jluneitnoe ypaBHeHue. Perienrie ypaBHEHH, CBOASIINXCS K TMHEHHBIM
2.3 KBanpartnoe ypaBuenue. Pemenue ypaBHeHUi, CBOASIINXCS K KBaIPATHBIM
24 buxBagpatHoe ypaBHeHue. Ilpumepbl pellleHUs ypaBHEHMH TpeTbell M 4YETBEPTOH cCTeneHel
pa3ioXeHneM Ha MHOKUTEITN
2.5 Pemenne npoOHO-parMOHAIFHBIX YPaBHEHHI
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHEHHUE C IBYMs IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucreM qByX JTMHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU
2.9 Pemenue cucreM nByX ypaBHEHHI, OHO M3 KOTOPBIX JINHEWHOE, & JPYTrOe — BTOPOU CTEeHU
2.10 I'padmyeckas nHTEpHpETAIHMS CUCTEMbI YPAaBHEHHH C JIBYMS IIEPEMEHHBIMU
2.11 Penienre TEKCTOBBIX 3a/1a4 aNTreOpanvdeckuM Criocooom
2.12 YucnoBble HEpaBEHCTBA U X CBOMCTBA
2.13 Pemenue nuHEHHBIX HEPABEHCTB C OAHON NIEPEMEHHON
2.14 Pemenue crcreM TMHEHHBIX HEPABEHCTB C OJTHOM MEPEeMEHHON
2.15 KBanpartHbie HepaBeHCTBa
2.16 ['padmyeckas nHTEpHpETAIHS HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH
3 DOyHKIUN
3.1 KBanpatnunast ¢pynknus, e€ rpaduk u cBoiictBa. [lapabona, KOOpIUHATH BEPIIUHBI ITapaboIbl, OCh
CUMMETPHH TTapadoITbl
3.2 I'padukn dynkumid y=kx, y=kx+b M X CBOIHCTBa
3.3 I'paduxu pynkmmii y=k/x, y = x’ 1 ux cBoiicTBa
34 I'padukn GyHKIMK , W UX CBOWCTBA
4 UrcoBBIe MOCTENOBATENEHOCTH
4.1 OmnpezeneHre U cocoObl 3aJJaHUsl YMCIOBBIX TOCIICAOBATEIILHOCTEH. 3aaHre MoCie0BaTeIbHOCTH

peKyppeHTHON (HOopMyITol 1 GOpPMYJIOH 1-Tro YieHa

4.2 Apudpmernueckass mporpeccus. DopMynbl n-ro  WieHa apu()METHYECKOH MPOTPEeCcCHd, CYMMEI
TIEPBBIX 71 YJIECHOB

4.3 l'eomerpuueckass mnporpeccus. DOpMyIbl #-TO  WieHa TeOMETPUYECKOM MNPOrpeccuu, CyMMBbI
TIEPBBIX 71 YIECHOB

4.4 Uzo6paxkeHne WwieHOB apu(METHIESCKON U TEOMETPHUYECKOH IMPOTPEeCcCHii TOUKaMH Ha KOOPAWHATHOM

TUIOCKOCTH. JIMHEHHBIN U SKCIIOHECHIMAJIBHBIA POCT




4.5 CroxHBIE IPOLIEHTHI

MHNPOBEPSAEMBIE HA OI' 11O MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMSI OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O OBIIET'O
OBPA30OBAHUA

Kon
MPOBepPsieMOro
TpeOOBaHMUS

IIpoBepsieMble TPeGOBAHHUA K MPeIMETHBIM Pe3yibTaTaM OCBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111er0 06pa3oBanus Ha ocHoBe ®T'OC

1

YMeHue onepupoBaTh NOHATUSAMU: MHOKECTBO, IIOAMHOXKECTBO, OIEpallud HaJ MHOKECTBAMH;
yYMEHHE OMNEepHpPOBaTh MOHATHAMH: Tpad, CBS3HBIA rpad, IEpPeBO, LUKI, HPUMEHATh UX INPH
pELICHNH 3a]a4; YMEHHUE UCIOb30BaTh Ipauueckoe MPeiCTaBICHNE MHOXECTB AJISI ONHCAHUS
peabHbIX MPOLECCOB U SIBJICHUMN, IPU PEIICHNUH 3a/1a4 U3 APYTHX YIeOHbIX IPEIMETOB

Vmenue ONCprupoOBaTh MOHATUAMU: OIIPEACIICHUEC, aKCUOMa, TEOpEMaA, JOKAa3aTCIbCTBO, YMCHUC
pacrio3HaBaTb MCTUHHBIC W JIOKHBIC BBICKA3bIBaHHA, MPUBOAUTH MPUMEPLI U KOHTPIPUMEPHI,

CTPOUTH BbHICKA3bIBaAHUA U OTPUIIAHUA BBICKA3bIBaHUI

YMeHHe OonepupoBaTh MOHATHAMHU: HATYpaJIbHOE 4YHCIO, MPOCTOE M COCTAaBHOE YHCIIO,
JETUMOCTh HATYpalbHBIX YHWCEN, NPU3HAKKA JICTUMOCTH, IEJI0e YHUCIO, MONIYJIb YHCIa,
OOBIKHOBEHHAs JIpoOb W JIecsATHYHas JAPoOb, CTAHAAPTHBIN BHJI YMCIA, PAIMOHAIBHOE YHCIIO,
HppaIoHANIBHOE YHCIIO0, apU(METHUECKII KBAIPATHBIN KOPEHb; YMEHHUE BBITIONHSTE ACHCTBUS
C YHUCJIaMH, CpPaBHHBATh W YIOPSAJAOYMBATH YHCIA, MPEJCTABIATh YUCIA HAa KOOPIUHATHOM
MIPSIMOI, OKPYTIIATH YMCIIa; YMEHHE JIeNIaTh MPUKUAKY W OIICHKY Pe3yJIbTaTa BEIYMCICHHMA

YMeHne OonepupoBaTh IOHATHSAMU: CTEIEHb C IEJIbIM II0Ka3aTeleM, apu(MEeTHIeCKUi
KBaJ[paTHBIH KOPEHb, MHOT'OWICH, ajredpandeckasl Apo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM
HATYpaJIbHON CTENEHW OOJbIle eIWHWIBI, YMEHHE BBINONHATH pPacuérel 1o Qopmymam,
MpeoOpa3oBaHUsl MLENbIX, APOOHO-PAIlOHATBHBIX BBIPAXKEHHH M BBIPAKEHHH C KOPHSIMH,
pa3iioKeHrne MHOTOWIEHa Ha MHOXKHTENH, B TOM YHCIE C HUCIOIB30BAHHEM (OPMYT PasHOCTH
KBaJIpaToOB U KBaJipaTa CyMMBI U pa3HOCTH

YMeHne omnepupoBaTh TMOHSTHSMHU: YHCIOBOE PABEHCTBO, YPAaBHEHHE C OIHOM MEpPEeMEHHOM,
YHCIOBOC HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHUE PeIaTh JIMHEHHBIC 1 KBaIpaTHBIE
ypaBHEHUS, IPOOHO-palOHANBHBIE YPAaBHEHHUS C OTHOIH IIEPEMEHHON, CHCTEMBI IBYX JIMHEHHBIX
YpaBHCHUH, JWHEWHBIE HEPaBEHCTBA M UX CHUCTEMBI, KBaJpaTHBIE U APOOHO-pallOHATIHHEIC
HEpaBEHCTBA C OAHOW IEPEMEHHOH, B TOM YHCIIE TIPU PEIICHUN 33124 U3 OPYTUX IPEIMETOB U
MpaKTUYECKUX 3ajad; yMEHHE HCIIONb30BaTh KOOPOMHATHYIO MpPSIMYI0O H KOOPOHHATHYIO
IUIOCKOCTB ISl N300paKeHHUs peICHNH YpaBHEHH, HEPaBEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATUAMY: (QYHKIUSA, TpapuK GYHKIHH, HYJUd (QYHKIHU, TTPOMEXYTKH
3HAKOIOCTOSIHCTBA, MPOMEXYTKH BO3pACTaHUs, yObIBaHUs, HaunOoJbliee M HaMMEHbIIee
3HAYeHUS (YHKIUHM, YMEHHE ONCPUPOBATH MOHATHIMH: MpsSMasi MPOMOPIHUOHAIBHOCTD, JIH-
HelHas (QyHKIMS, KBaapaTWdHas (QyHKIOWS, oOpaTHas MPONOPIMOHATLHOCTh, Mapadora,
rumnepoosna; yMeHHe CTPOUTh I'padWkd (YHKIHMH, HCIOIL30BaTh TpadUKU JUIS ONpeaesieHUs
CBOWCTB MPOLIECCOB U 3aBUCUMOCTEH, [UIsl PEIICHUS 3324 U3 APYTUX yIeOHBIX IPEIMETOB U pe-
AJIbHOM KU3HH; YMEHHE BbIpaXXaTh (OpMyIaMu 3aBUCHMOCTH MEXK/IY BETHUHMHAMHU

YMeHHe onepupoBaTh MOHATHUSMU: MOCIEIOBATEIBHOCTh, apu(pMETHUECKass U TreoMeTpHIecKast
MPOrPECCUU; YMEHHE HCIOIb30BaTh CBOMCTBA IMOCICAOBATEILHOCTEH, (BOPMYNIBI CyMMBI H
00IIIero YjeHa MpH pelieHUH 3aj1a4, B TOM YHCJe 33a4 U3 APYruX y4eOHBIX MPEAMETOB U pe-
aJIbHOM KU3HHU




YMeHue penath 3a1a4d pa3sHbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI, JOIU U YacTH, JIBIKCHHUE,
paboTy, IIeHy TOBapOB U CTOUMOCTb IOKYIIOK U YCIIYT, HAJIOTH, 3aJaul U3 00JacTu yImpaBIeHUs
JIUYHBIME ¥ CEMEHHBIMU (DMHAHCAMU); YMEHUE COCTABIATH BBIPAXKCHUS, YPABHEHUsI, HEPABECH-
CTBa U CHUCTEMBbl IO YCIOBHMIO 3aJaud, UCCIEIOBaTh IOJNyYEHHOE pEIIEHHE U OLCHUBATh
IPaB/IONOAO0HOCTh MTOTYYSHHBIX Pe3yJIbTaToB

YMeHue omnepupoBaTh MOHATHSAMHU: (UTypa, TOUKA, OTPE30K, MpsiMas, JIyd, JIOMaHas, YTod,
MHOTOYTOJIbHUK, TpPEYTOJIBHUK, PAaBHOOEGAPEHHBII U  PaBHOCTOPOHHHUH  TPEyrONbHUKHU,
OpSAMOYTOJbHBIN  TPEYroJbHHUK, MEAuaHa, OWUCCEKTpUca W BBICOTA  TPEYTOJIbHUKA,
YeThIPEXYTOJIBHUK, TapajuIeiorpaMM, poMO, IPsIMOYTOJIbHUK, KBaJpaT, Tpalelus; OKPY>KHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO € IIPOCTPAaHCTBEHHBIMM (PUTypaMH; yMEHHE pellaTh 3a1add, B
TOM YHCJIE W3 IMOBCEIHEBHOM JKM3HM, Ha HaXOXKICHHE TCOMETPUUYECKUX BENIUYMH C
IPUMEHEHHEM M3YYEHHBIX CBOMCTB (Uryp U (paKkTOB

10

YMeHue OnepupoBaTh IMOHATHSIMU:  PAaBEHCTBO  (UTYp, pPaBEHCTBO TPECYTrOJbHHUKOB;
HNapaJUIeIbHOCTh U TEPIEHANKYISIPHOCT MPSIMBIX, YTOJ MEXTY NPSIMBIMM, NEPHCHIUKYIAP,
HaKJIOHHAs, MPOEKINsL, nojxodue Guryp, moJoOHbIe TPEYroJIbHUKH, CUMMETPHUSI OTHOCUTEIBEHO
TOYKH U OPSIMOM; yMEHHE paclo3HaBaTh paBEHCTBO, CHMMETPHI0 M Tomobue Quryp,
HNapaJuIeIbHOCTh U IEPIEHANKYIISIPHOCTD IPSIMBIX B OKPYXKAIOIIEM MHpE

11

YMeHune onepupoBaTh HOHATHSAMHY: JUINHA, PACCTOSHUE, YTOJl (BEJIMUMHA YIiIa, CHHYC U KOCHHYC
yria TpeyroibHWKa), IJIONIaJlb; YMEHHE OICHWBATh pa3Mephl MPEIMETOB M OOBEKTOB B
OKpY)KaIOIIeM MHpE; YMEHHE MPUMEHATH (POpMyYIbI MeprMeTpa U IUIOLIAaI MHOTOYTOJIbHHUKOB,
JUIMHBI OKPY>KHOCTH M IUIONIAJU Kpyra, oObeMa MpsSIMOYTOJbHOTO TapajuleNieuIieaa; yMEeHne
MPUMEHATh TMPHU3HAKKH PABEHCTBA TPEYTOJBLHUKOB, TEOPEMY O CyMME YIJIOB TpPEyrojbHUKA,
Teopemy [ludaropa, TpUrOHOMETPHUYESCKAE COOTHOIICHUS JJIsi BHIYUCICHUS JIJIMH, PACCTOSHUH,
Iomaaei

12

YMeHune n300pakaTh MI0CKAE GUTYPBI K UX KOMOMHAIIWH, TPOCTPAHCTBEHHBIE (DUTYPHI OT PYKH,
C TMOMOIIBI0 YepTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY HIIU
CHMBOJILHOMY OITUCaHHIO

13

YMeHne onepupoBaTh MOHITHSMH: IPSMOYTOJIBHAS CHCTEMa KOOPIWHAT; KOOPAWHATHI TOUYKH,
BEKTOp, CyMMa BEKTOPOB, IIPOM3BEICHHE BEKTOpPa Ha YHCIO, CKAISIPHOE IIPOM3BEACHIHE
BEKTOPOB; YMEHHE HCIIOJIh30BAaTh BEKTOPHl W KOOPHMHATHI ISl IpPENCTaBICHUS MAHHBIX H
peIIeHNs 33144, B TOM YHCIIE U3 JPYTUX YIeOHBIX IPEIMETOB U peabHOM KHU3HU

14

YMeHHe onepupoBaTh MOHATHAMH: CTOJIOMKOBBIC M KPYTOBBIE [HArpaMMbl, TaOJIHIBI, CpenHee
apudmerndeckoe, MeraHa, HanOObIIIee 1 HANMEHbBIIIeE 3HAYCHHMSI, pa3Max YUCIIOBOrO Habopa;
yYMEHHE M3BJIEKaTh, HHTEPIPETUPOBATh U MPE0oOPa30BbIBATh HH(POPMALIUIO, IIPEICTABICHHYIO B
TabIUIax ¥ Ha AMarpaMMax, OTPaKarolyl0 CBOMCTBA M XapaKTEPHCTHKU PealbHBIX MPOIECCOB
U SIBIICHHIA; YMEHHE PACIO3HABATH H3MEHYMBBIC BEIMYMHBI B OKPYKAIOIIEM MHPE

15

YMeHHe  OmepupoBaTh TOHATHSAMH: CIOYYaWHBIA  ONBIT  (CIOy4alHBIA  DKCIEPHUMEHT),
3JIEMEHTapHOE COOBITHE (DIIEMEHTAPHBIA WMCXOJ) CIYYalHOTO OIbITa, CIy4allHOEe COOBITHE,
BEPOSITHOCTH COOBITHS; YMEHHE HAXOOUTHb BEPOSTHOCTH CIyYadHBIX COOBITHII B OIBITAX
C PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHSIMH;, YMEHHE peIlaTh 3aJaddl METOIOM
OpraHM30BAaHHOTO Tepedopa M C UCIOIB30BAHHEM IIpaBHa YMHOKEHHS;, YMEHUE OLCHHBATH
BEPOSITHOCTH PEANBHBIX COOBITHH W SBICHUH, NMOHUMATh POJNH IPAKTHYCCKUA TOCTOBEPHBIX
1 MaJIOBEPOSTHBIX COOBITHH B OKpPYXKAalOIIEeM MHUpPE W B JKU3HU; 3HAKOMCTBO C IOHSITHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCEI U €ro pOibi0 B MAacCOBBIX
SIBIICHHSIX

16

YmMmeHue BI)I6I/IpaTB MOXOASIIITU A H3y‘IeHHBII>'I MCTOA IJId pCUHICHUA 3a4a4r, IPUBOAUTH ITPUMCPBI
MATEMAaTHYCCKHUX SaKOHOMepHOCTef/i B IMPpUPOAC U KU3HHU, PACIIO3HABATH IMPOABJICHUC 3aKOHOB
MaTEeMaTUKH B HCKYCCTBE, OIIMCBIBATH OTACIBbHBIC BbBIAAOMIUCCA PE3YyJIbTAaThl, IMOIYYCHHBLIC
B XO[I€ pa3BHUTHA MATCMATHUKHW KaK HAYKH, MIPUBOAWUTH NPHUMEPbI MATEMATUYCCKUX OTKpBITPIfI u




HX aBTOPOB B OTE€UECTBEHHOMN U BCCMHpHOfI HUCTOpUHU

IEPEYEHbDb 3JIEMEHTOB COAEPXKAHUS, IPOBEPSAEMBbIX HA OI'S IO MATEMATHUKE

Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
1 Yucia ¥ BEIYUCICHUS
1.1 HarypanbeHbie u nensle uncina. [Ipu3Haky 1eNMMOCTH IENBIX YHCENT
1.2 OOBIKHOBEHHBIE U AECATHYHBIE APOOH, MPOLICHTHI, 0ECKOHEUHBIE TEPUOTNIECKHIE APOoOU
1.3 PanmonanbHble yncia. ApudMeTndeckue onepalny ¢ palioHaAIbHBIMUA YUCIaMU
1.4 JeiicTBuTenbHbIe yncaa. ApudMeTrndeckue onepanuu ¢ JeiCTBUTEIbHBIMHA YUCIaMU
1.5 [Tpubnm>x€HHPBIE BRIYMCIICHN S, TIPABUJIA OKPYTIICHUS, TPHUKUJIKA M OIICHKA Pe3yNIbTaTa BRIYMCICHUN
2 AnreGpandecKue BRIPAKEHUs
2.1 BykBeHHBIE BBIpaXKeHUs (BBIPAYKCHHUS C TEPEMEHHBIMH)
2.2 Crenensb ¢ 11eNbIM TIoKa3atesieM. CTeneHb ¢ pallioHaIbHBIM NToka3aTereM. CBOHCTBA CTENCHH
2.3 MHorouiaeHbl
24 Anrebpandeckast JpoOb
2.5 Apudmernyecknii KOpEHB HaTypalbHOU CTEIICHHU. HetictBus

¢ apu(MeTHYECKUMH KOPHSIMH HATYpPaJIbHOM CTEIIEHU

3 YpaBHEHHUS U HEPABEHCTBA
3.1 Ienpie 11 qpobHO-panMoHaNbHbIE ypaBHEHUSI. CHCTEMBI M COBOKYITHOCTH YPaBHEHHUH
3.2 [enbie u qpoOHO-panoOHANILHBIE HepaBeHCTBAa. CUCTEMbI 1 COBOKYITHOCTH HEPaBEHCTB
3.3 Pemienue TekcTOBBIX 3a1a4
4 YucnoBble MOCIEN0BATEILHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHUS ITOCIEI0BATEIHHOCTEH
4.2 Apudmerndeckas u reoMmerpruyeckas nporpeccun. GopMyna CI0KHBIX TPOIIEHTOB
5 DyHKIUN
5.1. Oynknus, crnocoObl 3amanus QyHkimu. [paduk Gyakinuu. OOIacTh omnpeneneHus W MHOXKECTBO

3HaueHuid ¢pyHKyH. Hymu @ynaknuu. [IpoMexxyTku 3HaAKOMOCTOSHCTBA. [IpOMEeKyTKHM MOHOTOHHOCTH

¢yHkIur. MakcuMyMBl 1 MUHIMYMBI (yHknnu. Hanbonpinee n HanMeHbIIee 3HadeHne QyHKIUN Ha

IIPOMEKYTKE
6 Koopaunate! Ha psiMO U TIOCKOCTH

6.1 Koopnunartnas npsimast

6.2 JlexapToBBI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus

7.1 ['eomerprdeckue GUrypsl U MX CBOHWCTBA

7.2 TpeyronpHUK

7.3 MHOrOyronsHUKN

7.4 OKpYKHOCTb ¥ KPYT

7.5 H3MepeHne reoOMeTpruIeCcKuX BETUINH

7.6 BekTops! Ha MII0CKOCTH
8 BeposTHOCTh M cTaTHCTUKA

8.1 OnucarenbHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KombunnaTopuka




8.4

MpHoxecTBa

8.5

I'padst




YYEBHO-METOINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Martematuka. AnreOpa: 7-i kinacc: 0a30BbIi ypoBeHB: yueOHUK, 7 Kinacc/ MakapbiueB
O.H., Munmrox H.I'., HemkoB K.W. u npyrue; nox pea. TensikoBckoro C.A., AKIIMOHEpHOE
obmectBo «M3natenscTBO «lIpocBenienne

» Marematuka. Anrebpa: 8-i kiacc: 6a30BbIi ypOBeHb: yueOHUK, 8 Kiacc/ Makapbrues
IO.H., Munmrok H.I'., Hemkos K.W. u npyrue; nox pexn. Tensakockoro C.A., AKIIMOHEpPHOE
obuiectBo «M3narenscTBo «lIpocBemenue»

* Marematuka. AnreOpa: 9-i kiacc: 0a30BbIil ypoBeHb: yueOHUK, 9 kinacc/ MakapbiueB
O.H., Munmrok H.I'., HemkoB K.U. u npyrue; nox pea. TensikoBckoro C.A., AKIIMOHEpHOE
oburectBo «M3narensctBo «lIpocBermenne»

* Martematuka. BepostHOCTb 1 cTaTucTHKA: 7-9-€ Ki1acchl: 6a30BbIH YPOBEHb: YUEOHUK: B 2
gacTsx, 7-9 kmaccel/ Beicotkmit U.P., Amenko U.B.; mox pexn. Amenko U1.B., Akinoneproe

obmectBo «M3natenbctBo «IIpocBemnieHuey

METOJJUYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

Maremaruka. Anredpa : 7—9-e kacchl : 0a30BBI YPOBEHD : METOUYECKOE TTocoOue kM34
npeaMeTHOM MnHnn yaeOHuKoB 1o anredpe FO. H. MaxkapsrueBa, H. I'. Munmiok, K. 1.

HemkoBa u np./ — 2-e u3n., ctep. — Mocksa : [Ipocsemenne, 2023. — 54 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fg.resh.edu.ru — Poccuiickas sneKkTpoHHas 1IKoJa
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