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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpPCOB OCHOBHOIO OOIIETro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO ITUKIOB, €€ OCBOEHHE HEOOXOAUMO s
MPOAOJKEHUsI 00pa30BaHus U B IOBCEIHEBHOM KXU3HU. Pa3BuTHe y 00y4arommxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamuecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOM SBJIEHUN U MPOLIECCOB
B TpUpOAEC W OOINECTBE, POJIM MAaTEMaTHUYECKOTO MOJACIUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JIJISl alafTallii B COBPEMEHHOM HH(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJIFI,
dopmynupoBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00ecTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PacCyKJCHUs, 0000IIeHIEe W KOHKPETU3allnio, a0CTparupoBaHue U
aHamoruto.  OOyueHue  anreOpe  mpeAmnoiaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JICATENIbHOCTH  OOYyYaloMUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3a7a4 SBISIETCS pealn3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpamMmbl yueOHOro Kypca «Anredpa» Uii OCHOBHOTO
obmero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT CO/AEP)KAaTEeIbHO-METOINYECKHE
auHUU: «Yucna U BRIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHHS U
HepaBeHCTBa», «DyHkium». Kaxngas W3 3THX coJepKaTelbHO-METOAMYECKHX
JMHUN pa3BUBACTCS HA MPOTSDKEHUH TPEX JIET U3YyUSHHS Kypca, B3aMOACHUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHHs y4deOHOro Kypca OOyYaromumcs
HPUXOJNUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpamMmy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, IPEJCTaBICHHBIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHUYECKOro 0Opa30BaHUs U CIIOCOOCTBYIOLIUE OBJIAJACHHUIO O0YyYaIOIIUMHUCS
OCHOB  YHHMBEPCAJbHOTO  MaTemarhuyeckoro ssbika. CopaepxkarenbHOH |
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BAThCSA AITOPUTMaMHU, a
TaKXke MPUOOPETECHUIO MPAKTUUECKHX HABBIKOB, HEOOXOAUMBIX JJISl TIOBCEAHEBHON
KU3HU. PazBuTHe MOHATUS O YHMCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro /Jisi pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNed, OMHCAHHUs MPOLECCOB U
ABJIICHUNA peanpbHOr0 Mupa. B 3agaum oOydeHust anreGpe BXOIAT TaKKe
JanbHellllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIbHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEH K MaTeMaTHUYEeCKOMY TBOPUYECTBY.

Coneprxanve QyHKIIMOHAIBHO-TpaUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIMCaHUSl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJIE
u obmectBe. M3yueHue marepuaina crnocoOCTBYET Pa3BUTHIO y OOyYaromImxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEe/ICTaBIICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUHU [IUBUIIN3AIMHI U KYJIbTYPBI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaetrcss y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3eibl COACpPKAHUS:
«Yucrna u BBIUKCICHUS», «ANreOpandyeckue BBIpAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yduebHOro Kypca «Anredpay» orpoautcs 306 yacoB: B 7 Kiacce
— 102 yaca (3 yaca B Henento), B 8 kitacce — 102 yvaca (3 yaca B HeZeINiO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXO] OT OAHOW (POPMBI 3amHUCH
npobeit k apyroi. I[loHsiTHe panMOHANBHOIO 4YHCIA, 3aluCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

Crenenb C HaTypajbHBIM TIOKa3aTeJIeM: OIpeJesieHne, Mpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEIEIICHHUs, 3aNTUCh OOJbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJa4l Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TIPU3HAKOB  JEIMUMOCTH, PAa3JIOKEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMOCTH, B TOM 4YucJle TipsMas W oOparHas
MPONOPIIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dopmynbl. Beraucienus no popmynam. [IpeodbpazoBanne OYKBEHHBIX BbIpRXKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPAaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOwIeHbl. CteneHb MHOroueHa. ClioKeHue, BhIYUTAHUE,
YMHOXEHUE MHOIOYWICHOB. DOpMyJbl COKpAlIEHHOTO YMHOXXEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWsA, IMpaBuja NpPeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHUCIO KOPHEH JMHEWHOTO
YpaBHEHHUSI, pEIIeHHE JIMHEWHBbIX ypaBHeHHU. CocTaBieHHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 3a/1a4 ¢ MOMOIIbIO YPAaBHEHHUM.

JIuneliHoe ypaBHEHHUE C JIByMs MEpeMEHHbIMU U ero rpaduk. Cuctema ABYX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOUIbIO
CHUCTEM YPABHEHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMeEKyTKH. PaccTosHne MexTy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. JIuneitnas ¢pynkuus, e€ rpapuk. ['papuk Gynkumu
y = |x|. I'paduueckoe peuieHue JIHHEHHBIX YPABHEHHH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucia v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucna. IloHstue 00 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunbie TPUOIMKEHUST UppalluoOHaIbHBIX yucen. CBoHCTBa apumMeTHndecKux
KBa/IPATHBIX KOPHEW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllUCh YNCTA.

AnrebGpanueckue BolpakeHUusI AJiredpanyecKue BbIpaKeHust

KBanparnelii  TpEXuiieH, pas3jgoXKEHHE  KBAJApaTHOrO TpPEXWIEHAa  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayreOpandeckoi apoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHbie BEIpaXKEHUS U KX TTPe0Opa3oBaHUE.

YpaBHEHUS 1 HEPAaBEHCTBAY PABHEHHUS M HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas uHTEpHpeTalvs YpaBHEHUN C ABYMsI IEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YpAaBHEHUU C JABYMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUN C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOU.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

OyHKINM PYHKIUA

[Tonsitne ¢ynkmuu. OOIacTh oOmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus QyHKITHA.

I'papuk dynkuuun. UYrenune cBoicTB ¢GyHKIMU 1o €€ rpaduky. Ilpumepst
rpauKoB (QYHKIIUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



DyHKIWK, ONKCHIBAIONINE MPSIMYyI0 ¥ OOpaTHYI MPOMOPIHOHATBHBIC
3aBHCHMOCTH, UX rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanmonanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OECKOHECUHbIC
JecATUYHbIe 1poOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIE JeCSITUYHBIC JapoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICMCTBUTEIBHBIX YUCENI U KOOPAMHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCE, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JIUTEIbHOCTh MPOLECCOB B
OKPY’KaroIIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucel. [Ipukuka v oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASIIIMXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHrne ypaBHEHUH, CBOIAIIMXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHuss ypaBHEHUN TPEThEH U YETBEPTOM
CTEIEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-palilMOHANBHBIX YpaBHEHUW. PeleHune TEKCTOBBIX 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHUM C ABYMs IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynaknusa, e€ rpaduk m cBoiicTBa. [lapabGoma, KOOpaWHATHI
BEpUIMHBI TapadoJibl, 0OCb CAMMETPHUU MapadOJIbI.

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



Hucnosble  mocienoBareabHOCTUYMCI0BbIE  NOCTIEJ0BATEJIBHOCTH U
nporpeccuu

[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIJIEIOBATEIBHOCTH
peKkyppeHTHOI dhopmyIioi u GopMyIoii n-ro uaeHa.

Apudmernyeckas U reomerpuueckas nporpeccuud. dopmynsl n-ro uiaeHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIEHOB.

N300pakeHne WiIeHOB apu(PMETUUYECKOM U TE€OMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci1oKHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«AnreOpa» XapakTepu3yloTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHMCKUX
MAaTE€MAaTUKOB M POCCUICKONM MAaTeMAaTHYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTUXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOilecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPHUMEHEHHEM JOCTH)KEHUH HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIPaBJIEHHOCTH, OCO3HAHMEM BAXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEIIHOW MpodecCHoHaTbHOU
JESTENHbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MIOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  3CTETMYECKOMY BOCIPHUSTHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJad, PELICHWH, pacCyXJIECHUW, YMEHHUIO BHUJIETh
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOJBI U
o0miecTBa, MOHUMAHHEM MaTeMAaTHUYECKONM HayKd Kak cdepbl UeI0BEUYECKOM
JESATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHUS LMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEI0BATEIbCKOM
NeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (3I0pPOBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM /I pEelIeHHs 3aad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSAIOMIMMCH YCJOBUSAM COUMAJIBbHOW U NMPUPOAHOMH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTH W OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUH MEXKIy MOHATUSIMH, (HOPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSATHH, YCTAHABIWBATH  CYIIECTBCHHBIA  MPHU3HAK
KIaccu(uKauu, OCHOBAaHUS s OOOONICHWS W CPaBHEHHS, KPUTEPUU
MPOBOJIUMOTO aHAJIH3A,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHS:
YTBEPINUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISTh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHJYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUECHNUN 110 aHAJIOTUU;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTUYeCKUX (AKTOB, BBICTpAUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE JEHCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KAaK HCCIICIOBATEILCKUNA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTH BOMPOCHL, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJILHO YCTAaHABIWBAaTh HCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
DKCIIEPUMEHT,  HEOONbIIOE  WCCIEAOBaHWE IO  YCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITETTLHO (DOPMYITHPOBATH 00OOIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUSA, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000O0IIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undgopmanmeii:

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

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATHU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHOOPMANMH W WLTFOCTPUPOBATH
perraemMbie 3aJladyd  CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WHGOPMAIIUU TIO KPHUTEPHUSIM, MPEIIOKCHHBIM
y4uTeIeM WK CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHHMATh #  (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHUS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBAThH MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXICHHS 33a]1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI,
IpOOJIEMBI, peIacMon 3a7a4M, BHICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIMOCTaBIATh CBOM CYXIEHUS C CYXKICHUSIMH JPYTUX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXUBATh Pa3JIMYUEe W CXOJICTBO IO3WIIHIMA, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEIICHUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUS,  TPOEKTa,  CAMOCTOSTEIBHO  BBHIOMpATh  (opmat
BBICTYILJICHUS C YY4ETOM 33714 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEIICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMAThH 1I€JIb COBMECTHOH JCATEIBHOCTH, IJIAHUPOBATH OPraHU3AIHIO
COBMECTHOW pabOTBI, pacmpeneiisaTh BHABI padOT, JOrOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT pabOThl, 0000IIaTh MHCHHS HECKOJIBKHX
JIIOIeH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl U JIpyTU€), BBIMOJIHATH CBOIO YacThb
paboThl U KOOPJIUHUPOBATH CBOM JICUCTBUS C APYTMMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTABJISITH IIJIaH, AJITOPUTM pElIeHUs 3aaauu (WIu €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHUXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIIOCOOAMH  CAaMONPOBEPKH, CAMOKOHTpPOJS Ipolecca |
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B JI€SATECIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAHIEHHBIX OMUOOK, BRISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW LEIH
1 YCJIIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTH)KEHUS WA HEIOCTHKCHUS 1IEJIH,
HaXOJUTh OIMIHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOImMICS TMOJTYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE MPUEMBI, apuMETHUYECKUE
JENUCTBUS C PAIMOHATIBHBIMHU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YKCIOBBIX BBIPAXKECHHUH, MPUMEHSTh pPa3sHOOOpa3HbIC
criocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUM, COAEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OfHOM (OpPMBI 3amucu 4yucesl K Apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSAIOUYMBATH PAIIMOHAIBHBIC YHCTIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCIECHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHAT,  NpU3HAKK  JACIMMOCTH,  PA3J0KEHUE HAa  MHOXKUTEIU
HATypAJIbHBIX YUCEN.

Pemiath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pelICHUs 3a7a4 ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHH s

Hcnonb3oBaTh anreOpandyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaa.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKCHUHM NpPU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BeimonHaATh  mpeoOpa3oBaHHMS  IENOTO  BBIPAXKEHUS B~ MHOTOWICH
MIPUBEACHUEM TIOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHA HAa MHOTOYJIEH M MHOIOWJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIU C MOMOIIbIO
BBIHECEHHMSI 33 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU  CJIAraeMblIX,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOXKEHHUSI.

[IpuMmensaTh npeoOpa3zoBaHKsi MHOTOYJICHOB JJISI PEIICHUS] Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHUs BEIPAKCHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C ONHOM IIEPEMEHHOW, NPUMEHss IPaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO KOPHEM YPaBHEHMUSI.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHNUN JTMHEHHBIX YPAaBHEHHUH U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpadUK JMHEHHOTO YpaBHEHHUS C
JIByMsI TEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemate cuctemsbl ABYX JIMHEHHBIX YPABHEHUI C ABYMs NEPEMEHHBIMH, B TOM
quciie rpaguuecku.

CocTaBiiAiTh M pelIaTh JHWHEWHOE YpaBHEHHE WM CHCTEMY JIMHEUHBIX
YpPaBHEHHWW MO YCIOBUKO 3aJadyd, HWHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYEHHBIA pe3yJIbTarT.

DOyHKUUHA

N3006paxkaTth Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTrMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpoUTh rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMH 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cioco0 MpeacTaBiICHUS W aHaIW3a WHGOPMAIUH,
M3BJICKATh U UHTEPIIPETUPOBATH MHGOPMAIIHIO U3 TPa(PUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K konimy oOydenus B 8 kiacce o0OydyarOUIUMCS MOJYYUT CIEAYIONINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYHUCICHUSA

Hcnonp3oBaTh HavalbHBIE NPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
yucen JJis CPaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMensaTs noOHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, UCIONb3Ysl MPU HEOOXOAMMOCTH KAJBKYJSTOP, BBITOIHSATH
npeoOpa3oBaHus BbIPAXKEHUN, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCEN C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHelt uucna 10.

AJireOpanydecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTENEeHW C IIeJIBIM  [TOKa3aTelieM, BBIIOJIHATh
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIITNX CTETICHHU C IETBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpoOsIMU.

PacknanpiBaTe KBagpaTHBIN TPEXWIEH HA MHOKUTEIIH.

[TpumenHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JIUTS PEIICHUS Pa3IMIHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peabHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElWHBIE, KBaJpaTHBIC YpPAaBHCHUS W pallMOHAIBHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHHUH C ABYMS TICPEMCHHBIMU.

[TpoBOIUTE MpOCTEHIIIE UCCACAOBAHNS YPAaBHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMCHCHUEM rpaUuECKUX MPEICTaBICHUHN (yCTaHABIMBATh, UMEET
JU ypaBHCHUE WJIM CUCTEMa YPaBHCHUH pEIICHUS, €CIIM MMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIIOBECHOW (OPMYIMPOBKH 3a1add K €€ anreOpanvecKoi
MOJIETA C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3yibTart.

[IpuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUSA, OICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMbI, JaBaTh
rpauyuecKkyo WILTIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUA

[TonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAYEHHUsI), OMPENeNsITh 3HaueHHe (YHKIUM TO 3HAYCHUIO
aprymMeHTa, OlpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX GYHKIIUN BUJIA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OnmChIBaTb CBOICTBA YHCIOBOIA
byHKIMN TI0 €€ TpaduKy.

K xonmy oOyuenus B 9 kiacce oOyJaromIuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHAILHBIE M HPPAITMOHALHBIE YHCTIA.

BeimonaTe  apudmeTHdyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHUCIIAMH,
couetass YCTHbIE W TUCHBMEHHBIC TPHUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPAMOHATHFHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[IOKa3aTelsiIMU W KOPHEW,
BBIUUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemars nuHelHbIE W KBaJApaTHbIE yPaBHECHUS, YPABHEHUS, CBOIALIMECS K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHUSI.

Pemate cucteMsl ABYX JIMHEMHBIX YPaBHEHHUW C ABYMs IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEHHBIM.

Pemiate TekcToBbIE 3ajauu  ajreOpaudecKuM CrIoco0OM C  MOMOIIBIO
COCTABJICHUSI YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTHE MPOCTEUILINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, UMEET
I YpaBHCHUE WJIM CHUCTEMA YPABHEHUW PEIIEHHUS, €CIIM HUMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, H300pa)kaTh
pElIEHUE HEPABEHCTB HA YHMCIIOBOM MPSIMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cucrembl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaThb pEIIEHUE CHUCTEMBbI
HEPABEHCTB HAa YMCIIOBOW MPSIMOM, 3aIIMCHIBATh PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUU PAa3JIMYHBIX 3a1a4.

DOyHKUUA

PacrioznaBaTh GyHKIMM HM3Y4eHHBIX BUIOB. [loka3plBaTh CXEeMaTHYECKH

pacIroIoKeHHe Ha KOOPIWHATHOW TUTOCKOCTH T'padukoB QYyHKIUN BUAA: y = kx, y
=kx+b y=kix,y=ax2 + bx +c¢,y=x3,y= VX, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'papUKWA KBaIPATHYHBIX (YHKIIUM,
OINMHMCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacrioznaBaTh kBagpaTnyHyro QyHKIHIO 10 (opmyse, MPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (QYHKIMNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOrPeccun

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU MpHU
pa3HbIX Crlocobax 3aaaHusl.

BBIONHATS  BBIYHCIICGHUS C  HWCIOJB30BaHWEM (OpPMYT N-ro dieHa
apupMeTHUECKON U TEOMETPUUECKON TPOTrPECCUii, CYMMBbI MEPBHIX N UJICHOB.

N300paxath uYieHbl MOCJIENIOBATENIBHOCTH TOYKAMU HAa KOOPJAUHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
qUCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
| Yucna u BeUUCICHUS. ParnoHanbpHbIe )5 | bubmmorekxa [IOK
qucia https://m.edsoo.ru/7f415690
2 AnrebpandecKkue BbIpaKeHHs 27 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
bu6moreka [IOK
2 1
3 ¥/PABHEHITA H HEPABEHCTEA 0 https://m.edsoo.ru/7€415b90
bu6mmoreka [IOK
4 K . D 24 1
OOP/MHATEL H rpagHic. DyHKi https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHME M 0000IIEHNE 6 1 bubmorexa LOK
https://m.edsoo.ru/7f415b690
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 4 .K 1
HCJIa ¥ BeIYKCIIEHNS. KBanpaTHeIe KOpHU 5 https://m.edsoo.ru/7f417af8
) Yucna u BeruncieHnst. CTeneHs ¢ 1eIbIM 7 bubmmorexa [{OK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEHHUSL. 15 1 bubnuoreka [IOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [JOK
YpaBHEHU I https://m.edsoo.ru/7f417af8
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
8 Oyukuuu. OCHOBHbBIE IOHATUS 5 bubnnorexa [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 9
YHKIWH. HUCIIOBHIC QYHKINMH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 060061IeHNE 6 2 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypchl
1 [ToHsiTHE pAalMOHATIBHOTO YHCIIA 1 01.09.2025
) Apudmernueckue AeMCTBUS C 1 03.09.2025
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue AeMCTBUS C 1 05.09.2025
paloHaIbHBIMU YU CIIAMU
4 Apugpmernueckue neicTBus ¢ | 08.09.2025
palnMoHAIBbHBIMU YUCIIAMU
5 Apugpmernueckue neicTBus ¢ | 10.09.2025
palnMoHAIBbHBIMU YUCIIAMU
6 Apugpmernueckue neicTBus ¢ | 12.09.2025
palnMoHaIbHBIMU YUCIIAMU
7 CpaBHeHue, yrnopsIouuBaHue | 15.09.2025
palnMoHaIbHBIX YHCET
g CpaBHeHue, yrnopsI0uuBaHue | 17.09.2025
palMoHaIbHBIX YHCET
9 CpaBHeHue, yrnopsI0uuBaHue | 19.09.2025
palOHaIbHBIX YUCEI
10 Crenens ¢ HaTypalnbHBIM | 22.09.2025 bubnuoreka [IOK
IoKa3aTreyeM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypalIbHBIM 1 24.09.2025 bubnuoreka [IOK




IIO0Ka3aTcJICM

https://m.edsoo.ru/7f421382

Crenens ¢ HaTypalbHBIM

bubmuoreka [JOK

12 26.09.2025
MOKa3aTelneM https://m.edsoo.ru/7f42154¢e
13 CreneHb ¢ HATYpaJTbHBIM 29092025 bubnuorexa [JOK
MOKa3aTelIeM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypalbHBIM 01.10.2025
oKazaTeyieM
s Pemrenne oCHOBHBIX 3aug1aq Ha Jpoou, 03.10.2025
MPOIICHTHI U3 PeaTbHOM MPAKTUKU
16 Pemrenne oCHOBHBIX 3etz1aq Ha apoow, 06.10.2025
MIPOIICHTHI U3 PEaTbHOM MPAKTHKU
17 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH, 08.10.2025
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
13 Perrenyie 0CHOBHEBIX 3avz[aq Ha Jpoow, 10.10.2025
MPOLEHTHI U3 PeATbHON MPaAKTUKU
19 [Ipu3Haku 1eTMMOCTH, Pa3JIOKEHUS 13.10.2025
Ha MHO>KUTEJIU HATYpAJIbHBIX YUCET
20 [Ipu3Haku 1eTMMOCTH, Pa3JIOKEHUS 15.10.2025
Ha MHO>KUTEJIU HATYpAJIbHBIX YUCET
o1 Peanbubie 3aBucumoctu. [lpsmas u 17.10.2005
oOpaTHast MpOMoOPIMOHATBHOCTH
” Peanbnsbie 3aBucumoctu. [Ipsmas u 20.10.2025
oOpaTHas MpOMoPIUOHATBHOCTH
23 Peanbnsbie 3aBucumoctu. [Ipsmas u 23102025
oOpaTHasi MPOMOPIIMOHATBHOCTH
24 Peanbubie 3aBucumoctu. llpsamas u 24.10.2025

o6paTHa51 IpOINOPLHUOHATIBHOCTH




KonTtposnpsHas paboTa o teme

25 05.11.2025
"Panmonanbublie yucia"
bu6mmoreka [{OK
YKBEHHDIC BLPBRCHHA https://m.edsoo.ru/7f41feec
27 Dopmys! 10.11.2025
28 DopMyIHT 12.11.2025
79 [Tepemennsnie. JlomycTMBbIe 3HAYEHUS 14.11.2025
TIePEMEHHBIX
[IpeoOpa3oBanrie OyKBEHHBIX
30 BBI: amzHHﬁ ack ZII;I/Ie CKOOOK 1 bubnmorexa [IOK
P > PAckp 17.11.2025 https://m.edsoo.ru/7f41fafa
MPUBEICHUE MTOJO0HBIX ClIaraeéMbIX
[IpeoOpa3oBanrie OyKBEHHBIX
31 BBI: amzHHﬁ acK ZII;I/IG CKOOOK U Bubnmorexa [IOK
P > Packp 19.11.2025 | hitps://m.edsoo.ru/7f41£d70
MpUBEACHNE MOIOOHBIX CIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
32 BBIPAKEHUH, PACKPBITHE CKOOOK U 21.11.2025
MIPUBEACHUE MOJOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
33 BBIpAKEHUH, pAaCKPBITHE CKOOOK U 24.11.2025
MIpUBEACHUE MOIOOHBIX CIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM 26.11.2025 bubnuorexa [IOK
IoxKasareneM https://m.edsoo.ru/7f421382
35 CBoJicTBa CTENIEHU C HATYPAJIbHBIM 28.11.2025 bubnuorexa [IOK
MOKa3aTeiaeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpPaJIbHBIM 01.12.2025 bubnunoreka [JOK

IIOKa3aTcCJICM

https://m.edsoo.ru/7f4218be




bubmuoreka [JOK

37 MHoOTOo4IeHBI 03.12.2025
https://m.edsoo.ru/7f42276e
38 Mrorourexe: 05122025 | Bubmorexa LOK
https://m.edsoo.ru/7f422930
39 CrnoxeHue, BBIUUTaHUE, YMHOKEHHE 08.12.2025 bubnuotexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE 10.12.2025 bubnuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE 12.12.2025 bubnuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
1 CroxxeHue, BBIYMTaHUE, YMHOKEHUE 15.12.2025 bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
b K
43 DopMyITEI COKPAIIEHHOTO YMHOKEHHS 17.12.2025 nommorexa O
https://m.edsoo.ru/7f42432a
44 DopMyITBI COKPAIIEHHOTO YMHOKEHHS 19.12.2025 bubmorexa OK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS 22.12.2025 bubmorexa OK
https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAIIEHHOTO YMHOXEHUS 24.12.2025 bubmorexa HOK
https://m.edsoo.ru/7f424£d2
47 ®OopMyJIbI COKPAIIEHHOTO YMHOKEHHUS 26.12.2025 bubmmorexa [TOK
https://m.edsoo.ru/7f4251d0
43 PaznoxxeHne MHOTOYJIECHOB Ha 29.12.2025 bubnuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f423312
49 PaznokeHre MHOTO4JICHOB Ha 12.01.2026 bubmuoreka [JOK
MHOKHUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoskeHre MHOTO4ICHOB Ha 14.01.2026 bubnuoreka [JOK

MHOXHTCIIN

https://m.edsoo.ru/7f4239de




PaznoxeHne MHOTO4WIEHOB Ha

51 16.01.2026
MHOXHUTEIHN
57 KoHnTpoasHas pabora 1o Teme 19.01.2026
" Anrebpanyeckue BbIpakeHus"
VYpaBHeHue, paBuia
53 peoOpa3oBaHws YpaBHEHUS, 21.01.2026
PaBHOCHUIIBHOCTb YPaBHEHH
JIuHeitHoe ypaBHEHUE C OJTHOU
54 MIEPEMEHHOM, pelIeHne TMHEHHbIX 3.01.2026
YpaBHEHUU
JIuHeitHoe ypaBHEHUE C OJTHOM
55 ne eMeHHoi;Ip eIICHNE JmHHeﬁHLIx Bubnmorexa [IOK
Y ot p 26.01.2026 https://m.edsoo.ru/7f420482
ypaBHEHUU
JIuneitHOe ypaBHEHUE C OJTHOM
56 HepeMeHH?H, pelieHne IMHEHHBIX 73.01.2026
YpaBHEHUU
57 Pemenne iaﬂaq C IOMOIIILIO 30.01.2026 bubmuorexa [JOK
YpaBHEHUM https://m.edsoo.ru/7f42064e
53 Pemenne iaﬂaq C IOMOIIIBIO 02.02.2026 bubmuoreka [JOK
YpaBHEHUM https://m.edsoo.ru/7f420806
59 Pemenue 3amau ¢ moMonbpro 04.02.2026 bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue Eaﬂaq C IOMOIILIO 06.02.2026 bu6mmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuHeliHOEe ypaBHEHHE C ABYMS 09.02.2026 bu6nuoreka [IOK
NIEpEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuHeliHOE ypaBHEHHE C ABYMS 11.02.2026 bubnuoreka [IOK

NEPpEMECHHBIMU U €TI0 Fpa(bI/IK

https://m.edsoo.ru/7f427e8a




Cucrema 1ByX JIMHEHHBIX YpaBHEHUM

bubmuoreka [JOK

63 13.02.2026
C IByMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JIMHEHHBIX YpPaBHEHUI 16.02.2026
C ABYMsI IEPEMEHHBIMU
65 Cucrema ByX JIMHEHHBIX YpPaBHCHHUI 18.02.2026
C ABYMsI IEPEMEHHBIMH
66 Cucrema IByX JIMHEHHBIX YpaBHEHUI 20.02.2026
C ABYMsI TIEPEMEHHBIMH
bubmmoreka [{OK
67 Penenue cucteM ypaBHEHHI 25.02.2026
HICHHE CHETEN YpapHeHiH https:/m.edsoo.ru/7f4284de
b K
68 Pelenne cucTeM ypaBHEHHIA 27.02.2026 nomHorexa LO
https://m.edsoo.ru/7f42865a
b K
69 Pelenne cucteM ypaBHEHHIA 02.03.2026 nommorexa O
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHU 04.03.2026
71 Pemenue cucrem ypaBHEeHUI 06.03.2026
7 KOHTp(jJ'IBHaSI pabora 1o Teme 11.03.2026 bubnuoreka [JOK
"JIuneitnpie ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 Koopnunara Touku Ha nNpsAMoid 13.03.2026 bubmorexa HOK
https://m.edsoo.ru/7f41de76
74 YKCIoBbIe IPOMEKYTKH 16.03.2026 | bubmorexa IOK
https://m.edsoo.ru/7f41dff2
75 HucnoBble TPOMEKYTKU 18.03.2026
76 Paccrosane mexay 1ByMs TOUKaMU 20.03.2026
KOOPAMHATHOU MPSAMON
77 Paccrosinne mexay 1ByMs TOUKaMHU 23.03.2026




KOOPAMHATHOU NPSMOM

73 [IpsimoyromnpHas cucreMa KOOpAUHAT 25 03.2026 bubmuoreka [IOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronpHas cucTeMa KOOpAUHAT 27.03.2026 bubnuorexa [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Ipumeps! rpaguKkoB, 3aJaHHBIX 06.04.2026 bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpaguKoB, 3aaHHBIX 08.04.2026 bubnuorexa [JOK
dhopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadmKoB, 3aJaHHBIX 10.04.2026
bopmynamu
23 Urenue rpaukoB peabHbIX 13.04.2026 bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue Fpa(l)I:IKOB peanbHBIX 15.04.2026
3aBUCUMOCTEN
25 TomsTae hynKmm 17.04.2026 bubmuorexa [JOK
https://m.edsoo.ru/7f41ef06
36 Ipadux byrKim 20.04.2026
87 CaoiicTBa (hyHKITUH 22.04.2026 bubmorexa HOK
https://m.edsoo.ru/7f41f078
88 CaoiicTBa (yHKLMI 24.04.2026 bubmmorexa [IOK
https://m.edsoo.ru/7f41f1fe
89 Jluneiinas QyHKuus 27.04.2026 Bubmiorexa OK
https://m.edsoo.ru/7f427282
90 Jluneitnas QyHKuus 29.042026 | bnomorexa [IOK
https://m.edsoo.ru/7f427412
91 [TocTpoenue rpaduxa TuHEHHON 04.05.2026 bubnunoreka [JOK




byHKITII

https://m.edsoo.ru/7f426d1e

[MocTpoenwue rpaduka TuHEHHON

92 1 06.05.2026
GbyHKITIT

93 I'padux pynkmm y =[x| 1 08.05.2026

94 I'padux pynkmmm y =[x| 1 13.05.2026
KonTponsHas pabora o teme

05 "Koopnunats! u rpapuku. OyHkuun" | bubnuorexa [JOK
/ Becepoccuiickas mpoBepoyHast 15.05.2026 https://m.edsoo.ru/7f41f50a
pabota

%6 Urorosas j(OHTpOJ'IBHaSI paboTa / 1 18.05.2026 bubnuoreka [IOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edsoo.ru/7f429¢c6¢
[ToBTOpEHNE OCHOBHBIX MOHATHH H

97 METOJIOB Kypca 7 Kjacca, 00001meHne 1 20.05.2026
3HaHUH
[ToBTOpEHME OCHOBHBIX MOHATUN U

98 METOJIOB Kypca 7 Kjacca, 00001eHne 1 bubamorexa LOK

FOB 1P > ODOPIL 22.052026 | hitps://m.edsoo.ru/7f429f32

3HAHUH
[ToBTOpEHME OCHOBHBIX MOHATUN U

99 METOJIOB Kypca 7 Kjacca, 00001eHne 1 bubmmorexa [TOK

Hu P ’ H 25.05.2026 https://m.edsoo.ru/7f42a0e0
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 99

I[TIPOTPAMME




8 KUIIACC

KosnnyectBo 4yacos DJIeKTPOHHBbIE
ara undposbie
Nen/m | Tema ypoka Konrposbnsie | IIpakTnyeckue A op
Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
b K
1 KBagpartHblil KOpeHb U3 yncia 1 03.09.2025 nomHoreia LO
https://m.edsoo.ru/7f42d452
2 [TonsiTHEe 006 MppaLIMOHAIEHOM YHUCIIE 1 04.09.2025 brbmmorexa [TOK
https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbIe PUOTIKEHUS 1 05.09.2025
HPpAIMOHAIBHBIX YHCET
4 JlecsTnaHbIe PUOTIKEHUS 1 10.09.2025
HMPPALMOHAIBHBIX YU CEN
5 JlelicTBUTEIIbHBIC YHCIIA 1 11.09.2025
6 CpaBHEHHE ACHUCTBUTENBHBIX YHCEIT 1 12.09.2025
7 CpaBHeHME ACUCTBUTENBHBIX YHCEI 1 17.09.2025
g Apudmernueckuil KBaJIpaTHbBIN 1 18.09.2025
KOpEHb
9 VYpaBHeHue Buja x> = a 1 19.09.2025
10 CpoiicTBa apupMETHUECKUX | 24.09.2025 bubnnoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CaoiicTBa apudmMeTHIecKux | 25092025 bubnuoreka [IOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
12 [IpeoOpa3oBaHKe YUCIOBBIX | 26.09.2025 bubnunoreka [JOK

BLIpa)KeHPIfI, CoACpKanX

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




KBa/IpaTHbIE KOPHU

[IpeoOpa3oBaHme YUCIOBBIX

bubmmoreka [IOK

13 BRIpQXKCHUI, COASPIKAIIIX
P Aeprat 01.10.2025 https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
[TpeoOpa3oBaHKe YUCIOBBIX
14 BBIPAXKCHUH, COJIEpKAIINX bubmmorexa [OK
P ’ P 02.10.2025 https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeobpazoBaHue YUCIOBBIX
15 BBIPAXXECHUH, COJIEpKAIINX bubmorexa HOK
P ’ P 03.10.2025 https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHU
b K
16 CTemeHb ¢ eTbIM IT0Ka3aTeeM 08.10.2025 nommorexa 110
https://m.edsoo.ru/7f4354a4
CranapTHas 3anMch YUCIA.
Pa3mMepnr 00BEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTAPHBIX YaCTHII JI0 bubnuoreka [JOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B 09.10.2025
OKPYXKAIOIeM MHUPE
13 CBoMCTBa CTENICHHU C IEIbIM 10.10.2025 bubnuorexa [JOK
IoKasaTejieM https://m.edsoo.ru/7f435648
19 CBoMCTBa CTENICHHU C IEIbIM 15.10.2025 bubnuorexa [JOK
IoKa3aTrelieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIEHHU C LEJIbIM 16.10.2025 bubnuoreka [JOK
IoKa3aTrelieM https://m.edsoo.ru/7f435648
)1 CBolicTBa CTEINEHHU C IEJIbIM 17.10.2025 bubmuoreka [JOK
MOKa3aTeiaeM https://m.edsoo.ru/7f43599a
” CBolicTBa CTEIEHHU C IEJIBIM 29102025 bubmuoreka [JOK

IIOKa3aTcCJICM

https://m.edsoo.ru/7f435ed6




23.10.2025

23 KBagpartHslii TpéxuineH
24 KBagpartHslii TpéxuineH 24.10.2025
)5 Paznoxenue kBaipaTHOro TpEXuieHa 05.11.2025 bubnuorexa [JOK
Ha MHOXUTEJIU https://m.edsoo.ru/7f42fd38
26 PaznoxxeHnue kBaipaTHOro TpEXuieHa 06.11.2025 bubnuoreka [JOK
Ha MHOXUTEJIU https://m.edsoo.ru/7f42fd38
KonTtponsHas pabota no temam
27 "KBanparusie kopau. CreneHu bubnmorexa [TOK
. e ' 07.11.2025 https://m.edsoo.ru/7f42ec80
KBagpartHslii TpexuieH
28 AnreGpanyeckas 1po6b 12.11.2025 bubmorexa OK
https://m.edsoo.ru/7f430382
JomycTuMble 3HaYEHUS
29 TIEPEMEHHBIX, BXOIAIINX B 13.11.2025
anreOpandecKre BhIPaKCHUS
JlomycTuMble 3HaYEHUS
30 MEPEMEHHBIX, BXOISIINX B 14.11.2005
anredpanvecKue BoIPaKeHUS
31 OCHOBHOE CBOMCTBO alre0pandecKou 19.11.2025 bubnuoreka [JOK
Ipoou https://m.edsoo.ru/7f4308e6
bub K
32 Coxkpaienue apooeit 20.11.2025 uommorexa HO
https://m.edsoo.ru/7f430a8a
33 Coxkpaienue apooeit 21.11.2025 bubmmorexa [IOK
https://m.edsoo.ru/7f430f44
bu6mmoreka [JOK
34 Coxkparienue apobeit 26.11.2025
pattt AP https://m.edsoo.ru/7f430f44
35 CnoxeHue, BBIUUTAHUE, YMHOKEHHE 27.11.2005 bubnunoreka [JOK

U JeNieHue anrebpandeckux apooeit

https://m.edsoo.ru/7f43128c




CHO)KCHI/IG, BbIYUTAHUC, YMHOXKCHUC

bubmuoreka [JOK

36 28.11.2025
U JIeJIeHUe anre0panveckux apooeit https://m.edsoo.ru/7f4315¢0
37 CrnoxeHue, BBIUUTAaHUE, YMHOKEHHE 03.12.2025 bubnuorexa [JOK
U JIeJIeHHE alreOpandeckux Ipooei https://m.edsoo.ru/7f4318c2
o CrnoxeHue, BBIUYUTAaHUE, YMHOKEHHE 04.12.2025 bubnuorexa [JOK
U JIeJICHUE anreOpanveckux apooei https://m.edsoo.ru/7f431a20
39 [IpeobpazoBaHue BhIpaKEHUH, 05.12.2025 bubnuoreka [JOK
coJiepKalux anredpandeckue 1poodu https://m.edsoo.ru/7f43259¢
40 [IpeobpazoBaHue BhIpaKEHUH, 10.12.2025 bubnuoreka [JOK
coJiepKalux ainredpandyeckue Ipoou https://m.edsoo.ru/7f432736
41 [IpeobpazoBaHue BBIpaKEHUH, 11.12.2025 bubmuorexa [JOK
coJiepKalux ainredpandyeckue Ipoodu https://m.edsoo.ru/7f432736
4 KounTponbHas pabota no teme 12.12.2005 bubnuoreka [IOK
" Anrebpanyeckasi 1poop" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K 17.12.2025
BA/IPATHOC ypaBHerHe https://m.edsoo.ru/7f42eela
bub OK
44 HenonHoe KBapaTHOE ypaBHEHHE 18.12.2025 nomoreka I
https://m.edsoo.ru/7f42eela
45 HenonHoe KBapaTHOE ypaBHEHHE 19.12.2025 bubmmorexa [TOK
https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEN KBAaIpPaTHOIO 24.12.2025 bubnunorexa [JOK
YpaBHEHUA https://m.edsoo.ru/742f158
47 dopmyiia KOpHEN KBAaIpPaTHOIO 25.12.2025 bubnunoreka [JOK
YpaBHEHUA https://m.edsoo.ru/7f42£3f6
43 dopmyna KOpHEH KBaIpaTHOTO 26.12.2005 bubnunoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera 14.01.2026 bubmmorexa [IOK

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




bubmuoreka [JOK

50 Teopema Buera 15.01.2026
https://m.edsoo.ru/7f430076
51 Pewrenne ypaBHeHuUM, CBOAAIIMXCS K 16.01.2026 bubnuorexa [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
50 Pewrenne ypaBHeHuM, CBOAAIIMXCS K 21.01.2026 bubnuorexa [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [IpocTeitmme 1poOHO-paIIOHATIEHEIE 22.01.2026 bubnuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f4328c6
54 [IpocTeitmme 1poOHO-paIIOHATIEHEIE 23.01.2026 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemrenye TekCTOBBIX 3a7a4 C 28.01.2026 bu6moreka [IOK
MOMOIIbIO KBAJPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75c
56 Pemrenue TekCTOBBIX 3a7a4 C ) 29.01.2026 bu6moreka [IOK
MOMOIIBIO KBAAPATHBIX YPAaBHEHUN https://m.edsoo.ru/7f42{8f6
57 KonTtponsHas padoTa o Teme 30.01.2026 bubnuoreka [JOK
"KBanpartusie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JIuneitHoe ypaBHEHUE C IBYMsI
53 MIepEeMEHHBIMHU, €ro rpaduk,
MIPUMEPBI PEIICHUS] YPAaBHEHUH B 04.02.2026
LEJIBIX YUCIIAX
JIuneliHoe ypaBHEHUE C IBYMS
59 MIepEeMEHHBIMHU, €ro Tpaduk,
MIpUMEPHI PELICHUS] YPaBHEHUH B 05.02.2026
LIETIBIX YUCIIAX
JInneliHOE ypaBHEHHUE C IBYMs
60 MePEeMEHHBIMH, €r0 Tpaduk,
MIPUMEPBI PELICHUS YPaBHEHUH B 06.02.2026

OCJIBIX YUCIax




61

Pewrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

11.02.2026

62

Pemenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

12.02.2026

63

Pemenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

13.02.2026

64

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

18.02.2026

65

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

19.02.2026

66

I'padmueckas unTepnperanus
YpaBHEHHUS C JByMs [IEPEMEHHBIMU U
CHUCTEM JIMHEHWHBIX YPAaBHEHUU C
JBYMsI IEPEMEHHBIMU

20.02.2026

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

67

I'paduaeckas maTEpIpETALIHS
ypaBHEHUS C ABYMsI TIEPEMECHHBIMH H
CHUCTEM JIMHEHWHBIX YPAaBHEHUH C
JBYMSI TIEPEMEHHBIMU

25.02.2026

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

68

Pemenue TeKCcTOBBIX 337124 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

26.02.2026

69

Pemenue TeKCcTOBBIX 337124 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

27.02.2026

70

Pemenue TekcTOBBIX 3a7a4 ¢
IIOMOIIBIO CUCTEM YPaBHEHUI

04.03.2026

71

HucnoBble HEPABEHCTBA U UX
CBOICTBA

05.03.2026




HucnoBble HEPABEHCTBA U UX

72 b 06.03.2026
CBOMCTBa
73 HepaBenctBo ¢ 071HOI nepeMeHHO 11.03.2026
74 JInnelinble ilepaBeHCTBa C OJIHOM 12.03.2026 bubnuorexa [JOK
IICPEMEHHON U UX pEIICHUE https://m.edsoo.ru/7f42c692
75 JIunelnoie ilepaBeHCTBa C oJTHOU 13.03.2026 bubmmoreka [IOK
IIEPEMEHHON U UX pEIICHUE https://m.edsoo.ru/7f42c840
76 JInnelinbie ilepaBeHCTBa C OHOM 18.03.2026
MEPEMEHHOMN U UX peIIeHUE
77 CI/ICT?MBI J'II/IHeI/IHI)\I'X HEPABEHCTB C 19.03.2026 bubmuorexa [JOK
OJTHOM NEPEMEHHOM U UX pELIEHUE https://m.edsoo.ru/7f42cb88
73 CI/ICT?MBI J'II/IHeI/IHI)\I'X HEPaBEHCTB C 20.03.2026 bubnuoreka [IOK
OJTHOM MEPEMEHHOMN U UX peLIECHUE https://m.edsoo.ru/7f42cd2c
79 CI/ICT?MBI J'II/IHGI/IHB\I'X HEPaBEHCTB C 75.03.2026
OJIHOY ITEPEMEHHOM U UX PELICHHE
N3obpaxenue pemenus TMHEHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
P . . 26.03.2026 https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSAMOM
N3obpaxenue pemeHus TMHEHHOTO
81 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
P . . 27.03.2026 https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSAMOU
KonTtponsHas pabota no temam
82 HepagenctBa. Cucremsl 08.04.2026
ypaBHeHuUi"
bu6mmoreka [JOK
83 I 09.04.2026
OHATHE (YHKIIHN https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeaeneHuss © MHOKECTBO 10.04.2026 bubnunoreka [JOK




3Ha4YeHUN QYHKIUH

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

85 CriocoOwI 3a1anust (yHKIIHMA 15.04.2026
26 3 T LT N— 16.04.2026
g7 CaoiicTBa (hyHKIIUH, UX 17.04.2006
oToOpaxkeHue Ha rpaduke
28 Urenue u noctpoeHue rpadukoB 22.04.2026
byHKIMNA
29 [Ipumeps! rpagukoB GyHKINH, 23.04.2026
OTpaKaIOIINX PeabHbIE TPOIIECCHI
OyHKINH, OTIMCHIBAIOIIUE MPSMYIO H
90 06YI;TIII{ POTIO H;ISIHHBHI;)IG o Bubamorexa [IOK
PATHYIO TIPOTIOPIL 24.042026 | hitps//m.edsoo.ru/7f434bbe
3aBUCHUMOCTH, UX TpaduKu
91 TunepGorna 29.04.2026
90 Tunepoma 30.04.2026 bu6mmoreka [IOK
https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
93 r = X2 06.05.2026
pacpuic pysiiit y =X https:/m.edsoo.ru/7f434572
OyHKIMU y =x2, y=x3, y= VX, y =
94 |x|}'q; I:(bI/I‘zeCKoey CI_HCHZIG ’ bubmorexa HOK
P . P . 07.05.2026 https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUI
[ToBTOpEHUE OCHOBHBIX MOHATUH U
95 METOJIOB KypCOB 7 U 8 KJIacCOB, bubnuorexa [IOK
o6o0061enue 3HaHmi / Beepoccuiickast 08.05.2026 https://m.edsoo.ru/7f4371aa
IpoBepoyYHas pabora
96 HroroBas koHTposbHas paboTa / 13.05.2026 bubnunoreka [JOK

Bceepoccuiickas mpoBepouHasi paboTa

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




[ToBTOpEHNE OCHOBHBIX NOHATUN U

97 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1 14.05.2026
00001IeHrEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX NOHATUN U
98 METOJIOB KypCOB 7 U 8 Kj1acCoB 1 Bubmmorexa HOK
Yp ! ’ 15.05.2026 https://m.edsoo.ru/7f43736¢
00001I1IEHrE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
99 METOJIOB KypCcOB 7 U 8 KJIacCOB 1 bubmorexa HOK
o ’ 20.05.2026 https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATUN U
100 METOJIOB KypCOB 7 U 8 KJIACCOB 1 Bubmaotexa IIOK
. ’ 21.05.2026 https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATUN U
101 METOJIOB KypCOB 7 U 8 KJIaCCOB 1 bubmorexa HOK
. ’ 22.05.2026 https://m.edsoo.ru/7f436b88
0000111eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 101

I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsieMble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
. BreimonusaTe,  coyeras  yCTHbIE W NHCHbMEHHBIE  TPHUEMBI,
' apudMeTHYECKUe IEUCTBUSI C PallUOHATBHBIMH YHCIIAMHU
Haxomuth  3Ha4YeHWs  YHUCIOBBIX  BBIPOKEHUW,  MPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOObI M MPUEMBI BHIUHUCIICHHS 3HAUEHUHN JAPOOHBIX
BBIpAXEHUH, COJIep KX OOBIKHOBEHHBIC U JCCITHYHBIE JPOOH
[lepexonute oOT oaHOM QopMbl 3amucu  4ucen K  JIpyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATH U YHOPSAAOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OKpyTJaTh yncaa
BbINONHATE MPUKUAKY U OLEHKY pe3y/lbTaTa BBIYMCICHUH, OLEHKY
1.6 3HQYEHUM YHCIOBBIX BBIP@KCHUW. BBIMOMHATH ACUCTBHS  CO
CTENEHSIMH C HATYPaJbHBIMH MOKa3aTeNsIMU
- [IpuMeHsTh NpPU3HAKM JEIUMOCTH, PAa3JIOKEHHEe Ha MHOXKHUTEIN
' HATypaJbHBIX YHCET
Pemare  npaKkTHKO-OpUEHTHUPOBAaHHBIE  3a/adyH,  CBS3aHHBIE C
OTHOIICHHEM BEITUYMH, MPOMOPLIUOHATIEHOCTHIO BEJIMYKH,
1.8 NPOLICHTAMH, HHTEPIPETUPOBATh pe3yibTaThl pEHIEHUs 3aaady C
Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHM pacCMaTPUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
)1 Hcnonp3oBarh anreOpandeckyrd TEPMHHOJOTHIO U  CHMBOJIUKY,

NIPUMCHSTH e€ B nmponecce 0OCBOCHUs y‘IC6HOl"O Marcpualia




Haxonute 3HadeHuss OYKBEHHBIX BBIPQKEHUH TIpU  3aJaHHBIX

22 3HAUEHUSX IEPEMEHHBIX
53 BeimonsaTe mpeoOpa3oBaHUS IEJIOT0 BBIPAKEHUS B MHOTOWICH
' IPUBEIECHUEM 10JI0OHBIX CIaraéMbIX, paCKpbITHEM CKOOOK
BbInoyHATE yMHOXEHHE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOWJIEHA Ha
24 MHOTOYJIEH, NPUMEHATh (OpPMYyNbl KBajapaTa CYMMbI U KBajapaTa
pa3HoCTH
OcymiecTBIATh pa3oKeHNEe MHOTOYJIEHOB HA MHOKUTEIHU C TIOMOIIIbIO
2.5 BBIHECEHHS 3a CKOOKHM OOILEro MHOKUTEINS], TPYIIIUPOBKHU CIaraeMslXx,
MIpUMEHEHUsI (POPMYIT COKPAILIEHHOTO YMHOKEHUS
Yy [IpumensaTs npeoObpazoBaHUsI MHOTOUJIEHOB JIJISl PELICHUS PA3INYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX TPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30Barh CBOMCTBA CTENEHEW C HATypalbHBIMHU ITOKa3aTEIsIMU
' JUTSI TIpe0Opa30BaHUs BEIPAKEHUIN
3 VYpaBHEHHS 1 HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM TNI€PEMEHHOW, TPUMEHSS
3.1 MpaBUJIa MEPEX0Jia OT UCXOJHOIO YPaBHEHHUSI K PABHOCHIBHOMY €MY.
[IpoBepsTh, ABIASETCA M YUCIO KOPHEM YPaBHEHUS
32 [IpumensTs rpaduueckue METOAbI TMPH  PEHICHUH JTHHEWHBIX
' YpaBHEHUH U UX CUCTEM
33 [TopOupats mpuMepsl map Yucen, SABISIONINXCS pPelIeHHeM JIMHEHHOTO
' YpaBHEHUS C ABYMsI IEPEMEHHBIMU
Crtpouthb B KOOPAMHATHOM MJIOCKOCTH rpaduK IMHEUHOTO YpaBHEHHS C
3.4 JIBYMsI MEPEMEHHBIMU; MONb3YACh TpadUKOM, MPUBOAUTH MPUMEPHI
pELIeHUs] ypaBHEHUS
35 Pemiate cuctemsbl ABYX JMHEHHBIX YPABHEHUN C JBYMsI [IEPEMEHHBIMU,
' B TOM 4HcCJie TpadudecKu
CocTaBiATh U pelIaTh JUHEHHOE YPAaBHEHHE WIM CUCTEMY JIMHEHWHBIX
3.6 YPaBHEHUH I10 YCIOBUIO 33/1a4l, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M IOJIy4E€HHBII pe3ysIbTaT
4 Koopmaunats! u rpapuku. OyHKmu
N300paxaTh Ha KOOPIMHATHOM MNpPSIMOIl TOYKH, COOTBETCTBYIOIME
4.1 3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpBajbl, 3alHUCHIBATh

YHUCJIOBBIC IPOMECIKYTKH HA aJII‘C6paI/I‘{eCKOM S3BIKE




Ormeuarr B KOOpI[HHaTHOﬁ IINIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOpJMHATam
43 Crpouts rpaduku TuHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKIUU Y
| = I
OnuceiBaTh ¢ MOMOLIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTU MEXY
4.4 BEJIIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, PONU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHre (pyHKIMH 110 3HaYEHHIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 NpeICTaBICHHUS U aHalIM3a
4.6 nHpopmMaluy, U3BJIEKATb W HUHTEPIPETHPOBATh HHPOpPMAIMIO U3
rpauKoOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJibTara
1 Uucna v BeIUMCIEHUS
Wcnonb3oBaTh  HayallbHble  TPEACTABICHHUS O  MHOXECTBE
1 NEHUCTBUTENBHBIX YUCEN AJISl CPABHEHUS, OKPYTJICHUS U BBIUMCICHUH,
' u300pakaTb JEHCTBUTENIbHBIE YHCIA TOYKAMU Ha KOOPJIMHATHOMN
PAMOM
[IpumensaTr moHsATHE  apUPMETUYECKOTO  KBAApPAaTHOTO  KOPHS,
1o HaXOJWUTh KBaJpaTHbIE KOPHHU, HCIOJNB3YS MpPH HEOOXOAUMOCTH
' KaJbKYJISATOP, BBIIOJIHATH MPeoOpa3oBaHusl BHIPAKEHUMN, COIEpKAIIUX
KBaJIpaTHbIE KOPHH, HCIOJb3ysd CBOWCTBA KOpHEH
13 Hcnonb3oBarh 3amucu OOJBIIMX M MAalbIX YHCEN C TOMOIIBIO
' JECATUYHBIX ApoOeH u cTeneHel yncna 10
2 AnreOpanyeckue BbIpaXKeHUs
[IpuMeHATh TMOHATHE CTENEHM C LEIbIM IOKA3aTEJIEM, BBINOJHATh
2.1 npeoOpa3oBaHusl BBIPAXKEHUN, COJEpXKAIIUX CTENEHH C LEeJIbIM
II0Ka3aTeseM
)5 BBINONHATE ~ TOXAECTBEHHBIE  NPeoOpa3oBaHMs  PALMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JeNCTBUI Haa MHOTOWICHAMH U




anreOpandeckuMu ApoOsSMHU

2.3

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIN

24

[TpumensTh npeoOpazoBaHMs BBIPAKEHHUH Ui pEIICHHUS Pa3IMYHbBIX

3aa4 U3 MaTCMaTUKH, CMCIKHBIX IPEAMETOB, U3 peaJH)HOI\/JI IMPaKTUKN

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemwate nuHENHBIE, KBaJpaTHbIE YPAaBHEHUS M PAlMOHAIIBHBIC
YpaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUN C JABYMs

NEPEMECHHBIMHA

3.2

[IpoBoauTe mpoCTEMIINE WCCIECIOBAHUS YpPaBHEHUMH U CHCTEM
ypaBHEHUH, B TOM 4YHCI€ C MPUMEHEHHEM TIpaduuecKux
Mpe/ICTaBlIeHU (ycTaHaBIUBATh, UMEET JIM ypaBHEHUE WM CHCTEMaA

yYpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U MPOYee)

3.3

[lepexomuts OT crnoBecHOW  (QOPMYTUPOBKH 3adaud K €€
anredpanvyecko MOJIeNH C TOMOINbIO COCTABJIEHUS YPaBHEHHS WU
CUCTEMBl YpPAaBHEHUH, MHTEPHPETUPOBaTh B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MOJY4YECHHBIN Pe3ysIbTaT

34

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLICHKH,
pelaTh JIMHEHHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpauuecKkyr0  WJUIIOCTPAIMI0  MHOXECTBa  pelleHui

HCpaBCHCTBA, CHCTEMBI HCPABCHCTB

DOyHKIMU

4.1

[lonumath ¥ HCMONB30BaTh (PYHKIUOHAIBHBIC TOHATHS U  S3BIK
(TepMUHBI, CHUMBOJHMYECKHE OOO3HAUYEHHUS), OMNPEACATh 3HAUCHUE
(GYHKIMM 1O 3HAYEHUIO apryMEHTa, ONpeAessaTh CBOMCTBA (yHKIHU

no e€ rpaduky

4.2

Crtpouts rpaduku 3MeMeHTapHbIX PYHKIWN BUA:
y=k/x

kix
, Yy =x2, y = x3, y = [X|, onuChIBaTh CBONCTBA YHCIOBON (DYHKIMH TIO €€

rpaduxy




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJbTaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna v BEIYUCIIEHUAS

1.1

CpaBHI/IBaTI) U YIHOpAAOYMBATH pPALMOHAJIBHBIC M HPPAHOHAIIBHBIC

qucia

1.2

BremonaaTe apI/I(l)MeTI/I‘-ICCKI/IC I[GflCTBHS[ C pallMOHAJIBHBIMH YW CJIaMU,
coycTad YCTHBIC W IMHMCBbMCHHBLIC HpI/IéMI)I, BBITIOJIHATE BBIYHCIICHUA C

HppairOHAJIBbHBIMHA YU CIIaMU

1.3

HaxonuTe 3HaueHusi cTeneHel ¢ UEeNbIMU TOKa3aTelsiMU M KOPHEH,

BBIYHCIIATH 3HAUYCHUS YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'If{TB lIeI\/’ICTBI/ITeJ'II)HI)Ie YHKCiia, BBITIOJHATE MIPUKUAKY PE3YyJIbTaTa

BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

YpaBHEHUS U1 HEPABEHCTBA

2.1

Pemars nuHelHble W KBaJpaTHbIE YpaBHEHHS, ypaBHEHUS,

CBOJSIILIMECS K HUM, IPOCTEUIIINE IPOOHO-PAllMOHAIbHBIE YPaBHEHHUS

2.2

PemaTte cuctemsl IBYX JIMHEHHBIX YPAaBHEHUH C ABYMS IMEPEMEHHBIMU
U CHUCTEMBI JIByX YPaBHEHUI, B KOTOPBIX OJTHO YpaBHEHUE HE SBISCTCS

JIMHEHHBIM

2.3

Pemate TeKCTOBEIC 3aJa4u aJ'IFC6paI/I‘ICCKI/IM cIocoboM ¢ IIOMOIIIBIO
COCTaBJICHUA YpaBHCHHA HWIIM CHUCTEMBI JIBYX ypaBHGHPIfI C JIBYM:A

IEPEMCHHBIMU

24

HpOBOI[I/ITL HpOCTGfII.HPIC HCCIICAJOBAHUA ypaBHeHI/Iﬁ Hn CHCTEM
ypaBHeHPIfI, B TOM YHUCJIC C IMPUMCHCHUCM rpa(f[)nqecxnx
Hpe,Z[CTaBJ'IeHI/Iﬁ (HaHpI/IMep, yYCTaHaBJIMBATb, UMECT JIM YPABHCHUC UJIU

cucreMma ypaBHeHI/Iﬁ peueHus, €Ciiu UMECT, TO CKOHLKO)

2.5

Pemate JIMHEIHBIE HCEPAaBCHCTBA, KBaApaTHBIC HCPaBCHCTBA,
I/1306pa)KaTL pCHICHUC HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3alIMChIBaTh

peHICHUC C TIOMOIIIBKO CUMBOJIOB

2.6

Pemate cucTeMbl JTHMHEHHBIX HCPaBCHCTB, CHCTCMblI HCPABCHCTB,

BKIIFOHAOMIUE  KBAAPaTHOC HCPABCHCTBO, I/1306pa)KaTB pCIICHUC




CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpSIMOfI, 3alUCbIBaTh PCHICHUC C

IIOMOIIIbXO CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IIMYHBIX 33134

OyHKIMU

3.1

PacrioznaBate  (yHKOMHM ~ HW3y4CHHBIX  BHAOB.  [lokasbIBaTh
CXEMAaTUYECKH PACIIOIOKCHIE Ha KOOPIMHATHOH IIOCKOCTH IpauKOB
¢dbyaknuit Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT

3HaueHUH K03(pPUIIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIUI

3.2

[loka3piBaTh  CXEMaTUYECKH PpACIOJOKEHHE Ha  KOOPJIMHATHOMN
TUIOCKOCTH TpadukoB (yHKIWH Bumga y = YX, y = |X| U ONHUCHIBAThH

CBOMCTBa (QyHKIMH

3.3

Crpouth u wu300paxkarb cXxeMaTH4eCKH TpaduKd KBaJpaTUYHBIX
(GyHKIMM, ONMCHIBaTH CBOMCTBA KBaJApPaTHUYHBIX (YHKIUH 10 HUX

rpaduxam

34

PacrioznaBaTh KBagpaTH4HYIO (QYHKIMIO IO (QopMmyse, MPUBOJIUTH
MpUMEpPbl KBAJIpPAaTUYHBIX (YHKIUN M3 pealbHON KU3HH, (PU3UKH,

reOMETPUH

Apudmernueckas U reoMeTpruecKas Mporpeccuu

4.1

PacrioznaBath apuMeTHUUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUU MpU

Pa3HbIX criocodax 3aJaHus

4.2

BbINONHATE BBIYMCIEHUS C MCIOJIB30BAaHHEM (QOpMYyT 7n-TO UJIeHa
apudmeTnyecKoil ¥ reoMeTpUUECKON MPOrpeccHii, CyMMbI HEPBBIX N

YJICHOB

4.3

I/I306pa)I(aTI> YJICHBI IIOCJICA0OBATCIbHOCTH TOYKaMM Ha KOOpﬂHHaTHOﬁ

IINIOCKOCTH

4.4

Pemars 3aJa4yu, CBA3aHHBIC C YHMCJIIOBBIMHU IIOCICAOBATCIBHOCTSIAMU, B
TOM 4YHCIC 3aJadyu H3 peaanoﬁ KHU3HHU (C HCIIOJIb30BAHUEM

KaJbKYJIATOPA, UPPOBBIX TEXHOJOTHI)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u OOBIKHOBEHHBIE W JIECATHYHBIE, MEPeXo]] OT OJHOW (OpMBI 3alUCU
1.1 npobeit x apyroil. [loHsATHE panMOHANBHOTO 4YHCINA, 3allUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
- Apudmernueckue AeHCTBUS C pallMOHATBHBIMU YnciIaMu. Pemienue 3aaay u3
' peaibHOM MPAaKTUKHU HA YacTH, Ha IpoOHU
13 CreneHb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpelesieHne, mpeoOpa3oBaHUE
' BBIPa)KEHUI Ha OCHOBE OMPE/ENICHNUs, 3aIUCh OOJIBIINX YHCE
- [IpouieHTsl, 3anuch MPOLEHTOB B BHJE ApoOU U JpoOU B BUJE MPOLEHTOB.
' Tpu OCHOBHBIE 3aJa4M HA MPOLEHTHI, PEIICHHUE 337a4 U3 PEAIbHON PAKTUKH
15 [IpuMeHeHne TNpU3HAKOB  JEIMMOCTH, DPA3jOKEHWE Ha  MHOXHUTEIH
' HaTypaJbHBIX YUCET
16 PeanpHble  3aBUCHMMOCTH, B TOM 4Hcle TMpsMas U oOparHas
' MPONOPLUUOHAIBHOCTH
2 Anrebpandeckue BhIpaKESHUS
51 [IepeMeHHbIE, YMCIOBOE 3HAUYEHHUE BBIPAKEHUS ¢ IepeMeHHOU. JlonmycThmble
' 3HAUYEHMS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCHMOCTH MEXAYy BeIMYMHAMU B Buje (GOpMyIbL.
' Boruncnenus no hopmynam
)3 [IpeoOpa3oBanrie  OYKBEHHBIX  BBIPQKEHHH, TOXKICCTBEHHO  pPaBHBIE
' BBIPaKEHUS
2.4 CBoiiCTBa CTENEHU C HATYPAJIbHBIM IIOKA3aTEIEM
5 s OnHounensl 1 MHOrousieHbl. CreneHb MHOrowieHa. ClokeHue, BBIUUTAHHE,
' YMHOKE€HUE MHOTOWJIEHOB
26 @opMyIbl COKPAILIEHHOTO YMHOKEHHUA: KBaJApaT CYMMBI M KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaJIpaToB. Pa3znokeHne MHOTOUIE€HOB HA MHOKUTEIU
3 YpaBHeHUS




VYpaBHeHHe, KOPEHb YypaBHEHUS, INpaBWia MpeoOpa3oBaHUS YpaBHEHHUS,

> PaBHOCHUIIBHOCTb YPaBHEHUM
39 JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
' YpaBHEHUS, PELICHUE JIMHENHBIX YPaBHECHUI
33 CocraBieHre ypaBHEHUH 10 YCIIOBUIO 33/a4yl. PelieHue TEKCTOBBIX 3a/1ay C
' IIOMOIIIBIO YPABHEHUI
34 JIuHeliHOE ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpapuK
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pelienue
3.5 CUCTEM YpaBHEHMH criocoOoM MOJCTaHOBKH. [IpuMepsl pelieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpapuku. @yHkinuu
4.1 Koopnnnara Touku Ha npsAMoit
19 HucnoBsle TpOMEKYTKH. PaccTosiHue MexAay IByMs TOUKAMHU KOOPAMHATHOU
' psIMOM
43 [IpsimoyronpHas cuctema kKoopauHaT, ocu Ox u Oy. AGciucca U opAuHaTa
' TOYKU Ha KOOPJAMHATHOM IIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHBIX (GopMyaamu. UTteHue rpaduKoB peaqbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuus, e€ rpaduk. ['paduk pynknuu y = [X|
47 I'paduueckoe pemieHne JIMHEHHBIX YpPaBHCHHMM H CHCTEM JIMHEHWHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BBIYUCIICHUS
. KBangpatHblif kopeHb u3 uncina. IloHsaTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecaTuunble MPUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJPaTHBIX KOpPHEW W UX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIOBBIX BBIPAKEHUH M BBIYMCIEHUSAM. JefCTBUTENbHbIE
qucia
1.3 Crenens ¢ 1eqbIM [TOKa3areneM U e€ cBoiicTBa. CTaHgapTHas 3aIlllich YKCia




2 AnreOpandecKkue BBIPaXKCHUS
2.1 KBanpaTHblii TpEXWIEH, pa3I0KEHUE KBAIPATHOTIO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpandeckast 1podb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 CrnosxeHue, BBIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
24 PannonanbHbIe BEIpaKE€HUS U UX IIPeoOpazoBaHue
3 VYpaBHEHMS U HEPaBEHCTBA
31 KBangpatHoe ypaBHeHue, ¢GopMmyna KOpHEW KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [Ipocreiinme npoOHO-pallMOHANBHbBIE YPaBHEHUS
I'padmueckas unTepnpeTanyst ypaBHEHUN ¢ ABYMsSI MEPEMEHHBIMU U CUCTEM
3.4 JMHENHBIX YpaBHEHHU C JByMs nepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU
3.5 Pemenmne TekcTOBBIX 3a1au aNredpandeckum crnocodom
3.6 HucnoBsle HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NTEpeMEHHOI
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOU
3.10 CucTeMbl TUHEWHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
4 DOyHKIMU
il [Honsitne ¢ynkuu. OO6nacTh OHpENeNeHUs W MHOXKECTBO 3HAYCHUI
' ¢dbyakun. CriocoObl 3a1aHus QyHKITAN
4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ rpaduxy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAOIMINUX peaTbHbIE TPOIECCHI
a4 OYHKIMM, OMNHUCHIBAIOIIME NPSIMYH0O M OOpaTHYIO MPOMOPLHOHATbHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKIUU y =x% y = X3
4.6 Oyakun y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BIYKCICHUS
. PanmonaneHble ymcna, HWppanMOHANIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHbIE JPOOU
MHOX€ECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIC YUCIIA KaK OECKOHEYHBIE
15 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
. JEMCTBUTENBHBIX YMCEN U KOOPAMHATHOU npsiMoil. CpaBHEHHE JIEHCTBUTEIBHBIX
quce
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMY YHCIAMU
N3mepenusi, npubnkenusi, oieHKU. Pa3Mepsl 00BEKTOB OKPYXKAIOIIEro MHUpAa,
4 JUINTEIBHOCTh TPOILIECCOB B OKpykawomeM wmupe. [IpubmmkéHHoe 3HaueHHE
' BEJIMYMHBI, TOYHOCTh MpuoamxeHus. Oxkpyriaenue uyucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEHHS U HEPABEHCTBA
2.1 VYpaBHEHHUS C OJTHOI EPEMEHHON
2.2 JIuneliHoe ypaBHeHue. Penienne ypaBHEHUH, CBOJSIIMXCS K JIMHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIINXCS K KBAIPATHBIM
Yy bukBagpatHoe ypaBHeHue. I[lpumepsl pelieHUsT ypaBHEHUW TpeTbed U
' YeTBEPTOM CTENEHEN Pa3IoKEeHUEM Ha MHOKHUTEN
2.5 Pemenne npoOHO-paliMOHATIBHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHCHUH
2.7 VYpaBHEHHE ¢ IByMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cuctemM AByX JTMHEHMHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU
29 Pemienne cucrem AByX ypaBHEHMil, OJJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOU CTENEHU
2.10 I'padmyeckas uHTEpIpETALIMS CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
2.11 Pemienune TeKcTOBBIX 3a1a4 aNreOpanvdeckum crnocooom
2.12 UHucnoBsle HEpaBEHCTBA U UX CBOMCTBA
2.13 Pelrenne MMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN
2.14 Perenne cucreM JIMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHON
2.15 KBanpatHsle HEpaBeHCTBA
516 I'paduueckast mHTepHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs

NEPpECMCHHBIMHA




OyHKINU

KBamparnunass ¢ynkuus, e€ rpaduk u cBoiicrBa. Ilapabona, KoopauHATHI

> BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 I'paduxn Qynxmii y=kx, y=kx+b 1 ux cBOHcTBa

3.3 I'paduxu GyHkmit y=k/x, y = x° 1 ux cBOMCTBa

34 I'padukyu QyHKIMIA , ¥ KX CBOHCTBA
4 UucnoBele OCIEA0BATENbHOCTH

i1 Omnpenenenre M crnocoObl 3aJJlaHUSl YUCIOBBIX MOCJIENI0BAaTENbHOCTEH. 3a1aHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (hopMyIioi U Gopmysoit n-ro dieHa

4o Apudmernueckas mnporpeccus. Dopmynbl n-ro  wieHa apupMeTHUECcKOn
' MIPOrPECCUH, CYMMBI NIEPBBIX 71 UIEHOB

A l'eomerpuueckas mnporpeccus. PopMynbl n-ro ujleHa TIeOMETPUUYECKON
2 MIPOrPECCUU, CYMMBI TIEPBBIX 71 UJIEHOB

14 N300paxkenne usneHOB apupMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
' TOYKaMH Ha KOOPJWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIBHBIA POCT

4.5 CnoHbIE POIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsiEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanusi Ha ocHoBe PI'OC

YMeHne onepupoBaTh INOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
Oonepaluy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAMH:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE HCIOJIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLIECCOB U SBJICHUM, NP PELICHUU 3a]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUAMM: ONpPEAEIICHNE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HAaBaTh HWCTUHHBIE W  JIOXKHBIE
BBICKA3bIBaHUs, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHWA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JEIMMOCTh HATypalbHBIX YHCEN, MpPU3HAKU
JEeMMOCTH, 1I€JI0€ YHUCII0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi IpoOb, CTAaHAAPTHBIM BUJ YHCIIA, PallMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJHATH JICHCTBUSL C YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, TNPEJCTABIATh 4YHCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATH 4YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, alredpandeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHU
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYETHl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI C KOPHSAMM, pa3jIoXKeHHEe MHOTOYJIEHA Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYNT Pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YMmenue ONICpUPOBATh NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHbIE W KBAJpaTHbIC ypaBHEHMS,
IPOOHO-PAMOHANBHEIC YPABHEHHSI C OJHOW TEPEMEHHOW, CUCTEMBI
JBYX JUHEHHBIX YPaBHECHMI, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NIPU PELICHUN 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/lad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI pelleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YyObIBaHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHHS
GbyHKIMH; yYMEHHE OTIepUpOBaThH HNOHSATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QYHKUUS, KBagpaTuyHas (QyHKIIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKIINUNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pelleHHs 3a4a4 U3 APYrux
YUEOHBIX MpPEIMETOB U PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrPecCUu;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEN0BATEIbHOCTEH, (GOPMYIBl CYyMMBI H
oOl1ero wjieHa IpH pElIeHUd 3a/ady, B TOM YHCIE 3aJad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIE Ha ITPOLICHTHI,
JOJIM MW 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK M YCJIYyI', HAJIOT'H, 3a1a4U U3 obnactu YIIpaBJICHUA JIUYHBIMU U
CEeMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[LOHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMM: (UTypa, TOUYKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYTOJIbHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajiesiorpaMM, poMO, TPSMOYTOJIbHUK, KBajpaT, Tpameuus;
OKPY>KHOCTb, KpyrI, KacareibHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3alauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh MOHATHSMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; IMApaUICbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nonaooue ¢uryp, moao0HbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA U TIPSIMOM;, YMEHHE paclo3HaBaTh PABEHCTBO, CHMMETPHUIO U
nonodue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAlb;
YMEHHE OLIEHUBATh Pa3MEpbI MPEIMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAAH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopeMy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkaTh IUIOCKMEe GUTYPBl W HX KOMOHWHAIWH,
IPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIBHOMY OITMCAHHIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM MpAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHE HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PCHICHHA 3aJda4, B TOM YHCIC H3 JPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIr'OBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOC, MEuaHa,
HauOOJIbllIee ¥ HauMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC HU3BJICKATD, HUHTCPIIPETUPOBATH n HpeO6pa3OBBIBaTB




nHpOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIaXx W Ha JUarpaMmax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IIPOLECCOB U
SIBJICHUH; yMEHME paclo3HaBaThb W3MEHYMBBIE BEJIMYMHBI B

OKpYKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydaillHBIA ONBIT (CIaydalHbIN
9KCIIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIy9alfHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHME pEeIlaTh
3a/la4yd METOJOM OpraHM30BaHHOTO Iepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaThb BEPOSTHOCTH PpPEaTbHBIX
COOBITHM M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOSITHBIX COOBITHMI B OKpY)XKaloIleM MHpPEe U B IKU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIMNA W3YYCHHBIM METOJ MJIsi PEIICHHS
3a7a4¥, TPUBOJAUTH MPUMEPHl MATEeMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTE€MaTUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEJIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOIAUTH
MIPUMEPbl MATEMaTHYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HUCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypanbsublie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- OObIKHOBEHHbIE M JIECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' MePUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyecKhe ONepalud ¢  PaldoOHATBHBIMHU
' YUCIaMH

- JelictButenpHble uynciia. ApudmeTrueckue ornepanuud C J1eHCTBUTEIbHBIMU
' YUCIIaMH

s [IpubmmxEéHHBIE BBIUMCICHUS, TPABHJIA OKPYTJICHUS, TPUKUAIKA U OIEHKA
' pe3yJbTaTa BBIYUCIECHUN
2 AnreOpandeckue BhIpaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BRIPAKECHHS C TIEPEMEHHBIMH )

55 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

) s ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Hensle u apoOHO-panMoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
' ypaBHEHUH

3s Lensle u ApoOHO-panmoHanbHbIE HepaBeHCTBA. CHUCTEMBI M COBOKYMHOCTHU
' HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 HucnoBble MOCNE10BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN

4.2 Apudmernueckas U reomeTpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIMU
Oynknmst, cnocoObl 3amanus QyHknud. [padux  dynkinumu.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [Ipomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIMH. MaKCUMyMBbl H
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3HaYeHHWE (PYHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTtnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue urypsl 1 Ux cBoiicTBa
7.2 TpeyrosbHHUK
7.3 MHOroyrojasHuKN
7.4 OKpYXHOCTb U KPYyT
7.5 H3Mepenne reoMeTpuyecKixX BETUIH
7.6 BekTops! Ha MII0CKOCTH
8 BeposiTHOCT 1 cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr
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* Maremaruka. Anre0pa: 7-i1 kiacc: 0a30BbIi ypOBEHb: yueOHUK; 15-¢€
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