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IIOACHUTEJ/IbBHASA 3AITMCKA

Anrebpa sBAsieTCSI OZHMM W3 OMOPHBIX KYPCOB OCHOBHOTO 00Iero oOpa3oBaHMs: OHa
obecrieurBaeT U3yueHue JPYTUX JUCLIUITIIMH, KaK eCTeCTBEHHO-HAayYHOT0, TaK U TYMaHUTapHOTO
LIVKJIOB, €€ OCBOEHWe HeoOXOAMMO AJIs TIPO/IO/DKEeHUs] 00pa30BaHUsl U B MIOBCEJHEBHOMW >KU3HM.
Pa3BuTve y 0OyvyarOI[UXCS HAyUHbIX [IPEACTaBJI€HUNA O TPOUCXOXKAEHUA W CYIIHOCTH
airebpanyecknx abcCTpakiuid, criocobe OTpa)keHUs] MaTeMaTHUeCKOW HAayKOW SIBJIeHUM U
TIPOLIECCOB B TPHPOJie M OOI[eCTBe, pPOIM MaTeMaTHUYeCKOro MOJeJIMPOBaHKMs B HAy4HOM
TO03HAaHUU U B TMPAKTHKe CrocoOCTBYeT (POPMUPOBAHUIO HayUYHOTO MHPOBO33DEHHUSI U KaueCTB
MBIIIEHUS], HeOOXOAUMBIX AJIs1 aflanTallid B COBpeMeHHOM IudpoBom obiiecTBe. V3yueHue
anreOpbl obecrieurBaeT pa3BUTHe YMeHUs HaOJI0jaTh, CPABHUBATh, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUHOCTH MBIILJIEHUsI, CIIOCOOHOCTM apryMeHTHMPOBAaHHO OOOCHOBBIBATH CBOU
JeUCTBUS U BBIBOIBI, (DOPMYJ/IMPOBATh yTBepXkAeHus. OcBoeHre Kypca anreOpbl obecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUIEHNsT OOYYalolUXCs: OHM HCIOJ/b3YIOT JedYKTHUBHbIE U
WH/YKTUBHBIE PacCy>KJeHus, 0000IeHHe U KOHKPeTH3alluio, abCTparupoBaHUe W aHAJIOTHIO.
OO6yuenue anrebpe mperonaraeT 3HAYUTE/BLHBIA O00BEM CaMOCTOSITESIBHOM JIeATe/bHOCTU
00yJarIuXxcs, TI03TOMY CaMOCTOSITe/IbHOE pellleHHe 3alau  SB/ISeTCS  peanu3alyei
JIesITe/TbHOCTHOTO TIPUHIIMTIA 00yJeHusl.

B ctpykrype mnporpammbl yuyeOHOro Kypca «Anrebpa» [ OCHOBHOTO 0OIIero
oOpa3oBaHMsI OCHOBHOE MeCTO 3aHMMAIOT COjlep)KaTeJbHO-MeToAuuYeckue JuHuU: «Uucia u
BBIUKMC/IEHUS», «A/rebpanueckrie BbIPaKeHHs», «YPaBHEeHHs M HEPaBeHCTBa», «DYHKIUM».
Kaxgast U3 3TUX COZlepKaTelbHO-MeTOJUUECKUX JIMHUH pa3BUBAETCS Ha MPOTSHKEHUU TPEX JieT
W3yueHus: Kypca, B3aUMO/IEMCTBYs C IPYTUMHU ero JMHUSAMH. B Xoze u3yueHus: yueGHOro Kypca
00yyYaroIIUMCs TIPUXOAUTCS JIOTUUECKH PACCy’KaTh, UCTO/Ib30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSA3U C 3THUM B MPOrpaMMmy yueOHOro Kypca «Ajrebpa» BK/IHOUEHbI HEKOTOPbIE OCHOBBI
JIOTWIKM, TIpeJCTaB/ieHHble BO BCEX OCHOBHBIX pa3jesiax MaTeMaTUYecKoro o0pa3oBaHUs U
CIIOCOOCTBYIOIIME OBJIA/IEHUI0 OOYYAIOIIMMKCS OCHOB YHHBEPCA/TBHOTO MaTeMaTH4ecKOoro
s3bika. Cofiep>kaTelbHOM U CTPYKTYPHOM 0COOEHHOCTBIO yueOHOro Kypca «Asrebpa» sIBISeTCs
ero UHTerPUPOBAHHBINA XapakKTep.

Copepkanve JUHUM «YuC/Ia U BBIYUCIEHUS)» CAY)KAT OCHOBOW [/i ZAajbHEHIIero
W3yueHUs] MaTeMaTUKU, CIIOCOOCTBYeT pa3BUTHIO Y OOyUaroIUXCSl JIOTMYECKOTO MBbIIIIEHUS,
(OpPMHPOBAHHIO YMEHHs T0/Ib30BaThCsl alTOPUTMAMH, a TaK)Ke NMPUOOPeTeHHIO MPAKTHUYeCKUX
HaBBIKOB, HEOOXOAWMBIX /il TIOBCeJHEBHOMW >XM3HW. Pa3BUTHe TOHATHS O UKMC/Ie Ha YPOBHE
OCHOBHOTO 00111ero 00pa30BaHUsI CBSI3aHO C PAl[MOHA/IbHBIMU M UPpal[UOHA/bHBIMU YHC/IaMHU,
dbopMHpOBaHKEM TIPe/JCTaB/IeHUNH O ZeMCTBUTELHOM UHC/Ie. 3aBepileHre OCBOEHHUSI UMC/IOBOM
JIMHUM OTHECEHO K cpeHeMy 0011ieMy 00pa30BaHUIO.

CogepkaHWe [BYyX anredpanueckux JIMHUM — «AJirebpanuyeckie BBIPDOKEHHUS» U
«YpaBHEHUS] UM  HEPaBeHCTBa»  CHOCOOCTBYeT  (OPMHUDOBAHHIO Y  OOyuaroI[UXCs
MaTeMaTUYecKoro arirnapaTta, HeoOXOJUMOTO /i pelleHus 3aJau MaTeMaTUKU, CMEXKHbBIX
TIpeZIMEeTOB Y MPaKTHUKO-OPUEHTHPOBaHHBIX 3a7iau. Ha ypoBHe 0CHOBHOTO 0011iero o6pa3oBaHust
yueOHbIM  MaTepWiajl  TPYMIIUPYEeTCS  BOKPYr  palMOHAIBHBIX  BBIPAKEHWH.  AsreOpa
JeMOHCTPUPYET 3HaUeHHe MaTeMaTHUKU Kak si3bIKa [IjIsl TIOCTPOEHHS] MaTeMaTHUeCKUX MOjiesleH,
OTMCaHUs TIPOIIECCOB U SIBJIEHUI peasibHOTO MUpa. B 3aziaun oOyueHus: anrebpe BXOZAST TaKKe
Ja/ibHeHIlee pa3BUTHE aArOPUTMHUECKOTO MBIIIIJIeHHsI, HeoOXO0AUMOro, B YaCTHOCTH, /IS
OCBOEHMsSI Kypca WH(GODPMATHKH, U OB/aZiecHHe HaBbIKAMU [eJYKTUBHBIX paCCy’KAE€HHM.



[Tpeobpa3oBaHue CMMBOJBHBIX (HOPM CTIOCOOCTBYET Pa3BUTHIO BOOOpaXkeHHUs, CTIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Copepkanve  ¢GyHKUMOHaAbHO-rpauueckol  JIMHUM  HalleJleHO Ha  TOJyueHue
00yuarolUMHUCs 3HaHUM 0 PYHKIUSAX KaK BakKHeMilleli MaTeMaTHuecKol MOie/u Jjisi OTIMCAHUS
Y WCC/IefloBaHUsT Pa3HOOOpAa3HbIX TMPOLECCOB U SIBJIeHWM B Mpupojie U obiectBe. M3ydyeHue
MaTepHajia CIOCOOCTBYeT pa3BUTHIO Yy OOyYaroIMXCsi YMeHHsl MCII0/Ib30BaTh pa3/MuHbie
BbIpa3UTe/ibHble Cpe/ICTBA sI3blKa MaTeMaTHMKW — CJIOBECHble, CUMBOJIMYECKUe, rpaduueckue,
BHOCUT BK/aJ, B (hOpMHpOBaHKe MpeJCTaB/lIeHMI O POJId MaTeMaTHKU B Pa3BUTUU LIUBUIU3ALIUU
U KyJIbTYPBI.

CornacHo yueOHOMy TulaHy B 7-9 KjaccaXx wu3ydaeTcsi yueOHbIM Kypc «Aurebpa»,
KOTOpBIM BKJIIOUAeT CJeAyIolue OCHOBHblE pasfienbl cofepkaHus: «Uucaa U BbIUMCIEHUS»,
«Asrebpaniueckrie BbIDOXKEHUs», «Y DaBHEHUSI U HEPaBEeHCTBa», « DYHKIUN».

Ha usyuenue yuebHoro kypca «Asrebpa» otBogutcst 306 uacos: B 7 knacce — 102 yaca (3
yaca B Hejle/t0), B 8 knacce — 102 uaca (3 yaca B Hejflento), B 9 kiacce — 102 yaca (3 yaca B
HeJieio).



COJEPXAHUE OBYYEHUSA
7 KJIIACC

Unc/ia ¥ BbIUMCTIEHUSA

IIpoOu OOBIKHOBEHHBIE M [IeCSITUUHbIE, TIepexof; OT OAHOM (OpMbI 3amucH Apobel K
npyroi. TToHsiTUe paljMoHaILHOTO YMC/Ia, 3aluCh, CPaBHEHUe, YIIOpsJ0UrBaHKe paliOHATbHBIX
ynces. ApudmMeTrueckue elCTBUS C paliMOHaNbHBIMU uncaamMu. PellieHue 3a7iau 13 peasibHOM
NIPAaKTHUKY Ha YacTH, Ha ApoOwu.

CrereHb C HaTypaJbHBIM TOKa3aTesieM: OrpejesieHye, rpeoOpa3oBaHre BHIPaKeHHWN Ha
OCHOBe OTIpe/ie/ieHHs], 3anrch OOBIIMX uKces. [IpoLeHTkl, 3aM1ch MPOLIEHTOB B BUJe APoOU U
Jpobu B BUJe MpoLieHTOB. Tpy OCHOBHBIE 3a/laud Ha TPOLIEHTHI, pellleHre 3aZlau M3 peasbHOMN
MPAKTHKHU.

[TpyMeHeHVe TIPU3HAKOB /1e/TMMOCTH, pa3/ioyKeHHe Ha MHOXKUTe/TU HaTypasibHbIX UMCe.

PeasibHbIe 3aBUCUMOCTH, B TOM UHCJIe TIpsiMasi U 0OpaTHasi MPOTOPIMOHAIEHOCTH.

Anredpanuyeckue BbIpa)KeHHSA

[TepeMeHHbIe, UMC/IOBOe 3HayeHHE BbIpa)KEHUs] C NepeMeHHOH. [lomycThMble 3HaueHUs
nepeMeHHbIX. [Ipe/cTaBieHWe 3aBUCMMOCTM MEXJy BelMUMHaMU B Buje (HOpMYJIbL
Beruriciienus o ¢opmysam. IIpeobpa3oBaHre OyKBeHHBIX BBIPDA)KEHHH, TOXK/ECTBEHHO PaBHbIE
BbIpa)KeHUsi, TpaBuJia rpeobpa3oBaHusi CyMM U TPOW3Be/leHUM, TpaBUia PacKpbITHs CKOOOK U
TIpYBe/ieHHs TIOJJ0OHBIX C/laraeMbIX.

CBoliCcTBa CTeleHy C HaTypaJbHbIM MOKa3aTeseM.

OpHouneHbl U MHOrousieHbl. CTernieHb MHOrousieHa. Cio)keHue, BbIUMTaHKUE, YMHOXKEHUe
MHOTrou/ieHOB. DOpMy/ibl COKPAIllEHHOTO YMHOKEHMs: KBaZipaT CyMMbl U KBaJ[paT pPa3HOCTH.
®opmyJia pa3sHOCTH KBaZpaToB. Pa3ioykeHrne MHOIOU/IeHOB HA MHOXKUTEJIU.

YpaBHeHus ¥ HepaBeHCTBA

YpaBHeHUWe, KOpPeHb YpaBHEHUsI, TIpaBWia NpeoOpa3oBaHUs YpaBHEHUs], PABHOCHU/ILHOCTD
ypPaBHEHHH.

JluHeliHOe ypaBHeHWe C OJHOW TepeMeHHOM, UMC/I0 KOpHeW JMHeWHOTrOo ypaBHeHWUS,
pellieHWe JIMHeWHbIX ypaBHeHUM. CocTaB/ieHHWe ypaBHEHUH TI0 YCJIOBMIO 3a/laud. PelieHue
TeKCTOBBIX 3a/jau C TIOMOILIbI0 YPaBHEHU.

JIuHeliHOe ypaBHeHUe C ABYMs MepeMeHHbIMU U ero rpaguk. CucrteMa [BYX JIMHEWHBIX
yPaBHEeHUM C ABYyMs TlepeMeHHbIMH. PellleHre CHCTeM ypaBHEHHM CIOCOOOM TIO/ICTAaHOBKH.
[TprMmeps! pellieHsI TEKCTOBBIX 3a/jau C MOMOILbI0 CUCTEM YpaBHEHHUH.

DOyHKIMH

KooppvHaTta Touku Ha mipsMoil. UMCOBble TPOMEXYTKU. PaccTosiHe Mexay [ByMs
TOYKaMH KOOP/AUHATHOM TIPSIMOIA.

[IpsiMoyronbHasi crucTemMa KoopAuHat, ocd Ox u Oy. Abciucca ¥ opguHaTa TOYKH Ha
KOOpAWHATHOM TIoCKOCTU. [Ipumepsl rpadukoB, 3ajaHHbIX (opmynamu. UteHue rpadukos
peanbHbIX 3aBUcUMOcTel. [loHstThe ¢yHKuMU. I'paduk ¢yHkimu. CBoicTBa (QYHKLMI.
JIuneliHas QyHkuus, eé rpaduk. ['paduk ¢yHkumu y = |x|. I'padrueckoe perieHve TUHENHbBIX
YPaBHeHHUH U CUCTeM JIMHEWHBIX ypaBHEHWH.

8 K/IACC

Yuc1a 1 BBIYHC/IEHUA



KBazpatHeiii KopeHb u3 umcia. [loHsiTue 06 wppauyoHanbHOM umcsie. [lecsiTHUHbBIE
npuO/IKeHNsT UppalMOHaNbHBIX ynces. CBoiCTBa apudMeTueCKUX KBaZlpaTHBIX KOPHEH U WX
TpUMeHeHWe K TIpeoOpa30BaHMI0 UMC/IOBBIX BBIPAKEHWN W BBIUMC/IEHUSM. [leficTBHTe/TbHbIE
yucsa.

CrerneHb C Lie/bIM [T0Ka3aTesieM U eé cBoiicTBa. CTaHjapTHasi 3alyCh UMCa.

Anrebpanueckrie BeIpakeHUs1 AyirefpanyecKue BhIPayKeHHSs

KBagparHbiii TpéxusieH, pa3/ioykeHue KBa/[paTHOrO TPEXusieHa Ha MHOXKUTETH.

Anrebpanueckass apo6b. OCHOBHOe CBOWMCTBO anreOpanueckoil apobu. CroxxeHwue,
BbIUMTaHWEe, YMHOXeHHe, [esieHre anrebpandeckux apobeit. PaijoHasbHbIe BBIDOKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHUs ¥ HepaBeHCTBa Y paBHeHHUs M HepaBeHCTBa

KBagparHoe ypaBHeHue, ¢dopmysna KOpHell KBajpaTHoro ypaBHeHMs. Teopema Buera.
PerieHue ypaBHeHUH, CBOZSILIMXCS K JIMHEMHbIM W KBaJpaTHbIM. [Ipocrefimve apobHO-
paLMOHa/IbHble YpaBHeHUS.

I'padrueckass UHTepripeTalysi ypaBHeHU C ABYMSl lepeMeHHbIMU U CHUCTeM JIMHEeWHBIX
ypaBHeHUW C ABYMsl MepeMeHHbIMU. [IpvMepbl pellleHMs CUCTeM HeWHEeNHbIX YpaBHEHUU C
[BYMs1 IlepeMeHHbIMH.

PerrieHre TeKCTOBBIX 3a7jau ajreOpauyeckuM CIiocoboM.

UucioBble HepaBeHCTBA W HUX CBOHcTBa. HepaBeHCTBO C OAHOW TepeMeHHOM.
PaBHOCU/IBHOCTb HepaBeHCTB. JIMHeliHble HepaBeHCTBa C OAHOM TrepeMeHHON. CHCTeMbl
JIMHEWHBIX HepaBeHCTB C OZIHOM repeMeHHOM.

OyHKIMY DyHKIUHA

[Monsitve dyHkpm. ObnacThb ompeeseHUss U MHOXKECTBO 3HaueHHH (GyHKIMH. CriocoObI
3a7iaHusl QyHKLIMH.

I'papuk PyHkyun. YrteHue cBOHCTB (yHKIMU 1o eé rpaduky. Ilpumepsl rpadukos
(GYHKLMH, OTpa)karoluX peasbHble MPOLeCChI.

DyHKUWY, OMUCHIBAIOIIME TPSIMYI0 ¥ 0OpaTHYIO TPOIMOPLMOHAbHbBIE 3aBUCUMOCTH, WX
rpadukd. @yHkIMK y = x2, y = X3, y = VX, y=|x|. ['paduueckoe pelieHre ypaBHEeHUI U CUCTEM
ypaBHEHHUH.

9 K/IACC

UYncia ¥ BbIYMCTIEHUS

ParioHanbHble 4ncla, MppaljioHa bHble YKc/la, KOHeUHble U OeCKOHeUHbIe [ieCSTUUHbIe
Apobu. MHOXeCTBO [|eMCTBUTENbHBIX 4HWCes, JAeHCTBUTe/NbHble UHC/a KakK OecKOHeuHble
JecsiTUuHble  pobu. B3aMHO  OfHO3HAYHOE  COOTBETCTBUE  MEXAY  MHOXKECTBOM
JeICTBUTEJIbHBIX YHCe/T U KOOPAUHATHOM NPSMOM.

CpaBHeHUe [eHCTBUTeNbHBIX uuces, apupMeThyecKue [eiCTBUS C [|eHCTBUTEbHBIMU
YKC/IaMHU.

Pa3mepbl OOBLEKTOB OKDY’KaroLero MHpa, [JIMTeNbHOCTh IIPOLIECCOB B OKPY’KaloIleM
Mupe.

[TpubmpKéHHOe 3HayeHUe BeJUUMHBI, TOUYHOCTb NpUOMDKeHHsi. OKpyr/ieHue uuces.
ITpuknjKa 1 OLleHKa pe3y/IbTaTOB BbIUMC/IEHUM.

YpaBHeHMs1 M HepaBeHCTBA

JIuneliHOe ypaBHeHMe. PellleHre ypaBHeHUH, CBOASAILMXCS K JIMHEUHBIM.



KBagpatHoe ypaBHeHue. PellleHMe ypaBHeHWM, CBOJSAIIMXCS K  KBaJpaTHbBIM.
bukBaspaTHOe ypaBHeHMe. [Ipumepnl pelleHMs ypaBHEHMM TpeTbel M YeTBEPTOW CTereHeun
pasyokeHreM Ha MHOKUTEJIH.

PemneHve  ApOOHO-pallMOHA/NBLHBIX  ypaBHeHWH.  PellleHMe  TEKCTOBBIX  3a7iad
asirebpanyecKUM MeTOZIOM.

YpaBHeHHe C /ByMsl NepeMeHHbIMM U ero rpa¢uk. PeiieHue cucreM [BYX JIMHEWHBIX
ypaBHeHUW C [IByMsl IepeMeHHbIMHU. PellleHWe CUCTeM /[IBYX ypaBHEHWMH, OJHO M3 KOTOPBIX
JIMHEeMHOe, a Jpyroe — BTOPOM cTerneHW. I'padryeckass UHTepripeTaLusi CUCTeMbl YPaBHEHUM C
[BYMsl TlepeMeHHbIMM.

PerieHre TeKCTOBBIX 3a/jau ajireOpanyecKuM CriocoOoM.

UuncnoBble HepaBeHCTBA U MX CBOMCTBA.

PemeHne vHeNHBIX HEpaBeHCTB C OJHOW MepeMeHHOW. PellleHue cCuUCTeM JIMHENHBIX
HepaBeHCTB C OJHOM mepeMeHHOW. KBajpaTHble HepaBeHCTBa. I'padmueckas WHTeprpeTaLusi
HepaBeHCTB U CHCTeM HepaBeHCTB C [JByMsl IlepeMeHHbIMH.

@OyHKIMY DYHKIMHA

KBagparuuHasi ¢yHkius, eé rpadmk u cBoiicTBa. Ilapabosia, KOOpAMHATBHI BEPIIMHEI
rapaboJibl, 0Cb CUMMETPHH ITapaboibl.

I'paduiku pyHKImi: v = kx, y = kx + b, y = k/x, y = x3, y = VX, y = ||, ¥ X CBOMCTBa.

YucnoBele nocneoBatebHOCTY Unc/10BbIe IOC/IeA0BaTe/IbHOCTH U POrpeccuu

[ToHsATHE YMCIOBOM MOC/e[0BaTebHOCTH. 3a/jlaHHe M0C/Ie[0BaTe/IbHOCTH PeKYPPeHTHOM
dbopmynoii u popMyJIol n-ro useHa.

Apudmernueckass U reomeTpuyeckas —nporpeccuu. Popmynbl  n-ro  ujeHa
apuMeTHYeCcKol U reoMeTpUYeCcKOoi porpeccuii, CyMMbl MIePBbIX N YJIEHOB.

M300pakeHre uieHOB apu(MeTHUeCKOW W TeOMeTPHUUEeCcKOl MpOrpeccMii TOUYKaMu Ha
KOODPJWHATHOM TIJIOCKOCTU. JIMHENHBIN U SKCMTOHEeHIUaIbHbIA POCT. C/I0KHBIE MPOLIEeHTHI.



IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA»
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUISA

JINUHOCTHBIE PE3YJ/IbTATBI

JIMUHOCTHBIE pe3y/IbTaThl 0CBOEHUs IIPOrpaMMbl yuebHOro Kypca «Anre6pa» XapakTepu3yrTCs:

1) naTpuoTHUYECKOe BOCIIUTaHHe:

NIpOsIB/IEHHEM MHTepeca K MPOIIJIOMY Y HaCcTOsII|eMy POCCHICKON MaTeMaTHUKH, 1JleHHOCTHBIM OTHOILIEHHEM K
JOCTWKEHUSIM POCCUHACKMX MAaTeMaTHKOB W POCCHHCKOM MaTeMaTHMuecKOW LIKOJbI, K WCIIO/b30BAaHUIO 3TUX
JOCTYDKeHUH B IPYTUX HayKax Y MPUKJIaJHBIX cepax;

2) rpa)kJJaHCKOe M /[yXOBHO-HPaBCTBEHHOE BOCIIUTAHHe:

TOTOBHOCTHIO K BBIMOJIHEHWIO O0SI3aHHOCTeH TpakKJaHWHA W peasu3alyd ero TpaB, Mpe/CTaB/leHHeM O
MaTeMaTHUecKUX OCHOBaX (YHKLIMOHMPOBAHWS pa3lUUHbIX CTPYKTYD, SIBJIeHWH, TpOLeJyp T'PaKIaHCKOTO
obijectBa (Harpumep, BbIOOpPBI, OMpPOCHI), TOTOBHOCTBIO K OOCYXX/IEHWMIO 3ITUUECKUX TIpO0/eM, CBSI3aHHBIX C
MPaKTUUECKUM TIPUMeHeHHeM [OCTW)KEHWM HayKd, OCO3HaHMEM Ba)KHOCTH MOPAJbHO-3THUECKHUX TMPUHLIMIIOB B
JlesiTeJIbHOCTY yUEHOr0;

3) Tpy/i0BOE BoCIIUTaHUe:

YCTaHOBKOI Ha aKTHMBHOE yyacTHe B pelleHHH NPAaKTHMUYeCKUX 3a/ay MaTeMaTH4yeCKOil HarpaBlIeHHOCTH,
OCO3HaHMEM B@KHOCTU MareMaTHUeckoro o0pa3oBaHMs Ha [IPOTSDKEHMM BCeld JKU3HU JJIs  YCIelIHON
npodecCOHANBHON [ieATe/IbHOCTY M Pa3sBUTHEM HeOoOXOAMMBIX yMEHUM, 0CO3HAHHBIM BBIOODOM U IOCTPOEHHEM
WH/IUBU/IyaIbHOW TPAeKTOPHUM 00Pa30BaHMs U KM3HEHHbBIX TUIAHOB C YUYETOM JIMUHBIX MHTEPECOB U OOIeCTBEHHBIX
noTpebHOCTel;

4) 3cTeTUYeCKOe BOCIIUTAHUe:

CIOCOOHOCTBI0 K 3MOLIMOHA/IBHOMY M 3CTETHUECKOMY BOCTIPHSATUIO MaTeMaTHUeCKHMX OOBEKTOB, 3afiad,
peLIeHUH, pacCy>KIeHHH, YMeHHUIO BUIeTh MaTeMaThyeckre 3aKOHOMEPHOCTH B MCKYCCTBE;

5) LIeHHOCTH HAYYHOI'0 MO3HAHUS:

OpueHTaLeld B [ieATeJIbHOCTH Ha COBPEMEHHYIO CHCTeMy HAy4HBIX Tpe/CTaB/ieHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs UesoBeKa, MPUPOJbl U 00IecTBa, TIOHUMaHUEM MaTeMaTHueCcKod HayKd Kak cdepbl
YesI0BEUECKOM /IesITe/IbHOCTH, 3TAIoB eé pa3BUTHS U 3HAUMMOCTH /IS Pa3BUTHS LIMBUIN3ALMH, OB/IaZleHUEM SI3bIKOM
MaTeMaTHKH U MaTeMaTU4eCKoi KyJbTYPOi KakK Cpe/iCTBOM IT03HAHKMS MUPa, OB/IafieHHeM IPOCTeNIIMMHI HaBbIKaMH
HCCIe/I0BaTe/NbCKOM IesITe/IbHOCTH;

6) ¢pusnyeckoe BocnuTaHue, HOPMHUPOBaHKE KY/IbTYPHI 30POBbS1 H YMOLMOHA/IHHOI0 0/1ar 00 Iy Yns:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYecKHe 3HaHUS B MHTepecax CBOETO 3/I0DPOBbsl, Be/eHHsl 3/10pPOBOIO
obpasa >KM3HM (30pOBOe TMTaHWe, COAJaHCHPOBAaHHBIA DEXUM 3aHATHH WM OT[bIXa, peryJsipHas (u3ndeckas
AKTHUBHOCTb), CHOPMUPOBAHHOCTHIO HABbIKA pPed)yieKCUU, MPU3HAHUEM CBOETO Mpaea Ha OLUIMOKY U TaKOTO >Ke MpaBa
JPyTOro ueJioBeKa;

7) 3K0JI0rHYecKoe BOCIIUTaHHe:

OpueHTaLMell Ha TpUMeHeHWe MaTeMaTHUeCKWX 3HaHWW [/ pelleHus 3ajad B 00/acTH COXPaHHOCTH
OKpY>KarolIleil cpeZibl, TJIAHMPOBAHUS MOCTYIIKOB U OLIeHKH WX BO3MOXKHBIX TIOC/IeACTBUH [/l OKPY KaroLlei cpejipl,
0CO3HaHUeM I7100albHOr0 XapakTepa 3K0JIOrnIecKUx NpobsieM U MyTel UX pelleHus;

8) ajanTanysa K H3MeHAIIUMCS YCJIOBHAM COLMA/IHLHOM M IPUPO/HOM CpeJbl:

TOTOBHOCTBIO K [IeMCTBUSIM B YC/IOBUSIX HEONpeJie/IEHHOCTH, TTOBBILIEHUIO YPOBHS CBOell KOMIIETEHTHOCTH
yepe3 MpakKTUUeCcKylo JesiTeNbHOCThb, B TOM UHC/le YMeHHe YUUThCS Y APYIUX Jofel, npuobpetaTts B COBMECTHOM
JlesTe/IbHOCTY HOBble 3HaHUs, HaBbIKM U KOMIIETEHLUH 13 OIIbITa [PYTHUX;

Heo6X0/IMMOCTBIO B ()OPMUPOBAHKUHN HOBBIX 3HAHUM, B TOM UHC/Ie (OPMYTUPOBATh U/IEH, TIOHSTHS, TUITOTE3bI
006 00BeKTax U sIBMEHUSIX, B TOM UYHC/Je paHee HEW3BECTHBIX, OCO3HABaTh Je(UIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTeH, M/IaHUPOBaTh CBOE pa3BUTHE;

CIOCOOHOCTBI0 OCO3HABaTh CTPECCOBYIO CHUTYAL[MIO, BOCIIPUHMMATh CTPECCOBYH) CHTYaLMIO KakK BBI3OB,
TpeOyIOIMii KOHTPMEP, KOPPEKTUPOBAThL IPUHUMAaeMble pelleHHs U AeHCTBYs, (OPMYIMpPOBaTh M OL|eHHUBATh PUCKU
U TI0C/Ie/ICTBUS], JOPMUPOBATh OIBIT.

METAIIPEJMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbLHbIE YHUBEPCA/IbHbIE yUe0HbIe JeHCTBUS

ba3oBble jiornueckKue JJelCTBUs:



BBIIB/IITh M XapAKTEPH30BaTh CYILECTBEHHbIE TPU3HAKA MaTeMaTUYeCKUX OOBEKTOB, TMOHSTHH,
OTHOLIEHWH MeXAy TIOHATUSMH, (ODMY/IHUpPOBaTh  OMpEeZeNeHUs] TIOHATHH, YCTaHaBIUBATh
CyLeCTBeHHbI TPU3HAK KIacCU(QUKALWKM, OCHOBaHWS /i1 000OIIeHWS W CpaBHEHWs, KPHUTEPUH
MPOBOJMMOTO aHa/IN3a;

BOCTIPMHUMATh, (OPMY/IMPOBaTE U NPeobpa3oBbIBaTE CY)KAEHUs: yTBEpAUTE/bHbIE U OTPHULIATeNbHbIE,
eJIHUYHbIe, YaCTHBIEe U OOLIHe, YCIOBHBIE;

BBIB/ISITh MaTeMaTHuecKde 3aKOHOMEDHOCTH, B3aUMOCBSI3M U TIPOTHUBOpeurs: B (hakTax, J[aHHBIX,
HaO/IOZIEHUsIX U YTBEP)XKIEHWsX, IpejjaraTb KpUTEPUM [yil BbIAB/IEHUs 3aKOHOMepHOCTeH U
TPOTHBOPEYNii;

JlesiaTh BBIBO/BI C MCII0/Ib30BaHUEM 3aKOHOB JIOTMKH, [JeYKTUBHBIX M MHAYKTUBHBIX YMO3aK/IOUeHUH,
YMO3aK/IF0ueHui 110 aHa/IoTuy;

pa3bupaTh Ji0Ka3aTe/bCTBa MAaTeMaTUUECKUX YTBEP)KAEHWH (TpSIMble U OT TPOTHUBHOTO), MPOBOJWTH
CaMOCTOSITEJTBHO HECIOXKHBIE I0Ka3aTeNbCTBA MaTeMAaTHUECKUX (DAKTOB, BLICTPAMBATh apryMeHTALHIO,
TIPUBOJUTE TPUMEPBI M KOHTPIIPUMEDBI, 000CHOBEIBaTh COOCTBEHHBIE PACCYKEHUS;

BBIOMpATh Croco0 pelreHUs1 yueOHOH 3afaud (CpaBHHUBATH HECKOJIBKO BAPUAHTOB peLleHHs, BRIOMpaTh
HanboJiee MOAXOASAIINIA C YYETOM CAMOCTOSTE/BHO BbIZ|e/IeHHBIX KDUTEPUER).

Ba3oBble uccieoBaTe/IbCKHE JeHCTBUA:

HCII0/Ib30BaTh BOMPOCHI KaK HCC/Ie0BaTe/bLCKUM WHCTPYMEHT IM03HaHMsSA, (POPMY/IMPOBaTh BOIPOCHI,
GbuKcHpyroOIe TPOTHBOpeure, MpobieMy, CaMOCTOSATE/NbHO YCTaHABIMBATH MCKOMOE W JIaHHOe,
(hopMUpPOBATE TUIOTE3Y, API'yMEHTHPOBAThL CBOIO MO3ULIMI0, MHEHUE;

MPOBOJIUTH TI0 CAMOCTOSITEJIbHO COCTABIEHHOMY TIIJIaHy HECJIOXKHBIA SKCIIePUMEHT, He0OJIbIIoe
HCC/Ie[IOBaHUe 0 YCTAHOBJIEHHI0 0COBEHHOCTeH MaTeMaTHYeCKOro 00heKTa, 3aBUCUMOCTel 00bEeKTOB
Mexy coboid;

CaMOCTOSITENTLHO (POPMYJIMPOBATE 000OIIEHHS U BEIBOABI 110 Pe3yJ/bTaTaM IPOBEeJEHHOT0 Hab/IIo/eHusI,
HCC/Ie[OBaHMs, OL[eHHUBATh JOCTOBEPHOCTD TIOJIYYeHHBIX Pe3Y/IbTaTOB, BEIBOAOB 1 0600IIeHHI;
TPOrHO3MPOBaTh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAKXKe BBIJBUIaTh TPE/TIOI0KEHHS O eT0 Pa3BUTHI
B HOBBIX yC/IOBUSIX.

Pa6ora c undopmarueii:

BBISIB/IATh HEJOCTATOUHOCTh W W30BITOUHOCTb WH(OpPMALMHM, JAHHBIX, HEOOXOMUMBIX /IS pelleHus
3a7aum;

BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBaTh U MHTEPIIPETUPOBATh MH(MOPMALMIO PAa3/IMYHbIX BUZOB
1 (opM Mpe/iCTaB/IeHNS];

BbIOMpaTh (OpMY TIpe/CTaBAeHUs] WH(OPMAlLMKM W WUIIOCTPUPOBATb pelllaeMble 3a/laud CXeMaMH,
JarpaMMaMu, MHOW rpadMKoN U X KOMOUHAL[USIMY;

OLIEHHBATh  HAEKHOCTb  MHGOPMALMM 1O  KPUTEPUSIM, TIPEJJIOKEHHBIM  YUUTENEM WU
c(hOpMyJIMPOBaHHBIM CaMOCTOSITEITLHO.

KOMMyHHKaTPlBHLIe YHUBEpPCA/IbHbIE yqeﬁnble }]eﬁCTBPlH:

BOCIIPUHUMATH U ()OPMYJIMPOBATh CY)K/IEHHsI B COOTBETCTBHU C YC/IOBUSIMM ¥ LI€/IIMH OOIIEHHs], SICHO,
TOYHO, IPAMOTHO BBIPA)KaTh CBOK) TOUKY 3DEHMS B YCTHBIX ¥ MUCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHMS
110 XO7ly PeIlleHus 3a/laui, KOMMEHTUPOBATh MOJTyUeHHbIH pe3y/ibTaT;

B Xoj/le 00OCYX[eHusl 33a[jaBaTh BOMPOCHI MO CYIIECTBY OOCYX/JaeMoi TeMbl, Mpob/eMbl, pelaeMoi
3a7laud, BBICKA3bIBaTh WM, HalleJieHHbIE HA TOMCK DEIeHHs, COTOCTAaB/STh CBOU CYXKIEHUS C
CY)KIEHUAMM [IDYTHX YUYaCTHHKOB [uajsora, OOHApy)KHBaTh pas3/Muie W CXO/ICTBO TIO3WI[UM, B
KOPPEKTHO# (hopMme (hopMy/IHpOBaTh Pa3HOI/IACHSI, CBOW BO3PayKEHHUS;

TIPEe/ICTaB/ISATh Pe3y/IbTaThl PELIEHUs 33/]auM, SKCIIePUMEHTA, UCC/Ie[IOBAHUsI, TPOEKTA, CAMOCTOSITETLHO
BbIOMpATh OPMAT BBICTYIIIEHUS C YUETOM 3aa4 MPe3eHTalul U 0COOEHHOCTeH ayJUTOPUH;

MOHMMATh U WCIIO/Ib30BATh TPEUMYIECTBA KOMAHAHOW M WMHAUBHAYAJbHOM pabOThI MpU pelleHun
yueOHBIX MaTEMAaTHUYECKUX 3a/1au;

MPYHUMATh [e/lb COBMECTHOM [IeSITe/IbHOCTH, IUIAHWPOBATh OPraHU3aldi0 COBMECTHOW paboTsl,
pacrpesiesiiTh BU/bI pabOT, J0rOBapuUBaThCH, O0OCYXKIATh TPOIleCC W pe3y/abTaT paboThbl, 0000IaTh
MHEHHsI HECKOJIbKUX JTFOfIEH;

Y4YaCTBOBATh B TPYMIOBBIX (hopMax paboThl (06CyKIeHwsi, 0OMeH MHEHWsSIMH, MO3TOBBIE INTYPMbI U
JpyTHe), BBITIONHATL CBOK 4YacTh PabOThl W KOOPJWHHUPOBATH CBOW JIEMCTBUSI C [PYTHMH WieHaMH
KOMaH/Ibl, OLIeHWBAaTh KaueCTBO CBOETO BK/IaJa B OOIMH MPOAYKT 110 KPUTEPHSM, CHOPMY/TMPOBAHHBIM
yUYaCTHUKAMH B3aUMOJI€ACTBHSI.



Pery/iATHBHbIE YHUBEPCaAbHbIE YUeOHbIe JelCTBUS
Camoopranu3sanus:
®  CAMOCTOSITEJIBHO COCTAB/ISATH IJIaH, aJTOPUTM pelleHusl 3a7aud (WK ero 4acThb), BBIOMpATh Crocod
pellieHHs] C Y4ETOM HMEIOLIMXCS PecypcoB U COOCTBEHHBIX BO3MOXKHOCTeH, apryMeHTHpPOBaTh U
KOpPPeKTHPOBaTh BapHaHThI pellieHni ¢ yI6TOM HOBOM MH(opMaLiiy.
CaMOKOHTPOJIb, 3MOLIMOHA/IbHBII UHTE/UIEKT:
*  BrazieTb criocobamMy CaMONPOBEPKH, CAMOKOHTPOJIS TIPOLiecca M pe3yJsbTara pelieHus MaTeMaThdecKoi
3a7lauy;
*  mpejBUJeTb TPYAHOCTH, KOTOPble MOI'YT BO3HHKHYTh IPU DelleHHH 3aflaud, BHOCUTb KOPDEKTUBHI B
JleATe/IbHOCTh Ha OCHOBE HOBBIX 00CTOATENBbCTB, HalileHHbIX OLINOO0K, BbIsBJIEHHbIX TPYAHOCTEN;
®  OIeHMBAThb COOTBETCTBHE pe3yJsibTaTa JesTeJbHOCTH TOCTABJEHHON LeId W YCJIOBUSIM, OOBSICHATH
TIPUUMHBI JOCTHXKEHUSI WJIM HeJOCTYDKEHHUS 11e/IM, HaXOJUTh OLIMOKY, aBaTh OLIEHKY NMPUOOPeTEHHOMY
OTIBITY.

INPEAMETHDBIE PE3YJ/IbTATDBI

K koHI1y 00yueHusi B 7 KJ1acce 00yUaroILIUiACs MOMYUUT CIeYIOLIMEe TIPeIMeTHbIE Pe3yJIbTaThl:

Yuc/ia ¥ BBIYUCTEHUs

BBbINoHATE, CcoueTasi YCTHbIe W MUCbMEHHbIE TIPUEMBI, apridMeTHyecKue NeWCTBUS C paLMOHATBLHBIMU
YHUCTaMH.

HaxomuTh 3HaueHUs] YMC/IOBBIX BBIPAXKEHUM, MPUMEHATh Pa3HOOOpasHble COCOOBI U MPUEMBI BBLIUMCIEHUS
3HaueHUH JPOOHBIX BBIPAXKEHHUH, COIEPKallX OOBIKHOBEHHbIE U JeCSITHUHBIE [POOU.

[Mepexoguth OT OAHOW (hopMBI 3amucu uucen K Apyrod (mpeoOpa3oBbIBaTh MAECATHYHYIO [pOOb B
0OBIKHOBEHHY0, 0OBIKHOBEHHYO B /IECSITUUHYIO, B YUaCTHOCTU B OECKOHEUHYIO [IeCATUUHYIO [pOOb).

CpaBHHUBATH U YIIOPSJOUMBATh Pal[MOHA/IbHBIE UUCIA.

OKpyI/IiTh UKCIa.

BBINOMHATL TIPUKUKY W OLIEHKY pe3y/bTaTa BbIUMC/IEHWM, OLIEHKY 3HAUeHHI YKMC/IOBBIX BbIDaXKEHWH.
BBINOJHATE IEWCTBUS CO CTENMEHSIMU C HATYPaJIbHBIMU MTOKA3aTe/SIMU.

[TpuMeHsITh IPU3HAKU I€TMMOCTH, Pa3/I0XKeHHe Ha MHOXKUTE/IM HaTyPaJIbHbIX UKCEJI.

PeraTh NMpakTHUKO-OPUEHTHPOBAHHbIE 33/]auM, CBsI3aHHbIE C OTHOIIEHUEM BeJIUYWH, MPOMOPIMOHATLHOCTBIO
BeJIMYWH, TIPOLIEHTaMM, MHTEPIIPETUPOBATh Pe3y/bTaThl PelleHUs 3aZiau C YYETOM OrpaHHUYeHHH, CB3aHHBIX CO
CBOWCTBaMM pacCMaTPUBAEMBIX 0OBEKTOB.

Anrefépanueckue BbIpOKeHHA

Vcrnonb30BaTh anrebpandyeckyrd TEPMHHOJOTHIO W CUMBOJIMKY, TDUMEHSTh €€ B MpOLIECCe OCBOEHHUS
yueGHOr0 MaTepuasa.

Haxomuth 3HaueHHs1 OYKBeHHBIX BBID&XEHWH TPH 3a/laHHBIX 3HAUEHUSIX MePeMEHHBIX.

BrimosiHATE TipeoOpa3oBaHMsS 11€/IOT0 BHIDA)KEHHsT B MHOTOU/IEH TIpUBe/leHHeM TMOJ00HBIX C/laraeMbix,
PaCKpBITHEM CKOOOK.

BBINOHATE YMHOXKEHHE OJHOY/IeHAa HAa MHOTOUIEH W MHOTOWIeHAa Ha MHOTOY/IEH, MPUMEHSITh (OpPMYJIbl
KBaZipaTta CyMMbI U KBaZipaTa pa3HOCTH.

OcCy1ecTB/ATh pa3/io)KeHHe MHOTOUIEHOB Ha MHOXKMTEU C TIOMOILbIO BLIHECEHUs 3a CKOOKM 001jero
MHOXKUTEJIsI, TPYIITUPOBKH CJlaraeMbIX, TPUMeHeHHs1 POpMYT COKPAIIEHHOTO YMHOEHUS.

[TpumeHsITH TIpeoOpa30BaHUS MHOTOU/IEHOB [iisl pelleHus] Pa3/IMYHbIX 3aZlad M3 MaTeMaTHUKH, CMEeXKHBIX
TIpeIMETOB, U3 pealbHOW TPAKTHKH.

Hcrnonb30BaTh CBOWCTBA CTeTeHel C HaTypaibHBIMU TIOKa3aTe IsIMU /i/1sk TIpe06pa30BaHust BhIPA>KEHHUH.

YpaBHeHuUsI 4 HepaBeHCTBA

Pemath J/IMHelHble ypaBHEHUS C OJHOW TepeMEeHHOH, TMpUMEHss TpaBWla Tepexoja OT HCXOAHOrOo
ypaBHeHUsI K paBHOCUJIBEHOMY eMy. [IpoBepsiTh, SB/SETCS A YMC/I0 KODHEM YPaBHEHUSI.

[MpumeHsTh rparuecKre MeTO bl MPY PEIIeHUY JIMHEHHbBIX YPaBHEHUH U UX CUCTEM.

[MoabupaTh NpUMEpHI Tlap YUCE, SIBJISIOLUXCS PEIIeHeM JIMHEHHOTO YPaBHEHUs C ABYMs TIepEMEeHHbBIMHU.

CrpouTh B KOODJMHATHOW IJIOCKOCTH TpauK JIMHEHHOTO ypaBHEHHUs C JIByMsl MEPeMEHHbIMHU, TOJb3YsCh
rpaduKoM, MPUBOAUTL TIPUMEPHI PellIeHUs] yDaBHEHUSI.

PeraTh cHCTeMbI IByX JIMHEHHBIX YPaBHEHUM C IBYMSI IEPEMEHHBIMU, B TOM UUC/Ie rpauyecKu.

CocTaBnisiTb U pellaTh JIMHEHHOe YpaBHEHWE WM CHUCTEMY JIMHEMHBIX YPaBHEHUH M0 YC/IOBHIO 3aJauM,
WHTEPITPEeTUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/]auMl MOJTyUYeHHBIN pe3ysibTaT.



DyHKMU

M3006paxkaTb Ha KOOP/JUHATHOM MPSIMOM TOUKH, COOTBETCTBYIOILME 3a/laHHBIM KOOP/IMHATAaM, JTyYH, OTPe3KH,
WHTepBaJIbl, 3aMUChIBATh YKCIOBbIE TPOMEXXYTKH Ha aareOpanyeckoM si3bIKe.

OTMeuaTh B KOOPJMHATHOM IVIOCKOCTH TOYKU T10 3a[l@HHBIM KOOpZAWHATaM, CTPOUThH rpadMKH JMHEeHHbIX
¢dynakiuii. Ctpouts rpaduk GyHKIMA ¥ = [X|.

OnuceiBaTb C TMOMOMIBI0 (DYHKLMM H3BeCTHble 3aBUCHMOCTH MEXJy BeJMUMHaMH: CKOpPOCTb, BpeMs,
paccrosiHye, 1ieHa, KOJIMUeCTBO, CTOMMOCTb, IIPOU3BOJUTE/ILHOCTD, BpeMsi, 005EéM paboThL.

HaxoauTb 3HaueHe (YHKIUY 110 3HaUeHUIO eé apryMeHTa.

IMTonumars rpaduyeckuii criocob npescTaB/ieHus U aHaau3a HH(OPMAalKH, U3B1eKaTh U UHTepIpeTUpOBaTh
nH(OpMAaLMIO U3 rpadUKOB peasbHbIX [IPOLIECCOB U 3aBUCUMOCTEH.

K KoHI1y 00yueHust B 8 K/1acce 00yJaroIUics TIONYUYUT C/IeIYIOIUe MPeAMETHbIE Pe3Y/IbTaThl:

Yucia ¥ BBIYUCTIEHUs

Wcrionp30BaTh HauasbHble TIPeACTABJEHHS] O MHOXKECTBe [IeWCTBUTENBHBIX UHMCeN JJisi CpPaBHEeHWS,
OKDYTJIEHHUS U BBIUKMCIEHWH, M300pa)kaTh IeHCTBUTE/TbHBIE UKC/Ia TOUKaMU Ha KOODAWHATHOU MPSIMOH.

ITpumeHSTH MOHATHE apyU(MeTHUeCKOT0 KBaJpaTHOTO KOPHSI, HAXOAUTh KBaZipaTHbIe KOPHH, UCTIOMb3Ys TIPU
HeoOXOJVMOCTH KajIbKyJISITOP, BBIMOJHATL TpeoOpa3oBaHUs BBID&KEHWH, COJepKalluX KBaJpaTHble KOPHH,
WICTIONB3Ys CBOWCTBA KOPHEH.

Hcronb30BaTh 3aricy 60MBIINX W MaJIbIX YHCEST C TIOMOLIBIO IeCITHUHBIX Jpo0el 1 crereHeii uncna 10.

Asnredpanueckue BbIpaKeHHUs

[TpuMeHsATb IIOHSTHE CTeleHd C LelbIM II0Ka3aTeseM, BBINONHATH IpeoOpa3oBaHUs BbIpayKeHWH,
COZleprKalljX CTeleHH C LiesIbIM I0Ka3aTeseM.

BrInosiHATE ToXKecTBeHHbIe Tpeobpa3oBaHysl PallOHa/IbHBIX BHIpAKEHUH Ha OCHOBe IIPaBUI 1elCTBUM Haf,
MHOTOU/IeHaMH U ajirebpanyecKuMH IpobsmMH.

Pack/a/ibiBaTh KBaZIpaTHBIN TPEXU/IEH HA MHOXKUTEJTH.

[TpuMeHATb MpeoOpa3oBaHMsl BBIPAKEHWW [Jis1 DeLIeHHs DPaslUuHBIX 3a/au M3 MaTeMaTHKH, CMEXHBIX
TIpe/IMETOB, M3 pealbHOW TPAKTHKY.

YpaBHeHus1 M HepaBeHCTBaA

Pemiath nMHelHble, KBaZipaTHble ypaBHEHMs M pal{MOHa/bHbIe YPaBHEHWS, CBOJSLIMECS K HUM, CHCTEMBI
[BYX ypaBHEHUH C AByMs TlepeMeHHbIMHU.

ITpoBozAuTh TpOCTelilvie MCCAe0BaHUsl YpaBHEHUI M CHUCTeM ypaBHeHMH, B TOM 4UWC/e C MpUMeHeHHeM
rpaduuecKux TpejcTaBieHuN (yCTaHaBIMBaTh, MMeeT JId ypaBHEHHe W/IM CHCTeMa ypaBHEHWM pellleHus, ecyiu
HMeeT, TO CKOJIBKO, U TIpouee).

ITepexoguTh OT CI0BeCHOM (GOPMY/IMPOBKY 3a/jaudl K eé anrebpanueckoil Mozie/id C IOMOILbI0 COCTaB/IeHHUS
yPaBHeHMsI WM CHUCTeMbl YpaBHEHW, WHTepIpeTUpOBaThb B COOTBETCTBUM C KOHTEKCTOM 3a/laud I0Jy4YeHHBIH
pe3yJ/bTar.

[TpuMeHSITH CBOMCTBA UMCJIOBBIX HEPABEHCTB JJIsi CpPaBHEHHs, OLeHKH, pellaTh JIMHeHHble HepaBeHCTBa C
OJHOM TepeMeHHONM M WX CHCTeMBbl, /laBaTh Tpa(UuecKyl0 WUTIOCTPALMI0 MHOXKECTBA pelLleHHi HepaBeHCTBa,
CHCTeMbI HepaBeHCTB.

DyHKIMHU

[ToHMMaTh U UCIOJb30BaTh QYHKIMOHABHBIE TIOHSTHS U A3bIK (TEPMUHBI, CHMBOJIUeCKHe 0003HaueHusl),
oTIpe/iesIsITh 3HaueHue (DYHKIMU 110 3HaYeHHIO0 apryMeHTa, OIpe/ie/isiTh CBOMCTBA (GYHKIUM T10 eé rpaduKy.

Ctpouts rpaduKy 37eMeHTapHBIX (PYHKIMM BUAA:

y=k/x,y=x2,y=x3,y = x|, y = VX, ON1CBIBaTh CEONCTBA UMC/IOBON (QYHKIMH 110 €€ rpaduKy.

K KoHLy 00yueHust B 9 Kj1acce 00yYaroIUics TIOTYYUT CIeYIOIIHe MPeAMETHbBIE Pe3Y/IbTaThl:

Yucia ¥ BBIYUCTIEHU

CpaBHHUBATh U YIIOPS0YMBaTh Pal[OHa/IbHbIE M UPPALjOHa/IbHbIE UHC/Ia.

BemonsaTe apudmeTrryeckre AelCTBUS C palMOHA/JBHBIMK YMC/IAaM{, COueTasi YCTHble M IHMCbMEeHHbIe
MIPUEMBI, BBITIO/THSATD BBIYUC/IEHNS C HPPALMOHAIBHBIMU UMCIaMH.

HaxoauTte 3HaueHMsl CTemieHeM C Lie/IbIMM TOKasaTeassMd U KOPHeH, BBIUMC/IATH 3HAUEHHSl UMC/IOBBIX
BbIpa)KeHUIA.

OKpyr/Th AelCTBUTebHbIE UYMC/IA, BBINOIHATL MPUKUIKY pe3y/bTaTa BbIUMCIEHUH, OLIeHKY YMCIOBBIX
BbIpa)KEHU.

YpaBHeHUd M HepaBeHCTBa

Pemiath JMHedHbIE W KBaJIpaTHbIE YpPaBHEHWs, YPaBHEHMs, CBOJSIIVECS K HUM, TPOCTelinue ApoGHO-
paLMoHaJIbHbIe YPaBHEHHSI.



Pemath cucTeMbl ABYX JIMHEHHBIX ypaBHEHWH C ABYMs TlepeMeHHBIMH M CHCTeMbI /IByX ypaBHEHUH, B
KOTOPBIX OJJHO YpaBHEHHe He SIB/ISeTCs IMHEHHbIM.

Pemmath TEKCTOBBIE 3a/lauu ajqrebpanyecKUM Coco60M C TIOMOLIBIO COCTaB/IeHUs] YPaBHEHUS UITH CUCTEMBI
[BYX ypaBHEHUH C ABYyMs TlepeMeHHbIMHU.

ITpoBoziuTh TpOCTelIIvie WCCAej0BaHUsl YpPaBHEHUI M CHUCTeM ypaBHEHMH, B TOM 4UWcJe C MpUMeHeHHeM
rpaduuecKux TpejAcTaBieHuM (yCTaHaBIMBaThb, MMeeT JId ypaBHEHHe WM CHCTeMa ypaBHEHWM pellleHus, ecyiu
HMeeT, TO CKOJIbKO, U TIpouee).

Pemarh /vHeliHbIe HEPaBeHCTBA, KBaJjpaTHbIe HePaBeHCTBA, U300pakaThb pellieHHe HepaBeHCTB Ha UMC/I0BOM
TIPSIMOM, 3aMMChIBaTh pellleHHe C TOMOIIBI0 CUMBOJIOB.

PemiaTh crcTeMbl MHEMHBIX HepaBeHCTB, CUCTEMbI HepaBeHCTB, BK/IIOUArOllje KBa/paTHOe HepaBeHCTBO,
n300pa)kaTh pellleHre CHCTeMbl HEDaBEHCTB Ha UMC/IOBOM TIPSIMOM, 3aMMChIBAaTh PellieHre C TIOMOIL[bI0 CHMBOJIOB.

Vcriosie30BaTh HEpaBeHCTBA MPH PeLIeHUH Pa3InyHbIX 3a7ad.

DyHKMHU

Pacrio3HaBaTh (PyHKLMHM M3YyUeHHBIX BHJOB. [I0Ka3biBaTh CXxeMaTHUeCKH pacIoioykeHne Ha KOOPJHUHAaTHOU

TUIOCKOCTH rpadukoB QyHKumi Buga: y = kx, y = kx + b,y = k/x,y =ax2 + bx + ¢,y = x3, y=Vx,y = |x|, B
3aBUCHMOCTH OT 3HaYeHUH K03 HULMEHTOB, OMUCHIBATh CBOMCTBA (PyHKLMI.

CTpouTh W u300pakaTb CXeMaTHYeCKU TpadUKM KBAaZPATHUHBIX (DYHKIWMH, OMUCHIBATH CBOWCTBA
KBaZIpaTUUHBIX (QYHKLMH 110 UX rpadurkam.

Pacrio3HaBaTh KBaZIpaTHUHy0 (QyHKUWIO 10 (hopmysie, TIPUBOAWTEL TPUMeEPhl KBaJPaTHUHbIX (QYHKUWH W3
peanbHOM >KU3HU, PU3MKH, TeOMeTPHUH.

Yuc/ioBbIe I0C/Ie/[0BaTe/IbHOCTH U IIPOrPeCcCHH

Pacrio3HaBaTh apupMeTUIeCKyI0 ¥ reOMeTPUUeCKYO MPOrpecCuy MpHU Pa3HBIX CrIocobax 3aJaHusl.

BLITIONHATE BBIYMCIEHUSI C HCIIO/Ib30BaHWeM (OPMy/T N-ro ujeHa apudMeThyecKoil U TreoMeTpUdecKoit
MPOTpeccuii, CyMMBI I1ePBBIX N UJIEHOB.

W306pakaThb ueHbl OC/Ie[0BaTeIbHOCTH TOYKaMK Ha KOOPAMHATHOM TJIOCKOCTH.

Pemarhb 3a7iauy, CBsI3aHHBIE C UHCIOBBIMU 10C/IE/J0BATe/IBHOCTSME, B TOM UKC/Ie 33ia4l U3 PeasbHON KU3HH
(c ucrionb3oBaHUEM KasbKy/ISTOPa, LIM(POBBIX TEXHOIOTHIA).



TEMATHNYECKOE INTAHUPOBAHUE

7 KJIIACC
KosinuecTBo yacoB J/IeKTPOHHBbIE
HaumeHoBaHue
Ne (mmudpoBrie)
pa3/ie/I0B U TEM KonTpoabHbIe IIpakTHueckue
n/n Bcero o0pa3oBaTe/IbHbIE
NporpaMmal padoThI paboThI
pecypcsl
1 Uuicsia v BBIUUCTIEHUS. 75 1
ParjyoHabHbIe YKC/Ia BubnuoTeka 110K
Anreb
2 /ITebpautieckue 27 1 Bubnuoreka IIOK
BbIDa)KEHUS
3 YPABHEHNS 20 1 Bubnuoteka 110K
HepaBeHCTBa
K .
4 OOPAUHATEI M rpagui 24 1 Bubnuoreka IIOK
DyHKIUU
IT
5 OBTOpeHHE 1 6 1 Bubnuoteka 110K
0600111eH1E
OBIIIEE KOJIMYECTBO YACOB 102 5 0
I10 [TIPOI'PAMME




8 KJIACC

Ko/mmuecTBo yacoB D/IeKTpOHHbIE
HaunmenoBanue
Ne (¢ poBrble)
pa3/ie/IoB 1 TEM KoHTpoibHbIe IIpakTHUecKue
n/n DOFDAMMEL Bcero oOpa3oBare/bHbIE
porp paboThI paboThI pecypest
q .
1 WCJ1a ¥ BBIYMCIIEHUS 15 Bu6miorexa LIOK
KBagpaTHbie KOPHU
Uuc/a v BBIUKCTIEHMUSI.
2 CTemneHs C Lie/IbIM 7 BbubnuoTteka LIOK
ToKa3zaresieM
Anrebpanueckue
3 BBLID@KEHMS. 5 Bbubnuoreka ITOK
KBagpaTHblil TpéxusieH
Anrebpanueckrie
4 BBIPayKEHUS. 15 bubnuoTteka LIOK
Anrebpanueckasi 1pobb
YpaBHeHUs u
5 HepaBeHCTBa. 15 Bubnunoreka LIOK
KBajpaTHble ypaBHeHUs!
YpaBHeHus u
6 HepaBeHCTBa. CUCTEMBI 13 Bubnuoreka LIOK
ypaBHeHU
YpaBHeHus u
7 HepaBeHCTEa. 12 Bubnuoreka IIOK
HepasencrtBa
) .0
8 YHIIHR. LICHOBHb(E 5 Bu6bnuoreka LIOK
TIOHSTUS
) .U
9 YHKIpH. JUCTOBbIE 9 Bubnuoreka LIOK
byHKIMN
I
10 OBTOPEHIE U 6 Bubnuoteka LIOK
06006111eHIE
OBIIEE KOJIMYECTBO YACOB 102 0
T10 ITPOI'PAMME




9 KJ/IACC

Ko/mmuecrBo yacos D/IeKTPOHHbIE
Ne HaumeHoBaHue pa3je/ioB (zudpoBbie)
KonTpo/bHbIE IIpakTHUueckue
n/n 4 TeM NporpamMMsI Bcero oGpa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 Yricia ¥ BBIUMCIEHVIS. 9 Bubnuoteka
[eficTBUTEIbHBIE UKC/IA LIOK
, zpaBHEHI/IH " HepaIiEHCTBa. y 1 BUGIMOTeKA
aBHEHUsI C OHOU
p 5 ! oK
MepeMeHHO
3 YpaBHeHus ¥ HepaBeHCTBa. 14 1 Bubnuoreka
CucreMbl ypaBHeHHi LIOK
YpaBHEeHUst ¥ HEPABeHCTBA. Bubnuoreka
4 16 1
HepageHcTBa oK
Bubnuoreka
5 DYHKIUU 16 1 LIOK
Yuciossie Bubnuoreka
6 15 1
TOC/IeJOBATeTbHOCTH LHOK
7 IToBTOpEHUE, 0000IIIEHHE, 13 1 Bubnuoreka
CHCTeMaTH3aL[{sl 3HAHUE LIOK
OBIIEE KOJIMYECTBO YACOB
- 102 6 0

I10 ITPOI'PAMME




ITIOYPOYHOE IVIAHNPOBAHUE

pallMOHAJIBHBIX

7 KIIACC
KosmmuecTBO yacoB JJ/IeKTPOHHbIE
Ne Jara
n/ | Tema ypoka Bcer | Kontposbn | IlpakTHuec | H3y4eH HupoBsie
oOpa3oBaresb
n o ple pa0oTbl | Kue padoTbl | HA
HbIe Pecypchbl
[TousaTune
1 paLMOHAa/ILHOTO 1 Bubnnotexa
LIOK
yncia
ApudmeTtnueckue
5 JlercTBuYs C 1 Bu6nuoteka
paLoHaIbHBIMU IOK
yKrc/IaMu
ApudmeTuueckure
3 JlefcTBYs C 1 Bu6nuoteka
paLioHaIbHBIMU OK
YyKcaaMu
ApudmeTtnueckre
4 JIeUCTBUS C 1 Bubnuoteka
paLoHa/IbHBIMU IOK
YyKcaaMu
ApudmeTtnueckue
5 JIeACTBUS C 1 BubnuoTeka
palMoHaTIbHBIMU LIOK
YyKcaaMu
ApudmeTtuueckue
5 JIeUCTBUS C 1 BubnuoTeka
parMoHaILHBIMI LIOK
yKrc/iaMu
CpaBHeHue,
7 yIopsiiourBaHue 1 BubnuoTeka
parMOHATBHBIX LIOK
yucesn
CpaBHeHue,
3 yropsilouuBaHue 1 Bubnuoreka
paL[HOHATBHBIX LIOK
yucesn
CpaBHeHue
9 yrl[)opﬂ,qoqm’aaHHe 1 Butmiotexa
LIOK




yuces

CremneHb C
10 Bubnuoreka
HATYpa/IbHbIM
yp 110K
rioKasareyiemM
CreneHb C
11 Bubnuoreka
HATYpa/IbHbIM
yp 110K
rIoKasarejiemM
CremneHb C
12 BubnuoTreka
HATYypa/IbHbIM
yp ITOK
rIoKasarejieM
CrerieHb C
13 ATVDA BubnuoTreka
HaTypa/IbHbIM
Yb ITOK
roKasarejieMm
CrerieHb C
14 ATVDA BubnuoTreka
HaTypa/IbHbIM
Yp 1IOK
rIoKasarejieM
Peitienue
OCHOBHBIX 3ajlau
Ha pobw, BubGnuoreka
15 K
MIPOLIEHTHI U3 oo
peanbHOU
TPaKTUKH
Peiienue
OCHOBHBIX 3ajlau
Ha ipobw, BubGnuoreka
16 OK
MIPOLIEHTHI U3 I
peanbHOU
TPaKTUKH
Pelnienuie
OCHOBHBIX 3ajlau
Ha Jipo0u, BubnuoTeka
17
MIPOLIEHTHI U3 LIOK
peanbHOU
TPaKTUKH
Pelienue
OCHOBHBIX 3a/1a4
Ha Jpo0u, Bubnuoreka
18
TMIPOLIEHTHI U3 LIOK
peanbHOU
TpaKTUKH
19 [Tpu3Haku BuGnuoTteka




JIeTMMOCTH,
pa3/oKeHHs Ha
MHO>KUATETH
HaTypaJTbHBIX
ynces

HOK

20

[TpusHaku
Jle/TMMOCTH,
pas/Io’KeHUs Ha
MHOXXUTEN
HaTypa/bHbIX
yucen

Bubnunoreka
ITOK

21

PeasibHbIe
3aBUCHMOCTH.
[Ipsamast u
obpaTtHas
MPOIOPLIMOHATBH
OCTHU

Bubnuoreka
LIOK

22

PeanbHbie
3aBUCUMOCTH.
[Ipsamas u
obpaTtHas
TMPOTOPLMOHA/ILH
OCTH

Bubnuoreka
LIOK

23

PeanbHbie
3aBUCUMOCTH.
[Ipsamas u
obpaTHas
TIPOTOPLMOHA/IEH
0CTH

Bubnuoreka
LIOK

24

PeanbHbie
3aBUCUMOCTH.
IIpsmas u
obpaTHas
TIPOTIOPLIMOHAIbH
0CTH

Bubnuoreka
LIOK

25

KoHtposbHas
pabora o Teme
"ParlroHaibHbIe
yucaa"

Bubnuoreka
LIOK

26

bykBeHHbIe
BbIpaykeHUs1

Bubnuoreka
LIOK




27

DopmyJibl

Bubnuoreka
LIOK

28

Dopmyiibl

Bubnuoreka
LIOK

29

IlepemeHHbIe.
Hornyctumeblie
3HayeHus
repeMeHHbIX

Bubnuoreka
LIOK

30

[Tpeobpa3oBaHue
OyKBeHHbIX
BbID&)KEHUH,
PacKpbITHE
CKOOOK U
TpUBe/ieHHe
MOI00HBIX
cJlaraeMbIxX

Bubnuoreka
LIOK

31

[Tpeobpa3oBaHue
OyKBeHHBIX
BbIp&KEHUH,
pacKphbITHe
CKOOOK U
TIpUBe/ieHHe
MOZI00HBIX
cJlaraeMbIxX

Bubnuoreka
LIOK

32

[Tpeobpa3oBaHue
OyKBeHHbIX
BbIpa>KeHUH,
packpbITHe
CKOOOK U
TnpYBe/ieHNe
MO00HBIX
c/laraeMbIxX

Bubnuoreka
LIOK

33

[Tpeobpa3oBaHue
OYKBEHHBIX
BbIpa>KeHUH,
pacKphITHE
CKOOOK U
npuBeJieHNe
MOZI00HBIX
CJlaraeMbIxX

Bubnuoreka
LIOK

34

CBoiicTBa
CTerIeHU C

Bubnuoreka
ITOK




HaTypaabHbIM

rI0Ka3aTeyieM
CBoiicTBa
CTereHu C BubnuoTeka
35 OK
HaTypaJIbHbIM il
rI0Ka3aTeyieM
CBoiicTBa
CTereHu C BubnuoTeka
36
HaTypa/IbHbIM OOK
r0Ka3aTe/eM
BubnuoTeka
37 MHorousieHbl
LIOK
BubnmnoTeka
38 MHorouneHsl
LIOK
CioxeHue,
BbIUHTAHUE, BubnuoTreka
39
YMHOKEHHE OK
MHOT'OUJIeHOB
CioxXeHue,
BbIUMTAHUe, BubnuoTreka
40
YMHO)KeHHe OK
MHOT'OUJIeHOB
Ci1oXeHue,
BbIUMTAaHUE, BubnuoTeka
41
YMHO)KeHHe OK
MHOT'OUJIEHOB
CroxkeHue,
BbIUMTaHUE, BubnuoTeka
42 K
YMHOKeHue o
MHOI'OUJIEHOB
DopmyJibl
43 .. BubnuoTeka
COKpalIéHHOI'0
patiy LIOK
YMHOKEHUS
DopMyiibl
a4 N BubnuoTeka
COKpaIIléHHOI'0
pairy LIOK
YMHO>KeHUSsI
DopMyiibl
45 N BubnmoTeka
COKpaIIlEHHOI'0
pai IIOK
YMHO>KeHUSsI
DopmyJibl Bubnuoreka
46 i OK
COKpAI[EHHOTO O




YMHO>XeHHA

Dopmyiibl
47 . Bubnuoreka
COKpAILIEHHOI'0
pat 110K
YMHO>KeHUsI
Paznoxxkenue
48 Bubnuoreka
MHOT'OUJICHOB Ha
ITOK
MHOXXUTeIN
Paznoxxkenue
49 OrOWIEHO BubnuoTreka
MHOTOY/IeHOB Ha
LIOK
MHOXXUTeIN
Pa3noxxenue
50 OLOWIEHOB Ha BubnuoTreka
MHOT'OUYWICHOB H
LIOK
MHOXXUTEeJIN
Pa3noxxenue
51 OFOWIEHOB Ha BubnuoTreka
MHOT'OU/ICHOB H
LIOK
MHOXKUTEeJIN
KonTponbHas
5o paboTa o Teme BubnuoTeka
" Anrebpanueckue LIOK
BbIpakeHus"
YpaBHeHue,
rpaBu/ia
ripeoOpa3oBaHus BubnuoTreka
53 OK
ypaBHEHHS, 1l
PaBHOCHU/IbHOCTD
ypaBHeHU!
JIuHeliHoe
ypaBHEeHUe C
OJTHOM
54 o Bubnuoreka
epeMeHHOU
P > ]'_'[OK
pelieHue
JIMHEMHBIX
ypaBHeHU!
JIuHeliHoe
ypaBHEeHUe C
OJTHOM
55 o Bubnuoreka
epeMeHHOU
P > ]'_'[OK
pelieHue
JIMHEHHBIX
ypaBHeHU!
56 JIvuHeliHoe BubnuoTeka




ypaBHeHUe C

OJTHOM
riepeMeHHOH, 110K
pelieHue
JTUHENHBIX
ypaBHEHUH
Pe1tienue 3afau ¢
bubnmoreka
57 TIOMOILIBIO ITOK
ypaBHeHU!
Peitienuie 3aau ¢
Bubnuoreka
58 TTOMOLL[BIO LIOK
ypaBHeHUM
Permenue 3amau c
Bubnuoreka
59 TOMOLL[BIO LIOK
ypaBHEeHUM
Pemenue 3amau c
Bubnuoreka
60 TOMOLL[bIO LIOK
ypaBHEHUM
JIvuHeliHOe
ypaBHEHUE C
Bubnuoteka
61 JBYMS LIOK
repeMeHHbIMU U
ero rpauk
JIvuHeliHOe
ypaBHEHUE C
Bubnuoreka
62 JByMs IOK
repeMeHHbIMU U
ero rpaduk
Cucrema ByX
JTUHENHBIX
. Bubnuoreka
63 ypaBHEeHUM C IOK
JBYMSI
repeMeHHbIMU
Cucrema 1ByX
JTUHENHBIX
. Bubnuoreka
64 ypaBHEeHUM C 1IOK
JIByMsI
repeMeHHbIMU
Cucrema 1ByX
. Ay bubnmoreka
65 JIMHEMHBIX 1IOK

ypaBHEHUH C




JIByMsi
repeMeHHbIMU

Cucrema Byx

JIMHeHHBIX

66 . Bubnuoreka
ypaBHEHUM C LIOK
IBYMSI
repeMeHHbIMU

67 PelnieHue cucreM BubnuoTreka
ypaBHeHui LOK

68 Penienuie cuctem BubnuoTreka
YpaBHEHM OK

69 Peienue cucrem BubnuoTreka
ypaBHeHuit OK

70 Peiienue cucrem BubnuoTreka
ypaBHeHuUit OK

71 Peiienue cucrem Bubnuoreka
ypaBHeHui LOK
KoHtposbHas

7 pabora o Teme BuGnuoreka
" JIuHeliHble LIOK
ypaBHeHUs"

73 KoopguHara Bubnuoteka
TOYKH Ha MPAMOMA OK

74 YucioBrie BubnuoTreka
HIPOMEXKYTKH OK

75 YuicioBrle BubnuoTreka
TIPOMEXKYTKH HOK
Paccrossaue
MeXy ABYMSI

76 TOUKAMY Bubnuoreka

o LIOK

KOOPJVWHATHOU
TIpSIMOiA
Paccrostaue
MeXIy ABYMSI

77 TOUKAM BubnuoTreka

o ITOK

KOOpJWHATHOU
TIpSIMOiA
ITIpssmMmoyronbHas

78 p y BubnuoTreka
cucreMa ITOK

KOODAHWHAT Hd




IIJIOCKOCTH

IIpsaMoyrosbHas

79 cucrema Bubnuoreka
KOOp/IMHAT Ha LOK
MJI0OCKOCTH
[Ipumepsl

80 rpaduKoB, Bubnuoreka
3a/JaHHBIX HOK
(hopmynamu
[Iprmepsl

a1 rpaduKoB, BubGnuoreka
3a/laHHBIX HOK
dhopmynamu
[Ipymepsl

87 rpaduKoB, BubnuoTreka
3aJaHHBIX OK
¢bopmynamu
UreHue rpadvkoB

83 Bubnuoreka
peasibHbIX LIOK
3aBUCUMOCTeN
YreHue rpadrKoB

84 Bubnuoreka
peasibHbIX } 1IOK
3aBUCHMOCTeN

a5 [TousaTHne Bubnuoteka
byHKLIMM HOK

Bubnuoreka

86 I'padpuk dbyHKIMM ITOK

87 CaoticTBa BubnuoTteka
GyHKLMIA LHOK

a8 CaoticTBa BubnuoTteka
byHKLIMM HOK

89 JluneliHast Bubnuoteka
GyHKLMS LOK

90 JluneviHas BubnuoTeka
yHKIMs HOK
[TocTpoenue

o1 rpaduka BubnuoTreka
NYHeHHOM OK
yHKIMM

9 IToctpoenue BubnuoTteka
rpacduka LHOK




JTMHEeNHOMN
byHKIMM

93

I'paduk pyHKIIN
y =X

Bubnuoreka
LIOK

94

I'paduk QyHKIM
y =X

Bubnuoreka
LIOK

95

KoHntponbHas
pabora o Teme
"Koopaunatel 1
rpaduKu.
®yHKuu" /
Bcepoccurickas
MpOBepoYHast
pabota

Bubnuoreka
LHOK

96

Wrorosas
KOHTPOJ/IbHast
pabora /
Bcepoccurickas
MpOBepoYHast
pabota

Bubnuoreka
LHOK

97

[ToBTOpEHUe
OCHOBHBIX
TOHATHUHN U
MeTOZIOB Kypca 7
KJ1acca,
060011eHNe
3HaHWM

Bubnuoreka
LIOK

98

[ToBTOpEHUe
OCHOBHBIX
TOHATUHN U
MeTOZI0B Kypca 7
KJ1acca,
060011eHNEe
3HaHWU

Bubnuoreka
LIOK

99

[ToBTOpEHUe
OCHOBHBIX
TOHATUHN U
MeTOZIOB Kypca 7
KJ1acca,
060011eHNEe
3HaHWU

Bubnuoreka
LIOK




100

IToBTOpEHUE
OCHOBHBIX
TIOHSITUM U
MeTO/l0B Kypca 7
KJjacca,
0600111eHREe
3HaHUU

BubnuoTreka
LHOK

101

IToBTOpEHUE
OCHOBHBIX
TIOHSITUMN U
MeTO/l0B Kypca 7
KJjacca,
0600111eHAEe
3HaHUU

BubnuoTreka
LHOK

102

IToBTOpEHUE
OCHOBHBIX
TIOHSITUMN U
MeTO/l0B Kypca 7
KJjacca,
0600111eHREe
3HaHUU

BubnuoTreka
LHOK

OBIIEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

102




8 KVIACC

No Ko/mmuecTBo uacos Jlata J/IeKTPOHHBIE
mudpoBbie
n/ Tema ypoka H3yYeHH
yp Bcer KoHTpoabHBI IIpakTHUecku y 06pasoBaTeLHbI
A
n 0 e paboThI e padoTsI e pecypceI
1 KBagpatHblit BubnmoTteka
KOpeHb U3 UKc/Ia OK
[MousiTHe 06 6
uOIMoTEeKa
2 HppaLMOHaJIbHOM 110K
yuciie
HecsiTuuHbIe
3 TIPUOJTKEHUST BubGnuoTeka
VppaLMOHaTLHBIX HOK
yucesn
HecsaTnunblie
4 TIPUO/TVDKEeHUST BubnuoTeka
HppPaL[HOHATBHBIX LOK
yucesn
c [eiicTBUTEbHBIE BubnuoTexka
umcna HOK
CpaBHeHue Eu6
. ubIMoTeKa
6 JelCTBUTEJIbHBIX ITOK
yucen
CpaBHeHue B
u0IMoTeKa
7 eMCTBUTE/TbHBIX
A LIOK
yucen
ApudmeTrueckuii
3 a . Bubnmoreka
KB THBIN
ajp [IOK
KOpeHb
9 YpaBHeHue BU/A X2 Bubnuoreka
=a [IOK
CaoticTBa
10 apubMeTHUeCKUX BubnuoTteka
KBa/IpaTHBIX HOK
KOpHel
CaoiicTBa
1 apu(MeTHUYeCKUX BubnuoTexka
KBaZIpaTHBIX LHOK
KOpHel
12 [Tpeobpa3oBaHue BubnroTexa




YKC/IOBBIX
BbIpa>keHUH,
coJiepyKalux
KBa/[paTHbIe KOPHU

OOK

13

[Tpeobpa3oBaHue
YKC/IOBBIX
BbIpa>kKeHUH,
coiep>Kalux
KBa/[paTHbIe KOPHU

Bubnuoreka
ITOK

14

[Tpeobpa3oBaHue
YKCIIOBBIX
BbIpa>kKeHUH,
CoZleprKalLiux
KBa/lpaTHble KOPHU

Bubnuoreka
LIOK

15

[Tpeobpa3oBaHue
YKCITOBBIX
BbID&KEHUH,
coiepyKarux
KBa/IpaTHbIe KODHU

Bubnuoreka
LIOK

16

CrerneHs C Lie/IbIM
roKasaresem

Bubnuoteka
LIOK

17

CranpapTHas
3armMch YMucCsa.
Pa3mMepbl 00bEKTOB
OKpY’KaloIlero
mupa (ot
3/IeMeHTapHbIX
yacTulj 0
KOCMHMUECKUX
00BEKTOB),
JUTATEeJIbHOCTh
TIPOLIECCOB B
OKpYy>KaroleM
MHpe

Bubnuoreka
LIOK

18

CBoOIiCTBa CTeIeHu
C 1|eIbIM
rioKasareyiemM

Bubnuoreka
LIOK

19

CBoliCcTBa CTeIeHu
C 1[eIbIM
rIoKasarejieM

Bubnuoteka
LIOK

20

CBoliCTBa CTeIeHu

Bubnuoreka
LIOK




C Le/TbIM

roKasaresem
CBoiiCcTBa cTerneHu
71 Bubnuoreka
C LIe/IbIM
4 LI0K
roKasaresem
CBoiiCTBa CTeneHu
29 Bubnuoreka
C LIe/TbIM
4 LIOK
rokasartesieM
KBagpatHbiii Bubnuoreka
23 "
TpEXusieH OK
KBagpatHbii BubnroTeka
24 .
TpéXusIeH HOK
Pasnoxxenue
KBa/[paTHOIr'O Bubnuoreka
25 .
Tpéxu/ieHa Ha LHOK
MHO>KUTE/H
Pasnoxxenue
KBa/[paTHOI'O Bubnuoreka
26 . OK
TpEXujieHa Ha I
MHO>KUTEN
KoHTtposbHas
paboTa 1o Temam
97 "KBagpaTHbie Bubnuoreka
KopHU. CTereHH. LHOK
KBazapatHbIii
TpexusieH"
Anrebpanueckasi BubnuoTeka
28
Ipo0b LHOK
[Homnyctrmble
3HaueHUst
repeMeHHbIX, BubnuoTeka
29
BXO/AIIUX B LOK
anrebpanyeckue
BbIDQ)KEHUS
[Homnyctrmble
3HaueHUst
IIepeMeHHbIX, Bubnnoreka
30 0
BXO/AIIUX B LHOK
anrebpanyeckue
BbIDQ)KEHUS
31 OcHOBHOE BubGnuroTreka




CBOUCTBO

anrebpanyeckoit LIOK
npobu

3 CokpaujeHue Bubnroreka
npobeti LIOK

13 CoxkpalijeHue Bubnroreka
Ipobei LIOK

4 CokpaieHuve Bubnuoreka
npobeii LIOK
Cio>KeHue,

BLIUHTAHUE,

35 YMHOKeHUe U Bubnuoreka
JieyieHure LIOK
anrebpanyueckux
npobeit
CioxXeHue,

BLIUMTAHUE,

36 YMHOKeHUe U Bubnuoreka
JieJIeHre LIOK
anrebpanuecKux
npobeii
CoKeHue,

BbIUHTAHUE,

37 YMHOKeHUe U Bubnuoreka
JeJIeHne LHOK
anrebpanuecKux
npobeii
CoXeHue,

BbIUHTAHUE,

18 YMHOXKeHUe U Bubnuoreka
JieJIeHne LIOK
anrebpanyecKux
npobeid
[Tpeobpa3oBaHue
BbIpa>kKeHUH,

39 cofieprKarmux E%GIJ{I norexa
anreOpanyeckue
Ipobu
[Tpeobpa3oBaHue

40 Bb[: pa)KzHI/Iﬁ Bubnuoreka

’ OOK

coiepyKalux




anrebpanyeckue
Jipobu

[Tpeobpa3oBaHue
BbIDaKEHUH,
Bubnuoreka
41 coZleprKalux IOK
anrebpanueckue
Ipobu
KoHrposbHas
47 pabora 1o Teme BubnuoTreka
" Anrebpanueckast LIOK
ZIpo6b"
KBagpaTtHoe Bubnmoreka
43
ypaBHeHue OOK
HermnosHoe
44 Bubnmoreka
KBaJJpaTHOe 110K
ypaBHEeHHe
HermnosHoe
45 Bubnmoreka
KBa/paTHOe 110K
ypaBHeHUe
®dopMya KopHei
46 Bubnuoreka
KBa/IpaTHOTO 110K
ypaBHeHHsI
®dopmya KOpHei
47 bubnuoTteka
KBa/IpaTHOTO IOK
ypaBHEeHUsI
dopmyJsia KopHel
48 Bubnuoreka
KBaZIpaTHOTO LIOK
ypaBHEeHUsI
49 T B Bubnuoreka
eopema Bueta LIOK
Bubnmoreka
50 Teopema Buerta ITOK
Pelenue
ypaBHEHUH, BubnuoTeka
51
CBOZSILITUXCS K ITOK
KBaJJpaTHbIM
Pelienune
ypaBHEHUH, BubnuoTteka
52
CBOZSILIUXCS K LIOK
KBa/IpaTHbIM
53 IMpocrefimme BubnuroTreka




JIPOOHO-
palMoHa/TbHbIE
ypaBHEHHUSI

OOK

54

[Tpocreimne
JIpoOHO-
palMoHaIbHbIe
ypaBHeHHUs

Bubnuoteka
LIOK

55

Pelienune
TeKCTOBBIX 3a/jay C
TIOMOILIbIO
KBa/IpaTHBIX
ypaBHeHUM

Bubnuoreka
LIOK

56

Peiiienne
TEeKCTOBBIX 3ajlau C
TOMOLL[bIO
KBaZJpaTHbIX
ypaBHeHUM

Bubnuoreka
LIOK

57

KoHtposbHas
pabora o Teme
"KBagparHblie
ypaBHeHus"

Bubnuoteka
LIOK

58

JIuneriHoe
ypaBHEHUEe C
JIByMSsi
repeMeHHbIMU, ero
rpaduk, pumMepbl
pelieHust
ypaBHEHUH B
Lie/TbIX YMCIIax

Bubnuoreka
LIOK

59

JluneliHoe
ypaBHEHUE C
JIByMSI
riepeMeHHbIMU, ero
rpaduk, mpuMepbl
pelieHust
ypaBHEHUH B
Lie/JTbIX YMCiIax

Bubnuoteka
LIOK

60

JInHeiiHOe
ypaBHeHHe C
JIBYMST
riepeMeHHBIMHU, ero
rpaduk, MpuMepbl

Bubnuoreka
LIOK




pelLeHust
ypaBHeHUH B
L[eJIbIX YKCIax

61

Pemenune cucrem
JIBYX JIMHEUHBIX
ypaBHEHUH C
JIByMsi
repeMeHHbIMU

Bubnuoreka
ILTOK

62

Pelienue cucrem
JIBYX TMHEWHBIX
yPaBHeHUH C
JIByMsI
repeMeHHbIMU

Bubnuoteka
LIOK

63

Perienuvie cucrem
JIBYX TMHEWHBIX
ypaBHEHUH C
JIByMsI
repeMeHHbIMU

Bubnuoreka
LIOK

64

[Ipumepsl
pelleHusl CUCTeM
HeJTMHEeNHbIX
ypaBHeHUH C
JIByMsI
repeMeHHbIMU

Bubnuoreka
LIOK

65

[Ipumepsl
pelleHusl CUCTeM
HeJTMHeNHbIX
ypaBHeHUH C
JIByMsI
repeMeHHbIMU

Bubnuoteka
LIOK

66

I'paduueckas
VHTeprpeTaLus
ypaBHeHUsI C
JBYMsI
repeMeHHbIMU 1
CUCTeM JIMHENHBIX
ypaBHEHUH C
JBYMsI
riepeMeHHbIMU

Bubnuoreka
LIOK

67

I'paduueckas
VHTeprpeTaLus
ypaBHeHUsI C

Bubnuoreka
LIOK




JIByMSsI
repeMeHHbIMH U
CHUCTEeM JIMHeMHBIX
ypaBHeHUM C

JIByMsi
repeMeHHbIMU
Pemenne
68 TEKCTOBBIX 3a/1au C BubnuoTreka
TTOMOII[bI0 CUCTEM LIOK
ypaBHeHU!
Perienuvie
69 TeKCTOBBIX 3a/jay C BubnuoTeka
TIOMOII[bI0 CUCTEM LIOK
ypaBHeHUM
Pemienue
70 TEeKCTOBBIX 3ajlau C BubnuoTeka
TIOMOII[bIO CUCTEM LIOK
ypaBHeHUM
YucsioBbie
7 BubnuoTreka
HepaBeHCTBa U UX
pa IIOK
CBOMCTBa
UucsioBbie
7 CDABEHC BubnuoTeka
HepaBeHCTBa U UX
pv LIOK
CBOMCTBA
HepaBeHcTBO C
73 OO BubnuoTreka
HOM
A . LIOK
repeMeHHOMN
JIuHeliHbIe
HepaBeHCTBa C
74 OO BubnuoTreka
HOM
A . LIOK
repeMeHHOM U UX
pelilieHre
JIuHeliHbIe
HepaBeHCTBa C
75 o BubnuoTreka
O/IHOM
A . LIOK
riepeMeHHOMN U UX
pelieHue
JIuHeliHbIe
HepaBeHCTBa C Bubnuoreka
76 . OK
OZIHOIA L0

riepeMeHHOMN U UX




pelieHMe

77

Cucrembl
JIMHEeMHBIX
HEPaBEeHCTB C
OJTHOM
riepeMeHHOMN U UX
pelieHue

Bubnuoreka
LIOK

78

Cucrembl
JIMHEeMHBIX
HEPaBEeHCTB C
OZTHOM
riepeMeHHOM U UX
peliieHue

Bubnuoreka
LIOK

79

CucreMbl
JINTHEeNHBIX
HepaBeHCTB C
OZTHOM
riepeMeHHOM U UX
pelieHue

Bubnuoreka
LIOK

80

M306pakeHue
pellieHust
JIUHENHOTO
HepaBeHCTBA U UX
CUCTEM Ha
YKHCI0BOM TIPSIMOM

Bubnuoreka
LIOK

81

V306pakeHue
pelilieHust
JTIUHENHOTO
HepaBeHCTBA U UX
CUCTEM Ha
YKMCI0BOM TIPSIMOM

Bubnuoreka
LIOK

82

KoHtposbHas
paboTa o Temam
"HepaBeHcTBa.
Cucremsl
ypaBHeHUH"

Bubnuoreka
LIOK

83

[Tonatue pyHKLIMH

Bubnuoreka
LIOK

84

O6/1acThb
orpeziesieHUs U
MHO>KeCTBO
3HaueHui

Bubnuoreka
ITOK




byHKIMM

CriocoObI 3ajaHuMs

Bubnuoteka

85
GyHKIMIA LOK
Bubnuoreka
86 I'paduk dbyHKLMM [IOK
CaoticTBa
87 byHKLIMH, UX BubnuoTteka
oTOGpakeHHe Ha LHOK
rpaduke
UreHue u
[IOCTpOeHue Bubnuoreka
88
rpaMKoB LHOK
byHKIMI
[Ipumepsl
rpaukoB
byHKLMM, Bubnuoreka
89
OTPayKarOIHX LHOK
peasibHbIe
TPOLIeCChI
DyHKLMHY,
OMNMChIBAKOLI[ME
TIPSIMYIO U
90 5 Bubnuoreka
obpaTHy0 LIOK
TPOMNOPLMOHA/IbHbI
e 3aBUCHMMOCTH, UX
rpauKu
Bubnuoreka
91 I'urtepboma 110K
Bubnmoreka
92 ['unep6osia LIOK
I'paduk QyHKIN BubnuoTeka
93
y = x2 ]_[OK
DOYyHKIMU y =X, Y
=x3,y=Vx,y = |
x|; rpadmyeckoe BubnroTeka
94
peleHye OK
ypaBHEHUM U
CUCTeM ypaBHeHUH
[ToBTOpEHue
95 OCHOBHBIX Bubnmoreka
TIOHSATUM U HOK

MeTO/I0B KypCOB 7




U 8 KJ1accos,
0600111eHMEe
3HaHuM /
Bcepoccutickas
TIpOBepOYHast
pabora

96

Ntorosas
KOHTPOJIbHAs
pabota /
Bcepoccutickas
MpOBepOYHasi
pabota

Bubnuoreka
ITOK

97

IToBTOpEHUE
OCHOBHBIX
TIOHSITUMN U
MeTO/I0B KypCOB 7
U 8 KJ1accos,
0600111eHIEe
3HaHUU

Bubnuoreka
IIOK

98

IToBTOpEHUE
OCHOBHBIX
TIOHSITUMN U
MeTO/I0B KypCOB 7
U 8 KJ1accos,
0600111eHIEe
3HaHUU

Bubnuoreka
IIOK

99

IToBTOpEHUE
OCHOBHBIX
TIOHSITUMN U
MeTOZI0B KypCOB 7
U 8 KJ1accos,
0600111eHIEe
3HaHUU

Bubnuoreka
LIOK

100

IToBTOpEHUE
OCHOBHBIX
TIOHSITUMN U
MeTOZI0B KypCOB 7
U 8 KJ1accos,
0600111eHIEe
3HaHUU

Bubnuoreka
LIOK

101

IToBTOpEHUE
OCHOBHBIX

Bubnuoreka
ITOK




TIOHATHUH U
MeTO/I0B KypCOB 7
U 8 KJ1accos,
0600111eHIEe
3HaHUH

102

IToBTOpEHUE
OCHOBHBIX
TIOHSITUMN U
MeTO/I0B KypCOB 7
U 8 KJ1accos,
0600111eHIEe
3HaHUU

Bubnuoreka
LIOK

OBIIEE KOJIMYECTBO
YACOB I10
I[TPO'PAMME

102




9 KV/IACC

Ne
n/
n

Tema ypoka

KosmmuecTBo uacoB

Bcer
0

KonTposibH
ble padoThI

IIpakTHuyec
KHe padoThI

Jara
U3yueH
us

JJ/IeKTPOHHbIE
nudpoBbie
obpa3oBare/b
HbIe pPecypChl

PatmoHanbHbIE
yrcia,
WppaLoHaibHbIe
yrciia, KOHeUYHble
1 6eCKOHEUHbIe
JleCITUYHbIe
poou

Bubnuoreka
LTOK

MHOXeCTBO
JeNCTBUTE/TbHBIX
yucer,
JIeCTBUTE/IbHbBIE
yKc/ia Kak
0ecKoHeUHbIe
JeCATUUHBIE
poou

Bubnuoreka
LIOK

B3aumHO
O/IHO3HAuyHOe
COOTBETCTBUE
MeXAy
MHO>KEeCTBOM
JIeCTBUTE/IbHBIX
yucesna u
MHO>KeCTBOM
TOYEK
KOOPJAWHATHOU
MpsIMOU

Bubnuoreka
LHOK

CpaBHeHue
JIeCTBUTE/IbHBIX
yucer,
apudmMeTHUecKre
JIeVCTBUS C
JIeMICTBUTE/IbHBIM
Y UMC/IaMU

Bubnunoreka
LIOK

[TpubmmKEeHHOE
3HaueHHe
BEJINUMHBI,

Bubnunoreka
LIOK




TOYHOCTbD

TIPUOIVKEeHHS

6 OxpyrJieHve Bubnuoreka
uncen LHOK

- OxpyrJieHve Bubnroreka
qucesn DOK
[Ipukugka u

3 OLIeHKa BbubnuoTreka
pe3y/IbTaToB HOK
BBIUMCJIEHUN
[Ipukugka u

9 OI[eHKa Bubnmoreka
pe3y/bTaToB OK
BbIUHCJIEHUM
JluHeitHOe
ypaBHeHHUe.

10 Pewienue Bubnuoreka
ypaBHeHHii, LHOK
CBOJIALUXCS K
JIMHEUHBIM
JIuHeiiHOe
ypaBHeHHUe.

1 Pewienue Bubnuoreka
ypaBHeHHii, OK
CBOJSALUXCS K
JIMHEUHBIM
KBagpaTtHoe
ypaBHeHHUe.

1 Pewienue Bubnuoreka
ypaBHeHHiA, LHOK
CBOJISALUXCS K
KBa/IpaTHbIM
KsagpaTtHoe
ypaBHeHue.

13 Pewienue Bubnuoreka
ypaBHeHHiA, HOK
CBOJISALUXCS K
KBa/lpaTHbIM

14 bukBagpaTHbIe Bubnuoreka
ypaBHeHusl LHOK

15 BukBazipaTHbIe Bu6nuoTexa




ypaBHeHUs1

OOK

16

IIprmepsl
peleHust
ypaBHeHUI
TpeThel u
yeTBEPTOU
cTerneHen
pasnoXkeHWeM Ha
MHO>KUATEN

Bubnuoteka
LIOK

17

IIprmepsl
peleHust
ypaBHeHUI
TpeThel u
yeTBEPTOU
CTerneHen
pasnoXkeHWeM Ha
MHO>KUATEH

Bubnuoteka
LIOK

18

Pernienne gpo6HO-
paLMOHATBHBIX
ypaBHeHUI

Bubnuoreka
LIOK

19

Periennie 1po6HO-
palMOHaTbHBIX
ypaBHeHUI

Bubnuoteka
LIOK

20

Pewenue
TEKCTOBBIX 3a/jau
arebpanyecKumM
METO[0M

BubnunoTreka
LIOK

21

Pewenue
TEKCTOBBIX 3a/jau
arebpanyecKuM
METO/[0M

Bubnuoreka
LIOK

22

Peruenue
TEKCTOBBIX 3a/jau
anrebpanyecKuM
MeTO/IOM

Bubnunoreka
LIOK

23

KonTtponbHas
paboTa 1o Teme
"YpaBHeHus c
OZiHOMI
repeMeHHOM"

Bubnunoreka
LIOK

24

YpaBHeHue C

Bubnuoteka




JBYMSI
riepeMeHHbIMU U
ero rpaduk

OOK

25

YpaBHeHue C
JBYMsI
repeMeHHbIMU U
ero rpaduk

Bubnuoteka
LIOK

26

Cucrema Byx
JIMHENHBIX
ypPaBHEHUH C
JBYMSI
repeMeHHbIMU U
eé pelleHue

Bubnuoteka
LIOK

27

Cucrema Byx
JIMHENHBIX
ypaBHEHHUH C
JBYMSI
repeMeHHbIMU U
eé peleHue

Bubnuoteka
LIOK

28

Cucrema Byx
JIMHENHBIX
ypPaBHEHHUH C
JBYMSI
repeMeHHbIMU U
eé peleHue

Bubnuoteka
LIOK

29

Cucrema Byx
JIMHENHBIX
yPaBHEHHUH C
JBYMSI
repeMeHHbIMU U
eé pelieHue

Bubnuoreka
LIOK

30

Perienvie cucrem
[ByX ypaBHeHUH,
OJJHO 13 KOTOPBIX
JINHeHHoe, a
Jpyroe — BTOpOU
CTerneHu

Bubnuoteka
LIOK

31

Perienvie cucrem
[ByX ypaBHEHUH,
OJJHO 13 KOTOPBIX
JINHeHHoe, a
Jpyroe — BTOpOW

Bubnuoteka
LIOK




CTerieHunu

Permenue cucrem
[IByX ypaBHEHUH,

O/THO U3 KOTOPBIX Bubnuoreka
32 .

JMHelHoe, a LOK

JIpyroe — BTOpPOU

CTeNneHu

Pemenuie cucrem

[IByX ypaBHEHUH,

OJTHO U3 KOTOPBIX Bubnuoreka
33 o

JMHeliHoe, a LOK

JIpyroe — BTOpPOU

CTeNneHu

'paduueckas

WHTepIipeTalys

CHCTEMBI Bubnuoreka
34 Ny

ypaBHeHUIA ¢ LHOK

JByMsI

repeMeHHbIMU

Peinienue

TEeKCTOBBIX 3a7jau Bubnuoreka
35

anreOpanyecKum LHOK

criocobom

Peinenue

TEeKCTOBBIX 3a7jau Bubnuoreka
36 OK

anreOpanyecKum 10

criocobom

KontposbHas
37 pabora o Teme BubnuoTreka

"Cucremsol LIOK

ypaBHeHUH"

YucoBbie
18 eDABEHCTEA BubnuoTteka

HepaBeHCTBA U UX

pv LIOK

CBOMCTBa

YucioBbie
39 eDABEHCTEA BubnuoTteka

HepaBeHCTBa U UX

Pu LHOK

CBOMCTBa

JInHelHBIe

HepaBeHCTBa C Bubnuoreka
40 B OK

O/THOM il

riepeMeHHOM U UX




peliieHue

JIviHeliHbIe
HepaBeHCTBa C

Bubnuoteka

41 O/IHOM
A _ LIOK
riepeMeHHOMN U UX
peleHue
JIvHelHbIe
HepaBeHCTBaA C
4 . Bubnunoteka
OJIHOM
A 5 LIOK
riepeMeHHOM U UX
pellieHue
Cucremsbl
JIMHeMHBIX
HEepaBeHCTB C Bubnuoreka
43 o
OJHOU LIOK
riepeMeHHOM U UX
pellieHue
Cucremsl
JIMHEMHbBIX
HepaBeHCTB C Bub6nuoTeka
44 .
OJHOU LIOK
riepeMeHHOM U UX
pellieHue
Cucremsl
JIMHEMHBIX
HepaBeHCTB C Bubnroreka
45 o
OZIHOH DOK
repeMeHHOM U UX
pellieHue
KsazpatHblie
46 eDABEHC Bubnuoreka
HepaBeHCTBA U UX
p LIOK
pellieHue
KBagparHbie
47 CDABCHCTEA Bubnmoreka
HepaBeHCTBA U UX
p LIOK
pelleHue
KBappaTHbIe
48 eDABCHCTEA Bubnmoreka
HepaBeHCTBA U UX
p LIOK
pelleHue
KsagpaTHbie
49 BbubnuoTreka
HepaBeHCTBA U UX
P [IOK

peliieHue




50

KBagpaTHbie
HepaBeHCTBa U UX
pellieHue

Bubnuoteka
LHOK

51

I'padmueckas
VHTepIpeTaLys
HepaBeHCTB U
cUcTeM
HepaBeHCTB C
JBYMSI
repeMeHHbIMU

Bubnuoreka
LHOK

52

I'padmueckas
VHTepIpeTaLys
HepaBeHCTB U
cUcTeM
HepaBeHCTB C
JBYMSI
nepeMeHHbIMU

Bubnuoreka
LTOK

53

KonTtpossHas
paboTa 1o Teme
"HepaBeHctBa"

Bubnuoreka
LIOK

54

KsazpatruHas
byHKLMS, eé
rpauvk u
CBOWCTBA

Bubnuoteka
LIOK

55

KsagpatruHas
byHKLWS, eé
rpaduk u
CBOWCTBA

Bubnuoteka
LIOK

56

KsagpatruHas
byHKLWS, eé
rpapuk u
CBOMCTBA

Bubnuoreka
LIOK

57

[Tapa6omna,
KOOD/JUHAThI
BepIIHHbI
napabosIbl, 0Ch
CUMMETPHU
rapabosIbI

Bubnunoreka
LIOK

58

[Tapabomna,
KOOP/IMHATBI
BEpILUHBI

Bubnuoreka
LIOK




rapaboJibl, OCh
CUMMETPHHU
rapaboJsibl

59

[Tapab6ouia,
KOOD/JMHATBI
BEPIIUHBI
napaboJibl, OCh
CUMMETPHHU
rapabosibl

Bubnuoteka
LIOK

60

[Tapab6oua,
KOOP/IMHATbI
BEPIIUHBI
rapaboJibl, OCh
CUMMETPHU
riapabosibl

Bubnuoteka
LIOK

61

[Tapab6ouia,
KOOP/IMHATbI
BEPIIUHbI
napaboJibl, OCh
CUMMETPHU
rapaboJiel

Bubnuoreka
LIOK

62

[Tapab6oua,
KOOD/JMHATBI
BEPIIUHBI
niapabosibl, 0Ch
CUMMETPHU
rapaboJisl

Bubnuoteka
LIOK

63

I'paduku

byHkumi: y = kX,
y = kx + b, y=k/x,
y=x?, y=VvX, y=[x|

Bubnuoteka
LIOK

64

I'paduxu

¢byukumit: y = kx,
y = kx + b, y=k/x,
y=x3, y=vX, y=[x|

Bubnuoteka
LIOK

65

I'paduku

¢byHkuuii: y = kx,
y = kx + b, y=k/x,
y=x3, y=vX, y=[x|

Bubnuoreka
LIOK

66

I'paduku
¢yHkuui: y = kx,

BubnunoTreka
LIOK




y = kx + b, y=k/x,

y=x?, y=vX, y=[x|

I'paduku
67 dyHkumit: y = kX, Bub6nuoTeka
y = kx + b, y=k/x, HOK
y=x% y=vX, y=|x|
I'paduku
68 byHkumi: y = kX, Bub6nuoTeka
y = kx + b, y=k/x, LHOK
y=x3, y=vX, y=[x|
KoutponbHas
69 6 Bubnmoreka
pabota 1o Teme 110K
"dyHKUHAN"
[TonaTtue
YMCJIOBOM BubnuoTteka
70
Tr0c/1e/J0BaTebHO HOK
CTH
3agaHue
rocsieZiloBaTeIbHO
CTH
o Bubnmoreka
71 pPeKyppeHTHOM ITOK
dopmyoli u
¢dopmyoii n-ro
yjleHa
ApudmeTnueckas
7 Bubnmoreka
Y reoMeTpryecKas ITOK
Tporpeccuun
Apudmetnueckas
73 Bubnmoreka
Y reoMeTprJecKas ITOK
TIpOrpeccumn
@opMyJIbl N-TO
yjieHa
apudmMeTHuecKon
74 5 Bubnuoreka
reoMeTpUUYeCcKon LHOK
TIPOrpeccuii,
CYMMBbI TIepBbIX N
Y/IeHOB
@opMyJibl N-TO
75 Bubnuoreka
yjieHa IIOK

apudMeTHUeCcKon




U
reoMeTprUUYecKoi
TIPOrpeccuii,
CYMMBI TIepBBIX N
Y/IeHOB

76

@opMyJIbl N-TO
yjieHa
apudmMeTHyecKon
U
reoMeTprUuYecKom
TIPOrpeccui,
CYMMBbI TIepBbIX N
Y/IeHOB

Bubnuoreka
LTOK

77

@opMyJibl N-TO
yjieHa
apudmMeTHUecKon
U
reoMeTprUUYecKoi
TIPOrpeccuii,
CYMMBbI TIepBbIX N
Y/IeHOB

Bubnuoreka
LHOK

78

@opMyJIbI N-TO
yjieHa
apudmMeTHYeCcKon
u
reoMeTprUUYecKoi
MpOrpeccui,
CYMMBbI TIepBbIX N
Y/IeHOB

Bubnuoteka
LHOK

79

N300paxkeHue
Y/IeHOB
apudmMeTHUeCcKon
U
reoMeTpUYeCcKou
MpOrpeccuit
TOUYKaMH Ha
KOODJAWHATHOU
TJIOCKOCTH

Bubnunoreka
LIOK

80

V300paxkenue
Y/IeHOB
apudmMeTHueCcKout
U

Bubnuoreka
LIOK




reoMeTprUuecKou
Tporpeccuit
TOUYKaMH Ha
KOOpP/IMHAaTHOM
TIJIOCKOCTH

81

JIVHeUHbIl U
9KCITOHEHI[UA/TbH
Il pOCT

Bubnuoreka
LHOK

82

Co>XHbIe
TIPOLIEHTHI

Bubnuoteka
LIOK

83

Co>kHnIe
TIPOLIEHTHI

Bubnunoreka
LIOK

84

KontposbHas
pabora o Teme
"Yucnosble
T110C/1e/l0BaTe/IbHO
cru"

Bubnuoreka
LIOK

85

[ToBTOpEHUE,
060011ieHMe 1
CcUCTeMaTH3aIus
3HAHWUM. 3aIlHCh,
CpaBHEHMUe,
JIeCTBUS C
JIeICTBUTE/IbHBIM
1 YKCJIaMU,
yuCI0Bas NpsiMast

Bubnuoreka
LIOK

86

[ToBTOpEHME,
0000111eHMe U
CUCTeMaTH3aLys
3HaHWUM.
IIpoueHTH!,
OTHOLLIeHWS],
MIPOIOPLIN

Bubnunoreka
LIOK

87

[ToBTOpEHUE,
0000111eHMe U
cucTemMaTu3alus
3HaHUU.
OxpyriieHue,
npubmKeHue,
OL|eHKa

BubnunoTreka
LIOK

88

[ToBTOpEHUE,

Bubnuoteka
LIOK




0606111eHMe U
cucTeMaTU3aLus
3HaHui. PelieHne
TEKCTOBBIX 3a/la4
apuMeTHYeCKUM
criocobom

89

IToBTOpEHue,
0606111eHMe U
cucTeMaTU3aLus
3HaHui. PelieHne
TEKCTOBBIX 3a/lau
apuMeTHYeCKUM
criocobom

Bubnuoreka
LHOK

90

IToBTOpEHue,
0606111eHMe U
cucTeMaTU3aLus
3HaHui. PelieHne
TeKCTOBBIX 3a/1a4
apuMeTHYeCKUM
criocobom

Bubnuoteka
LHOK

91

IToBTOpEHue,
0606111eHMe U
cucTeMaTU3aLus
3HaHUM.
ITpeobpa3oBaHue
anredbpanyecKux
BbIDa’KeHUH,
JIOTTy CTUMBbIe
3HAYeHUst

Bubnunoreka
LIOK

92

IToBTOpEHMeE,
060011ieHMe 1
cucTeMaTU3aLust
3HaHUM.
[Tpeobpa3oBanue
arebpanyecKux
BbIDa’KeHUH,
JOTyCTUMBIe
3HaueHUsI

Bubnunoreka
LIOK

93

IToBTOpEHME,
060011ieHMe 1
cucTeMaTr3anus
3HaHWUM.

Bubnuoreka
LIOK




ITpeobpa3oBanue
anrebpanyecKux
BbIpa)KeHUH,
JIOTTy CTUMBIe
3HaUeHust

94

IToBTOpeHue,
0606i11ieHMe U
cucTeMaTU3aLys
3HaHUM.
ITpeobpa3oBaHue
anrebpanyecKux
BbIpa)KeHUH,
JIOTTy CTUMBIe
3HaYeHust

Bubnuoreka
LHOK

95

IToBTOpEHue,
060611ieHMe U
cucTeMaTr3anus
3HaHUM.
OYHKLUU:
MOCTPOEeHHe,
CBOMCTBA
V3YUYEeHHBIX

byHKLMH

Bubnunoreka
LIOK

96

IToBTOpEHwMe,
0600111eHMe U
cucTeMaTr3aLus
3HaHWUM.
DyHKLUU:
MOCTPOEeHHE,
CBOMCTBA
M3YUYEHHBIX

byHKIMH

Bubnuoreka
LIOK

97

IToBTOpEHMeE,
0b0011ieHMe U
cucTeMaTr3anus
3HaHWUM.
DyHKLUU:
MOCTPOEeHUE,
CBOUCTBa
M3YUYEeHHBIX

byHKIMI

Bubnuoreka
LIOK

98

IToBTOpEHMe,

Bubnuoreka




0606111eHMe U
CcUCTeMaTH3aLys
3HaHUM.
OYHKLUU:
TOCTPOEHHeE,
CBOMCTBA
W3y4YeHHBIX

byHKIMH

OOK

IToBTOpEHMeE,
0606111eHMe 1
cucTemMaTu3aLus
99 3HaHUM.
I'padrueckoe
pelieHue
YPaBHEHUHU U UX

cucrem

Bubnuoreka
LHOK

IToBTOpEHwMe,
060011ieHMe 1
cucTemMaTH3aLus
100 3HaHWUM.
I'padrueckoe
pelieHue
YPaBHEHUU U UX

cucrem

Bubnunoreka
LIOK

Ntorosas
101 | xoHTpo/BHas
pabora

Bubnunoreka
LIOK

O06o0611eHre u
102 | cucremarusaiys

3HAHUHN

Bubnuoreka
LHOK

OBIIEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

102




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHO OBPA30BATEJ/IbHON ITPOT'PAMMBI

7 KJIACC
Kop .
IIpoBepsiemMble peAMeTHBIE Pe3y/IbTaThbl 0CBOEHHA 0CHOBHOM
MPOBePsAEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'O 00111ero o0pa3oBaHus
pe3y/ibTaTa
1 Uuicsia v BEIYMC/IEHUS
L1 BbImosiHATE,  coyeTas ~ YCTHble W THMChbMeHHble  TIPUEMBI,
' aprubMeTHUeCKHe JeMCTBUS C paliOHATbHBIMU YHC/IaMH
HaxoguTh  3HAUEHWsS]  YMCJIOBBIX  BbIp@KEHHH,  MPUMEHSTh
1.2 pa3HooOpa3Hbie CriocobObl ¥ MPUEMBI BHIYUC/IEHHST 3HAUeHUHM JPOOHBIX
BbIPa)KEHUH, CoJiepyKalliuX 0ObIKHOBEHHBIE U JIeCATHUHBIE APOOH
[TepexoauTh OT oOAHOW (OpMBI 3amMCHd  4Yucen K  JIPyrou
13 (mpeobpa3oBbIBaTh  ECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B [JIeCATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JeCITUYHYIO IpO0b)
1.4 CpaBHUBATh U yTIOPSJOUMBATh PALIMOHAIbHbIE YKC/Ia
1.5 OKpyrasTh uncia
BBIMO/HATE MPUKUAKY W OLEHKY pe3y/bTaTa BbIUMC/IEHW, OLIEHKY
1.6 3HAUEHWH UWC/IOBBIX BBIDAKEHWH. BBLIMOMHATL — [AEHWCTBUS  CO
CTeTeHsIMU C HaTypasbHbIMU MTOKa3aTesIsIMU
L7 [lpuMeHSTb TIPU3HAKWA [Ie/TUMOCTH, pAa3/io)KeHHWe Ha MHOXKUTeN
' HaTypPa/IbHbIX UUCET
PemiaTth  NMPaKTHKO-OPDUEHTHUPOBAHHbIE  3a/laud,  CBs3aHHblE  C
OTHOLIIeHeM BeJIMUMH, TIPOTIOPLIMOHATBHOCTHIO BeJIMUMH,
1.8 MIPOIIeHTaMH, WHTEPIPEeTUPOBATh pe3yJIbTaThl pellleHus 3aau  C
yuéTOM OTpaHWYEHHH, CBSI3aHHBIX CO CBOHWCTBAMU pacCMaTpPUBAE€MbIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHHsT
"1 Wcrnonb3oBaTh anrebpanueckyrd TEPMHHOJIOTHIO W CHUMBOJIUKY,

TIPUMEHSITh €€ B MPOLiecce 0CBOEHUs yueOHOro MaTeprasa




HaXO,Z[I/ITb 3HaUeHHsA 6yKBEHHbIX BBIPEDKEHI/Iﬁ MMpru  3d/1aHHBIX

> 3HaYeHUSIX TlePeMeHHBIX
53 BbIMO/IHATE  TIpeoOpa30BaHUsl 11€JIOTO0  BBIPAKEHUSI B MHOTOWIEH
' NpYBe/ieHeM MOZ00HbIX C/laraeMbIX, paCKpbITHeM CKOOOK
BBINOMHATE YMHOXKEHHE OIHOY/IeEHAa Ha MHOTOWIEeH M MHOroujieHa Ha
24 MHOTOUJIeH, TpUMeHSITh (opMy/bl KBaZipaTa CyMMbl W KBajpaTa
pasHOCTH
Ocy111ecTBIATh pa3/ioyKeHHue MHOTOU/IEHOB Ha MHOKUTEJTH C TIOMOIIIbIO
2.5 BbIHECEHUS 3a CKOOKHU 00II[ero MHOXKHTeJIs], TPYTIIIMPOBKY CJlaraeMblX,
nipuMeHeHust (GOpMYJT COKPALIEHHOTO YMHOXKeHHs
26 [TpumeHsITH 1peobpa30BaHKsl MHOTOUIEHOB /ISl PeIIeHHsT Pa3/TUUHbBIX
' 3aJjau U3 MaTeMaTUKH, CME)KHBIX TIPeJMETOB, U3 peasibHOU MPaKTHUKU
57 Wcnonb30BaTh CBOMCTBA CTereHel C HaTypaJbHbIMU TOKa3aTesssMU
' [J1s1 ipeoOpa30BaHUsT BBIPKEHUI
3 YpaBHeHus1 1 HepaBeHCTBa
PemiaTh JiMHelHble ypaBHeHUsI C OZHOM TepeMeHHOW, TpUMeHsst
3.1 rpaBuWIa Mepexosia OT WCXOJAHOTO YpaBHEHUs] K PaBHOCU/IBHOMY eMy.
[TpoBepsTh, SAB/ISETCS JIU YUCI0 KOPHEM YpaBHEHUsI
39 [lpuMeHsTb Tpaduueckue MeTOAbI TIPU  pelleHHWU  JIMHeHHBIX
' yPaBHEHUH U UX CUCTEM
33 [ToabvpaTh MpUMepHI Map YKCes, SIBJISIOUUXCS pellleHreM JIMHeHHOTO
' ypaBHeHUsI C IByMsl [TlepeMeHHbIMU
CTpouTb B KOOP/IMHATHOM MJIOCKOCTU TpadK JIMHEHHOTO YPaBHEHUSI C
3.4 [IByMsi TlepeMeHHbIMH; TMO0/b3YysCh TpadyKOM, TMPUBOAWUTL IPUMEPHI
pelileHNsl ypaBHEHUs
35 PemiaTh cucTeMbl ABYX JIMHEHMHBIX YpaBHEHUM C JByMs lepeMeHHbIMH,
' B TOM 4MCJie rpauuecKu
CocTaBniATh U pelliaTh JUHEeWHOe YpaBHEHUE WK CUCTEMY JIMHEeMHbIX
3.6 ypaBHEHUH T0 YCIOBUIO 3a[jau, UHTePIIPeTUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/lauM MOoy4YeHHbIN pe3y/ibTaT
4 KoopauHats! ¥ rpadvku. @yHKIMM
N300pakaThb Ha KOODAWHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOILIVE
4.1 3aZldHHbIM KOOpZAMHATaM, Jy4d, OTpe3KH, WHTepBasibl, 3alMChIBaTh

YKC/IOBbIE TIPOMEXKYTKH Ha a/iredpandyeckoMm si3bike




OrmeuaTh B KOOp,III/IHaTHOI‘/JI IJIOCKOCTHU TOYKHM IIO0O 3d/ildHHBIM

4.2
KOOpJHMHATaM
43 Crpouts rpaduky 1uHerHbIX GyHKUMNA. CTpOUTh rpapUK QYHKLUU Y
' = x|
OnuchiBaTh C TOMOIIBIO (QYHKLMM K3BEeCTHbIE 3aBUCUMOCTU MEXIY
4.4 BeJIMUMHAMU: CKOPOCTb, BpeMs, pacCTOsIHHe, IjeHy, KOJINUecTBO,
CTOMMOCTb, TTPOU3BOAUTETBHOCTD, BpeMsl, 00bEM paboThI
4.5 HaxouTh 3HaueHHe GYHKLIMY 110 3HAUeHUIO eé apryMeHTa
[TonumaTth rpaduueckuii croco® TpeAcTaBleHMss M aHaaM3a
4.6 uHpopMaly, W3BIeKaTb W WHTEpPHpPeTHpoBaTh HMH(GOPMALMIO U3
rpadMKOB peasibHbIX MPOLECCOB U 3aBUCUMOCTeH
8 KJIACC
Kopg, .
ITpoBepsiemble MpeMeTHBIE Pe3y/IbTaThl 0CBOEHHSI 0CHOBHOM
TIpOBEPAEMOTO o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3y/bTarTa
1 Uucia ¥ BBIYUCTIEHUS
Wcriosp30BaTh ~ Haua/lbHble — TIPE/ICTaBJEHHST O  MHOXKECTBe
L1 JIeVICTBUTE/IbHBIX YMCes /ISl CPaBHEHUs], OKPYIJIeHUs] U BbIUMC/IEHUH,
' n300pakaTh JeHCTBUTE/NbHbIE YHC/IAa TOYKAMH Ha KOODJMHATHOU
NpSIMOU
[lpuMeHSTb  TIOHATHE  apu(MeTHUeCcKOro KBaJpaTHOTO  KOPHS,
Lo HaXOJWUTh KBaJpaTHble KOPHM, WCIIONb3Yysl TPU HeoOXOAUMOCTH
' Ka/bKyJISTOD, BBITIOHATE MTPeo0pa30BaHus BhIpayKeHUH, CO/iepyKallyx
KBaZlpaTHble KOPHH, UCT0JIb3Ys CBOWCTBA KOpHeH
13 Wcronb3oBaTh 3arycy  OOMBUIMX UM MajblX YHMCeT C TIOMOIIbIO
' JeCITUYHBIX Aipobeit u cTereHer uncsa 10
2 AsnreGpanueckrie BbIpaKeHUsT
[IprMeHSITb TIOHATHE CTeNeHW C 1ieJibIM T[O0Ka3aTesieM, BBIMOHATh
2.1 npeoOpa3oBaHusl BBIDAKEHHUH, COZEp)KalUX CTereHu C Lie/bIM
roKasareseMm
29 BBIMOSHATE ~ TOXKAECTBEHHBbIe  TMpeo0pa30BaHMsl  paLMOHATBHBIX

Bpra)KEHI/If/i Ha OCHOB€ TIIpaBUJI ,IIEI‘/JICTBI/Iﬁ Ha/Jl MHOI'OYJIeHdMH U




anrebpanyecKUMH JIpOOSIMHU

2.3

Pack/iafibIBaTh KBa/[paTHbIN TPEXUIEH HA MHOKUTEN

2.4

[TpumeHsTL TIpeoOpa30BaHUsT BhIpAKEHWUHN [I7IsI PellleHUs Pa3/TUuHBbIX

3a/1a4 U3 MdaTeMaTHUKH, CME)XXHBIX I1Ipe/IMETOB, 13 peaanoﬁ MPAaKTUKH

YPaBHeHI/IH N HEPpABEHCTBa

3.1

PemiaTh /iMHeliHble, KBaJpaTHble YpaBHEHUS W PpalMOHA/bHBIE
yPaBHEHHs1, CBOJSAIIMECS K HHAM, CUCTEeMbl JBYX YpPaBHEHUM C ABYMs

rnepeMeHHbIMH

3.2

[TpoBoAUTL TMpOCTeMIlIMe UCC/Ie[IOBAaHUS YpPaBHEHUM U  CUCTeM
ypaBHeHUW, B TOM UWC/le C TIpUMeHeHHeM TIpaduuecKux
npe/icTaB/ieHnii (yCTaHaB/IMBAaThb, UMeET JId ypaBHEHUWEe WIH CHCTeMa

yPaBHEHHUH peLleHus], eC/Ii UMeeT, TO CKOJIbKO, Y IIpovee)

3.3

[TlepexoauTb OT croBecHOW (OPMYJUPOBKM  3afiaud K  eé
aireOpanyeckoll Mo/ie/I C TIOMOIIBIO COCTABJ/IEHHS] yYpaBHEHUs WU
CUCTeMbl ypaBHEHW, WHTepHpeTUpoBaTb B COOTBETCTBUU C

KOHTEeKCTOM 3aJd4Hu HO]IyI—IEHHHﬁ pe3yjibTaT

3.4

[TpyuMeHSITb CBOWCTBA UMC/IOBLIX HEPABEHCTB [IJIsi CDaBHEHWUSI, OLIeHKH,
pelliaTh JiMHelHble HePaBeHCTBA C OZJHOW TepeMeHHOW U X CUCTEMBI,
JaBaTb  rpauyecKyr0  W/UTIOCTPALIMI0  MHOXKeCTBa  pellleHu

HE€pPaBEeHCTBa, CUCTeMbl HEDABEHCTB

DYyHKIMU

4.1

[loHumMaTh ¥ WUCI0/Bb30BaTh (YHKLMOHA/IbHbIE TIOHSATUS U SI3BIK
(TepMUHBI, CUMBOJIMUeCKHe 0003HaueHUst), OIpeJessiTb 3HaueHHue
GYHKUMY TI0 3HaYeHWIO apryMeHTa, OMpe/esisiTb CBOMCTBA (PYHKLUU

1o eé rpaduKy

4.2

CtpouTs rpadvku 3jieMeHTapHbIX (PYHKIUH BUJa:

y=k/x

, ¥ =x%, y = x3, y = |x|, onKCbIBaTh CBOWCTBA YMUCIOBOU (PYHKLUM MO eé
rpapukKy

9 K/IACC

Kopg,
npoBepsieMoro

HPOBEPHEMBIE NnpeaMeTHbIe pe3y/ibTAaThl 0CBOE€HUSA OCHOBHOH
Oﬁpa30BaTEJIbH0ﬁ MnporpaMmmbl OCHOBHOI'O 06]1(81"0 06pﬂ30BaHI/Iﬂ




pe3y/bTarTa

1

Yuicna ¥ BEIUMCIEHUS

1.1

CpaBHI/IBaTL N YIIOpsAA0OYMBAaThb pPALIMOHA/IbHbBIE W HWPpdLMOHAJ/IbHbIE

qucia

1.2

BhInoHATE apudMeTrueckre JeiCTBUsS C PaliMOHaJbHBIMU YKUC/IaMH,
coueTasi yCTHble ¥ MUCbMEHHbIE TPUEMBI, BBITIOHSATh BBIYUC/IEHUS C

HNppaljuOHA/IbHBIMU YN C/IdMU

1.3

Haxoautb 3HaueHWsi CTeleHell C LieJibIMU TOKasaTelssMU U KOpHel,

BBIUYMC/IATh 3HAUEHHWS UHMC/TIOBBIX Bpra)KeHI/Iﬁ

1.4

Oprr‘JIHTb 'E[el‘/JICTBI/ITeJIBHbIe UKnCJid, BBITIOJIHATL IIPUKWUJAKY pe3yJ/ibTaTd

BBIUMC/IEHUM, OL|€HKY UMC/IOBBIX BbIpayKeHUHN

YpaBHeHus1 1 HepaBeHCTBa

2.1

Pemate /MHeliHble W KBaJpaTHble ypaBHEHWs, YpaBHEHUS,

CBOJSIIMECS K HUM, MPOCTeine JpoOHO-palioHaIbHbIe YDaBHEeHUs

2.2

PemiaTe cUCTeMBI IBYX JIMHEMHBIX YPaBHEHHUH C [IByMsl IlepeMeHHbIMU
Y CHCTeMBI [IByX YPaBHEHUU, B KOTOPBIX OJJHO YPaBHEHHE He SIB/ISIeTCS

JIMHeHHBIM

2.3

Permiath TEKCTOBbIE 33JjauM ayrebpandyecKuM CrIocob0M C TTOMOII[BIO
COCTaB/IEHUS] yYPaBHEHUS] W/IM CHUCTEMbl [IByX YpaBHEHUH C [ByMs

rnepeMeHHbIMH

2.4

[TpoBOAUTL TMpOCTeMIlIe UCC/Ie[IOBAHUS YPaBHEHWM U CUCTEM
ypaBHeHUH, B TOM UWC/le C TIpUMeHeHHeM TIpaduuecKux
nipeicTaB/ieHnid (HarpuMep, YCTaHaBIMBaTh, UMeeT /I YPaBHEeHUe WIN

CUCTeMa ypaBHEHUM pelleHus], eC/TU UMEET, TO CKOTbKO)

2.5

PellaTh  /IMHeliHble  HEpAaBeHCTBA, KBa/lpaTHble  HepaBEeHCTBa,
n300pakaTh pellleHHe HepPaBeHCTB Ha YKMCIOBOM TPSIMOM, 3aIryChiBaTh

pelieHure C IIOMOIIBIO CUMBOJIOB

2.6

PeliaTh CHUCTeMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BK/IIOYAKOLI[Me KBaJjpaTHOe HEepaBeHCTBO, u300pakaTh pellleHre
CUCTeMbl HepaBeHCTB Ha UMCJIOBOM MpPSIMOM, 3aMuChiBaTh pellieHue C

MNOMOIIBKO CMMBOJIOB

2.7

Ncnionb3oBaTh HepaBE€HCTBA IIpU peILIeHNU Pa3/IMYHBIX 3aJd4




DyHKLIUU

3.1

PacriosHaBaTh ~ (YHKIMM  HW3yueHHBIX  BH/OB.  [loka3bIBaTh
CcXeMaTUYeCcKH pacrioyio)KeHue Ha KOOP/IMHATHOM MJIOCKOCTU IpaMKOB
¢byukuuii Buga: y=kx, y=kx+b, y=k/x, y=ax?*+bx+c, B 3aBUCUMOCTU OT

3HaueHu! Ko3(PUI[MeHTOB, OMUChIBAaTh CBOMCTBA (PYHKI[UI

3.2

[TokasplBaTh CXeMaTWYeCKHd paCIojioKeHHe Ha KOOpPAWHATHOU
MJIOCKOCTU TpapUKOB (PYHKLMH BUAa y = VX, y = |X| U ONHMChIBaTh

CBOMCTBA (PyHKLIMH

3.3

Crtpouth ¥ u300pakaTb CxemaTHuecku rpadMKu KBaJpaTUUHbIX
GyHKIMM, ONUChIBaTh CBOMCTBA KBaJPaTUYHBIX (YHKLUN M0 UX

rpadukam

3.4

Pacrio3HaBaTh KBa/IpaTUUHYH (YHKLIUIO 10 (dopMyse, TPHUBOAUTH
rpuMepbl KBaJ[paTUUHbIX (YHKLMK W3 peanbHOM >KU3HHU, (PU3KKH,

reomMeTpuu

ApudmeTrueckasi U reoMeTpruUecKast Iporpeccuun

4.1

Pacrio3HaBaTh apu(p)mMeTHUeCKyr0 U TeOMeTPUUeCKyH MpOrpeccuy mpu

pa3HbIX criocobax 3afaHus

4.2

BBINOMHATE BBIUMC/IEHUS C MCI0/b30BaHWEeM (DOpMyJl n-ro useHa
aprudMeTHUUecKod U reoMeTpUUecKOil Mporpeccuid, CyMmbl MepBbIX N

YJ/IeHOB

4.3

306pakaTh 4ieHbI NOC/IeA0BaTeIbHOCTH TOYKAaMK Ha KOOPAWHATHOU

IIJIOCKOCTHU

4.4

Permath 3afiaud, CBs3aHHbIE C UHCOBLIMM TI0C/Ie[0BaTeTbHOCTSIMH, B
TOM UHCIe 3aZlaud U3 peasibHOM >KU3HU (C HCIIO/b30BaHUEM

KaJIbKY/ISITOPa, LIU(POBBIX TeXHOIOTH)




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

7 KIIACC
Kop IIpoBepsieMbIii 3/IeMeHT CO/iepP>XaHUsA
1 Yucna v BBIYUC/IEHUS
[pobu 0ObIKHOBeHHbIE U AeCATHUUHBbIE, Tepexof OT OJHOW (OpMbI 3amucu
1.1 npobGeii K gpyroil. IloHATHe palMOHA/NBHOTO YKC/A, 3alvCh, CPaBHEHHUE,
YIIOpsil0UMBaHYe PaljUOHA/IbHBIX UKCe/l
Lo ApudmeTnueckre [elCTBUS C paljuOHaIbHBIMU UMc/IaMU. PelieHue 3azau v3
' peasibHOM MPaKTHKKU Ha YaCTH, Ha Jpobu
13 CrerneHb C HaTypaJbHBIM TIOKa3aTejeM: OIpeJesieHre, MpeoOpa3oBaHUe
' BbIPa’KeHUI Ha OCHOBe OTIpe/ie/ieHHs], 3aMCh OOBIINX YMCeT
L4 [TporieHTHI, 3amMCh MPOLIEHTOB B BUJe Apobu U Jpobu B BHUe TPOLIEHTOB.
' Tpu OCHOBHBIE 33/]lauM Ha MPOLIEHTHI, pelleHre 3a/a4 U3 peasbHOM MTPaKTUKU
L5 [IppuMeHeHre TIpU3HAKOB [IeJIMMOCTH, pa3/ioKeHWe Ha  MHOXKUTEeIU
' HaTypaJbHbIX YnCesl
L6 PeasibHble  3aBUCMMOCTH, B TOM 4Yucle TpsiMas W obpaTHas
' MPOMNOPLMOHATIBHOCTH
2 Anrebpanueckue BbIpaKeHUsT
21 [TepeMeHHBbIe, UKMC/IOBOE 3HAUEHWE BBIPDAKEHUsI C TepeMeHHOU. [lonycTumele
' 3HauyeHUsl TepeMeHHbIX
55 [IpencraBneHre 3aBUCMMOCTA MeEXJYy BeIWUMHaAMM B BuUZAe (OPMYJIBIL.
' Boruricnienus no ¢popmysiam
23 [Tpeobpa3oBaHue  OYKBEHHBIX  BBID&KEHWM, TOXKIECTBEHHO  paBHbIE
' BbIp&KEHUSI
2.4 CBoliCTBa CTereHU C HaTypa/ibHbIM MT0Ka3aTesemM
” s OpHouneHel 1 MHOrousieHsl. CrereHb MHOrouieHa. Cjio)keHue, BbIUWTaHUe,
' YMHO>XeHHe MHOTOU/IEHOB
26 @opMyJIbl COKPALEHHOTO YMHOXEHUS: KBaJpaT CYMMBbI U KBaJipaT pa3sHOCTHU.
' dopMysia pa3HOCTY KBaZpaToB. Pa3ioxeHrne MHOTOUW/IeHOB Ha MHOXKUTEIN
3 YpaBHeHus




YpaBHeHUWe, KOpeHb YpaBHeHUs, IpaBWia TIpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCU/IBHOCTb YpaBHEHUMN
39 JIuHeliHOe ypaBHeHME C OJHOW TepeMeHHOW, YUC/I0 KOpPHeW JIMHEWHOIO
' ypaBHeHUs1, pellieHue JIMHeNHbIX YpaBHEHUU
33 CocraB/ieHre ypaBHeHUH 110 YC/IOBUIO 3afilaud. PellleHue TeKCTOBBIX 3a/au C
' TOMOILIbI0 YPaBHEHUM
3.4 JIvuHeliHOe ypaBHeHUe C JBYMs IlepeMeHHBIMU 1 ero rpauk
Cucrema [ByX J/IMHEHMHBIX YpaBHEHUM C J[ByMsl TepeMeHHbIMU. PereHuve
3.5 CHCTeM ypaBHeHUM criocoboM mozicTaHOBKH. [IprMeps! pellieHUs] TeKCTOBBIX
3a/,a4 C TIOMOILIbIO CUCTEM ypaBHEHUN
4 KoopauHats! v rpaduku. @yHKUKN
4.1 Koopaunara Touky Ha npssMOM
45 UncnoBble MPOMEXYTKU. PaccTosiHue Mexxay ABYMsI TOUKaMU KOOPAWHATHOM
' TIpSIMOiA
43 [IpsimoyronbHasi cuctemMa KoopAuHat, ocd Ox u Oy. Abcuycca U opJvHaTa
' TOUYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumeps! rpaduKkoB, 3a/aHHbIX (QopMmynamMu. UTeHue rpauMKOB peanbHBIX
' 3aBUCHMOCTEN
4.5 [Tonsitve dyukimu. ['paduk Pyskiuu. CBolicTBa PyHKIUN
4.6 JluneiiHas GyHKUus, e rpaguk. I'paduk dyHKIUM y = |X]|
47 I'padrueckoe pellleHUMe JUHEWHbIX YypaBHEHHWHW UM CUCTEM JIMHEMHbBIX
' ypaBHeHUH
8 K/TACC
Kop, IIpoBepsieMblii 3/71eMeHT CO/iepKaHus
1 Uucia ¥ BBIYUCTIeHUS
11 KBazipatHbiii KopeHb M3 uMcia. IloHsaTtue o0 uppaljioHaLHOM YHCTIE.
' HecsiTnuHble IPUOIVDKEHUST UPPALIMOHATbHBIX YKCeT
CgoiicTBa apudMeTHUeCKUX KBaJpaTHbIX KOpPHed W X TNpUMeHeHHe K
1.2 1peoOpa30BaHUI0 UHC/IOBLIX BLIPAKEHUM W BBIUMC/IEHUSAM. [lelicTBUTETbHBIE
yucia
1.3 CreneHb C LiesibIM ITOKa3aTteseM U eé cBoricTBa. CTaHZapTHas 3arich Ync/ia




2 Anrebpanueckyie BbIpa>KeHUsI
2.1 KBazipaTHbIi TpéXusieH, pa3noXKeHre KBaJipaTHOrO TPEXUsieHa Ha MHOXKUTETN
2.2 Anrebpanueckasi ipobs. OCHOBHOE CBOMCTBO a/rebpanueckoii Apobu
2.3 CnoxxeHre, BbIUMTaHUe, YMHOKEHHUe, JlefieHre anredpandeckux gpobei
2.4 ParnvioHanbHbIe BEIpaKeHHS U UX 1Tpeobpa3oBaHue
3 YpaBHeHUs U HepaBeHCTBa
31 KBaspatHoe ypaBHeHue, opMyna KOpHel KBa/IpaTHOTO ypaBHEHUs.
' Teopema Buerta
3.2 PemieHnie ypaBHeHWH, CBOJAILMXCS K TMHEUHBIM U KBaZlpaTHBIM
3.3 [MTpocTeiiive ApobHO-paIfOHaTbHBIE YPaBHEHUS
I'padmyeckast uHTepripeTalysi ypaBHeHUW C JBYMsI TIepeMEeHHBIMU U CUCTeM
3.4 JIMHEeWHBbIX YpaBHEHUM C JByMs IepeMeHHbIMM. [Ipumeps! peleHust cuctem
HeJIMHeWHbIX ypaBHEeHWH C IByMS TlepeMeHHbIMU
3.5 PerrieHre TeKCTOBBIX 3aZiau ajrebpanyeckuM CIiocoooM
3.6 YucioBble HepaBeHCTBA U UX CBOMCTBa
3.7 HepaBeHCTBO ¢ 0/iHOM TlepeMeHHOM
3.8 PaBHOCUIBHOCTE HEPaBeHCTB
3.9 JIuHeliHble HepaBeHCTBA C OZHOM NIepeMeHHOU
3.10 CucreMbl TMHEVHBIX HEPABEHCTB C OJHOM [lepeMeHHOU
4 DOyHKLIMU
il [Monstve ¢yHripm. OO6macTb ompefesieHUss W MHOXKECTBO —3HaueHUH
. dyskipu. Criocobbl 3azanust QyHKIMHA
4.2 I'paduk byHkmu. UteHre CBOUCTB hYHKLIUU 110 eé rpaduky
4.3 [TpumMepsl rpayKoB (PyHKLIMM, OTPa’KaroLLMX peasbHbIe MPOLeCChI
a4 OyHKI[UM, OIMUCHIBAIOIIME TIPIMYI0 U OOpaTHYHO TMPOIOPIMOHA/bHBIE
' 3aBUCUMOCTH, UX TPapUKU
4.5 DyHKIUU Y =x2, y = x3
4.6 OyHKIMU Y = VX, Y = |X|
4.7 I'padmueckoe pellieHye YpaBHEHUM U CUCTEM YDPaBHEHUU

9 K/IACC




Kop

IIpoBepsieMblii 3/IeMEHT COfiep)KaHHUSA

1 Uucia U BBIYUCTIEHUS
L1 PaivioHasibHbIe UM/, WppaLMOHabHbIe UYWC/a, KOHeYHble U OecKoHeuHble
' JIeCATHUHBIE IpOoOH
MHOXeCTBO /1eHCTBUTE/IbHBIX UKCeJ, eMCTBUTE/IbHBIE UKC/Ia KaK OeCKOHeUHbIe
1o JecsATUuHble ApoOu. B3aMMHO O/[HO3HAYHOE COOTBETCTBHE MEXY MHOKECTBOM
' JleliCTBUTe/IbHBIX UKCesT U KOOpAUHATHOM TipsiMoii. CpaBHeHUe /1elCTBUTENbHBIX
yuces
1.3 ApudmeTtrueckre eHCTBUS C AeHCTBUTETbLHBIMU UYMC/IaMU
V3mepenusi, mpubmKeHusi, OLleHKH. Pa3Mepbl 00bEeKTOB OKDPY’KaroIL[ero MUpa,
L4 JUTATEJIbHOCTh TIPOLIECCOB B OKpYyXKawoieM wmupe. IIpubmmkéHHOe 3HaueHHe
. BeJINUMHBI, TOUHOCTh NMpuOmmKkeHus. OkpyrieHue umcen. [Ipukuaka v oLeHKa
pe3yJIbTaTOB BbIYUC/IEHUI
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 YpaBHeHUs1 C O/IHOM TilepeMeHHOM
2.2 JluHeiiHOe ypaBHeHUe. PellleHre ypaBHEHU, CBOASLLUXCS K IMHEHHBIM
2.3 KBazpaTHOe ypaBHeHue. PellleHne ypaBHeHUH, CBOASLLMXCS K KBaZJpaTHbIM
24 bukBazpaTHoe ypaBHeHue. IIpuMephl pellleHHsI ypaBHeHWM TpeTbeld U
' YyeTBEPTOU CTereHel pas/ioyKeHueM Ha MHOXKUTEeTN
2.5 Pertienue po6HO-paliMOHA/BHBIX YPaBHEHUM
2.6 Cucrembl ypaBHeHUM
2.7 YpaBHeHUe C AByMsi lepeMeHHbIMU U ero rpaduk
2.8 PerieHue crcTem [IByX JIMHEMHBIX YPaBHEHUH C IBYMs TlepPeMeHHbIMU
29 PemieHue crctem [ByX ypaBHEHWid, OJHO U3 KOTODbIX JIMHEWHOe, a Jpyroe —
' BTOPOM CTeIeH!
2.10 I'paduueckast UHTepIIpeTaLUsi CACTEMbI YPaBHEHUII C ABYMsI llepeMeHHbIMU
2.11 PelrieHre TeKCTOBBIX 3a/jau arebpanyeckKuM CriocobomM
2.12 UucioBble HEpaBeHCTBA U MX CBOMCTBA
213 PereHne MMHENHBIX HEPABEHCTB C OHOM MepeMeHHOU
2.14 PellieHre crcTeM TMHEHHBIX HePaBEHCTB C OZJHOU repeMeHHON
2.15 KBazpaTHble HepaBeHCTBa
516 I'padvueckasi vHTepripeTalsi HEPAaBEHCTB M CUCTEM HEPaBeHCTB C JABYMs

rnepemMeHHbIMU




DyHKLIUU

KeazgpatnuHasi yHKius, eé rpaduK M cBoiicTBa. Ilapabosa, KOOPAWHATEHI

> BepIINHBI Tapab0/ibl, 0Cb CAIMMETPUH TIapaboIbI

3.2 I'paduku pyHkumil y=kx, y=kx+b 1 ux cBoicTBa

3.3 I'paduku pyHKIMi1 y=k/X, y = x> 1 UX CBOICTBA

3.4 I'paduku QyHKIMII , ¥ UX CBOMCTBA
4 YucsioBble moc/e10BaTe/IbHOCTH

i1 OrnpefiesieHre 1 criocoObl 3aJjaHKsl YMC/IOBBIX T0OC/Ie/l0BaTe/IbHOCTeN. 3aJaHue
' 1oc/ieZiloBaTeIbHOCTH PeKYPPeHTHOU (hopMyiol u popmyJioi n-ro useHa

45 Apudmernueckass mnporpeccus. PopMynbl n-ro uieHa apupMeTHUecKOu
' TIPOTrpPeccru, CyMMBbI TepPBBIX N U/IeHOB

43 leomeTpuueckasi mporpeccus. PopMmynbl n-ro ujgeHa TreoMeTpUUecKou
' NIPOrpeccry, CyMMBbI IepPBBIX N U/IeHOB

a4 N306parkeHrie uieHOB apu(MeTHUeCKOW U T'eOMEeTPUYECKOW MpOrpeccui
' TOYKaMH Ha KOOPJMHATHOU MI0CKOCTH. JIMHEeHHbIN U 9KCITOHEeHL[Ma/IbHbIA POCT

4.5 Cr10’kHbIe TIPOLIeHTbI




ITPOBEPSAEMBIE HA OI'D 110 MATEMATUKE TPEGOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHON OBPA30BATE/IbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kopg,
NMpOBepsIeMOro
TpeOoBaHUS

IIpoBepsieMble TPe0OBAaHUS K MPEAMETHBIM pe3y/IbTaTaM
0CBOEHHsI OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbI 0CHOBHOI'0
o0miero odpazoBanus Ha ocHoBe PI'OC

YMmeHue orepupoBaTh TOHATUSIMM: MHOXXECTBO, IIOJMHOKeCTBO,
orepaLMy HaJ, MHOXKeCTBaMH{; yMeHHe OIepupoBaTh IOHATHSIMU:
rpad, cBs3HbI rpad, AepeBo, LMK/, MPUMEHSATb MX TPU peLIeHruU
3a/lay; yMeHHe HCIO0/1b30BaTh rparyeckoe Npe/cTaBieHre MHOKeCTB
JJ1s1 OTIMCaHUs peasibHbIX MPOLECCOB U SIBJE€HUM, MU pelleHud 3ajau

U3 Ipyrux yueOHbBIX TIPeIMETOB

YmeHue OMeprupoBaTh TMOHATHUAMM: OIlpeae/ieHre, akCMoMd, Teopemd,
AOKa3aTe/IbCTBO, YMEHHE€ PpdCIIO3HaBAaTb HWCTWUHHbBIE W JIOXKHBIE
BbICKA3bIBaHHWsA, TIPHUBOJUWTL TIpUMEDBI W KOHTPIIDUMEDLI, CTPOUTH

BbICKA3bIBAHHWA U OTPULIaHUSA BBICKA3bIBAHUH

YMeHue onepupoBaTh IOHATHSIMU: HaTypaJbHOe YMC/IO, MPOCTOe M
COCTaBHOE YWCJIO, [JeMMMOCTb HaTypaJbHBIX uHWCes, IPU3HaKU
[leTMMOCTH, LieJioe 4WC/I0, MOAY/b 4ucia, OObIKHOBeHHasi [Jpobb M
JecsTiuHast ApoOb, CTaHZAPTHBIA BUZ, UKC/a, PaljiOHaIbHOE YKCIIO,
VppaLMiOHa/IbHOE YMC/IO, apu(MeTHYeCKUM KBaJlpaTHbI KODEHb;
yMeHue BBINOJHATH JeWCTBUS C 4YWCAaMH, CpaBHMBATh M
yHopsilounBaTh YWC/Ia, TMpeACTaBAATh YHMC/IAa Ha KOOpPAMHATHOM
NpSIMOM, OKPYIVIATb UMC/A; yMeHWe [e/laTb TNPUKUJKY U OLIeHKY

pe3y/bTaTa BbIUMCIEHUN

YMeHWe OmepypoBaTh TIOHSTUSMU: CTeleHb C I[eJIbIM T10Ka3aTesieMm,
apudmMeTnuecKrii KBaZipaTHBIM KOpeHb, MHOTOUJIEH, a/irebpandeckas
Ipo0b, TOXKZECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW CTereHH
Oonbllle eWHUILBI; YMEHHe BBITIOJNHATh pacyéTbl 10 (opmysiam,
npeobpa3oBaHusl 1[eJIbIX, [POOHO-pAIlMOHA/NBHBIX  BBIDOKEHUA U
BLID@KEHUM C KODHSIMU, Pa3/ioXKeHWe MHOrousieHa Ha MHOXUTe/H, B
TOM UHC/Ie C WCIOJb30BaHWeM (OpMys1 pa3HOCTH KBAJ[paTOB U

KBa/lpaTa CyMMBbI U pa3HOCTH

YMeHMe oriepupoBaTh MOHSITUSIMU: YMC/IOBOE PaBEHCTBO, ypaBHEHHE C




OJJHOM TIepeMeHHOM, UMC/IOBOe HepaBeHCTBO, HEPABeHCTBO C
repeMeHHOM; yMeHHe pelllaTh JIMHelWHble W KBaJpaTHbIE YPaBHEHUS,
JIPOOHO-pallMOHA/IbHBIE YPABHEHUSI C OZHOW TepPeMeHHOW, CHCTEMbI
[IByX JIMHEWHBbIX YpaBHEHWM, JiMHeliHble HEPaBeHCTBA U WX CUCTEMBI,
KBaJ[paTHble UM JIPOOHO-paljiOHa/IbHbIe HEpaBeHCTBA C  OJHOU
repeMeHHOM, B TOM UKCJ/ie TIPU PellleHUH 3a/lau U3 APYTUX MpeMeTOB
M TpaKTUUYeCcKuX 3ajlauy; YMeHHe WCII0/Ib30BaTh KOOPAUHATHYIO
MpSIMYI0 ¥ KOODJWHATHYIO TUIOCKOCTb /i1 M300pakeHus pellleHui

ypaBHeHUH, HepaBeHCTB U CUCTEM

YMeHre onepupoBaTh MOHATUAMM: (PYHKIMS, TPadUK QYHKLUH, HY/IU
byHKLMY, MIPOMEXKYTKU 3HAKOTOCTOSTHCTBA, TIPOMEXKYTKU
BO3pacTaHus, yObIBaHUSI, HauOo/blllee W HaWMeHbIee 3HAUeHUsS
byHKUMY; yMeHHe OTepupoBaTh TIOHSATHUSIMU: npsiMast
TPOTMOPI[MOHA/LHOCTD, JMHeNHass (PYHKIUs, KBaJipaThuHasi (DyHKIus,
obOpaTHasi TIPOMOPIMOHANIBHOCTb, Tapabosa, rurnepbosa; ymeHue
cTpouThb rpadvku GyHKLIUN, UCIOb30BaTh rpayKu AJis OripefieieHUst
CBOMCTB MPOLIECCOB U 3aBUCHMMOCTEM, /il pelleHus 3aZiau U3 ApYTrrux
yueOHBIX TIpEIMETOB U peajlbHOM JKWU3HW; YMEeHWe BbIPA)KaTh

(dhopMyiaMy 3aBUCUMOCTH MeXXy BeTMUMHaMU

YMeHue OTIepUPOBAaTh TIOHSATHUSIMHU: TI0C/Ie/JOBaTeIbHOCTD,
apumeTrueckass U  reoMeTpuyeckas  TIPOTPeCcCUU;  yMeHUe
WCII0/b30BaTh CBOMCTBA TOC/Ie/l0BaTe/IbHOCTeM, (POPMyJ/ibl CyMMbl U
ob1iero useHa TMpU pellleHWH 3aJjad, B TOM UYHC/Ie 3ajad U3 APYrux

y‘-IEGHbIX MnmpeaMeToB U peaﬂbHOﬁ JKHU3HHU

YMeHHe pellaTh 3aJaud pasHbIX TUMOB (B TOM UHMC/Ie Ha IPOLIEHTHI,
O W YacTH, JBWKeHWe, paboTy, 1leHy TOBapOB M CTOWMOCTh
TOKYTIOK U YCJIYT, HaJIOTH, 3a/lauy U3 00/1aCTH yrpaB/IeHuUs IMUHBIMUA U
ceMeliHbIMU ~ (MHAHCAMM); yMeHHe  COCTaB/SATb  BbIpaKEHUs,
ypaBHEHUsl, HepaBeHCTBA W CUCTeMbl MO YyCJIOBUKO 3aJauM,
HCC/ieloBaTh TIOJTYYeHHOe pellleHre U OLIeHWBaTh MpaBZoro00HOCTh

TOJTyYeHHBIX pe3y/bTaToB

YMeHue onepupoBaTth MOHATUSAMU: (DUrypa, TOUKA, OTPE30K, MpsiMasi,
1y4, JIOMaHasi, yroJi, MHOrOyT0JIbHUK, TPeyro/IbHUK, PaBHOOe/|peHHBbI
Y PaBHOCTODOHHUM TPeYrojJbHUKH, TMPSIMOYTOJIbHBIA TPeyro/bHUK,
Me/MaHa, OMCCEKTpUCa W BBICOTA TPEYTOJIbHUKA, YETBIPEXYTO/IbHUK,

rapasuieiorpaMM, poM0, TPSIMOYTOJIbHHMK, KBajipaT, TpareLus,




OKPY’KHOCTb, KPYT, KacaTe/bHasi; 3HaKOMCTBO C IIPOCTPaHCTBEHHbIMHU
¢urypamu; ymeHue peliaTh 3a/jaud, B TOM UHC/Ie U3 TOBCeAHEBHOU
JKU3HY, Ha HaxoX/JeHue reoMeTpUYeCKUX BEeJWYMH C NpHYMeHeHUeM

M3y4YeHHbIX CBOMCTB GUryp U (aKToB

10

YMeHue orepupoBaTh IOHATHSIMU: DPaBEHCTBO (PUIyp, paBeHCTBO
TPeyro/bHUKOB; TapasylelbHOCTb U MepHeHJUKY/ISPHOCTb IPSIMBIX,
yrojl MeXAy TNpsSIMbIMHM, T[epreHJUKY/Sp, Hak/JIOHHas, TPOeKLHs,
nofobue ¢uryp, mofo0HbIe TPEYTONEHUKH, CHMMETPHSI OTHOCHUTETBHO
TOUKU U NPSIMOM; YMeHHe pacIio3HaBaTb PaBeHCTBO, CUMMETDUIO U
nofiobve ¢uryp, mapauieNibHOCTh U TePIIeH/UKY/ISIPHOCTD TPSIMBIX B

OKpY’KaroIlleM MUpe

11

YmeHue onepupoBaTh TMOHATHSIMA: [JJIMHA, DPACCTOSIHUE, YIoJj
(BeiMuMHA yrjla, CHHYC U KOCUHYC YI/la TpeyrosjbHUKa), TIIOLIA/lb;
yMeHHe OLIeHMBaTh pa3Mephbl MPeIMETOB U 00BEKTOB B OKPY’KaroI[eM
MHpe; yMeHue TpUMeHSATb GOpMyJ/bl T[epuMeTpa M MJIOLIAJU
MHOTOYTOJIbHUKOB, JIMHbI OKPY)KHOCTH W TUIOMAAW Kpyra, obbema
MPSIMOYTO/ILHOTO Tapasijiefienunesia; yMeHue TNPUMEHSITh NpU3HaKu
paBeHCTBa TPeyroJbHUKOB, TEOPEMY O CyMMe YTJIOB TPeyrojbHUKa,
Teopemy Iludaropa, TpUroHOMeTpUuecKWe COOTHOLUEHHUS /IS

BBIUMC/IEHUS [IJIMH, PACCTOSIHUM, TIIoIa el

12

YMmeHnue wu300pakaTh IIOCKMe GUTYphl W WX KOMOHWHALWH,
MPOCTPAaHCTBEeHHbIe (UTYPbl OT PYyKH, C TIOMOIIbIO UepTEXHBIX
VHCTPYMEHTOB W 3/IeKTPOHHBIX CpEACTB T0 TEKCTOBOMY W/

CHMBOJIbHOMY OITMCAaHHWIO

13

YMeHue onepupoBaTh TOHATUSMH: TPSIMOYrojibHasg  cUCTeMa
KOOp/IMHAaT; KOOpAMHAThl TOYKM, BEKTOpP, CyMMa BeKTODOB,
NpoM3BeZieHre BeKTOpa Ha UMc/Io, CKaasipHOe NIPOU3Be/leHHe BEKTOPOB;
yMeHHe HCTO/b30BaTh BEKTOPbI M KOOPJAWHATHI [Jisl Tpe/iCTaBIeHUs
JAHHBIX W peIIeHWs 3aJau, B TOM 4YKHCIe U3 JPYrux y4eOHBIX

rnpeaMeToB U peaJIbHOI‘;I JKU3HU

14

YMeHHe OIepupoBaTh TIOHATHSAMM: CTOJIOMKOBbIE U  KDYrOBBIE
JuarpaMMmbl,  Tabsuipl, cpefHee  apudMeTHUecKoe, MejuaHa,
HauOorblllee ¥ HavMeHbIllee 3HA4YeHWs, pa3MaxX UYHC/I0OBOTO Habopa;
yMeHue  U3BJeKaTb, WHTEpPIPeTUPOBaTb U  MpeoOpa3oBbIBaTh

vH(pOpMaIMIO, TIPe/CTABJAEHHYI0 B TabiMllax M Ha [uarpammax,




OTPa>KaroIIYHO CBOMCTBA UM XdPAaKTEPUCTHUKU pea/IbHBIX TIPOL€CCOB U
HBHEHHﬁ; yMeHue PacCIio3HABATH H3MeHUMBbIe Be/IMYNHBI B

OKpY’KaroIlleM MUpe

15

YMeHue orepyupoBaTh TMOHSATHUSMU: CAydalHbIM OMBIT (C/Ty4YaiiHbINA
9KCTIEDUMEHT), 3J/IeMeHTapHOe COObITHe (3/IeMeHTapHBIM  HCXO[)
CJlydyaliHOTO OIIbITA, C/IydyaliHOe COOBITHE, BEPOSATHOCTh COOBITHS;
yMeHHe HaXO/WTh BEPOSITHOCTH CJIyualHbIX COOBITM B OMbITax C
PABHOBO3MOXXHBIMHM  3/IEMEHTAaPHBIMU COOBITHSIMUA; YMEHHE pelllaTh
3aZlaud MeTO/IOM OpTraHMW30BaHHOTO Tepebopa M C HCIOIb30BaHHEM
MpaBWia YMHOXXEHHUS; YMeHHe OLleHUBaTb BePOSTHOCTU peabHbIX
COOBITUI U SIBJIEHUM, TIOHUMAaTh POJib MPAKTUUECKH [JOCTOBEPHBIX
MaJIOBEpOSITHBIX COOBITUM B OKDY’)KalollleM MHpe U B JKU3HH;
3HAaKOMCTBO C TIOHITMEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX UKCeJT U ero POJIBIO B MAaCCOBBIX ABJIEHUAX

16

YMeHue BbIOMpaTh TOAXOASAIIMNA W3YUeHHBIM METOA AJisi pelleHus
3a/lauy, MPUBOJUTH MPUMeEPbl MaTeMaTHUYeCKHWX 3aKOHOMEPHOCTeU B
MpUPO/ie U )KU3HH, pacro3HaBaTh MPOsIB/IeHMEe 3aKOHOB MaTEMaTUKH B
WCKYyCCTBe, OIUChIBAaTL OT/e/bHble BbIJAOL[MECS  pPe3y/bTaThl,
MO/TyYeHHble B XO/le pa3BUTUsI MaTeMaTHMKU KaK HayKd, TPUBOJUTH
NpUMepbl MaTeMaTUUeCKHUX OTKPBITHI U UX aBTOPOB B OTeUeCTBEHHOU

Y BCEMUPHOM UCTOPUU




INEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, ITIPOBEPSAEMbBIX HA OI'D

I10 MATEMATUKE
Kop IIpoBepsieMbIii 3/IeMeHT COiePXKaHUs

1 Uwucsia v BBIYMC/IEHUS

1.1 HarypasnbHble v Liesible ynca. [TpU3Haku 1e/IMMOCTH Lie/bIX Yuce)

- OOBIKHOBEHHBbIE W JeCATHYHBble  Opo0OH,  TIPOLeHThl,  OecKOHeuHbIe
' riepuoiueckuie Apoou

13 PaijyonanbHble  uncna. ApudMeTuyeckue ornepaliid C  palyOHa/JIbHBIMU
' yucIaMu

4 [HelicTBuTeNbHbIe 4YKcia. ApudmeTUueckude orepaluu C JeHdCTBUTebHbBIMU
' yuCcIaMu

s [Tpubnv>KéHHBIE BBIUMC/IEHUS, TIpaBWIa OKDYTJIeHWs, TIPUKUJKA U OLleHKa
' pe3yJibTaTa BbIYMC/I€HUI
2 Anrebpanueckue BbIpaKeHUs

2.1 bykBeHHbIe BbIpa)keHHsI (BbIpaKeHUsI C TepeMeHHbBIMM)

- CreneHb C 1LjenbIM ToKasaTesieM. CTereHb C paljMOHaJbHBIM TOKa3aTeseM.
. CBoliCTBa CTenieHn

2.3 MHorouseHbl

2.4 Anrebpanueckas ApoOb

5c ApudmeTnueckdii ~ KOpeHb  HaTypaJbHOW  cTerneHd.  [leiictBusa ¢
' apu(mMeTHUECKUMU KOPHSIMU HaTypaJ/IbHOM CTereHu
3 YpaBHeHUsI 1 HepaBeHCTBa

- Llesibie ¥ gpoOHO-palioHasbHBIE ypaBHeHHWs. CHUCTeMBl U COBOKYITHOCTHU
. ypaBHEHUH

30 Lenbie u [ApoOHO-paljoHanbHbIe HepaBeHCTBa. CHCTeMbl U COBOKYITHOCTH
. HEpaBeHCTB

3.3 PerieHune TeKCTOBBIX 3a7a4

4 UucoBkle TI0C/1e/10BaTe/IbHOCTH

4.1 [TocnefoBaTeTbHOCTH, CIIOCOOBI 3a/laHKs TIOC/Ie0BaTeTbHOCTEeH

4.2

Apudmernueckass U reoMmerpuueckas nporpeccuu. dPopmysia  CI0XKHBIX




MpOLIEHTOB

5 DYHKLIUU
dynkIiMg, crnocobbl  3amanusa  GyHKimKM. [paduk  dyskipm.  O6sacTh
orpeieJieHUs] U MHO)XKeCTBO 3HaueHUW ¢yHKuuu. Hynu @yHkumu. IlpomexxyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMU. MaKCUMyMbl U
MUHUMYMbl (yHKIUM. Haubosblllee W HauMeHblllee 3HaueHWe (GYHKLIWK Ha
TIPOMEXXYTKe
6 KoopauHats! Ha NpsiMOi ¥ TVIOCKOCTH
6.1 KoopauHatHast npsimast
6.2 JexapToBbl KOOpAUHATEI Ha IJIOCKOCTH
7 I'eometpust
7.1 ['eomeTprueckre GUrypbl U UX CBOWCTBA
7.2 TpeyroysbHUK
7.3 MHOroyronbHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHne reoMeTPUYECKUX BeJIMUUH
7.6 BekTopsb! Ha T/I0CKOCTH
8 BeposTHOCTh ¥ cTaTUCTUKA
8.1 OrnucarenpHast CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6uHaTopurka
8.4 MHoxecTBa
8.5 I'padsi




YUYEBHO-METOIMNYECKOE OBECIIEUEHUE ObPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHAJIBI IJIA YYEHUKA

METOIUYECKUE MATEPHUAJIBI AJI YYUTEJIA

ON®POBLIE ObPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

[1pu peanu3alyiy IPOrpaMMBI 110 anrebpe Ha ypOBHe OCHOBHOT'O 00I1Iero
oOpa3oBaHUs UCTIOJB3YIOTCS 3/IEKTPOHHBIE 00pa3oBaTe/TbHbIE PeCYPChI,
yTBepKJeHHble [Iprka3zoM MuHucTepCcTBa rpocBelijeHus: Poccutickont ®epepariiyu
ot 23 uronst 2025r. Ne551 «O6 yTBepykaeHuu (pesepanbHOTO MepeyHs
3/IEKTPOHHBIX 00pa30BaTe/IbHBIX PECYPCOB, AOMYIeHHBIX K UCTIOTH30BaHUIO TIPU
peanM3aliiy UMerLUX roCyJapCTBeHHYIO aKKpeIUTalli0 06pa3oBaTe/bHbIX
MpOrpaMM HauasbHOTO 0011[eT0, OCHOBHOTO 0011lero, cpefiHero o0iiero

oOpa3oBaHUsI»



