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7 KJIIACC

Yucaa u BbIYHCICHUSA

JpoOu 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEXO0]] OT OMHOHN (POPMBI 3aMTUCH APOOEH K APYTOM.
ITonsTHE palMOHANBHOIO YKCHA, 3AMUCh, CPAaBHEHUE, YIOPAJOUYUBAHUE PALMOHANBHBIX YHCE.
Apudmernueckne 1efCTBUS ¢ pallMOHAIBHBIMU YHCIaMU. Perienne 3anad u3 peajbHON MPaKTHKU
Ha 4aCTH, Ha Apodu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OmpereNeHne, nmpeodpa3oBaHue BBIPAKCHUN Ha
OCHOBE OTIPENeNIeHHs, 3aiCh OONBIINX Yncen. [IpoueHTsl, 3anch MPOLEHTOB B BHIAE APOOH U
apoOu B BHIE MPOLEHTOB. TpHU OCHOBHBIC 33a7a4d HA MPOLICHTHI, PELISHNE 3a7ad U3 pealbHOU
MPAaKTUKH.

IIpuMeHeHe MPU3HAKOB ASTUMOCTH, Pa3jIOKeHNE HA MHOXKHUTENN HaTyPaJIbHbIX YHCEI.

PeasnbHbIe 3aBHCUMOCTH, B TOM YHCJIE TIpsiMasi 1 0OpaTHas NPOIIOPLIMOHAIBHOCTH.

Aunredpanyeckue BbIPaKeHHs

IlepemenHble, YMCIOBOE 3HAYEHHUE BBIPAXKEHUs C NMEpEeMEHHOH. [lomycTuMmble 3HA4YeHUs
nepeMeHHbIX. [IpencraBneHne 3aBUCUMOCTH MEXKY BEIMIMHAMHE B BUe popMyIbl. BeraucneHus
no ¢opmynam. [IpeobpazoBanne OYKBEHHBIX BBIPAKCHUH, TOXKIECTBEHHO PABHBIC BBIPAKEHHUS,
npaBuiIa MpeoOpa3oBaHUs CYMM U MPOHM3BEACHUH, MPaBUia PACKPBITHA CKOOOK M MPUBENECHUS
NOJOOHBIX CJIAraeMbIX.

CBOIJiCTBa CTENEHHU C HATypaJIbHBIM [TOKa3aTEIEM.

Opnnounenbl 1 MHorowieHsl. CteneHb MHorowieHa. CroskeHue, BbIUUTaAHUE, YMHOXKEHUE
MHOTroujieHOB. PopMysibl COKpAIlEHHOTO YMHOKEHHs: KBaApaT CyMMbl U KBaJapaT Pa3HOCTU.
®opmyJia pa3HOCTH KBAAPaTOB. Pa3iokeHne MHOTOWIEHOB HA MHOKUTEIIH.

YpaBHeHHUS] H HEPABEHCTBA

YpaBHEHHE, KOPEHb YPaBHEHUS, MPaBUja MPeoOpa3OBaHUs YPaBHEHUS, PABHOCHIIBHOCTD
YPaBHEHHUH.

JIuHeliHOe ypaBHEHHE C ONHOW MEPEMEHHOH, 4YMCIO KOPHEW JIMHEWHOrO YpaBHEHWUS,
pelieHue JUHENHHBbIX ypaBHeHHIl. CocTaBjeHME ypaBHEHUN MO YCIOBHIO 3adaud. PeneHue
TEKCTOBBIX 3aJ1a4 C TIOMOIIBIO YPaBHEHUH.

JluneliHoe ypaBHEHHE C IByMs NepeMeHHbIMH U ero rpaduk. Cucrema IBYX JTHHEHHBIX
yYpaBHEHHI C NByMsl MEPEMEHHBIMHU. PellleHue CHUCTEeM YpaBHEHUN CIOCOOOM IOACTAHOBKH.
IIpumeps! perieHys TEKCTOBBIX 3a/1a4 C TOMOLIbIO CUCTEM YPaBHEHUH.

DyHKUNH

Koopaunata Touku Ha npsmon. YUuciaosBele NPOMEXKYTKH. PaccTrosiHHe Mexny IBYMsi
TOYKaMH KOOPAUHATHON MPSIMOM.

[IpsimoyrompHasi cuctema koopauHat, ocu Ox u (Oy. Abcuucca U opaWHATa TOYKH Ha
KOOpIMHATHOH miockocth. Ilpumeps! rpadukos, 3amanabX (opmynamu. UreHue rpadukos
peanbHbIX 3aBUcHMOocTel. [Torstue pynkuun. I'paduk pynxmum. CroiicTBa pyHkumid. JluHeiHas
¢bynkuus, e¢ rpapuk. ['paduk pynkunn y = [x|. I'paduyeckoe pernenne TMHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEMHBIX YPABHEHUM.

8 KIIACC

Ynca v BbIYHCICHUA

KBanparuelii kopeHb u3 uymcna. Ilomatne o0 wuppaunoHaibHOM uucie. JlecsTuaHble
npUONMKEHUST HPPALMOHANBHBIX unces. CBOWCTBA apr(pMETHUIECKUX KBAIPATHBIX KOPHEH U MX
NpUMEHeHHe K MpeoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHHH M BBIYUCIEHUSIM. JleHCTBUTENbHBIE
YHUCIA.

Crenens c LeqabIM NokasaTeneM U e€ cpolicTsa. CTaHAapTHAs 3aMUCh YUCTA.

AunredpanyeckKue BbIPAKEHHs



KBaapaTHblii TpE€xulieH, pa3oKeHNe KBaJpaTHOrO TPEXUieHa HA MHOKUTEIH.

Anrebpanueckast npobb. OcHOBHOe cBOicTBO anreOpandeckoil npobu. CroxeHwue,
BBIUUTAHUE, YMHOKEHHE, JeleHne anrebpamyeckux apoOeil. PannoHambHble BBIPAXKEHUS M HX
npeoOpa3oBaHue.

YpaBHeHHS1 H HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMysia KOpHEH KBaapaTHOro ypaBHeHms. Teopema Buera.
Pemenne ypaBHeHMH, CBOASIIMXCS K JIMHEHHbIM M KBaapatHbM. Ilpocreiimmme npobOHO-
palOHAIbHbIE YPABHEHUSI.

I'paduueckas mHTEpHIpETaLNS YPAaBHEHUH C ABYMS NEPEMEHHBIMH WU CHCTEM JIMHEHHBIX
YPaBHEHUH C IByMsl IepeMeHHbIMU. [Ipumeps! perenus CuCTeM HEMMHEMHBIX YPaBHEHUN C IBYMsI
NePEMEHHBIMH.

Petnenue TeKCTOBBIX 3a/1a4 ajare0panyecKuM CrocoOoM.

YucnoBble HEpaBEeHCTBA U HMX CBOMCTBA. HepaBeHCTBO ¢ OOHOW MEPEMEHHOM.
PaBHOCHIIBHOCTD HepaBeHCTB. JIuHeliHble HepaBeHCTBA C OAHONH mnepemeHHON. CucTembl
JIMHENHBIX HEPABEHCTB C OAHON MEPEMEHHOM.

DyHKUNH

Ionsitne ¢pynkumu. O6nacTe onpeneneHuss 1 MHOXKECTBO 3HaueHHH pyHkimn. CrocoOb!
3amaHus QyHKIUH.

I'padux Qynkumu. Urenue cpoiicTB PyHkuuu mo e€ rpaduky. Ilpumeps! rpadukos
(YHKUMH, OTPakatOIUX PeabHbIE TPOLECCHL.

@DyHKIUY, ONHMCHIBAIOIINE NPSMYI0 M OOpPaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, HX
rpaduki. ®yHkEn ¥ = x2, ¥y = x3, y = Vx, y=x|. [padudeckoe pemieHne ypaBHEHHIT H CHCTEM
YPaBHEHHUH.

9 KJIACC

Yncia 1 BbIYHCICHUA

PaumonanbHbIe YnCla, UPPALMOHATIBHBIE YNCIIA, KOHEUHbIE U OSECKOHEYHBIE JECATUYHBIC
apodu. MHOXECTBO HEHCTBUTENBHBIX YHCEN, MACHCTBUTENbHBIE YHCIA KaK OECKOHEUHBIe
IecATUYHbIe 1poOH. B3anMHO OAHO3HAYHOE COOTBETCTBUE MEXKAY MHOJKECTBOM JIEHCTBUTEIIBHBIX
4yuCesl U KOOPAUHATHON NMPSMOM.

CpaBHeHHE AEWCTBUTENBHBIX YHCEN, apupMeTHUecKue NEeHCTBUS C ACHCTBUTEIbHBIMU
YUCJIAMHU.

Pa3meps! 00bEKTOB OKPYIKAIOIIEr0 MUPA, NITUTEIBHOCTD MTPOLIECCOB B OKPY KAIOIIEM MHUDE.

[IpubmmwkéHHoe 3HAa4YeHHWE BEJNUYMHBL, TOYHOCTb NpUOMkeHus. OKpyrieHHe YHCel.
IIpukuaka v OLlCHKA PE3yJIbTATOB BBIYUCICHUH.

YpaBHeHHUSI H HEPABEHCTBA

JIuneliHoe ypaBHeHue. PelneHne ypaBHEHUH, CBOISIIIUXCS K JINHEHHBIM.

KBagparnoe ypasHeHue. PeleHne ypaBHeHHI, CBOASIINXCS K KBaApaTHBIM. buksaapatHoe
ypaBHeHue. IIpumepsl pemeHnus ypaBHEHUN TPETbEH M YETBEPTOM CTENEHEW pa3sIoKEHUEM Ha
MHOXXUTEJIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHH. PelneHne TeKCTOBBIX 3a1a4 anredpandeckum
METOIOM.

VYpaBHEHHE C ABYMsl IE€pPeMEHHBIMH U ero rpaduk. Pemenne cucteMm ABYX JIMHEHHBIX
YpPaBHEHUH C JBYyMsl MEPEMEHHbIMU. PelleHHe CHCTeM [ByX YpaBHEHHUH, OJHO U3 KOTOPBIX
JUHEWHOe, a Apyroe — BTOpOH creneHu. I'paduueckas mHTEpIpETaLsl CUCTEMBl YPAaBHEHHN C
IBYMs IEPEMEHHBIMU.

Petnenue TeKCTOBBIX 3a/1a4 aareOpanyecKuM CrocoOoM.

Hucnosble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nUHENHBIX HEPABEHCTB C OAHOM NEPEMEHHOHN. PeleHue CHCTEM JIMHEHHBIX
HEpaBeHCTB C OAHOW mepemeHHOW. KBanparnele HepaBeHcTBa. ['paduueckas MHTEpHpeTanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C JBYMs IEPEMEHHbBIMU.



DyHKUNH

Keanpatuunas ¢yakuus, eé rpadpuk u cpoiictBa. [lapabona, KOOpIWHATHI BEPIIUHBI
napadoJIbl, OCh CUMMETpPHH Mapadobl.

Ipaduku GyHkumit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| 1 ux cBoiicrsa.

Yncsi0Bble NOCAEA0BATEIBHOCTH H MPOrPECCHH

[lonsiTie YMCIOBON MOCIENOBATENBHOCTU. 3aJaHUE TMOCIENIOBATEIbHOCTH PEKYPPEHTHON
dbopmy ot u GopmyIIol 1-ro YieHa.

Apudmernueckas u reoMeTpaUecKast mporpeccuu. @opmyisl #-ro ieHa apupMeTHIECKON
Y T€OMETPUYECKON MPOrPECCHI, CYMMBI IEPBBIX /1 YJICHOB.

UzobpakeHne uneHOB apu(PMETHUECKOH M TeOMETPHYECKOW IMPOrpeccHii TOYKaMH Ha
KOOPAMHATHOH MJIOCKOCTHU. JINHENHHBIN U 3KCOHEHLUAbHbIN pOCT. ClI0)KHbIE TPOLIEHTHI.

INTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA

JIMUHOCTHBIE PE3YJBTATHI

JIn4HOCTHBIE pe3yJbTATBI OCBOCHHS NpPOrpaMMbl ydeOHOro Kkypca «Anredpa»
XapaKTePU3YHOTCH:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBICHUEM HHTEpeca K NPOLUIOMY U HACTOSALIEMY POCCHMCKOM MAaTE€MAaTHKHU,
LIEHHOCTHBIM OTHOLIEHHWEM K JOCTH)KCHMSIM POCCHMCKUX MAaT€MAaTHKOB W POCCHUHCKOMN
MaTeMaTHYeCKOM MIKOJIbI, K UCMOJNBb30BAHUIO STUX JOCTUXKEHUH B APYTUX HAayKax U MPUKIAAHBIX
chepax;

2) rpaskaaHCcKoOe U AYXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEH TpakAaHWHA W peau3aldfl ero Ipas,
NPEACTAaBICHHEM O MAaTeMAaTUYECKUX OCHOBAaX (PYHKLUMOHMPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHH, TPOLIEAYP TPaKIAHCKOro o0mecTsBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYKIIEHUIO STHUYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTIKEHHN
HayKH, OCO3HaHUEM BaKHOCTHU MOPaJbHO-3THUECKUX MPUHLUIIOB B J€ATEIbHOCTH YUEHOTO;

3) TpyAoBOe BOCIIHTAHHE:

YCTaHOBKON Ha aKTHUBHOE y4acTHE B PELIEHUM MPAKTUYECKUX 3a/1ad MaTeMaTH4ecKou
HANPaBJIEHHOCTH, OCO3HAHUEM BKHOCTH MATEeMaTHYEeCKOTro 0Opa30BaHUs Ha MPOTSKEHUH BCEH
KU3HH IJIS1 YCTIEUTHOH MPOo(eCCHOHANBHON AEATENbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHHH,
OCO3HaHHBIM BBIOOPOM W TIOCTPOCHHEM WHAMBHAYAJbHOH TPAaeKTOpPUU OOpa3oBaHHUA U
JKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIIUTAHHE:

CHOCOOHOCTBEO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MAaTEMaTHYECKHX
O0OBEKTOB, 3a/1a4, PELICHUH, pacCyKIEHHUH, YMEHHIO BHIETh MATEMATUIECKIE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpPHUEHTALed B NESTENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUs YEJNOBEKAa, MPHPOAb M 0OILIecTBa, NOHUMAaHHEM
MaTeMaTHYECKOW HayKH Kak c(epbl 4YeJOBEYECKOH MAeATENbHOCTH, 3TanoB €€ pasBUTUSA U
3HAYUMOCTH JUJIS Pa3BUTHUS LIMBUIIM3ALIMH, OBJIaJIEHUEM SI3bIKOM MaTE€MaTHUKU U MaTeMaTU4eCKON
KyJIbTypOH Kak CpeACTBOM IIO3HAHWUS MHUpA, OBJAJA€HUEM NPOCTEHIINMU HaBbIKAMU
HCCJIEIOBATENILCKON AEATENbHOCTH,

6) ¢pusnyeckoe BocnuTaHue, POPMHPOBAHNE KYJAbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO
onaromosy4usi:

TFOTOBHOCTBIO IPUMEHATh MaTeMaTUYeCKHE 3HAHUsI B MHTepecax CBOETO 3/I0POBbs, BEIEHUs
310poBOro 0dpasa JKHU3HHU (340POBOE MUTAHUE, COATAHCHPOBAHHBIM PEXXUM 3aHATHI M OTIbIXA,



peryisipHasi pu3ndecKast aKTUBHOCTD), C(hOPMUPOBAHHOCTBIO HaBbIKA Pe(ieKCHU, MPU3HAHHEM
CBOErO MpaBa Ha OIIMOKY M TAKOTO JKE TpaBa IPyroro 4ejioBeKa,

7) 3K0JIOTHYeCKOe BOCTIHTAHUE:

OpHUEHTale Ha MPUMEHEHHE MaTEeMAaTU4YeCKHX 3HAHWUH U PELIeHUs 3a1ad B OOJNacTH
COXPAaHHOCTH OKPYJKaroIleH Cpedpl, IUIAHUPOBAHMSA IIOCTYIKOB M OLEHKH WX BO3MOXKHBIX
MOCJIEACTBUN JJIST OKPYJKaroIled cpenbl, OCO3HAHHEM TJI00aNbHOTO XapakTepa SKOJIOTHMYECKHX
npobJieM U MyTel uX peleHus,

8) aganTauus K H3MEHSAIOIHUMCS YCJIOBHAM COLHAJILHONH U MPUPOAHOII cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBUSIX HEONPEAENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYIO NeSTebHOCTb, B TOM YHUCIIE YMEHUE YUUTHCS Y IPYTHX
Jroziel, MprHoOpeTaTh B COBMECTHON AEATEIBHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIINH U3
OTIbITA APYTHX;

HEOOXOIUMOCTBIO B (POPMHPOBAHUN HOBBIX 3HAHWMH, B TOM 4HUCiE (POPMYJIHPOBATH UMECH,
MOHATHS, THIOTE3bl 00 OOBEKTaxX W SIBJCHUSX, B TOM YHCJIC PaHee HEU3BECTHBIX, OCO3HABATH
neuunTe COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHMPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYALUIO, BOCIPUHUMATD CTPECCOBYIO CUTYALUIO
KaK BBI3OB, TPEOYIOIIMI KOHTPMEpP, KOPPEKTHPOBaTh NMPUHUMAEMbIC PELICHUS WU NeHCTBHS,
(dbopMyIHpPOBaTH M OLIEHUBATH PUCKHU H MOCIIEACTBHSL, (POPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbTATBI

I[lo3naBaTebHBIE YHHBEPCATbHBIE YUeOHbIE 1eHCTBHS

ba3oBble JornyecKkue AeHCTBHSA:

® BBIIBJSITh M XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHATHH, OTHOLICHWH MEXAy IMOHATHUSAMH, (HOPMYJIHPOBATH OIPENENICHUS MOHSITUH,
yCTaHABJIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCH(PHUKAIMU, OCHOBAHUS AJis1 00001IIeH s
U CPaBHEHUS, KPUTEPUU MPOBOAUMOTO aHAJIN3A,

® BOCHIPUHHUMATH, (HOpPMyIHpOBaTH U NMPEOOPA3OBLIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHLATENbHbIE, €NUHIUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIE,

®  BBIIBJISITh MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHS B (aKTax,
IAaHHBIX, HAOMIONEHMSIX W YTBEPXKACHUSX, MpeIyaraTb KPUTEPUH U BBIIBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEYNH;

e JeNaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH,

e pa3duparhb 1OKA3ATENBCTBA MATEMATUIECKIX YTBEPIKACHHH (IIPSIMbIE M OT IPOTHBHOTO),
IPOBOJAUTH CAMOCTOSITENIbHO HECJIOXKHBIE JTOKA3aTeNIbCTBA MaTeMaTHYeCKHX (DaKkToB,
BBICTPANBATh aPTyMEHTALUIO, MPUBOAUTL MPUMEPBI U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PaCCYKIEHUS,

e BoIOMpaTh croco0 pemeHus y4eOHOH 3amadyn (CpaBHHUBATh HECKOJBKO BApHUAHTOB
pelenus, BbIONpaTh HanOOIee MOAXOMALINHA C YIETOM CaMOCTOSITENIbHO BBIACICHHBIX
KPUTEPHEB).

Ba3oBbie ncciienoBarebCKue JeHCTBHSA:

® UCINOJB30BAaTh  BOINPOCHl  KAaK  HMCCIIENOBATENILCKUN  MHCTPYMEHT  IO3HAHMA,
¢dbopMyIHpPOBaTH BOIIPOCHL, (PUKCHPYIOIINE MPOTHBOPEUHE, TPOodIeMy, CAMOCTOSTEIBHO
yCTAaHAaBJIMBATb UCKOMOE U JIaHHOE, (POPMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOKO
MO3HLIUI0, MHEHHE,

® IPOBOIUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA HSKCIEPHUMEHT,
HeOONbIIOE HCCIIEIOBAHUE 110 YCTAaHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
o0bekTa, 3aBUCUMOCTEH OOBEKTOB MEKIY COOOIA,



camocTosITenbHO  (popMmynmpoBaTh 00OOMEHUST W BBIBOABI IO  pe3yJbTaram
MPOBEAEHHOTO HAOIIOACHMS], UCCIENOBAHMUS, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB M OOOOIIIECHHIA,

MPOrHO3UPOBATH BO3MOKHOEC PAa3BUTUE MTPOLECCA, a TAKIKE BbIABUTATH MMPEANOJIOKCHUA
O €I'0 pa3BUTHUU B HOBBIX YCJIOBUAX.

Pa6ora ¢ unpopmanmeii:

BBIBJISITE HEJOCTATOYHOCTb U U30BITOYHOCTh MH(OPMALNH, AaHHBIX, HEOOXOIUMBIX
IUIS1 PELIeHNUs 3a/1a4H,

BBIOMpATh, AaHATU3UPOBATh, CHCTEMATU3UPOBATb W HWHTEPIPETUPOBATH HH(OPMALHIO
Pa3IMYHBIX BUAOB U (POPM NPEACTABICHNUS,

BBIOMpaTh (pOopMy IpencTaBiIeHUss HHPOPMALIMU U WILTFOCTPUPOBATH PeIlaeMble 3a1a4H
CXE€MaMH, IUarpaMMaMu, HHOH rpadukoil 1 uX KOMOUHALIMSIMUY,

OLIEHUBATh HAAEKHOCTb MHQOPMALIMH 110 KPUTEPHUSIM, MPENIIOKEHHBIM YUUTEIEM TN
copMyTUPOBAHHBIM CAMOCTOSITEITBHO.

KomMmyHukaTHBHbBIE YHUBepcaabHbIe YueOHble JeHCTBUS:

BOCIIPUHUMATH U (hOPMYJTUPOBATH CYKIEHUS B COOTBETCTBHUH C YCIOBUSMHU U LEJISIMU
oOIIeHust, sICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOK) TOYKY 3pPEHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTAaX, NABATh MOSICHEHMSI TIO XOAY PEIIeHHs 3a1a4i, KOMMEHTHPOBATh
MOJTyYEHHBINA Pe3yJIbTAaT;,

B x011e 00CYKIIEeHUs 3a/1aBaTh BOMPOCHI MO CYILIECTBY 0OCYKIaeMOl TeMbI, MPOOJIeMBbl,
pelaeMoii 3a1a4r, BBICKA3bIBATh UACH, HAIICIICHHBIE HA TIOUCK PEIICHUsI, COTTOCTABIISATh
CBOM CY’KIEHUS C CYKICHUSIMH IPYTUX YYACTHUKOB IUAJIOTa, OOHAPYKUBATh Pa3IHune
U CXOJCTBO TMO3WLMNA, B KOPPEKTHOU ¢dopme (HOpMyIHPOBATH PA3HOTACHS, CBOHU
BO3PaKEHUS,

MPEICTABJIATh PE3YJIbTATHI PELICHHs 3a4a4H, SKCIEPUMEHTA, UCCIEIOBAHMUS, TPOEKTa,
CaMOCTOSITEJIbHO BbIOMpATh (opMaT BBICTYIUICHHS C Y4YETOM 3a7ad MPe3eHTALUU U
0cOOEHHOCTEH ayJUTOPHUH;

MOHUMATh W UCTIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U HHIWBHIYaJIbHOU padOThI MPU
pemmeHnr y4eOHbIX MATEMATHYECKIX 3a/1a4,

MPUHUMATD [EJIb COBMECTHON NIEATEIPHOCTH, TUIAHUPOBATh OPTAHU3ALNIO COBMECTHOMN
paboThl, pactipenensaTb BUAbI paboT, JOTOBapUBATLCS, OOCYIKAATH MPOLIECC U PE3YIIbTAT
paboThl, 0000IIaTh MHEHHUST HECKOJIBKUX JIFOACH;

y4aCTBOBATh B IPYMITOBBIX (hopMax padoTsl (00CykneHUs, 0OMEH MHEHHUSIMH, MO3TOBbIE
IITYPMBI U IPYTHE), BBITIOJIHSITH CBOIO YaCTh pa0OThI U KOOPAHMHUPOBATH CBOM AEHCTBUS
C APYTUMH YJI€HAMU KOMAaHIIbI, OLIEHUBATh KAYE€CTBO CBOETO BKJIaAa B OOIIUI MPOIYKT
Mo KpuTepusiM, ChOPMYTUPOBAHHBIM YIYACTHHKAMH B3aUMOJIEHCTBUSI.

PerynsiTuBHBIe YHHBepcaJIbHbIe yUeOHbIe AeiicTBHS
Camoopranuzauus:

CaMOCTOSITENTPHO COCTAaBJIATh IUIAH, aJrOPUTM pELIeHHs 3afadd (WM ero 4acTh),
BBIOMpPATh CHOCOO peleHus] C Y4ETOM HMEIOIIHUXCS pPeCypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPHAHTHI PEIIEHUH C YYETOM
HOBOI HH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELJIeKT:

BJIaNleTh CriocobamMu CaMONpPOBEPKH, CAMOKOHTPOJISI TIPOLECCa W Pe3yIbTaTa PEeeHHs
MaTeMaTHYeCKON 3a/1a4H;
MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PELICHUM 3a7a4H, BHOCUTb
KOPPEKTUBBI B ACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWAEHHBIX OLIHOOK,
BBISIBJICHHBIX TPYAHOCTEN;



® OLICHUBATb COOTBETCTBHE PE3YJIbTaTa ACSTEILHOCTH MOCTABJICHHON IIEJTH U YCIOBUSIM,
OOBSICHSITH MPUYHUHBI JOCTHXKEHUS UJTH HEAOCTHIKSHHUSI LIEJTU, HAXOIUTh OLIHOKY, TaBaTh
OILIEHKY PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyueHuss B 7 kjaacce OOYyYarOIUIICS TMONYYUT CIEAYIOIIHE MPEAMETHBIC
pe3ynbTaThL

Yncia 1 BbIYHCICHUA

BeInonHATh, coueTass yCTHbIE M NMUCBMEHHBbIE NMPUEMBI, apuPMeTHUECKUe ACHCTBUS C
palMOHANIbHBIMU YHCJIAMH.

HaxonuTh 3HaueHUs YUCIOBBIX BBIPAKEHUH, NMPUMEHSATh Pa3sHOOOpas3HblE CHMOCOOBI U
npuéMbl BBIYUCICHHS 3HAYEHWH APOOHBIX BBIPAXKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
TeCATUYHbIE APOOH.

ITepexoautb OT OnHON (POpMBI 3amucH Yucen K Ipyroi (mpeoOpa3oBbIBATE NECATUYHYIO
apoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JOECSITHYHYIO IPOOB).

CpaBHUBATb U yIOPSAAOUNBATH PALlMOHAJbHbIE YHCIA.

OxpyrisTh yucna.

BrIMonHAT, NPUKUAKY U OLEHKY pe3yjbTaTa BBIUHCIEHHUH, OLIEHKY 3HAUYE€HUN YHCIIOBBIX
BbIpaK€HUH. BBIMOMHATE NeHCTBUSA CO CTENEHSIMHU C HaTypaJbHbIMU NOKA3aTESIMH.

IIpuMeHsTh NpU3HAKY JETUMOCTH, Pa3io’KeHHE Ha MHOKUTENH HATypaIbHbIX YUCEL.

Pewate mMpakTHKO-OPUEHTUPOBAHHbIE 3aJauM, CBsI3aHHbIE C OTHOLIEHHEM BEJIMYUH,
MIPONMOPLIMOHAIBHOCTBIO BEJIMYNH, IPOLEHTaMU, HHTEPIPETUPOBATL PE3YIbTaThl PEIIEHUs 3a1a4
C Y4ETOM OTpaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Aunreépanyeckue BbIPAKEHHs

Hcnonp3oBath anredpanyecKyro TEPMHUHOJIOTHIO U CUMBOIIUKY, IPUMEHSTh €€ B Iporecce
OCBOEHHsI yueOHOro MaTepuala.

HaxonuTb 3HaueHus1 OyKBEHHBIX BBIPAKEHUH NMPH 33JAHHBIX 3HAYCHUSIX NEPEMEHHBIX .

BemonssaTs nmpeodpa3oBaHus LEIOro BHIPAXKEHUS] B MHOTOWICH MPHUBEICHUEM MOAOOHBIX
CJIaraeMbIX, PaCKpPBITHEM CKOOOK.

BrinmonHAT, yMHOXEHHE OJHOYJEHA Ha MHOIOYJEH M MHOIOYJieHa Ha MHOIOYJIEH,
NPUMEHSTH (POPMYJIBI KBaZpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBiATh pa3iiokeHHe MHOTOWIEHOB Ha MHOXKUTEIM C IMOMOLIbIO BBIHECEHHS 32
CKOOKM OOIIero MHOKHUTENS], TPYNIIMPOBKH CJaraeéMbIX, MPUMEHEHUs1 (HOPMyJT COKPAIIEHHOTO
YMHOXEHHSI.

[IpumeHsaTe TpeoOpa3oBaHUS MHOTOWIEHOB U PEIIEHHUs Pa3UYHBbIX 3a7ad U3
MaTeMaTHKH, CMEXHBIX MPEAMETOB, U3 PEabHOM MPAKTUKU.

Hcnonp30BaTh CBOWMCTBA CTENEHEN C HATYPAJbHBIMHU IOKA3aTENSIMU sl TpeoOpa3oBaHus
BBIPAKEHU.

YpaBHeHHS] H HEPABEHCTBA

Pematey nuHelHBIE ypaBHEHUs ¢ OJHOM NMEPEMEHHOW, NMPUMEHss NpPaBWia MEePexXoaa OT
HUCXOAHOTO YpaBHEHHUs K paBHOCWIbHOMY eMy. lIpoBepsiTh, sABIA€TCS JMU YHUCIO KOPHEM
YpaBHEHUSI.

IIpumeHnsaTh rpaduyeckiie METOABI IPU PEIIEHUH JTMHEHHBIX YPABHEHUH U HX CUCTEM.

[TonGupaTe NpUMepsI AP YUCE, SIBJISFOIINXCS PELICHUEM JIMHEHHOTO YPABHEHHS C ABYMSI
NEPEMEHHBIMH.

Ctpoutb B KOOPIWHATHOH IIJIOCKOCTH TpaduK JUHEHHOTO YpaBHEHHS C JBYMs
NEPEMEHHBIMH, TIOJIB3YACh TPaQUKOM, TPUBOJUTH TPUMEPHI PEIIEHUS YPABHEHHS.

Pewate cucreMbl AByX JIMHENWHBIX ypaBHEHUH C JAByMsl NE€PEMEHHbIMH, B TOM 4YHUCIE
rpaduuecku.



CocraBiATh U peluaTh JUHEHMHOE ypaBHEHHE WM CHUCTEMYy JIMHEHHBIX ypaBHEHUN IO
YCJIOBUKO 3a/a4d, WHTEPHPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aadd IOJIy4YE€HHBIN
pe3yJIbTaT.

DyHKUNH

UzobpakaTp Ha KOOPAMHATHOH TMpPSAMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, WHTEpPBaJIbl, 3alUCHIBATH YHCJIOBBIE MPOMEXYTKH Ha
anrebpanvdeckoM si3bIKe.

OTmeuaTp B KOOPAMHATHOM MJIOCKOCTHM TOYKHM IO 3aaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKUni. CTpouTs rpaduk GyHKIHU Y = [X].

OnuchiBaTh ¢ TNOMOIIBIO (YHKUMH M3BECTHBIE 3aBUCHMOCTH MEXAY BEIUYMHAMH:
CKOPOCTb, BpE€Ms, PAacCTOsIHUE, LI€HA, KOJWYECTBO, CTOMMOCTb, MPOU3BOAMUTEIBHOCTb, BpEMs,
00BEM pabOTHL

Haxonutb 3HaueHne QyHKIUN 110 3HAYSHUIO €€ apryMeHTa.

[Tornmate rpadudecknii criocod MpeaCcCTaBIEHHS] U aHadH3a WHPOPMALNH, U3BIEKATh U
UHTEPIPETHPOBATh MHYOPMALIUIO 13 IPa(UKOB PEATbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonny oOydenuwss B 8 kJjacce oOOy4YarOmUiiCs TOJNYYUT CIEAYIOIINE NPEAMETHBIS
pe3ynbTaThL:

Yucaa v BbIYHCICHUSA

Hcnonp30BaTe HavanbHbIE MNPEACTABIECHUS O MHOXKECTBE AEHCTBUTENBHBIX YHUCEN IS
CPaBHEHHMsI, OKPYIJICHHS M BBIYHCICHHUN, H300pakaTh NEHCTBHUTENBHBIE YHCIA TOYKAMH Ha
KOOPJAMHATHOMN MPSIMOM.

[IpumeHsaTr TOHATHE apU(METHUECKOrO KBAAPATHOrO KOPHS, HAXOAWTh KBaJIpaTHBIC
KOPHH, UCTIOJIB3Ys PU HEOOXOIUMOCTH KaJIbKYJISITOP, BBITIOJIHATD PE0OPa3OBaHUsI BBIPAKEHUH,
cozepKalluX KBaAPaTHbIE KOPHU, UCMOJbB3Ysl CBOMCTBA KOPHEH.

Ucnonp3oBarh 3anmucu OONBLUIMX M MAJbIX YUCEN C TOMOLIBIO NECSITUYHBIX APoOed u
crenenen yucia 10.

Aunredpanyeckue BbIPAKEHHs

[IpyMeHATh TMOHSTHE CTENeHH C LeNbIM IOKa3aTelieM, BBIIOJHATH IpeoOpa3oBaHuUs
BBIPAKEHHM, COAEPKALIUX CTEIEHH C LIEJIbIM MOKA3aTeeM.

BBINONHATE TOXIECTBEHHbIE NPEOOpPa3OBaHUs PALMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
NpaBWJI AEHCTBUI HaZl MHOTOYJICHAMH U anreOpandecKiuMH ApOOsSIMH.

PacknanpiBaTh KBaApaTHBIN TPEXUWIECH HA MHOXKUTEIH.

[IpumeHsaTh peoOpa3zoBaHMsl BEIPAXKEHUH I PELISHNS PA3JIMUHBIX 331a4 U3 MATEMATHKH,
CMEXHBIX IPEAMETOB, U3 PEAbHON MPAKTUKH.

YpaBHeHHUS] H HEPABEHCTBA

Pewate nuHeliHble, KBaJpaTHblE YPaBHEHUs U pallMOHAJIbHbIE YPaBHEHUs, CBOASIINECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C ByMsl IEpEMEHHBIMH.

IIpoBoauTe MpoCTENIINE UCCAEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
NpUMEHEHHEM rpadUIeCKUX MPeNCTaBIeHUH (YCTaHABINBATb, HIMEET JIM YPABHEHUE UITH CHCTEMA
yPaBHEHHH PELISHHsI, €CITH UMEET, TO CKOJIbKO, U TIpoUee).

[lepexoautb OT CIOBECHOW (OPMYIMPOBKH 3amadu K €€ anreOpamdecKod MOAenu ¢
MOMOIIBI0  COCTABJCHUS YPaBHEHWs WM CHCTEMBl YPAaBHEHMI, HWHTEPIPETHPOBATbH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4H MOJy4YECHHBINA PE3yJIbTaT.

IIpuMeHATE CBONMCTBA YUCIIOBBIX HEPABEHCTB MJII CPABHEHUS, OLICHKH, pellaTh JIUHEHHbIE
HEPaBEHCTBA C OJHOM NEePEeMEHHOW M WX CHCTEMBI, AaBaTh TIPadUIECKyI HILTFOCTPALIHIO
MHOXKECTBA PELIEHUN HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DyHKUNH

[ToHnMaTh 1 UCTIONB30BaTh (PYHKIMOHAIBHBIE TIOHSATHS U SI3bIK (TEPMHHBI, CHMBOJIIMYECKHE
0003Ha4YeHHMsT), ONIPENENATh 3HaYeHNE (YHKIMH 110 3HAYEHUIO apTyMEHTa, ONPEAEIsiTh CBOHCTBA
¢byHKIMH 10 €€ rpaduky.

Ctpoutb rpaduku 31eMeHTapHbIX (PyHKIUI BHAA:



y =k/x, y =x2,y =x3,y = [x|, y = VX, ONHCHIBATH CBOWCTBA UHCIIOBON (BYHKIHH 10 €8
rpaduxy.

K xoHmy oOyueHuss B 9 kjacce oOOy4arOIUIiCS TMONYYUT CIEAYIOIIHE MPEAMETHBIC
Pe3yJIbTaTEL

Yncia 1 BbIYHCICHUA

CpaBHUBATH U yHIOPSIOYMBATH PALIHOHAIBHBIE H UPPALIHOHAIBHBIE YUCIIA.

BemonssaTs apudmernueckue ASHCTBUS C PAllMOHAIBHBIMU YHCIAMHU, COYETasl YCTHbIC U
MTUCHMEHHBIE TIPUEMBI, BBITIOJIHATD BBIYUCICHHS C UPPALIMOHATBHBIMI YHUCIAMH.

HaxonuTh 3HaueHUs cTeneHel ¢ HEeNbIMU MOKA3aTesIMA U KOPHEH, BBIYHCIIATD 3HAYCHUS
YHCJIOBBIX BBIPAJKEHHI.

OxpyrnsiTe NeHCTBUTENBHBIE YHCIHA, BBIOJHIATH NPHUKUAKY Ppe3yJbTaTa BBIYUCICHUH,
OLIEHKY YHMCJIOBBIX BBIPAKEHHI.

YpaBHeHHUS] H HEPABEHCTBA

Pemarh nuHENHbIE 1 KBapaTHBIC YPABHEHUS, YPABHEHHS, CBOISALIINECS K HUM, TPOCTEHIINE
IpOoOHO-pallMOHATIEHBIE YPABHEHMS.

Pemarb cuctemsl OByX JHHEWHBIX YPaBHEHUH C IBYMs NEPEMEHHBIMH M CHCTEMBI JIBYX
yPaBHEHHH, B KOTOPBIX OIHO YPABHEHHUE HE SIBJISIETCS INHEHHBIM.

Pemarp TekcTroBele 3amaun anredpanmdeckuM CrnocoOOM C TOMOIIBIO COCTaBJIECHUS
yPaBHEHUsI UJIM CUCTEMbI IBYX YPAaBHEHHUH C ABYMS IIEPEMEHHBIMU.

IIpoBoauTe MpoCTENIINE UCCAEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
NpUMEHEHHEM rpadUIeCKHX MPenCTaBIeHUH (YCTaHABINBATD, UMEET JIM YPaBHEHNE HITH CUCTEMA
yPaBHEHHH PELISHHsI, €CITH UMEET, TO CKOJIbKO, U TpoUee).

Pemary nuHeliHBIE HEPABEHCTBA, KBAaApaTHbIE HEPABEHCTBA, H300paXkaTb pELICHHE
HEPaBEHCTB HAa YUCIIOBOH MPSMOM, 3aITUCHIBATH PELIEHHE C TIOMOLIBIO CHMBOJIOB.

Pemath cuctemMbl TMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIFOYAIOIIUE KBaPATHOE
HEPaBEHCTBO, M300pa’kaTh pelleHHe CHUCTEMbl HEPABEHCTB HA YHCIOBOH MpPSIMOH, 3aIMCBHIBATH
pelIeHe ¢ MOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PELICHUH PA3MYHBIX 3a/1a4.

DyHKUNH

PacnoznaBath pyHKUNN H3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHYECKH PACIIONIOKEHUE HA
KOOPIMHATHOM IIOCKOCTH TpadukoB GyHKIMHA BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3HaueHHii K03(PDUIINEHTOB, ONMUCHIBATH CBOMCTBA
byHKUHHA.

Ctpoutrps u n3zobpakaTb CXeMaTHUECKH TpadHKH KBAaAPATHUHBIX (DYHKIIHMHA, OMHCHIBATH
CBOWCTBA KBAaIPATUYHBIX (PYHKIHIA MO UX rpaduram.

Pacnio3naBath KBagpaTH4HYO (PYHKUHUIO 110 OpMyJIe, MPUBOAUTH MPHUMEPHI KBaAPATUIHBIX
(bYHKUNH U3 peanbHOM KU3HH, PU3UKH, TE€OMETPUH.

YucsioBbIe MOCJIEA0BATEILHOCTH U MPOrPeCcCHH

Pacnio3naBath apu()METHUECKYIO M T€OMETPUIECKYIO MPOrPECCHU MPH Pa3HBIX CIIOco0ax
3aaHus.

BBINONHATL BBIMUCIEHHUA C HMCIIONB30BaHHEM (POPMYNI N-ro WieHa apupMeTHdeckoil u
reOMETPUYECKON POrPECCUi, CYMMBI IEPBBIX N YJICHOB.

H300pakaTh 4I€HBI TOCIENOBATEIBHOCTH TOUKAMH Ha KOOPINHATHOM MIIOCKOCTH.

Pemare 3amaun, CBA3aHHBIE C YUCIOBBIMH ITOCIEIOBATEIBHOCTSMHU, B TOM YHCIIE 33a41 U3
peanbHO JKU3HU (C UCTIONb30BAaHIEM KAJIbKYJIATOPA, TH(POBBIX TEXHOJOTHIA).






HpI/ISHaKI/I ACIIUMOCTH, Pa3JI0KEHUA HA MHOXKUTCIIN

19 1
HATYpaJIbHBIX YUCE

20 IIpusnaku nenMMOCTH, Pa3IOKEHNsI HA MHOKHUTEIIN 1
HATYpaJIbHBIX YUCEI

1 Peanbubie 3aBucumoctu. Ipsimast u obpaTHast 1
MPONOPLUOHAIBHOCTH

29 Peanbuble 3aBucumoctu. Ipsimast u obpaTHast 1
MIPONOPLUOHAIBHOCTH

23 Peanbubie 3aBucumoctu. [psimast u oOpaTHast 1
MPONOPLUOHAIBHOCTH

24 Peanbubie 3aBucumoctu. [psimast u obpaTHast 1
MIPONOPLUOHAIBHOCTH

25 KonTpospHast pabora no Teme "Pannonanpable ynca" 1

26 bykBEHHBIE BBIPAKECHUSI 1

27 Ilepemennsble. JIOyCTUMBIE 3HAYEHUS] IEPEMEHHBIX 1

28 DopMy bl 1

29 DopMy bl 1

30 IIpeobpasoBanne OyKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK U 1
NpUBEACHHE MOAOOHBIX CIIAraeMbIX

31 IIpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK H 1
NPUBEACHHE TOAOOHBIX CJIAraeMbIX

32 IIpeobpasoBanne OyKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK U 1
NPUBEACHHE TOAOOHBIX CJIAraeMbIX

33 IIpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK U 1
NPUBEACHHE MOAOOHBIX CIIAraeMbIX

34 CBOJCTBa CTENEHHU C HATYPaJbHBIM NTOKA3aTeJIeM 1

35 CBOJiCTBa CTENEHHU C HATypaJbHbIM [TOKa3aTeIeM 1

36 CBOJiCTBa CTENEHHU C HATypaJbHbIM [TOKa3aTeIeM 1

37 MHOroueHsl 1

38 MHoOrouseHsl 1

39 CrnoxeHne, BBIMUTAHHE, YMHOKEHHE MHOTOUJICHOB 1

40 CrnoxeHue, BBIMUTAHUE, YMHOKEHHE MHOTOUYJICHOB 1

41 CrnoxeHne, BBIMUTAHHUE, YMHOKEHHE MHOTOUJICHOB 1

42 CrnoxeHne, BBIMUTAHHE, YMHOKEHHE MHOTOUJICHOB 1

43 DopMy bl COKPALIEHHOIO YMHOXKEHUS 1

44 DopMy bl COKPAIIEHHOIO YMHOXKEHUS 1

45 DopMyJIbl COKPAIIEHHOIO YMHOXKEHUS 1

46 DopMy bl COKPALLEHHOTO YMHOXKEHUS 1

47 DopMyJIbl COKPAIIEHHOIO YMHOXKEHUS 1

48 Pa3noxeHre MHOrO4JI€HOB HA MHOXKHUTEIIN 1

49 Pa3noxeHre MHOIO4YJIEHOB HA MHOXKHUTEJIN 1

50 Pa3noxeHre MHOIO4YJI€HOB HA MHOXKHUTEJIN 1

51 Pa3noxeHre MHOrO4YJI€HOB HA MHOXKHUTEJIN 1

52 KonTponpHast pabora o Teme "Anredpanydeckue BeIpakeHHs " 1




YpaBHeHHe, npaBuia npeoOpa3oBaHUs YPaBHEHHUS,

>3 PaBHOCUJIBHOCTb YPABHEHHM !
54 .HI/IHGE/'IHOG YPaBHEHHE C OHOM NEPEMEHHOM, peLIeHne 1
JMHEWHBbIX YpPaBHEHUN
55 .HI/IHGE/'IHOG YPaBHEHHE C OZHOM NEPEMEHHOM, peleHne 1
JMHEWHbIX YpPaBHEHUN
56 .HI/IHGE/'IHOG YPaBHEHHE C OHOUM NEPEMEHHOM, peLIeHne 1
JIMHEWHBbIX YpaBHEHUN
57 Pemenue 3apa4 ¢ 1OMOILIBKO YpaBHEHUH 1
58 Pemenue 3apa4 ¢ 1OMOILIBKO YpaBHEHUH 1
59 Pemenue 3aga4 ¢ 1OMOILIBKO YpaBHEHUH 1
60 Pemenue 3apa4 ¢ 1OMOIIBIO ypaBHEHUH 1
61 JluneliHOe ypaBHEHHUE C ABYMS IEPEMEHHBIMU U €ro rpaduk 1
62 JluneliHoe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €ro rpaduk 1
63 Cucrema 1ByX JUHENHBIX YpaBHEHUH C ABYMsl IEPEMEHHBIMU 1
64 Cucrema 1ByX JUHEHHBIX YpaBHEHUH C ABYMsl EpEMEHHBIMU 1
65 Cucrema 1ByX JUHENHBIX YpaBHEHUH C ABYMsl IEPEMEHHBIMU 1
66 Cucrema 1ByX JUHENHBIX YpaBHEHUH C ABYMsl IEPEMEHHBIMU 1
67 Pemenne cucteM ypaBHEHHMN 1
68 Pemenne cucteM ypaBHEHHMN 1
69 Pemenne cucteM ypaBHEHHMN 1
70 Pemenne cucreM ypaBHEHHM 1
71 Pemenne cucteM ypaBHEHHM 1
72 KonTpounbHast pabora no Teme "JInHelinble ypaBHeHUs" 1
73 Koopaunara To4kH Ha nNpsiIMOU 1
74 Hucnosble MPOMEKYTKH 1
75 Hucnosble MPOMEKYTKH 1
76 PaccrosiHre Mexy ABYMsl TOYKAMH KOOPAUHATHON NPsSMOU 1
77 PaccrosiHre Mexy ABYMsl TOYKAMH KOOPAUHATHON NPsSMOU 1
78 IIpssMoyronpHasl CUCTeMa KOOPAMHAT HA MJIOCKOCTH 1
79 IIpssmoyronpHasl cUCTeMa KOOPAMHAT HA MJIOCKOCTH 1
80 ITpumepsl rpadukoB, 3a1aHHBIX GOpPMYJIaMH 1
81 ITpumepsl rpadukoB, 3a1aHHBIX GOpPMYJIaMH 1
82 ITpumepsl rpadukoB, 3a1aHHBIX GOPMYJIaMH 1
83 ITpumepsl rpadukoB, 3a1aHHBIX GOPMYJIaMH 1
84 Urenue rpadMKOB peaibHbIX 3aBUCUMOCTEH 1
85 Urenue rpadMKOB peaibHbIX 3aBUCUMOCTEH 1
86 [Monsitne PyHKINH 1
87 I'paduk pyHKIMH 1
88 CroiicTBa QpyHKUMH 1
89 CroiicTBa QpyHKUMH 1
90 JluneliHast QyHKIHS 1
91 JluneiiHast QyHKIHS 1










26 PaznoxeHne KBaApaTHOro TPEXUWIEHA HA MHOXKUTEIN 1

27 KonTponbHast padora no temam "KsanparHeie kopau. CTeneHu. 1
KBaapaTHblii TpexusieH"

28 Anrebpaundeckast 1podb 1

29 JlonycTuMble 3HaU€HUs IEPEMEHHBIX, BXOIALINX B 1
anreOpandeckne BIPAKEHUs

30 JlonycTuMble 3HAU€HUs IEPEMEHHBIX, BXOIALINX B 1
anreOpandeckne BIPAKEHUs

31 OcHoOBHOE CBOWCTBO anrebpandeckoi npodu 1

32 Coxkpamenue npobeii 1

33 Coxkpamenue npobeii 1

34 Coxkpamenue npobeii 1

35 Crnoxenne, BBIUUTAHUE, YMHOKEHHE U JIEJICHUE alreOpaniecKux 1
apodeit

36 CrnoxeHne, BBIMUTAHIE, YMHOKEHHE U JIEJICHUE alredpaniecKux 1
apodeit

37 Crnoxenne, BBIMUTAHUE, YMHOKEHHE U JIEJICHUE alreOpaniecKux 1
apodeit

38 Crnoxenne, BBIYUTAaHUE, YMHOKEHHE U JIEICHHE aNreOpandecknx 1
apodeit

39 [IpeobpazoBanre BeIpaKEHHUH, COEPIKAMMX aNre0pandecKue 1
apobu

40 [IpeobpazoBanre BeIpaKEHHUH, COEPIKAMMX aNre0pandecKue 1
apodu

41 [IpeobpazoBanne BEIpaKEHUH, COEPIKAIMNX aNredpandecKue 1
apobu

42 KoHntponpHas pabora o Teme "Anrebpandeckast npods" 1

43 KBagparHoe ypasHeHue 1

44 HenonHoe kBafpaTHOE ypaBHEHUE 1

45 HenonHoe kBafpaTHOE ypaBHEHUE 1

46 DopMyna KOpHEH KBaAPATHOIO YPABHEHHUs 1

47 DopMyna KOpHEH KBaAPAaTHOIO YPABHEHHUs 1

48 DopMyna KOpHEH KBaAPAaTHOIO YPABHEHHUs 1

49 Teopema Buera 1

50 Teopema Buera 1

51 Pemenue ypaBHeHUH, CBOAAIINXCS K KBaAPATHBIM 1

52 Pemenuve ypaBHeHUH, CBOAAIINXCS K KBaAPATHBIM 1

53 [Ipocteiimme apoOHO-paLMOHAIBHBIE YPABHEHHSI 1

54 [IpocTeiimme qpoOHO-pallMOHAIBHBIE YPABHEHHSI 1

55 Pemenune TeKCTOBBIX 3a/1a4d ¢ MOMOUIBIO KBAAPATHBIX YPAaBHEHUH 1

56 Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO KBAAPATHBIX YPAaBHEHUHN 1

57 KonTponpHast pabora no Teme "KBanparsble ypaBHeHHs" 1

58 JluneiiHoe ypaBHEHUE C ABYMS IEPEMEHHBIMH, €ro rpaduk, 1

MIPUMEPBI PEIICHUs] YPABHEHUH B LIEJIBIX YUCIAX




JluneiiHoe ypaBHEHUE C ABYMS IEPEMEHHBIMH, €r0 rpaduk,

> MIPUMEPBI PEIICHUs] YPABHEHUH B LIEJIBIX YUCIAX !

60 JIuneliHoe ypaBHEHUE ¢ ABYMsL IIEPEMEHHBIMH, €0 rpadux, 1
MIPUMEPHI PELICHHs] YPABHEHHH B LIEJIBIX YUCIAX

61 Pemenne cucteM nByX TMHEMHBIX YPABHEHUU C BYMs 1
NEePEMEHHBIMU

62 Pemenne cucteM nByX JIMHEMHBIX YPABHEHHUU C IBYMs 1
NEePEMEHHBIMU

63 Pemenne cucteM nByX JTMHEMHBIX YPABHEHUU C BYMs 1
NEePEMEHHBIMU

64 IIpumepsl penieHns: CUCTEM HEJIMHEHHBIX YPABHEHUN C ABYMsI 1
NEePEMEHHBIMU

65 IIpumeps! penieHnst CUCTEM HEJIMHEHHBIX YPaBHEHUN C ABYMs 1
NEePEMEHHBIMHU
I'paduueckas mHTEpHIIPETALINS YPABHEHUS C ABYMS

66 MEPEMEHHBIMHU U CUCTEM JIMHEWHBIX YPAaBHEHUM C JBYMs 1
NEePEMEHHBIMHU
I'paduueckas nHTEpIIpETALINS YPABHEHUS C IBYMS

67 MEPEMEHHBIMHU U CUCTEM JIMHEVHBIX YPAaBHEHUM C JBYyMs 1
NEePEMEHHBIMU

68 PemmeHue TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO CUCTEM YPaBHEHUI 1

69 PemmeHue TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO CUCTEM YPaBHEHUI 1

70 PemmeHue TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO CUCTEM YPaBHEHUI 1

71 Yucnosble HEPABEHCTBA U UX CBOMCTBA 1

72 YUucnosble HEPABEHCTBA M UX CBOMCTBA 1

73 HepaseHCTBO ¢ OAHON NEPEMEHHON 1

74 JIuHeliHbIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX PELICHHE 1

75 JIuHeliHbIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX PELICHHE 1

76 JIuHeliHbIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX PELICHHE 1

77 CucreMbl TUHEMHBIX HEPABEHCTB C OIHOI MEePEMEHHON U UX 1
pelIeHne

73 CucreMbl TUHEMHBIX HEPABEHCTB C OJIHOI MEepEMEHHON U UX 1
pelIeHne

79 CucreMbl TUHEMHBIX HEPABEHCTB C OIHOI MEepEMEHHON U UX 1
pelIeHne

20 I/I306pa>1<veHI/Ie peLIeHHs JIMHENHOIO HEPABEHCTBA U UX CUCTEM Ha 1
YHUCJIOBOU MPSIMOM

31 I/I306pa>1<veHI/Ie pelleH s JIMHENHOIO HEPABEHCTBA U UX CUCTEM Ha 1
YUCJIOBOU MPSIMOM

32 KOHTpOJ‘IbE?SI padora no remam "HepaBeHcta. Cuctembl 1
YPaBHEHHH

83 [Monsitne PyHKINHU 1

84 Ob6nacTp onpeneneHusi © MHOXKECTBO 3HaUSHHH (DYHKIMU 1

85 CriocoObI 3amanust QyHKIHHA 1

86 I'paduk pyHKIMH 1










22 Pemenue TeKCTOBBIX 3a/1a4 aareOpandecKuM METOJIOM 1

23 KontponpHas pabota o Teme "YpaBHEHHS ¢ OTHOMH 1
nepeMeHHo"

24 YpaBHEHHE € IByMsl IEPEMEHHBIMHU H €ro rpaduk 1

25 YpaBHEHHE € IByMsl IEPEMEHHBIMHU H €ro rpaduk 1

2% Cucrema 1ByX JTUHEHHBIX YpaBHEHU C ABYMsl IEPEMEHHBIMU U 1
€€ pelIeHue

27 Cucrema 1ByX JTUHEHHBIX YpaBHEHU C ABYMsl IEPEMEHHBIMU U 1
€€ peleHue

3 Cucrema 1ByX JTUHENHBIX YpaBHEHU C ABYMsl IEPEMEHHBIMU U 1
€€ pelIeHue

29 Cucrema 1ByX JTUHEHHBIX YpaBHEHU C IBYMsI TIEpEMEHHBIMU U 1
€€ peleHue

30 Pemenne cucreMm nByX ypaBHEHUH, OJHO U3 KOTOPBIX JIUHEHHOE, 1
a APyroe — BTOPOU CTENEHU

31 Pemenne cucreMm nByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEHHOE, 1
a APyroe — BTOPOU CTENEHU

39 Pemenne cucrem nByX ypaBHEHUH, OJHO U3 KOTOPBIX JINHEHHOE, 1
a Apyroe — BTOPOU CTENEHU

33 Pemenne cucreM nByX ypaBHEHUH, OJHO U3 KOTOPBIX JIUHEHHOE, 1
a Ipyroe — BTOPOM CTENEHH

34 I'paduueckas nHTEpPIIPETALINS CHCTEMBI YPABHEHU C ABYMS 1
NEePEMEHHBIMU

35 Peimnenue TeKCTOBBIX 3a/1a4 anre0panyecKuM CrocodboM 1

36 Peimnenune TeKCTOBBIX 3a51a4 aaredpandecKuM crocobomM 1

37 KonTposnbHast pabora o Teme "CucreMbl ypaBHeHHN" 1

38 Yucnosble HEPABEHCTBA U UX CBOMCTBA 1

39 Yucnosble HEPABEHCTBA U UX CBOMCTBA 1

40 JInHeliHbIE HEPaBEHCTBA C OJHOM MEPEMEHHOMN U UX PEIICHHE 1

41 JIuHeliHbIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX PELICHHE 1

42 JIuHeliHbIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX PELICHHE 1

43 CucreMbl TUHEMHBIX HEPABEHCTB C OJIHOI MEepEMEHHON U UX 1
pelIeHne

44 CucreMbl TUHENHBIX HEPABEHCTB C OHOMN MEPEMEHHOM U X 1
pelIeHne

45 CucreMbl TUHEMHBIX HEPABEHCTB C OJIHOI MEepEMEHHON U UX 1
pelIeHne

46 KBagpaTrHble HEpaBEHCTBA U UX PELICHHE 1

47 KBagpaTHble HEPAaBEHCTBA U UX PELICHHE 1

48 KBagpaTHble HEPAaBEHCTBA U UX PELICHHE 1

49 KBagpaTHble HEPAaBEHCTBA U UX PELICHHE 1

50 KBagpaTHble HEPAaBEHCTBA U UX PELICHHE 1

51 I'paduueckas nHTEpHIIPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB 1

C ABYMs NNEPEMEHHBIMU




I'paduueckas mHTEpPIIpETALINS HEPABEHCTB U CUCTEM HEPABEHCTB

52 C IByMsl IEPEMEHHBIMU !

53 KonTponpHast pabora no Teme "Hepasencrna" 1

54 KBanparnunas ¢pyHkuus, e€ rpaduk U CBOHCTBA 1

55 KBanparnunas ¢pyHkuus, e€ rpaduk U CBOHCTBA 1

56 Ksanparnunas ¢pyHkuus, e€ rpaduk U cBOHCTBA 1

57 [Tapabona, KOOpAWHATBI BEPIIUHBI MAaPadOIbl, OCh CHMMETPHH 1
napaboJTbI

53 [Tapabona, KOOpAWHATBI BEPIIUHBI APa0OIbI, OCh CHMMETPHH 1
napadoJTbI

59 [TapaGona, KOOpAWHATBI BEPIIUHBI APadOIbl, OCh CHMMETPHH 1
napadoJTb

60 [Tapabona, KOOpAWHATBI BEPIIUHBI APadOIbl, OCh CHMMETPHH 1
napaloJIbl

61 ITapabona, KOOpIAUHATBI BEPIIMHBI IapPa0OIIbl, OCb CHMMETPUHU 1
napadoJTbI

62 [Tapabona, KOOpAWHATHI BEPIIUHBI APadOIbl, OCh CHMMETPHH 1
napadoJTb

63 I'paduku pynkumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1

64 I'paduku pynkumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1

65 I'paduku pynkuuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1

66 I'paduku pynkuuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1

67 I'paduku pynkuuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1

68 I'paduku pynkumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1

69 KonTponpHast pabora o Teme "@yHkimn" 1

70 TIoHstTHE YnCIOBON HOCIENOBATEIILHOCTH 1

71 3amaHue nocIe0BaTENbHOCTH PEKYPPEHTHOH popmymoli u 1
¢dopmyioii n-ro unexHa

72 Apudmernueckasi 1 reOMETPpUIECKasi IPOrpecCuu 1

73 Apudmernueckasi 1 reOMETPpUIECKasi IPOrpecCuu 1

74 DopMy bl N-ro eHa apuPMETHUECKOH U T€OMETPUIECKON 1
IPOTPeCcCHii, CyMMBbI IIEPBBIX N YJICHOB

75 DopMy bl N-T0 4IeHa apuPMETHUECKOH U T€OMETPUIECKOMH 1
NPOTPeCCHii, CyMMBbI IIEPBBIX N YJICHOB

76 DopMy bl N-ro eHa apu(PMETHIECKOH U TeOMETPUIECKOMN 1
NPOTPeCCHii, CYMMBbI IIEPBBIX N YJICHOB

77 DopMy bl N-ro eHa apuPMeTHIECKOH U TeOMETPUIECKOMH 1
NPOTPeCCUii, CYMMBbI IIEPBBIX N YJICHOB

73 DopMy bl D-T0 “IeHa apuPMETHUECKOH U TeOMETPUIECKOMN 1
NPOTPECCUii, CYMMBI IIEPBBIX N YJICHOB

79 I/I306pa>1<eline YJIEHOB apI/I(bMeTI/IquKovﬁ U T€OMETPUYECKOH 1
pOrpeccuii TOUKaMu Ha KOOPIMHATHOH IJIOCKOCTH

R0 I/I306pa>1<eline YJIEHOB apI/I(bMeTI/IquKovﬁ U T€OMETPUYECKOH 1
pOrpeccuii TOUKaMu Ha KOOPMHATHOH IJIOCKOCTH

81 JIMHENHBIN ¥ 3KCHOHEHUMAJIbHBIA POCT 1




JIOKHBIE MPOLICHTBI
82 C 1
JIOKHBIE MPOLICHTBI
83 C 1
84 KontponpHas pabora o Teme "Huca0BbIe MOCTEI0BATEILHOCTH" 1
IToBropenue, obod1IeHNE 1 CUCTEMATH3ALMS 3HAHUH. 3a1uch,
85 CpaBHEHUE, ACUCTBUSA C AEHCTBUTEIbHBIMH YUCJIAMH, YHCJIOBAsI 1
npsimast
R6 [TosTopenue, 0b6oO0IIeHNe U cCHCTeMaTH3anus 3HaHUi. [IpoLeHTHl, 1
OTHOLIEHHUSI, TIPOTIOPLIMU
87 [ToBropenue, 0600IICHNE 1 CUCTEMATH3ALMS 3HAHUH. 1
OxpyryeHue, npuOIHKeHHe, OLICHKA
23 IToBropenue, obodiieHne u cucreMaTH3anys 3HaHui. Perenne 1
TEKCTOBBIX 3371a4 apUPMETHIECKHM CIIOCOOOM
29 IToBropenue, obodiieHne u cucreMaTH3anys 3HaHui. Perenne 1
TEKCTOBBIX 3371a4 apU(PMETHIECKHM CIIOCOOOM
90 IToBropenue, obodiieHne u cucTreMaTH3ays 3HaHui. Pemenne 1
TEKCTOBBIX 3371a4 apU(PMETHIECKHM CIIOCOOOM
[TosTOpenue, 0000IIeHNEe U CHCTeMATH3aLUs 3SHAHHH.
91 [IpeobpazoBanne anredpandeckux BEIPAKEHHH, Oy CTHUMBbIE 1
3HAYEHUsI
ITosTopenue, 00600IIeHNE U CHCTeMAaTH3aLWsT 3HAHUH.
92 [IpeobpazoBanne anredpanvdecKux BBIPAKEHHH, Oy CTHUMBbIE 1
3HAYEHHUsI
ITosTopenue, 00600IIeHNE U CHCTeMAaTH3aLWsT 3HAHUH.
93 [IpeobpazoBanne anreOpandecKux BBIPAKEHHH, TOMYCTHMBbIE 1
3HAYEHHUsI
ITosTopenue, 0600IIeHNE U CHCTeMAaTH3aLWsT 3HAHUH.
94 [IpeobpazoBanne anredpanvdeckux BbIPAKEHHH, Oy CTHUMBbIE 1
3HAYEHHUsI
95 [ToBropenue, obodiieHne u cucTeMaTu3anus 3HaHuH. OyHKIHU: 1
HOCTPOEHUE, CBOMCTBA U3YUEHHBIX (hyHKIUI
) y y
9% [ToBropenue, obodiieHne u cucTeMaTu3anus 3HaHuH. OyHKIHU: 1
HOCTPOEHUE, CBOMCTBA U3YUEHHBIX ()YHKIIUNI
) y y
97 IToBropenue, oboduieHne u cucteMaTu3anus 3HaHuH. OyHKIHM: 1
HOCTPOEHUE, CBOMCTBA U3YUEHHBIX ()YHKIIUNI
) y y
08 IToBropenue, oboduieHne 1 cucTeMaTu3anus 3HaHuH. PyHKIHIH: 1
HOCTPOEHHUE, CBOMCTBA U3YUEHHBIX (PYHKIIUNI
) y y
99 IToBropenue, 0600IICHNE 1 CUCTEMATH3ALMS 3HAHUH. 1
I'paduyeckoe pelueHre ypaBHEHUI U UX CUCTEM
100 ITosTopenue, 0600IIEeHNE U CHCTeMAaTH3aLUsT 3HAHUH. |
I'paduyeckoe pelueHre ypaBHEHUI U HX CUCTEM
101 Hrorosast KOHTpoOsIbHAs padoTa 1
102 O00011IeHe U cUCTEMATH3ALINSA 3HAHUI 1
OBIIEE KOJIMYECTBO YHACOB 110 ITPOT'PAMME 102




