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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMA: OHA
o0ecreynBaeT U3yuyeHue JIpyrux AUCLUILINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTapHOI'O
LIUKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIs MPOJOJKEHUs: 00pa30BaHUs U B IIOBCEAHEBHON KHU3HMU.
PazButne y oOydaromuxcs HayyHBIX TIPEACTABICHUH O TPOUCXOXKICHHH M CYIIHOCTH
anreOpanyeckux aOCTpakIMid, crocode OTpaKeHUS MaTeMaTHYeCKOW HayKo SBJICHUH U
IPOLIECCOB B NPUPOAE U OOLIECTBE, POJM MATEMaTHYECKOrO0 MOJAEIMPOBAHUSA B HAy4YHOM
IIO3HAHUU U B NPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KA4eCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (GOPMYIHPOBaTh yTBepKIeHUs. OcBOeHUE Kypca aireOpbl o0ecrneunBaeT
pasBUTHE JIOTHYECKOTO MBIIIICHUS OOYYalOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
WHIYKTHBHBIE PACCYXKACHUsS, 0000IICHNEe W KOHKPETHU3ALHWI0, a0CTparupoBaHUE M aHAJIOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTU
o0yyaroIuxcsi, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ay  SBISIETCS  peanu3aunueit
JeSITeTLHOCTHOTO TIPUHIINTIA O0YYEHUSI.

B crpykrype mnporpammbel yueOHOro Kypca «Aunredpa» ajii OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeNbHO-METOAMYECKUe JIMHUM: «Hucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3TuxX comepkaTeabHO-METOANYECKIX JIMHUN pa3BUBACTCS HA MPOTHKECHUH TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B xo1e n3yueHus yueOHOTo Kypca
00yJaroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBsA3M ¢ 3THM B nporpamMmy yueOHOro Kypca «Anaredpay» BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3leliax MaTeMaTHYecKOro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMAaTHYECKOTO
a3bika. CopepxKaTeIbHOM U CTPYKTYPHOM OCOOEHHOCTBIO yUeOHOro Kypca «Anredpay sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3y4eHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(GOpMHUPOBAHUIO YMEHHSI MOJB30BATHCS ANTOPUTMAMHU, & TAKKE NMPHUOOPETEHUIO MPAKTHYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHSA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUN O JEHCTBUTEIHHOM YHMCIE. 3aBEPIICHHE OCBOCHUS YMCIOBOMN
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JByX anreOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKECHUA» U
«YpaBHEHUST U HEPABEHCTBA»  CIOCOOCTBYET  (OPMHUPOBAHUIO Yy  OOydaroOUIMXCs
MaTeMaTHYECKOTo ammapaTa, HEOOXOIMUMOTrO /Uil peIIeHHs 3a1ad MaTeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHuUs
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK S3bIKa JUIS MOCTPOEHHS] MaTEMAaTUYECKUX MOJETeH,
OTIMCaHMsI TIPOIECCOB U SIBIICHUI peabHOrO MUpa. B 3amaun oOyueHus anreOpe BXOAAT TaKkKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PA3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIEIeHO Ha  TOJy4YeHHUe
o0yyaromuMucs 3HaHUuN 0 QyHKIMIX KaK BakHEHIIeH MaTeMaTH4ecKOM MoJesn sl OIMCaHus
U HCCIICZIOBAaHUS PAa3HOOOPA3HBIX NPOLIECCOB M SBICHUN B mpupoae W obmectse. M3ydenue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaAIOMUXCS YMEHHUS HCIIOJIBb30BAaTh pPa3IUnYHbBIC
BBIpa3UTENbHBIC CPEJICTBA S3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MIPEICTABICHUNA O POJIM MaTEeMaTUKU B Pa3sBUTHU LIMBUIM3ALUU
U KYJIBTYpBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUSY,
«AnredbpanyecKue BbIPAKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha m3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BbIYHMCICHHSA

JpoOu OOBIKHOBEHHBIC M JECATUYHBIC, MEPEX0i OT OAHON (OpMBI 3amucHu Jpodel K
apyroi. IloHsaTHe panoOHaIbHOrO YKCIIa, 3alMCh, CPABHEHUE, YIIOPSAJOUYMBAHNE PALlMOHAJIBHBIX
yucen. ApudmeTrueckue IeiCcTBUS ¢ pallMOHAIBHBIMU YMciIaMu. Pemenue 3a1ad u3 peaabHON
NPaKTUKH Ha YacTH, Ha APOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTElIEM: OIpEelIeHHE, MpeoOpa3oBaHne BHIPAKEHUH Ha
OCHOBE OINpe/EIeHHUs, 3aIiCh 00bIUX Yncen. [IpolenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33J]aul Ha MPOLIEHTHI, PELIEHNE 3aJau U3 pealbHOU
IPAKTUKU.

[TpyuMeHeHre TPU3HAKOB IETUMOCTH, Pa3I0KEHNE HA MHOKUTEIN HATYPaJIbHBIX YHCEN.

PeanibHble 3aBUCMMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHasi MPOIOPIIMOHAILHOCTH.

AuredpanyecKkne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEeMEHHOM. JlomyCcTUMBbIE 3HA4YEeHMS
nepeMeHHbIX. [IpeacTraBneHue 3aBUCUMOCTH MEXAY BEIMYMHAMU B BHJE (DOPMYIIBI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIpaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpa)KEHUS, MPaBUIIa NPeoOpa30oBaHus CYMM M MPOU3BEIEHHH, NMpaBuia PacKpbITUS CKOOOK U
IPUBEIEHUS TOTIOOHBIX CIaraeMbIX.

CBolicTBa CTENEHH C HATYpaJIbHbIM IOKa3aTeeM.

OpnHowieHbl 1 MHOrouwieHbl. CteneHb MHOrouiaeHa. Clio)KeHHE, BBIUYMTAHUE, YMHOKEHHE
MHOro4eHOB. DOopMynbl COKpaIIEHHOTO YMHOYKEHUS: KBaZpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHUs1 M HEpaBEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IPpaBUia MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuHeliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pelieHue JIMHEWHBIX ypaBHeHHIl. CocTaBieHHE ypaBHEHHUH IO YCIOBHUIO 3ajqaud. PenieHue
TEKCTOBBIX 3aJ]a4 C TIOMOIIIbIO YPABHEHHM.



Jluneiinoe ypaBHEHHE C ABYMs MEPEeMEHHBIMU U ero rpaduk. CucremMa ABYX JTWHEWHBIX
yYpaBHEHHMI € JBYMs NEpeMeHHBbIMH. PemieHue cucreM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
[TpumMepsl pelieHns: TEKCTOBBIX 3aayd ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha npsmon. UucioBele NpoMEXyTKH. PaccrosHMe Mexny IByMs
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[IpsamoyronbHas cuctema koopauHaT, ocu OX m Oy. AOcmucca W opauHATa TOYKM HA
KoopanHaTHOM miockocTu. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanpHbIX 3aBuUcHUMOCTei. [lonsarue ¢dynkuuu. I['padux dyaknum. CpoicTBa (GYHKIIHMA.
Jluneitnas ¢pyukiwms, e€ rpapuk. ['padux dynkumu y = |X|. ['paduueckoe pelieHne JTUHEHHBIX
YpPaBHEHUH U CHUCTEM JIMHEHHBIX YPABHEHHUI.

8 KVIACC

Yuciia 1 BBIYMCICHUSA

KBagparueiii kopenb u3 uucina. Ilonstue 00 wuppauvoHanbHOM uyucie. JlecaTuuHbie
npUOJIMKEHUST HPPALMOHANBHBIX Yncenl. CBoWCTBa apuPMETHIECKUX KBAJIPATHBIX KOPHEH U HX
IPUMEHEHHE K MpeoOpa30oBaHUIO YMCIOBBIX BBIPAXKEHUW W BbIYMCICHUSAM. JleHCTBUTEIbHbBIE
yHcla.

Crenens ¢ nenpIM 1okasaresnem U e€ cBoiictsa. CTaHgapTHas 3alKich YHCIIA.

Anrebpanyeckue BeIpaKEHUSIAJTeOpandecKue BbIpaskeHus

KBazpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckass poOb. OcCHOBHOe CBOMCTBO anredpandeckoil apobu. CioxkeHue,
BBIUYUTAHNE, YMHOKEHHE, JICJICHuEe airedpandeckux ApoOeil. ParroHanbHbie BRIpaXEHHUS M UX
npeoOpazoBaHue.

VYpaBHeHMs U HEpaBeHCTBAY pABHEHHMS M HEPABeHCTBA

KBanpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMil, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. IIpocteitmine npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTalusl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU M CHCTEM JMHEWHBIX
YPaBHEHUH C JByMs NEepeMEHHbIMU. [IpuMmepbl pelieHns CUCTEM HENMHEHWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W HX CBOMCTBa. HepaBeHCTBO ¢ OJHOW TNEPEMEHHOM.
PaBHOCUIBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHON mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHOM.

OyHKIMPYHKIUT

[Tonstue ¢pynkuuu. OOGNacTh ONMpeaesieHNs] 1 MHOXKECTBO 3HaueHUH QyHkuu. CrocoObl
3a1aHus (QyHKIMH.

I'papux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsr rpadukos
GyHKIMH, OTpa)karoluX peajbHble MPOLECCHI.

@OYHKINY, ONMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIHOHATIbHBIE 3aBUCUMOCTH, HX
rpaduku. Oynxmmn y = X2, Yy = X3, y = VX, y=|x|. ['paduteckoe pemenne ypaBHeHHi i CHCTEM
YpaBHEHUM.

9 KUIACC
Yucsa v BbIYUCICHUSA



PanmonaneHble uncia, UppallMOHANbHBIE YHCIA, KOHEYHbIE U OECKOHEYHBIE NIECATUYHbBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENBHBIC 4YHCIA KaK OECKOHEYHBIC
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JIEHCTBUTEIIbHBIX YNCET U KOOPAUHATHOU MPSAMOMN.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apupMeTHUYeCKUe NEUCTBUSA C JACUCTBUTEIHHBIMU
YUCIIAMH.

Pasmepsl OOBEKTOB OKPYKAIOWIETO MHpPA, IUTEIBHOCTH IMPOLECCOB B OKPYXKAIOIIEM
MUpe.

[Tpubmmk€HHOE 3HAUEHUE BEJIUYUHBL, TOYHOCTh NpuUOMDKeHus. OKpyrieHHE YHUCEll.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHus1 M HEpaBEeHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3yIoKEHUEM HA MHOKHTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEeHUW.  PemieHwe  TEKCTOBBIX  3ajad
anredpandeckuM METOAOM.

VYpaBHeHHE ¢ IBYMs TE€pEeMEHHBIMU M ero rpaduk. Pemienuwe cucreM ABYX JIMHEHHBIX
YpaBHEHUN C JIBYMS MEPEMEHHbIMHU. PemieHne cucrteMm ABYX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoi creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOW NEpPEMEHHOW. PerieHue cucreM JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHele HepaBeHCTBa. ['paduueckas WHTepHpeTaIus
HEPABEHCTB M CUCTEM HEPABEHCTB C IByMSI IEPEMEHHBIMU.

OyHKIMNPYHKIUT

KBagparuunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapaboina, KOOpAWHATHI BEPIIMHBI
napaboibl, 0Ch CHMMETPHUH MapadoIIbl.

I'padukn dyrkmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x|, # ux cBoiicTBa.

Yucnossle nocienoBaTeIbHOCTH YU CI0BbIE MOC/Ie10BATEIbHOCTH U IPOrpecCHu

[loHsiTHE YMCITOBOI MOCIEAOBATENILHOCTU. 3aJaHuEe TMOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To UieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Dopmynsl  N-ro  4jeHa
apu(QMeTUYECKON U FeOMETPUUECKOIN MPOTrPECCHii, CyMMBbI MIEPBHIX N YJICHOB.

N300paxeHne 4ieHOB apU(PMETHUECKON M TeOMETPUYECKOW MpPOTrpeccuil TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHENHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0KHBIE MPOIIEHTHI.

IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMbBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE Ppe3yabTATBl OCBOCHUS MpPOrpaMMbl ydeOHOro Kypca «Aunredpay»
XapaKTepU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

MPOSIBJICHUEM HWHTEpeca K NPOLUIOMY M HACTOAIIEMY POCCHUMCKOM MaTE€MaTHKH,
[ICHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHHSIM POCCHMCKMX MAaTeMaTUKOB H POCCHICKOU



MaTeMaTUYeCKOM IIKOJIbI, K UCIOJIb30BAHMIO 3THUX JIOCTH)KEHUHN B APYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
IPEJCTAaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPaKIaHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJEHUIO ITUYECKUX IPOOJEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUI
HAyKH, OCO3HAHUEM BaXHOCTU MOPATbHO-3THUECKUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHMBHOE Y4YacTHUE B PELICHMM IPAKTUYECKUX 3a]ad MaTeMaTH4eCKOU
HAIpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTHYECKOTro 00pa30BaHUs Ha MPOTSHKEHUH BCei
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANbHON IEATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TPAGKTOPHUH OOpa3oBaHUA U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U OSCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKICHUN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MNPHUPOAbI U OOIIECTBAa, NOHUMAaHHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl YeIOBEYECKOW MAEATENbHOCTH, JTaloB €€ pa3BUTUSA U
3HAYMMOCTH JIJIS Pa3BUTHUS [IUBUJIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTHKH U MaTeMaTUYeCKOU
KyJIbTYpOH Kak CpEICTBOM I[IO3HAHUS MHUpPA, OBIAJACHHEM MPOCTEHIIMMU HABbIKAMU
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpMHpPOBaHHE  KYJIbTYPbl  310POBbS U
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3[J0POBOTO 00pasa KU3HU (3I0pPOBOE MUTAaHUE, COAMAaHCHUPOBAHHBIA PEKUM 3aHITHHA U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOTO )K€ IpaBa JIpyroro 4YeJI0BeKa;

7) IK010THYeCKOe BOCIIUTAHHUE:

OpHEHTallel Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUU IS pelleHus 3aaad B o01acTu
COXPaHHOCTH OKpY)KaloIlel cpeibl, IJIaHUPOBAaHUS IMOCTYNKOB M OLEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY’KAIOLIEH cpesibl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa HKOJIOIMUECKUX
npo0JsieM U MyTel X pelieHus;

8) axanTanus K N3MEHAIUMCS YCJIOBUHAM COUMATBHON M NPUPOAHOH Cpebl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JESTeIbHOCTb, B TOM YUCIIE YMEHHE YUUTHCS Y APYTUX
JIOJIeH, MpUoOpeTaTh B COBMECTHOU JESATENILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3
OMBITA IPYTUX;

HEO0OXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HaHHM, B TOM uucie (pOpMYIUPOBATH UAEH,
MOHSTHSI, TUIOTE3bl 00 0OBEKTAaX M SBIICHUSX, B TOM YHCIIE€ paHEee HEU3BECTHBIX, OCO3HABaTh
nedUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;



CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TpeOylOmuil KOHTpMEp, KOPPEKTUPOBAaTh NMPUHUMAEMble pEIICHUS U
neicTBus, pOPMYIUPOBATH U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBrble JJornueckue aeiicTBuA:

BBISIBJISITH U XAPaKTEPU30BaTh CYILIECTBEHHbIE NPU3HAKU MATEMAaTHUYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUN MEXIy HMOHITUSIMH, (HOPMYIHPOBATH OMpEIENICHUs MOHSITUH,
YCTaHABIIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(pUKALUU, OCHOBAHUS AJIsi 0000IICHUS
Y CpaBHEHUS, KpUTEPUU MPOBOJIUMOI0 aHAIU3A;

BOCIPUHUMATh, (OPMYIUPOBATh U MPeoOpa3oBbIBATH CYXKIACHUS: YTBEpAUTEIbHBIC U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEUHs B paKTax,
JaHHBIX, HAOMIOAEHMSIX W YTBEPXKACHUSX, IpeliaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JIeJ1aTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMaTHMUECKUX YTBEPXKIEHUM (mpsMble U OT
MPOTUBHOTO), POBOIUTH CaMOCTOSITENILHO HECJIOXKHbBIE JI0Ka3aTenbCTBa
MaTeMaTU4ecKux (HaKkToB, BBICTpAaUBaTh apPryMEHTALUIO, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOUpaTh crmoco0 pemieHuss yuyeOHOW 3agaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ y4ETOM CaMOCTOSITEIHHO BBIJCIICHHBIX
KpUTEPUEB).

Ba3oBbIe ncciaenoBarehLCKHe AeliCTBUA.

WCIIOJIb30BaTh  BOMPOCHl  KaK  MCCIENOBATEICKUM  MHCTPYMEHT  TO3HAHWS,
dbopmynupoBath BOTIPOCHI, ¢bukcupymomue POTUBOPEYHE, npobiemMy,
CaMOCTOSITEJIbHO YCTaHaBIWMBAaTh KMCKOMOE | JaHHOe, (opMUpOBaTh THIOTE3Y,
apryMeHTHUPOBATE CBOIO IO3UIUI0, MHEHUE,

MPOBOANUTH TIO CAaMOCTOSITENIFHO COCTAaBICHHOMY IUJIaHY HECIOKHBIM HSKCIIEPHUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE 110 YCTAHOBIIGHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0M;

CaMOCTOSTeNIbHO  (popMynupoBaTh 00OOIIEHUST W  BBIBOJBI 1O  pe3yjbTaTaM
MpOBENEHHOTO HAOTIOJACHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTH MOTYUYEHHBIX
pe3yNbTaTOB, BEIBOJIOB U 00OOIICHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATh MPEATIONOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISBIISATh HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(pOpPMAIMH, JAAHHBIX, HEOOXOAMMBIX
JUISl peILICHUs 3a1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,



BBIOMpATh (hopMy MpeaCcTaBICHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pellaeMble 3a1aul
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;

OLICHUBATh HAJAEKHOCTh MHGOPMAIIUU O KPUTEPUSM, MPEATIOKEHHBIM YUUTENIEM WIH
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLIC yqeﬁnble JelcTBUA:

BOCIIPUHUMAThH U (POPMYIHPOBATH CYKIIEHUSI B COOTBETCTBUH C YCIOBHUSIMHU U LEIIMHU
OoOLIeHMs], SICHO, TOYHO, I'PAaMOTHO BBIPaXaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOY pPELICHUs 3a1a4i, KOMMEHTHUPOBATh
MOJTyYEHHBIH pe3ybTaT;

B X0JIe 00CYKJIEHH 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOii TeMBI, TPOOJIEMBI,
pemaeMoil  3a7aud, BbICKa3blBaTh UJAEU, HAICJICHHbIE Ha TOUCK pPEIICHUs,
COIMOCTABJISITh CBOU CYXKIEHUS C CYXACHHUSAMHM JPYyrUX YYAaCTHUKOB JUAJIOra,
00Hapy>KUBATh Pa3IMune U CXOJCTBO MO3UIUI, B KOPPEKTHOH Gopme GpopMynupoBaTh
pa3Horjacusi, CBOM BO3PaKEHUS;

IPEJICTABIISTh PE3YNbTaThl PELUICHUS 3a7aud, YIKCIEPUMEHTA, UCCIEA0BaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Y4ETOM 3a/ad MPE3CHTAIUU U
0COOCHHOCTEH ayAuTOpHH;

MOHMMATh U KCIOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M WHAWBHUIYaTbHOW pPabOTHI
IPU PEIIeHNN Y4eOHBIX MaTEMaTHUECKHX 3a71a4;

MPUHUMATH 1IeJIb COBMECTHOMW EATEIbHOCTH, IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN
paboThl, pacmpenensTh BHAB pabOT, IOTOBapUBATBHCA, OOCYXIATh NpPOIECC W
pe3ynbTar paboThl, 000011aTh MHEHUSI HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboTel (00CYXJCHUS, OOMEH MHCHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBHIIOJIHITH CBOKO YacTh pabOTBI M KOOPAMHUPOBATH
CBOM JIEHCTBUS C APYTUMU YJIEHAMH KOMAaH/]Ibl, OIICHUBATh KaueCTBO CBOErO BKJIaJa B
00Nl MPOIYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJTOPUTM pEIIeHUs 3aJaud (WM €ro 4YacTb),
BbIOMpaTh CHOCOO pelleHuss C y4ETOM HUMEIOUIMXCS pPECYypCcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOﬂb, IMOLIMOHAJILHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJISI MPOIlecca M pe3ylbTaTta perieHus
MaTeMaTHYeCKOM 3a7a49M;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHHUM 3a/1a4M, BHOCUTH
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENICTB, HAWJECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH MOCTABICHHOW L€ U YCIOBHSIM,
OOBSCHATh TPHUYMHBI JOCTHIKCHUS WU HEIOCTHKEHHs IIeNd, HAXOIUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEJIMETHBIE PE3YJIBTATHI
K xoniy oOyueHuss B 7 kJjacce OOydYalOMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:
Yuciaa 1 BLIYMCJIEHUS



BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(PMETHUECKUE AECHUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTte 3HaueHHWs] YHCIOBBIX BBIPAKEHUH, NMPUMEHSTH Pa3sHOOOpa3HbIE CHOCOOBI U
OpuéMbl  BBIUUCICHUS 3HAUYEHUH JPOOHBIX BBIPAXKEHHUH, COAEpKALIMX OOBIKHOBEHHbBIE U
JeCATUYHbIE JPOOH.

[Tepexoauth OT OJHOM (HOPMBI 3amMCH YKHCEN K APYrou (mpeoOpa3zoBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUYHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U yIOPAIOYNBATH PALIMOHAJIBHBIE YHCIIA.

OxpyrisTh yucna.

BBINOMHATE NPUKUAKY U OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYCHUM YMCIIOBBIX
BBIPAKCHUI. BBINIOIHATE NEHCTBUA CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMH.

[TpyMeHATH NPU3HAKK JEITUMOCTH, PA3JI0KECHUE HA MHOYKUTEIIN HAaTypaJIbHBIX YUCEIL.

Pemlate 1npakTUKO-OPUEHTUPOBAHHBIE 3aJa4d, CBSA3aHHBIE C OTHOIICHUEM BEJIMYUH,
IIPONOPLUMOHAIBHOCTHIO BEJINYMH, IPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0BEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBath anredOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUI IIPU 33aHHBIX 3HAUCHUSIX EPEMEHHBIX.

BeinonHATe npeoOpa3oBaHusl LIEI0r0 BhIPAKEHHUsSI B MHOTOWIEH MPUBEAECHUEM MOA0OHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha MHOTOYIIEH,
OPUMEHATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJ[paTa pa3HOCTH.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM 0OIIer0 MHOKHUTENS, TPYIITMPOBKH CIAaraeMbIX, MPUMEHEHHS (HOpMyT COKpaiéHHOTrO
YMHOKEHHS.

[TpumensaTh mnpeoOpazoBaHHMsl MHOTOYICHOB Ui pPELICHHWs pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATypaJbHBIMH MOKa3aTeNsIMU JUIsl IPpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHHus! M HEPABEHCTBA

Pemarp nuHEHBIE ypaBHEHHUs C OJHOM NMEPEMEHHOW, MPUMEHSs MpaBmia Iepexona OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIIETCS JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TpuMeHsTH rpaduyeckre METO bl IPU PELICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpuMepbl Map YUCe, SBISIOUIMXCS pellieHueM JMHEHHOTO ypaBHEHUS C ABYMs
[IEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOMW IUIOCKOCTH TpaQuK JHHEWHOTO YpaBHEHUS C JBYMS
NEePEMEHHBIMHU, TIOJIb3YACh TPaQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHUS.

Pematps cucrteMbl [BYX JIMHEHHBIX ypaBHEHUH C JByMS INEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh M pelIaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/laud, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayd IIOJy4CHHBIN
pe3ynbTar.

DOyHKIUHA



N300paxkath Ha KOOPAMHATHOM TIPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEpBaJIbl, 3alMCHIBATh YHUCJIOBBIE MPOMEXYTKH Ha
anreOpandecKoM s3bIKE.

OtmedaTh B KOOPAMHATHOHM IJIOCKOCTHM TOYKHM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku TMHEWHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUH Y = [X].

OnuceiBaTh ¢ TOMOIIBIO (DYHKIMNA W3BECTHBIC 3aBUCHMOCTH MEXKIY BEITUYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeMS,
00BbEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod MpeiCcTaBiIeHUS M aHAIW3a MHPOPMALUHU, U3BIEKATh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEATbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics TMONYYHUT CIEAYIOLUIUE IpeIMETHbIC
pE3yNbTaThI:

Yucaa U BbIYMCIEHUSA

Hcnonp30BaTh HayallbHbIE NPEICTABICHUS O MHOXECTBE JECHCTBUTENbHBIX YMCEN IS
CpPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, M300pa)kaTh [IEHCTBUTENBbHBIE YHCJIA TOYKAMU Ha
KOOPJMHATHON MPSAMOH.

[IpumeHATs TOHSATHE apUPMETHYECKOTO KBAJIPATHOTO KOPHS, HAXOJWUTh KBAJpPATHBIC
KOPHH, UCTIOJIb3YS MPU HEOOXOAMMOCTH KAIBKYJISITOP, BBIMOIHATH MPE0OPa30BAHMS BBIPAKEHUN,
coJIeprKalIiX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX W MallbIX YHMCENT C MOMOIIbIO JNECATUYHBIX IpoOeil u
crenene yucina 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHsTh MOHSATHE CTENEHH C IEJIBIM IOKa3aTelieM, BBIMOJIHATh MpeoOpazoBaHuUs
BBIPAXECHHH, COIEPIKALIUX CTENEHU C LIEJIbIM ITOKa3aTEeJIEM.

BrBINOMHATE TOXIECTBEHHBIE TPEOOPa30BaHUs PAMOHAIBHBIX BBIPAKCHUH Ha OCHOBE
IpaBWJI AEMCTBUM HaJ MHOIOWIEHAMH U anreOpandyecKuMy JpoOsiMH.

PacknanpiBaTh KBaApaTHBINA TPEXUIEH HA MHOKUTENH.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUU [N PEIICHUsS pa3lW4yHBIX 3a7ad U3
MaTeMaTHUKH, CMEXXHBIX TIPEIMETOB, U3 peaTbHOMN MPAKTHUKHU.

YpaBHeHusI U HepaBEeHCTBA

Pemate nuHelHbIe, KBapATHbIE YPABHEHUSI U PALIMOHAJIbHBIE YPABHEHMSI, CBOJAILIMECA K
HUM, CUCTEMBI IByX YPAaBHEHUI C IByMs IEPEMEHHBIMU.

IIpoBOINTH MPOCTENUIINE UCCIIENOBAHNS YPAaBHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
IPUMEHEHHEM Tpa@UuecKux IMpeAcTaBiIeHU (yCTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
CUCTEeMa YpaBHEHUI pellIeHus], €CITU UMEET, TO CKOJIbKO, U TIpoYee).

[Tepexoauth OT ciOBeCHONH (GOPMYIUMPOBKM 3ahauM K e€ anreOpanyeckod MOAETH C
MOMOIIBI0  COCTaBJIEHWs ypPAaBHEHHUS WM CHCTEMbl ypaBHEHHH, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y TOJyYEHHBINH pe3ysIbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PEIIaTh JTUHEHHbIE
HEPAaBEHCTBA C OJHOM TEPEeMEHHOM M WX CHCTEMBI, AaBaTh TPadUUECKYI0 HILTIOCTPAIHIO
MHO’KECTBa pPELICHNI HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUHA

[lornmath ©  WCHONB30BaTh (YHKIMOHANBHBIE TOHSATHS W S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE OOO3HAYCHHUS), OMPEACNATh 3HaYeHHe (PYHKIMH IO 3HAYCHHWIO apryMEHTa,
OTIpeNIeTIsATh CBOMCTBA (PYHKITNH TI0 €€ TpaduKy.



CtpouTts rpaduiky dIeMeHTapHBIX QYHKITUN BHIA:

y=kix,y=x2,y=x3y =[x,y = \/X, OTIHCHIBATh CBOWCTBA YUCIIOBON (PYHKIHH 1O €&
rpaduky.

K koumy oOyuenuss B 9 kJacce oOydarommiics MOMYYHUT CIEIYIOUIUE IMPEIMETHBIE
pE3yNIbTaThI:

Yuciia 1 BBIYMCICHUSA

CpaBHUBATH U yNOPSAA0YMBATH PALIUOHATIBHBIE U UPPAILIMOHATIBHBIC YHCIIA.

BeimonHsaTe apudmMeTHdecKue NEHCTBUS C PAIIMOHAIBHBIMU YHCIAMH, COYeTas YCTHBIC U
MUChbMEHHBIE TPUEMBI, BHITIOJHATH BRIYUCIICHUS C UPPALMOHATLHBIMU YHCIIAMHU.

HaxoauTh 3HaueHusi CTeNeHen ¢ eIbIMU MOKa3aTeIsIMU U KOPHEH, BHIUUCIISTh 3HAUCHUS
YUCJIOBBIX BBIPAKECHUM.

OKpyriaTh JACUCTBUTENBHBIE YMCIA, BBIIOJHATH MPUKUIKY pe3yjbTaTa BBIYMCICHHM,
OLICHKY YHMCIIOBBIX BBIPQXKEHUH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiate nuHeliHbIE M KBaJpaTHbIC YypPAaBHEHHS, YPaBHEHHUS, CBOISIIMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

Pemarb cuctembl IBYX JIMHEWHBIX YPaBHEHHMM C JBYMsI IEPEMEHHBIMH U CHCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OHO yPaBHEHUE HE SBIISETCS JIMHEUHBIM.

Pemate TekcToBble 3amaum anreOpanmyecKMM CHocoOOM C TOMOMIIBIO COCTaBJICHUS
YpaBHEHUS UM CUCTEMBI IBYX YPaBHEHUM C IBYMS IIEPEMEHHBIMHU.

[TpoBoauTH MpoCTEiilne UCCIeA0BaHNUS YPABHEHUN U CUCTEM YPaBHEHHUM, B TOM YHUCIE C
NpUMEHEHHEeM TrpaQUuecKux IMpeACcTaBiIeHui (yCTaHaBIMBaTh, HMMEET U YypaBHEHHE WIIU
CUCTEMAa YpPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

Pemats nMHelHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb peEIICHUE
HEPaBEHCTB Ha YHUCJIOBOM MPSIMOM, 3alIUCBHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemarp cuctembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)KaTh pEIICHHE CUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOH,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IMYHBIX 3ajau.

DOyHKIUH

Pacnio3naBath GyHKIIMHM U3y4eHHBIX BHAOB. [loKa3piBaTh cCXeMaTHUECKH PACIOJIOKEHUE HA

KOOPJIMHATHO# TIOCKOCTH TpadukoB GpyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +

C,y=x3,y=1X,y = [x|, B 3aBuCHMOCTH OT 3HaueHHiT KO3(PHIMEHTOB, ONUCHIBATE CBOMCTBA

byHKLIU.

Crpouth M M300pakaTh CXEMATUYECKU TpapUKH KBaJpaTUYHBIX (YHKLUH, ONUCBHIBATH
CBOICTBa KBaJJpaTUUHbIX (PYHKLIUI 1O UX rpauKam.

PacrioznaBate  kBagpatuuHyro (QyHKIMIO 10  QopMmyie, HPUBOJAUTH  IPUMEpPHI
KBaJPaTUUHBIX QYHKLUI U3 peaTbHON KU3HHU, (PU3UKH, TEOMETPHH.

YucnoBble MOCIEI0BATEILHOCTH H IPOrPecCUH

Pacno3znaBaTh apu(pMETHUECKYI0 U F€OMETPHUYECKYIO MPOTPECCHM MPHU Pa3HBIX criocodax
3aJJaHHUs.

BbIMONHATE BBIYMCICHHUS C MCIOIB30BaHMEM (GOpPMYN N-ro 4ieHa apudmMeTHdeckoil u
TEOMETPUUYECKOHN MPOTPECCU, CyMMBI MIEPBBIX N YJIEHOB.

N3006paxarh 4ieHbl MOCIEeI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHOMN MJIOCKOCTH.



Pemarp 3amaun, cBA3aHHBIE C YMCIOBBIMH IOCJIEI0OBATEIBHOCTSIMHM, B TOM YHCIE 3a7a4d
U3 pealbHOM KU3HU (C HCIOIB30BAaHUEM KaIbKYISTOPa, IU(PPOBHIX TEXHOIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucia v Beruncienusa. PanmonansHble o5 1 bu6mmoreka [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 A 27 1
ArCOPAHCCKHE BIPaxCHHA https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 1
3 YpaBHCHHS  HEPABCHCTBA 0 https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
4 K . D 24 1
OOPAMHATS! H rpaduici. PynKitn https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
I1 1
° OBTOpeHHe 1 0600meHKe 6 https://m.edso0.ru/7f415b90
BIHIEE KOJIMYECTBO HACOB I1
OBIII OJ1 CTBO CO O 102 5 0

[NPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Kounrpoabusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 UYucna u Beruricienusi. KBaapaTHeie KOpHH 15 Bubmiorexa LIOK
- B P https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bubmuoreka [JOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnuoreka [JOK
KBanparHbiii TpéxuwieH https://m.edso0.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnuoreka [JOK
AnreOpanueckas ApoOb https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbIe bubnuoteka [JOK
5) 15 1
ypaBHEHUS https://m.edsoo0.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bub6nuorexa [IOK
6 . 13
ypaBHEHUIA https://m.edsoo0.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIH. OCHOBHKIE HOHATH > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
yuiiH. UCi0BbIC pyHKLHH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 2
oBTOpeiie it 0000ueHIe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOI'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [JOK
quca https://m.edso0.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmuorexa [HOK
OJTHO¥ MepeMEeHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka HOK
ypaBHCHHIA https://m.edso0o.ru/7f419d08
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 ﬁgg:jl:iii?rﬁ/? £419d08
bu6mmoteka [IOK
> Dyt 16 1 https://m.edso0.ru/7f419d08
6 YucoBbIe MOCIEN0BATEILHOCTH 15 1 bubmorexa HOK
https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6nuoreka [IOK
3HaHUHN https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Koanvecrso yacos D1eKTPOHHBIE HUPPOBLIE
n/-n Tema ypoka Beero Konrpoububie IIpakTuueckue II/I[:;:eHI/Iﬂ o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypcbl
1 [TonsTHE panOHaNbHOIO YKCIA 1
5 Apudmernueckue I1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
palMoOHATBHBIMH YHCTIAMU
4 Apudmernueckue T1eUCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
5 ApudmeTrnueckue IeiCTBUS C 1
paroHaIbHBIMU YHCIAMU
6 Apudmernueckue neiCTBUS C 1
palMoHATBHBIMH YHCTIAMU
7 CpaBHeHue, ynops10uMBaHueE 1
palMOHATBHBIX YHCEIT
8 CpaBHeHue, ynopsI0uMBaHueE 1
paIMOHATBHBIX YHCE
9 CpaBHeHMe, ynops10uMBaHue 1
parMoOHATBHBIX YHCEIT
10 Crenenb ¢ HaTYpaJIbHBIM 1 bubnmoreka [JOK
THOKa3aTeIeM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaTYpaJIbHBIM 1 bubnmoreka [JOK

IIOKa3aTcjiIcM

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



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

CreneHsp ¢ HaTypalIbHBIM

bubmuoreka [JOK

12 HOKa3areyieM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HaTYpaJIbHBIM bubnmoreka [JOK
HOKa3aTeseM https://m.edsoo.ru/7f4218be
14 Crenenb ¢ HATYpaJIbHBIM
MOKa3aTeIeM
Pemenne ocHOBHBIX 3a/1a4 HA
15 JIpOOH, TIPOLICHTHI U3 PEATbHOU
MPaKTHKU
Pemenne ocHOBHBIX 3a/1a4 HA
16 JpoOH, TIPOIIEHTHI U3 PEATbHOM
MPAKTUKHU
Pemrenne ocHOBHBIX 3a/1a4 Ha
17 IpoOu, MPOLIEHTHI U3 peaibHOMI
MPAKTUKHU
Pemrenne ocHOBHBIX 3a/1a4 Ha
18 IpoOu, IPOLEHTHI U3 peabHON
MPaKTHKU
19 [Ipu3Haku AeMUMOCTH, PA3IOKEHUS
Ha MHOXUTEJIN HATYPAJIbHBIX YHCEI
20 [Ipu3HaKu AeMMMOCTH, PA3ITOKEHUS
Ha MHOXUTEJIM HaTYPATbHBIX YHCEIT
21 Peanbnbie 3aBucumoctu. IIpsmas u
oOpaTHas MPOMOPIHUOHATEHOCTH
99 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
93 Peanbubie 3aBucumoctu. [lpsimas u

oOpaTHast IPOMOPIIMOHATBHOCTH



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbuble 3aBucumoctu. [lpsimas u

24
o0OpaTHas MpOoNOPLUOHAIBHOCTH
o5 KonrponsHas pabora o reme
"Panmonanenslie yncia"
26 BykBeHHbIE BBIpaKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 DopmyItsl
29 [Iepemennsle. Jlomyctumeble
3HAYEHUS TIEPEMEHHBIX
[IpeoOpazoBanne OyKBEHHBIX
30 BLI:pache)HHﬁ paCKpZIKTI/Ie CKOOOK | bubnmorexa LIOK
’ https://m.edsoo.ru/7f41fafa
TIPUBEICHNE TTOTOOHBIX CIIAraeMBbIX
[IpeoOpa3oBanre OYKBEHHBIX
31 BI)II)pa)KI::HI/Iﬁ pacpoIKTHe CKOOOK 1 Brbmiorexa LIOK
’ https://m.edsoo.ru/7f41fd70
TIPUBEICHNE TTOTOOHBIX CIIAraeMBbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
TIPUBE/ICHAE TTOTOOHBIX CIIAraeMBbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIpQ)XEHUH, pacKphITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBolicTBa CTENEHU C HATYPaJIbHBIM bubmuotexa [JOK
MoKa3aresem https://m.edso0.ru/7f421382
35 CBolicTBa CTENEHU C HATYPaJIbHBIM bubmuotexa [JOK
HOKa3aTeyeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnmoreka [JOK

IIOKa3aTcjiIcM

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bubmuoreka [JOK

37 Muororer: https://m.edsoo.ru/7f42276e

bubnmoreka [JOK
38 Muororer: https://m.edsi.ru/7f422930

39 Crnokenue, BEIYMTAHNUE, bu6mmoreka [JOK
YMHOKE€HHE MHOTOYJIEHOB https://m.edsoo.ru/7f422af2

40 Crnoskenue, BLIYUTAHUE, bubmuoreka [JOK
YMHOXEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

a1 Crnoskenue, BLIYUTAHUE, bubmuoreka [JOK
YMHO)KCHHUE MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CrnoxxeHue, BEIYUTAHUE, bu6mmoreka [JOK
YMHOXEHHE MHOTOYJICHOB https://m.edsoo0.ru/7f423182

43 DopmyJIbl COKPAIIEHHOTO bubnmoreka [JOK
YMHOXCHUS https://m.edsoo.ru/7f42432a

44 DopMyIbl COKpAIIEHHOTO bubnuotexa [JOK
YMHOXCHUS https://m.edsoo.ru/7f42464a

45 DopMyIbl COKpaIEHHOTO bu6nuorexa [IOK
YMHOXEHUS https://m.edsoo.ru/7f424c12

46 DopMyIbl COKpAIIEHHOTO bubnuotexa [JOK
YMHOXCHUS https://m.edsoo0.ru/7f424fd2

47 @opMyIIbl COKpaALIEHHOTO bubnuorexa [IOK
YMHOXCHUS https://m.edsoo.ru/7f4251d0

48 Paznoxxenre MHOrO4JI€HOB Ha bubmuorexa [JOK
MHOKHUTEITN https://m.edso0.ru/7f423312

49 Paznoxxenre MHOrO4JICHOB Ha bu6mmorexa [JOK
MHOXKHUTEIN https://m.edsoo.ru/7f4237fe

50 Paznoxenre MHOrO4JIeHOB Ha bubmuoreka [JOK

MHOXHUTCIIN

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



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

Pazioxenne MHOTOYJIEHOB Ha

51
MHOXUTENH
59 KonrponsHas pabora o reme
"Anredpanyeckue BbIpaxeHus "
VYpaBHeHue, IpaBuia
53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUJIbHOCTh YpaBHEHUM
JIuneliHoe ypaBHEHHE ¢ OAHOU
54 MePEMEHHOM, pellieHne TMHEHHBIX
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOU
95 HepeMeHHO}I;Ip pelieHue HHﬂHeﬁHBIX Bubnmorexa IOK
o https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJTHOU
56 MEPEMEHHOH, pelleHIe TMHEHHBIX
YpaBHEHUU
57 Pemienune 3ama4d ¢ IOMOIIBIO but6mmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
ypaBHEHUI https://m.edso0.ru/7f420806
59 Pemenne 3amay ¢ moMOIIBIO bu6mmorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ moMoIisIo bubmuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuHeitHOE ypaBHEHUE C IBYMSI bubmuorexa [JOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427c32
62 JIuHeitHOE ypaBHEHUE C IBYMsI bubnuoreka [JOK

MEPEMEHHBIMH U €ro rpaduk

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



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

Cucrema 1ByX JTUHEHHBIX

bubmuoreka [JOK

63 YpaBHEHHI C IBYMSI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IByMsI IEpEeMEHHBIMU
65 Cucrema ziByx JIMHEWHBIX
YpaBHEHUII ¢ IByMs IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX
YpPaBHEHHI C TBYMSI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHHIA bubnmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHUI Bubmiorexa LIOK
https://m.edso0.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA Bubnmorexa LIOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHI
71 Pemenue cucrem ypaBHEHUN
79 KonTponbHas padota no teme bubnuorexa [JOK
"JIuneitHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoit Bubmorexa IOK
https://m.edsoo.ru/7f41de76
bubnuorexa [IOK
4 HlHCnOBEIE MPOMEAKYTKH https://m.edsi.ru/7f4ldff2
75 YucnoBble TPOMEKYTKH
76 PaccrosiHre Mex1y IByMsl TOUKaMH
KOOPJAMHATHOU IIPSAMOM
7 Paccrosinue Mexxay IByMsl TOUKaMH

KOOPAMHATHOU IIPSIMOM



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

IIpssMoyronbHas cucreMa

bubmuoreka [JOK

78
KOOPJIMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosnbpHas cucrema bubmmorexa [IOK
KOOP/IMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubmuorexka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmorexa [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
83 Urenue rpadMKOB peaibHBIX bubnnoreka [JOK
3aBHCUMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue rpa)ukoB peabHBIX
3aBUCUMOCTEN
bu6mmoreka [IOK
IT
8 OHATHE QYHKILH https://m.edsoo.ru/7f41ef06
86 I'paduk ynkumm
bu6mmoreka [IOK
v N .
8 CoifcTsa Qymkiii https://m.edsoo.ru/7f41f078
bubmuorexa [JOK
88 i i
Cooiicrsa Gymicuiit https://m.edsoo.ru/7f41f1fe
. bubmuoreka [JOK
89 Juneiina pymius https://m.edso0.ru/7f427282
. bubnnorexa [IOK
%0 Tneitrias Gymius https://m.edsoo.ru/7f427412
01 [TocTpoenue rpaduka TUHEHHOM bubnuorexa [IOK

byHKIIT

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



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

92

[Toctpoenue rpaduka TUHEHHON
byHKIMH

93
94

I'padux pynkuum y =[x|
I'paduk pynkmmm y =[x|

95

KonrponsHas pabora o teme
"KoopauHats! u rpaduku.
Oyukuun" / Beepoccuiickas
IpoBepouHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/7f41f50a

96

HroroBast KOHTpOJIbHAS paboTa /
Bcepoccuiickas npoepodHas
pabora

bubmuoreka [JOK
https://m.edsoo.ru/7f429c6c¢

97

98

99

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB Kypca 7 Kiacca,
0000111eH1e 3HAHUHT

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHUHI

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHNHI

bu6mmoreka [JOK
https://m.edso0.ru/7f429f32

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOJIOB Kypca 7 Kiacca,
00001IeHIEe 3HAHMIA

101

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOJIOB Kypca 7 Kiacca,
0000111eHEe 3HAHUHT

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOZOB Kypca 7 Kiacca,

bubmuoreka [JOK
https://m.edsoo0.ru/7f42a900



https://m.edsoo.ru/7f41f50a
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000011eHHE 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




8 KVIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTuueckue A — o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypcbl
1 KBaaparHplii KOpeHb U3 YUCIIa 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
5 [TonsTHe 006 MpparmoOHAIIBHOM 1 bubnunoreka [JOK
qpcIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHbIC TPUOTMKCHUS 1
HPPAIMOHATILHBIX YHCETT
4 JlecsiTuuHbie TPUOTUKEHUS 1
WPPAIMOHATILHBIX YHCETT
5 JlelicTBUTENbHBIC YKCIIa 1
6 CpaBHeHHE IEHCTBUTEIIBHBIX 1
quCen
7 CpaBHeHHE IEHCTBUTENBHBIX 1
qucen
8 ApudpmeTnueckuil KBaJpaTHbIN 1
KOPEHb
9 YpaBHEeHHE BHJIA X2 = a 1
10 CaoiicTBa apumeTnyecKkux 1 bubnmoreka [JOK
KBaJIpaTHBIX KOPHEH https://m.edso0.ru/7f42d862
11 CgoiicTBa apuPMETHICCKUX 1 bubmuorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edso0.ru/7f42d862
12 [IpeobpazoBaHmre YUCTOBBIX 1 bubmuorexa [JOK

BBIPAYKEHHI, COJIEPIKALIUX

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



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

KBaJIpaTHbIE KOPHU

[Ipeobpa3oBanre YHCTOBBIX

13 BBIPXKECHUH, COJEPIKALIUX bubmoreia HOK
’ https://m.edsoo.ru/7f42ded4
KBaJpaTHbIC KOPHU
[IpeobpazoBaHre YUCTOBBIX
14 BI:II)pa>KI;HI/II71 coJiep KaIImx bubmmorexa [JOK
’ https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[IpeobpazoBaHre YUCITOBBIX
15 BBII)pa)KI;HI/Iﬁ coJiep KaIImnX Bubmmorexa LIOK
’ https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHU
16 CrteneHsb ¢ MeNbIM IToKa3aTesIieM bubmorexa LIOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluCh YUCIa.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T IEMEHTAPHBIX YACTHII bubnuorexa [JOK
710 KOCMHYECKHUX 00BEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTH TIPOIIECCOB B
OKpY’KarollleM MHUpe
18 CBoIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
mokasaresem https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
MoKazareneM https://m.edso00.ru/7f435648
20 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
MoKa3areineM https://m.edso00.ru/7f435648
21 CBolicTBa CTENEHU C LIEJIBIM bubmuotexa [JOK
HOKa3aTeseM https://m.edsoo.ru/7f43599a
99 CBoiicTBa CTENIEHH C LIEJIBIM bubnmoreka [JOK

IIOKa3aTcjIcM

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



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

23

KBagparusiii TpéxusneH

24 KBanpaThblii TpéxuiieH
o5 Paznoxxenue kBapaTHOIO bu6mmoreka [JOK
TPEXUICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxxenue kBazpaTHOro bubmuorexa [IOK
TpEXuIeHa Ha MHOXHUTEIN https://m.edsoo.ru/7f42fd38
K 0
27 "Knaapami copu, Crencn, Bubmonora LIOK
AAPATHPIC ROPHH. | ’ https://m.edsoo.ru/7f42ec80
KBagparsslii TpexusneH
bubmuorexa [JOK
28 Adrebpairieckas 1pode https://m.edsoo.ru/7f430382
JlonmycTruMble 3HaYEHUs
29 MIEPEMEHHBIX, BXOJISAIINX B
anrebpanvecKie BoIPasKEeHUs
JlonmycTuMBble 3HaYEHUS
30 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKe BbIPaKEeHUs
31 OCHOBHOE CBOMCTBO bubmuoreka [JOK
anredpanyeckoit 1poou https://m.edso0.ru/7f4308e6
. bubnuorexa [IOK
32 Coxpainerine 1podeit https://m.edsoo.ru/7f430a8a
. bubmmnorexa LIOK
33 Coxpaierne apodeit https://m.edsoo.ru/7f430f44
bubmuorexa [JOK
34 C Oeid
OHPAILEHHE APOBEH https://m.edsoo.ru/7f430f44
CnoxxeHue, BEIYUTAHUE, BuGmorexa LOK
35 YMHOXEHHE U JICJICHNE

anreOpandecKux Apooeit

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



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

CnoxxeHue, BEIYUTAHUE,

36 YMHOXXCHHE H JICTICHUE bubmoreia HOK
. https://m.edsoo.ru/7f4315c0
anredpandecKux apooei
CnoxxeHue, BEIYUTAHUE,
37 YMHOXXCHHE U JICTICHUE bubmorexa LIOK
. https://m.edsoo.ru/7f4318c2
anreOpandecKux Apooeit
CrnoxeHue, BBIYUTAHUE,
38 YMHOXKEHUE U JICIICHNE Bubmmorexa LIOK
. https://m.edsoo.ru/7f431a20
anreOpandecKux Apooei
[IpeoOpa3oBaHue BeIpaXKEHHI
39 col;epxi)amﬂx anre6p§nquKHe’ bubmmorexa [IOK
https://m.edsoo.ru/7f43259c
apodu
[IpeoOpa3oBaHue BeIpaXKEHHI
40 col;epxrc)amnx anre6szqGCKHe’ bubmorexa HOK
https://m.edsoo.ru/7f432736
napobu
IIpeoOpa3oBanme BEIpaKEHUH,
41 coljlepxi)amnx anre6ple)u/1qecxne bubmmorexa LIOK
https://m.edsoo.ru/7f432736
napobu
4 KonTponbHas pabota no teme bubnuorexa [JOK
"Anrebpanueckas 1poob" https://m.edsoo0.ru/7f431d36
bubmuorexa [JOK
43 Keanpartoe ypasHeie https://m.edsoo.ru/7f42eela
44 HenonHoe kBapaTHOE ypaBHEHUE Bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHoe ypaBHEHHE Bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
16 @opMyita KOpHEH KBagPaTHOIO bubnuorexa [IOK

YpaBHEHUS

https://m.edsoo.ru/7f42f158



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

@opMyita KOpHEH KBagPAaTHOIO

bubmuoreka [JOK

41 YpaBHCHHSI https://m.edsoo.ru/7f42f3f6
48 @opMyita KOpHEH KBapPAaTHOIO bubmmorexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmuorexka [JOK
49 Teopewa Bitera https://m.edsi.ru/7f42fef0
bubnmoreka [JOK
>0 Teopewa Bitera https://m.edsi.ru/7f430076
51 Pemenne ypaBHeHui, CBOAAIIMXCS bubmmorexa [IOK
K KBaJIpaTHBIM https://m.edso0.ru/7f43c542
59 Pewienue ypaBHeHul, CBOASIINXCSA bu6mmoreka [JOK
K KBaJIpaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreiimme qpoOHO- bubnmoreka [JOK
panroHaIbHbIC YPaBHEHUS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreitmue qpobHO- bubnuotexa [JOK
panroHaIbHbIC YPaBHEHHUS https://m.edsoo.ru/7f432b6e
55 Pemienne TeKCTOBBIX 3aa4y € bu6mmoreka [JOK
MOMOIIIBIO KBaJIPATHBIX YPaBHEHHIMA https://m.edsoo.ru/7f42f75c
56 Pemenne TekcTOBBIX 335124 C bu6mmoreka [IOK
MTOMOIIBIO KBaPATHBIX YPaBHEHHIMA https://m.edsoo.ru/7f42f8f6
57 KonrtponsHas pabora no Teme bubnuorexa [IOK
"KBaapaTtHbie ypaBHEeHUs" https://m.edso0.ru/7f4301f2
JInHeliHOe ypaBHEHUE C 1BYMs
58 MePEeMEHHBIMH, €ro TpaduK,
MIpUMEpPHI PEIICHUs YPaBHEHUN B
LETBIX YUCITaX
59 JInHeliHOe ypaBHEHUE C IBYMs

MIEPEMEHHBIMH, €T0 rpauK,



https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

IIPUMEPBI PELICHUS YPABHCHUN B
LETIBIX YUCIIaxX

60

JInHeliHOe ypaBHEHUE C 1BYMs
MIEPEMEHHBIMH, €T0 rpauK,
MPUMEPHI pEIICHUS] YpaBHEHUI B
LEJIBIX YHCITaX

61

62

Pemenue cucrem 1ByX JTUHEHHBIX
YPAaBHEHUH € JBYMS IEPEMEHHBIMU

Pemenue cucrem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: [ICPCMCHHBIMU

63

Pemrenne cucreM nByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU

64

65

66

IIpumepsl pelieHns cuctem
HEJIMHEHHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

IIpuMepsl perieHus cucTeM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

I'padnueckas uHTEpIIpeTaLIns
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU
U CUCTEM JIMHEHWHBIX YPABHEHHM C
JBYMSI IEPEMEHHBIMHU

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

67

I'padmueckas uHTEpIIpeTaLiys
YpaBHEHUS C ABYMs IEPEMEHHBIMHU
U CUCTEM JIMHEHWHBIX YPABHEHHM C
JBYMSI IEPEMEHHBIMHU

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

68

Perrenuie TEKCTOBBIX 3a7a4 C
MMOMOIIBIO CUCTEM YPaBHEHUI



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemienue TEKCTOBBIX 3a/1a4 C

69 MTOMOIIBIO CUCTEM YPaBHEHHIA
20 Pemenue TekCTOBBIX 3a/1a4 €
MIOMOIIIbIO CUCTEM YPAaBHEHHI
7 qI/ICj‘IOBHC HEPaBEHCTBA U UX
CBOICTBa
79 UucnoBble HEPABEHCTBA U UX
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HO# MTepeMeHHOMI
74 JIuHeitHbIe HepaBEeHCTBA ¢ OJJHOM bu6mmoreka [JOK
[IEPEMEHHOM M UX PEIICHHE https://m.edsoo.ru/7f42c692
JInHeHbIE HEPAaBEHCTBA C OJHOM bubmmoreka [JOK
75 .
MEPEMEHHOMN M UX pelIeHHe https://m.edso0.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OTHOU
MePEMEHHON U X peIIeHHE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnunoreka [JOK
OJTHOY TIGPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42ch88
78 Cuctembl TMHEHHBIX HEPABEHCTB C bubnuotexa [JOK
OJTHOM TIEPEMEHHOM U UX PEIIeHNE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEHHBIX HEPABEHCTB C
OJTHOY TIEPEMEHHOU M MX PEIICHHE
N3o06paxeHue pernieHus
80 JII/IHeIEI)Horo He}‘f)aBeHCTBa U UX bubmorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMOU
N3o006paxenue perieHus
81 .]'II/IHe;HOFO He;)aBeHCTBa U UX bubmmorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YMCIIOBOM MPSIMOi
82 KontponbHas paboTa mo temam



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

"HepasenctBa. Cuctembl

ypaBHEHU"
bubnmoreka [JOK
83 Howsrrie pymicuiit https://m.edsci.ru/?f433012
84 OO6acth onpeaesieHusI | bu6mmoreka [JOK
MHOYKECTBO 3HAUCHHUH ()YHKIHH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust pyHKIHIA
86 I'padux pyHKIIIHN
87 CaoiicTBa GyHKINH, UX
0oTOOpaXeHHE Ha rpaduke
88 UreHne u mocTpoeHue rpadukoB
byHKIUH
89 ITpumeps! rpadukoB GyHKINH,
OTPaXKAMOIINX PeaTbHBIE MTPOIIECCHI
SN ———— biGmorera LIOK
saBHCUMOCTH, X rpadhiKn https://m.edsoo.ru/7f434bbc
91 ['unepbona
bu6mmoreka [JOK
92 Pinepbora https://m.edsoo.ru/7f4343e2
% Ppadpuk pysictn y = x* ]r?gs;7/(;éezzi(?r§/7f43457z
OyHkun Y =X2, Yy = X3,y = VX, y =
94 Ix E,ngq)nti;CKo’e);eme;{ZIe Y bubmmorexa LIOK
ypaBHeHHit 1 CHCTEM ypaBHeHHii https://m.edsoo.ru/7f434d38
95 [ToBTOpEHNE OCHOBHBIX MOHSATUN U bubmuorexa [JOK

METOJIOB KypCOB 7 U 8 KJIACCOB,

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



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa

00o01enue 3HaHuH /
Bcepoccuiickas npoBepoyHas
paborta

HroroBast KOHTpOJIbHAS paboTa /

bubmuoreka [JOK

96 B I 1
cepoceHera poBepotHas https://m.edsoo.ru/7f434eb4
pabora
IToBTOpEHNE OCHOBHBIX MOHATHH H
97 METOJIOB KypCOB 7 U 8 KJIACCOB, 1
000011IeHNEe 3HAHUI
0 [ToBTOpeHME OCH(;BHLéIX MOHATUNA U . BuGmiorexa LIOK
METOIOB KYPCOB 7 ¥ 8 KJIaCCOB
FOB KYP . ’ https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUNA
CTONOB Kypeo . ccos, https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUI
- H;)B;o(f))eﬁne :);:H(;BHI;IX H:CHC;:)TI/H?I u . BuGmorexa LIOK
MCT B K B Hu KJI B
/OB KYP . ’ https://m.edso0.ru/7f4376b4
000011IeHNE 3HAHUI
o | e e |
/OB KYpeoB /1 ’ https:/m.eds00.ru/7436b88
000011IeHNE 3HAHUNA
| e x|
HOB KYpeoB 1 : https://m.eds00.ru/7f437858
0000111eHNE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102
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https://m.edsoo.ru/7f43736c
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTuueckue A — o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
PanmonanesHbie 4ncna,
1 MPPALMOHAJIBHBIE YACIIA, KOHEYHBIE 1
1 OECKOHEYHBIE JICCATUIHBIC IpOoOH
MHO03k€eCTBO 1€ CTBUTEIBHBIX
2 YHCell; JeMCTBUTEIbHBIC YHCIIa KaK 1
OECKOHEUYHBIE JECITUYHBIE TPOOH
B3anMHO o1HO3Ha4YHOE
COOTBETCTBUE MEKIY MHOKECTBOM
3 JIEMCTBUTENIbHBIX YUCET U 1
MHOECTBOM TOUYEK KOOPIMHATHOM
IpsAMOit
CpaBHEHHE IEHCTBUTEIBHBIX YHCET,
4 apupMeTHYECKre NeHCTBUSA C 1
JNEHCTBUTENbHBIMH YHCIaMU
5 [TpubmmkE€HHOE 3HAUECHKE 1
BEJIMYMHBI, TOYHOCTH MPHOIKEHHS
6 Oxpyrienue yncen 1
7 Oxpyrienue yncen 1
3 [TpukuIKa ¥ OIICHKA PEe3yIIhbTaTOB 1
BBIYMCIICHHUI
9 [Ipukuka u orieHKa pe3yabTaToB 1
BBIYMCIICHUI
10 Jluneiinoe ypaBHenue. Pemenue 1 bubmuotex [JOK




YpaBHEHUH, CBOJALLINXCS K
JMHEUHBIM

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

JInneiinoe ypaBHeHue. Pemenne

11 YPaBHEHUH, CBOIAIIMXCS K
JIMHEVUHBIM
KBanpatnoe ypaBHenue. Pemenue
12 ypajlfeHHﬁ C};pOI[}IIHI/IXC}I K bubmmorexa [JOK
’ https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
KBanpatHoe ypaBHenue. Pemienue
13 ypalillfeHHﬁ Cylfo,Z[}IIHI/IXC}I K bubmmorexa [IOK
’ https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 bukBapaTHble ypaBHEHUS Bubamorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBapaTHble ypaBHEHUS Brbmiorexa LIOK
https://m.edso0.ru/7f43c3d0
IIpumepsl pelieHns: ypaBHEHUN
16 TPETbEN U YETBEPTON CTENEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
[IpuMeps! perieHuss ypaBHEHUI
17 TPETbEN U YETBEPTON CTENEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
18 Pemenne npoGHO-paiioHanbHBIX bubnnorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
19 Pemenune npo6GHO-paIIMOHATBHBIX bubmuorexa [IOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anredpandeckuM MEeTO0M
21 Pemenye TeKCTOBBIX 3a1a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

anreOpanvdeckuM METO0M

22

23

PelieHne TeKCTOBBIX 3a1a4
anredpandeckuM METO0M

KonTponbhas pabota no teme

"YpaBHeHUsI C OJTHON NMEpEeMEHHOM'

24

YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU
U ero rpadux

bubmuorexa [JOK
https://m.edso0.ru/7f43d0b4

25

26

VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU
U ero rpauk

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU
U €€ penieHne

bubmuorexa [JOK
https://m.edso0.ru/7f43d0b4

27

Cucrema 1ByX JIMHEHHBIX
YpaBHEHHIA C IByMsI TEpEMEHHBIMHU
U €€ penieHue

28

29

30

31

Cucrema ByX JUHEHHBIX
YpaBHEHHI C IByMsI TEpEMEHHBIMHU
U €€ peleHne

Cucrema 1ByX JIMHEHMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ pemneHne

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
Jpyroe — BTOPOU CTENEHU
Pemenne cucreM n1ByX ypaBHEHHH,
OJHO U3 KOTOPBIX JINHENHOE, a
JIpyroe — BTOPOU CTENEHU

bubmuorexa [JOK
https://m.edsoo.ru/7f43d23a

bubnmoreka [JOK
https://m.edsoo.ru/7f43d55a

32

Pemienue cucrtem IByX ypaBHEHUH,



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

Pewenne cucreM 1ByX ypaBHEHHH,

33 OJIHO W3 KOTOPBIX JIMHEHHOE, a
JIPyroe — BTOPOM CTEIIEHU
['paduueckas uHTEpIIpETALIUSL
34 CUCTEMBI ypaBHEHUI C IBYMsI
NIepEMEHHBIMH
35 Pemienue TekcToBBIX 3a1a4
asreOpanyeckuM crnocooom
36 Pemenne TeKCTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonrponbHas pabora no reme
"CucreMsl ypaBHEHUH"
38 YucnoBble HEpaBEHCTBA U UX
CBOMCTBA
39 HucnoBsle HEPaBEHCTBA U UX bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
JInHeliHbIC HEPABEHCTBA C OJJHON bub6nuorexa [IOK
40 .
NIePEeMEHHOM U UX pelleHne https://m.edsoo.ru/7f43af08
JIuneliHbIe HEPABEHCTBA C OJJHON bubnuorexa [IOK
41 .
NEPEMEHHOM U UX peleHne https://m.edsoo.ru/7f43af08
42 JIuneitnbie IjepaBeHCTBa C OHOM bubnuorexa [JOK
NIePEeMEHHOM U UX pelleHne https://m.edsoo.ru/7f43af08
43 CucTteMbl TUHEWHBIX HEPABEHCTB C
OJIHOH NMEPEMEHHOMN U MX PELIECHUE
44 CucTeMbl TUHEHHBIX HEPABEHCTB C

OJIHOY IIEPEMEHHOM U UX PELICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TUHEHHBIX HEPABEHCTB C

45 OJHOI EPEMEHHON U UX PEUICHUE
46 KBaznpaTHble HEpaBeHCTBA U UX bubmmorexa [IOK

pelieHue https://m.edsoo0.ru/7f43b098
47 KBagpaTHbie HEpaBEeHCTBA U MX bubmuorexka [JOK

pelicHre https://m.edsoo.ru/7f43b21e
48 KBaznpaTHble HEpaBeHCTBA U UX bubmmorexa [IOK

pelicHre https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBeHCTBA U UX

pelieHue
50 KBanpaTHble HepaBeHCTBA U UX

peleHue

I'paduueckas naTEpIpeTaLIyA
ol ng;bBeHCTB u CI/ICTSMI;epaHBeHCTB c Brbmiorexa LIOK

https://m.edsoo.ru/7f43b098

JBYMs IEpEMEHHBIMU

I'padmnueckas unTepripeTanys
52 HEPABEHCTB U CUCTEM HEPABEHCTB C

JBYMsI TIEpEMEHHBIMA
53 Konrponbnas pabora no reme

"Hepasencrna"
54 Kanparuunas ¢pynkuus, e€ rpagux bubnuorexa [IOK

U CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanparuunas ¢pyHkius, e€ rpaduk bubnnorexa [JOK

¥ CBOMCTBa https://m.edso0.ru/7f439842
56 Kanparuunas ¢pynkuus, e€ rpagux bubnuorexa [IOK

U CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabora, KOOpAUHATHI BEPIIUHEI bubnuorexa [IOK

napaboIIbl, 0Cb CHMMETPHH

https://m.edsoo.ru/7f439eb4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
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napadoJIbl

58

59

60

[Tapaboia, KOOPAUHATHI BEPLIMHBI
napaboIIbl, 0Cb CHMMETPHH
napadoJIbl

[Tapabosa, KOOpIUHATHI BEPIIUHBI
napadoIIbl, 0Cb CHMMETPHH
napadoJIbI

[Tapabosa, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH
napadoJIbI

bubmuoreka [JOK
https://m.edsoo.ru/7f43a03a

bu6mmoreka [JOK
https://m.edsoo.ru/7f43alac

bubmuorexa [JOK
https://m.edsoo.ru/7f43a31e

61

[Tapabosna, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUHI
napadoJIbI

bubmuoreka [JOK
https://m.edso0.ru/7f43a526

62

63

64

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPUHI
napaboJIbI

I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

I'paduxm pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|

65

66

67

I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkmmii: y = KX, y = kX +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

68

I'padukn dyaxumii: y = kx, y =kx +
b, y=k/x, y=x°, y=vX, y=x|



https://m.edsoo.ru/7f43a03a
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KonTtponsHas pabora o Teme

bubmuoreka [JOK

69 ROMNETNI https://m.edsoo.ru/7f43ab84

20 [ToHsATHE YKCIOBOM bubmuoreka [JOK
HIOCJICI0OBATEILHOCTH https://m.edso0.ru/7f43e6c6
3agaHue 1MociIe0BaTeIbHOCTH

71 pef([yppeHTHoﬁ i{l)opMynoﬁ u bubmmorexa LIOK

N https://m.edsoo.ru/7f43ebda

dopmymoii N-ro uieHa

79 Apudmerrdeckas u bubnnoreka [JOK
reOMETPHYECKAs IIPOTPECCHH https://m.edsoo.ru/7f43ed7e

73 Apudmernyaeckas u bubmmorexa [IOK
reOMETPUYECKas IPOrPECCUH https://m.edsoo.ru/7f43f3b4
®opmybl N-ro WieHa

74 apupMeTHYECKOU 1 bubnnoreka [JOK
reOMETPUYECKON TPOrpecCHii, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YICHOB
®opmybl N-ro YieHa

75 apupMeTHIECKON U bub6nuorexa [IOK
reOMETPUYECKON TPOrpeccuii, https://m.edsoo.ru/7f43ef2c
CYMMBI [IEPBBIX N YWICHOB
®opmybl N-To WieHa

76 apupMeTHIECKON U bubnuorexa [IOK
reOMEeTPUUECKOM Mporpeccui, https://m.edso0.ru/7f43f0c6
CYMMBI IIEPBBIX N YWICHOB
®opmybl N-To YieHa

77 apuMeTHIECKON U bubnuorexa [IOK
reOMEeTPUUECKOM Mporpeccui, https://m.edsoo.ru/7f43f72e
CYMMBI IIEPBBIX N YWICHOB

78 ®dopmyiiel N-ro wieHa bubnuoreka [IOK



https://m.edsoo.ru/7f43ab84
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apuMeTHIECKOM 1
reOMETPUUYECKON MPOrpeCcCuid,
CYMMBI MIEpPBBIX N YICHOB

https://m.edsoo.ru/7f43f8a0

79

N300pakeHne 4iIeHOB
apu(MeTHIECKON U
r€OMETPUYECKON ITPOrPeECCUi
TOYKAMH Ha KOOPJAMHATHON
IJIOCKOCTH

80

N3obpaxeHue 4ieHoOB
apu(METHIECKON U
r€OMETPUYECKON ITPOTrPECCUi
TOYKAMH Ha KOOPJAUHATHON
IJIOCKOCTH

81

82

83

JInHelHbI 1 DKCIOHEHIIUATIbHBIHI
poct

CrnoxHEIe IMPONLCHTHI

CrnoxHEIe IMPONLCHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

85

86

KonTponbhas pabota no teme
"YyciI0BbIE IOCIE0BATEIbHOCTH "

[ToBTOpeHnue, 06001IEeHNE 1
cUcTeMaTH3allus 3HaHUi. 3aIuch,
CpaBHEHUE, JEHUCTBUS C
HeﬁCTBHTeHBHBIMH YHUCJIaMH,
quciaoBasd mnmpamas

[ToBTOpenue, 0600IIEeHNE 1
cHucTeMaTU3alurs 3HaHHM.

bu6mmorexa [IOK
https://m.edsoo.ru/7f440418



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

[IponieHThl, OTHOLIEHHUS, IPOIIOPLIUU

[ToBTOpEHME, 0000IIEHUE U

87 CHUCTEMaTH3aIUs 3HAHHH.
Oxkpyrienue, npuOIMKeHne, OleHKa
[ToBTOpEHME, 0000IIICHUE 1

88 cucTeMaTu3auus 3HaHui. Pemenne bu6mmoreka [JOK
TEKCTOBBIX 3a7a4 apu(PMETHUECKIM https://m.edsoo.ru/7f443b12
crocooom
IToBTOpEHME, 0000IIICHUE 1

89 cucTeMatusanys 3HaHui. Pemenue bu6mmoreka [JOK
TEKCTOBBIX 3a7a4 apu(PMETHUECKIM https://m.edsoo.ru/7f443cd4
crocooom
IToBTOpEHME, 0000IIICHUE 1

90 cucTeMaTu3anus 3HaHui. Pemenne bubmuoreka [JOK
TEKCTOBBIX 33/1a4 apU(PMETUIECCKIM https://m.edsoo.ru/7f443fea
crocooomM
[ToBTOpenue, o6odIIeHNE 1

01 CHCTEMATHU3alNS 3HAHUH. bubmuoreka [JOK
[TpeoOpa3oBaHue aaredpandecKux https://m.edsoo.ru/7f4441ca
BBIPAXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpenwue, 0600IIEHNE 1

92 cHUCTeMaTU3als 3HaHH. bubmuorexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edso0.ru/7f444364
BBIPXEHHH, TOMYCTHMbIE 3HAYCHUS
[ToBTOpenwme, 0600IIEHNE 1

93 cHUCTeMaTU3alus 3HaHH. bubmuorexa [JOK

[IpeoOpazoBanue anredOpanyecKux
BBIPAKECHUM, TOIIyCTUMBbIC 3HAYCHUS

https://m.edso0.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

94

[ToBTOpeHue, 0600IICHNE 1
cUCTeMaTH3aIHs 3HaHUH.
[IpeoOpa3zoBanue anredbpanyecKux
BBIPKEHUH, JOMyCTUMBIC 3HAUCHHS

bu6mmoreka [JOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpeHue, 0600IIeHNE 1
cucremaTusauus 3HaHuil. OyHKuuu:
MOCTPOEHNE, CBOMCTBA N3yUYEHHBIX

byHKIMI

bubmuoreka [JOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHnue, 0600IICHNE 1
cucremaTusauus 3HaHuil. OyHkuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX

byHKIMI

bubmuoreka [JOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpeHue, 0600IICHNE 1
cucremaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX

byHKIMMA

bu6mmorexa [IOK
https://m.edsoo.ru/7f44516a

98

99

100

[ToBTOpenue, 060061IeHUE U
cucremaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMMA

[ToBTOpeHnue, 06001IeHNE 1
cHUCTeMaTU3alus 3HaHH.
['padpuaeckoe pereHue ypaBHEHUI
U UX CUCTEM

[ToBTOpeHnue, 06001IEeHNE U
cUCcTeMaTH3aIlus 3HaHU.
['padpuaeckoe pereHue ypaBHEHUI
U MX CHCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

bu6mmorexa [JOK
https://m.edsoo.ru/7f445516

101

Wrorosast KoHTpoJbHAS paboTa
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KUIIACC
Koxn .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpOBePSIEMOr0 .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Hucna 1 BIYUCICHUS
11 BeimonuATe,  couetas ~ yCTHBIE W NHCBMEHHBIE  MPHEMBI,
' apudmeTnyeckue AeWCTBUA C PallMOHAIBHBIMH YUCIIaMU
Haxomuth ~ 3Ha4YeHWs]  YHUCIOBBIX  BBIPAKECHHUM,  MPUMEHSTH
1.2 Pa3HOOOpa3HbIC CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHUN JPOOHBIX
BBIp)XEHUH, COJIepKAIUX OOBIKHOBEHHBIE U IECITUYHBIE TpOoOH
[lepexogute OT omHOW (QOpMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITHYHYIO IPOOB)
14 CpaBHUBATH U YIOPSAIOYNBATH PALIMOHAIILHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONHATE NPUKHUIKY U OLIEHKY pe3ysibTaTa BBIYMCIECHUH, OIEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  JIEHWCTBUSA €O
CTETIEHSIMH C HaTypaJbHBIMU MOKa3aTeIsIMU
17 [IpuMeHsATh TpHU3HAKM JAETMMOCTH, pa3JIOKEHHE Ha MHOXHUTENIN
' HATYpaJIbHBIX YHCEI
Pemate  mpakTHUKO-OPMEHTHPOBAHHBIE  3a/lauM,  CBSI3aHHbIE  C
OTHOIIICHHEM BEJINYHH, MIPOTIOPIIMOHATIBHOCTHIO BEJIMYHH,
1.8 NPOLIEHTaMH, HHTEPIPETUPOBATh pE3yJAbTaThl pELICHUs 3a7ad ¢
y4€TOM OTpaHHUYCHHA, CBS3aHHBIX CO CBOMCTBAMHU pacCMaTpUBAEMbIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
21 Hcnonb3oBarte anreOpanvyeckyr0 TEPMUHOJOTHIO U CHUMBOJIHKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOSHMSI yUeOHOT0 MaTepuana




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX

22 3HAYCHUSAX NTEPEMEHHBIX
’3 BbimonHATe TpeoOpa3oBaHMsl IEJNOTO BBIPAXKEHHUS B MHOTOWICH
' IIPUBEJCHUEM OJOOHBIX CJIaraeMbIX, paCKphITHEM CKOOOK
BbINONHATE yMHOKEHHE OAHOYJIEHA HA MHOT'OYIEH U MHOIOWIEHa Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBagpaTra CyMMBI M KBajpara
pa3sHOCTH
Ocy1ecTBIATh Pa3jioKeHUE MHOTOUJIEHOB HA MHOXKUTEIHU C IIOMOLIbIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTEJS, TPYINITUPOBKU CIaracMbIX,
pUMEHEHUs! (POPMYJT COKPALEHHOTO YMHOXKEHUS
oy [IpumMensaTh npeoOpa3oBaHKsl MHOTOUICHOB AJIS PELICHUs PAa3JIMYHbIX
' 3aJa4 U3 MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEAIbHOW MPAKTUKA
97 Hcnonb30BaTh CBOMCTBA CTENEHEH € HaTypajJbHBIMHU IOKa3aTENIsIMU
' JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHS
3.1 IpaBUjIa Mepexosia OT UCXOAHOIO YPaBHEHUSI K PAaBHOCUIBHOMY €MY.
[IpoBepATS, SBISETCS I YUCIO KOPHEM YpPaBHEHUS
3. [IpumensTe rpaduueckue METOAbl MNPH PEIICHHH JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Hap YUCe, SABISIOMUXCS PElIeHUEM JIMHEHHOTro
' YpaBHEHHUSI C ABYMSI IEPEMEHHBIMU
CtpouTth B KOOPAMHATHOM TIOCKOCTH IrpaduK TMHEHHOTO ypaBHEHHUS C
3.4 IBYMsSI TIEPEMEHHBIMH; MOJIB3YSICh TPAQHUKOM, MPHUBOAHUTH TMPHUMEPHI
peleHus ypaBHEHUS
35 Pemrate cucteMsl IBYX JTUHEHHBIX YPaBHEHUH C ABYMs IIEpEMEHHBIMH,
' B TOM 4ucCIIe rpaduyecKu
CocTaBisTh M pemarb JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHMH 110 YCIOBUIO 33J]a4l, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a41 TIOJYICHHBIA Pe3yIIbTaT
4 Koopaunats! u rpapuku. OyHkunu
N3o0paxkaTh Ha KOOPAWHATHON NPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, WHTEPBaJbl, 3alHChIBATh

YHCJIOBBIC ITPOMEKYTKH HaA aﬂre6panqec1<0M SA3BIKE




OrMeyaTh B KOOpI[PIHﬂTHOfI INIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOp/AMHATaM
13 Crpourts rpaduku nuHerHbIX QyHKIud. CTpoutsh rpaduk QyHKIUH Y
' = [x|
OnuceiBaTh € MOMOIIBI0 (YHKIUH HM3BECTHBIC 3aBUCUMOCTU MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM padOThI
4.5 HaxoauTth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumarbs rpaduueckuii crmoco0 MpeICTaBICHUS U aHaIM3a
4.6 uHbOpMalMY, W3BJIEKATh M WHTEPIPETUPOBATh WHGPOPMALUIO U3
rpaduKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
Hcnonb3oBaTh  HayalbHble  MPEACTABIEHUS O  MHOMKECTBE
11 JEHCTBUTENLHBIX YHCEN ISl CPAaBHEHHSI, OKPYTJICHUS ¥ BBIYUCIICHUH,
' n300pakaTh JEMCTBUTENbHBIE 4YHCIA TOYKAMH HA KOOPJMHATHOU
psAIMOM
[IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPATHOTO  KOPHA,
12 HaXOJWTh KBaJpaTHbIE KOPHHU, WCIONB3YSl TPH HEOOXOAMMOCTH
' KaJIbKYJISATOP, BBIIOJIHATH MPeoOpa3oBaHMs BhIPAKEHUH, coepKalux
KBaJpaTHbIE KOPHU, UCIOJb3Yysl CBOWCTBA KOPHEN
13 Hcnonp3oBare 3amucu OONBIIMX ¥ MaJbIX YHCEN C IOMOIIBIO
' JeCATUYHBIX ApoOeil u crenenei yncna 10
2 Anrebpanueckue BbIpaXeHUs
[IpuMeHATh MOHATHE CTENEHH C LENbIM I0Ka3aTeleM, BBIMOIHATh
2.1 MpeoOpa3oBaHUs BBIPAXKEHUH, COAEPKALIUX CTEHNEHH C IIeJIbIM
nokaszaresem
25 BBIMONHATE ~ TOXKIECTBEHHbIE  MPeoOpa3oBaHUs  PALMOHAIBHBIX

BBIDA)KCHUII Ha OCHOBE IIpaBWJ JEWCTBUM HaJ MHOTOWIEHAMH |




anre0panvdecKuMu IpoOsIMu

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUIECH HA MHOKHUTEITH

2.4

3.1

3.2

3.3

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUIN ISl PEIICHUs Pa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTUKU, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemwate sMHENHBIE, KBagpaTHbIE YpPAaBHEHHWS U  PAalMOHAJIBHbBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpCMCHHBIMU

[IpoBoauTh mpocTEWIINE WCCIEIOBAaHUSA YpPAaBHEHUH U  CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TNPUMEHEHHEM TpaduyuecKux
Mpe/icTaBlIeHU (ycTaHaBIUBATh, UMEET JIM ypaBHEHUE WM CUCTEMa

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

[lepexomuth OT CcIOBECHOH  (OpPMYIHpPOBKM  3amadu K e
anreOpanveckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBCTCTBHUU C

KOHTCKCTOM 3a1a4Hu HOJ'Iy‘IeHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATHh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTIOCTPAllMI0O  MHOXECTBA  PELICHUI
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIMOHAJIBHBIE TIOHATHS U S3BIK
(TepMUHBIL, CHMBOJMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAUYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPENEsaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

Crpouts rpaduku 371€eMEHTapHbIX PYHKINN BUA:
y=k/x

k/x
, Y =X2, Y = X3, Y = |x|, onHchIBaTh CBOMCTBa YMCIOBOI (YHKIMH MO €€

rpaduky




9 KJIACC

e IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yjabTara
1 Yucna ¥ BBIYUCIICHUS
11 CpaBHuBaTh M yNOPSAAOYMBATH PALMOHAIBHBIE U HMPPALMOHAJIBHBIE
' qucia
Beimonuate apudmernueckue AEHCTBUS C PAalMOHAIBHBIMU YMCIaMH,
1.2 coueTasl yCTHbIE M IMCBbMEHHBIC IPUEMBI, BBIIOJIHATh BBIYMCICHUS C
HppalOHAIILHBIMU YU CIIAMU
13 HaxonuTe 3HaueHus cTeNeHEH ¢ LENbIMU II0Ka3aTeIsIMU U KOPHEH,
' BBIYHCIIATH 3HAYCHMSI YUCIIOBBIX BBIPAKCHUM
14 OKpyrJsITh NE€HCTBUTENBHBIE YHCIIA, BBIOIHITH IPUKUIKY PE3yJIbTaTa
' BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKECHHUN
2 VYpaBHEeHMS U HEPABEHCTBA
’1 Pemarp nuHelHblE W KBaJpaTHblE ypaBHEHUS, YpaBHEHUS,
' CBOJAIIMUECS K HUM, IPOCTEHIINE TPOOHO-PALlMOHAIIbHBIE YPAaBHEHMUSI
Pemate cucteMsl IByX JIMHEWHBIX YPAaBHEHUM C JBYMs IIE€PEMEHHBIMU
2.2 U CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO YpPaBHEHUE HE SBISETCS
JINHEWHBIM
Pemate TekcToOBBIE 3a/aun alreOpanuecKuM CIOCOOOM C TMOMOIIBIO
2.3 COCTaBJICHUSI YpaBHEHMsS] WMJIM CHUCTEMbl JBYX YPAaBHEHHH € ABYMs
NIEPEMEHHBIMU
[IpoBomuTh mpoOCTEWIINE WCCIECIOBAaHUSA YpPAaBHEHUHM U  CHUCTEM
24 ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TrpaduyecKkux
' NpeCTaBICHUN (HanmpuMep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU
CUCTEMa YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIBKO)
Pemarp  nMHEWHbIE  HEpaBEHCTBA, KBAJApaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh pelleHNe HEPAaBEHCTB HA YMCIOBOM MPSIMOIi, 3alMChIBaTh
penieHne ¢ NIOMOIIBI0 CHMBOJIOB
’ 6 Pemarp cucTeMbl JHMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,

BKJIFOYAIOIME KBAJPaTHOE HEPAaBEHCTBO, H300pakaTh pEILICHUE




CUCTCMblI HCPABCHCTB Ha YHCIOBOM HpHMOI\/'I, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBIXO CHMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

DOyHKIUU

PacnosnaBate  QyHKIMM ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHYECKH PACIIOJIOKEHUE Ha KOOPAUHATHOHN TUIOCKOCTH rpaduKoB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKIIHIA

3.2

[Toka3piBaTh CXEMAaTUYECKU PACIOIIOKCHHE Ha  KOOPIMHATHOMN
IJIOCKOCTH TpadukoB QyHKIMiA BUaa Y = VX, Y = [X| U ommchIBaTh

cBoiicTBa (pyHKUIMH

3.3

Ctpouth u wH300pakaTh CXEMaTHYECKH TpapuKd KBaJPAaTHIHBIX
(GyHKIMHA, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadgukam

3.4

Pacnio3naBate KBagpaTtuuHyr0 (QYHKOHIO 1O (Qopmyiie, TPUBOAUTH
MpUMephl KBAaAPAaTUYHBIX (YHKIHMH M3 peanbHOM >KU3HM, (PU3MKH,

IreoMCTpun

Apudmerndeckast 1 reOMETpUIECKast IPOTPeCcCUu

4.1

PacnioznaBath apuMeTH4ecKyro U reoMeTpPUUYECKYIO MPOTPECCUH MTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCNONb30BaHUEM (GOpMyl N-TO YieHa
apu(pMeTUYeCKOl U reoMeTPUUECKON MPOTrpeccHii, CyMMbl HEPBBIX N

YJIICHOB

4.3

N3o0paxkaTs 4iieHbl MOCIEA0BATEIbHOCTH TOYKAaMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHU3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna u BBIYUCIEHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. IloHsTHe palMOHANBHOTO YHCIA, 3alUCh, CPaBHEHUE,
YIOPSA0OYMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMU. Perienne 3a1au us
' peanbHOM MPaKTUKU Ha YacTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJelieHHe, NpeoOdpazoBaHue
' BBIP)KEHUI Ha OCHOBE OTIPENIEIICHNS, 3aIUCh OOJIBIINX YHCEIT
v [TpoueHTsl, 3amuch NPOLEHTOB B BHUJE ApoOU U IpoOU B BUJIE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU IIPAKTUKU
15 [IpumeHeHHe TPU3HAKOB  JEJIMMOCTH, Pa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle mpsMas M oOparHas
' MPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXeHHs
91 IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEpEeMEHHON. JlomycTumble
' 3HAYEHUS NIEPEMEHHBIX
25 [IpencraBieHre 3aBUCUMOCTH MEXIy BEIMYMHAMH B BUAE (OPMYIIBI.
' Boeruucnenns no gpopmynam
23 [IpeoOpazoBanrne  OYKBEHHBIX  BBIPQKEHHUH, TOXIAECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
2.4 CBolicTBa CTENEHU C HATYPaJbHBIM I10Ka3aTeIeM
)t OpnHounensl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIYUTaHUE,
' YMHOXEHHE MHOTOJIEHOB
26 ®opMyIbl COKpPAIIEHHOTO YMHOKEHUS: KBAApaT CyMMBbI M KBaJIpaT pa3HOCTH.
' dopmysia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOUJIEHOB HA MHOXKHUTEN
3 YpaBHeHUS
3.1 VYpaBHeHHe, KOpeHb YypaBHEHHS, IMpaBuia MpeoOpa3oBaHUS ypaBHEHUS,




PaBHOCUJILHOCTb YpaBHEHUN

JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YHCIIO KOPHEH JIMHEHHOTO

32 YpaBHEHUS, PELICHUE JIMHEMHBIX YPaBHECHUI
3.3 CocraBieHHe ypaBHEHUI 10 YCJIOBHUIO 3a/1aud. PelleHue TEKCTOBBIX 3a1ay C
' IIOMOUIbIO yPaBHEHUN
3.4 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €Tr0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHHH C JAByMs IEepeMEHHbIMU. PerieHue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJACTaHOBKH. IIpuMepsl pelieHust TeKCTOBBIX
3aJa4 ¢ IOMOLIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpadpuku. OyHkuun
4.1 Koopannara To4ku Ha npsiMoi
42 YuciioBble IPOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMH KOOPAMHATHOU
' pAMOM
43 [TpsmoyronbHas cuctema koopauHar, ocu OX u Oy. Abcuucca u opavHaTa
' TOYKHM Ha KOOPJAUHATHOM IJIOCKOCTH
W [Tpumepsr TpadukoB, 3amaHHBIX Gopmyrnamu. UteHune rpaduKoB peaabHBIX
' 3aBUCUMOCTEMN
4.5 [Tonstue pynxuun. ['padux Gpynkiun. CoiicTBa HyHKIMNA
4.6 Jlunetinas Gynkuus, e€ rpaduk. ['padux yHkmun y = [x|
47 I'paduueckoe pelieHWe JUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
' YPaBHEHUNU
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna ¥ BBIYUCIICHUS
11 KBagpatHblii kopeHb u3 uucna. lloHsTHe 00 uppanMoOHAIBLHOM 4YHCIIE.
' JlecsiTuuHble TPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOPHEH W HMX NPUMEHEHUE K
1.2 Mpeo0pa30BaHUIO YUCIOBBIX BBIPAXEHHUM U BBHIYHUCICHUSIM. JeHCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ nenplM MokasareneM u e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia
2 Anrebpanueckue BbIpaXeHUs




2.1

KBanpathslit TpéxuiieH, pa3ioxkeHne KBaApaTHOro TpEXWIeHa Ha MHOXKHUTEIU

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poou

2.3 CrnoxeHue, BBIYMTaHUE, YMHOKEHHUE, JCIICHHE allreOpandecKux apooei

24 PanrionansHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHUE
3 VYpaBHEeHUs U HEPABEHCTBA

31 KBagpatHoe ypaBHeHue, ¢opMmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHU, CBOAAIIUXCS K TUHEHHBIM U KBaJPaTHBIM

3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPaBHEHUS

I'padmueckas uHTEepnpeTanysi ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IpuMepsl pemenus cucrem
HEJTMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocodom

3.6 UucnoBbie HEPABEHCTBA U UX CBOMCTBA

3.7 HepageHcTBO ¢ 01HOM ITEpEMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JIuHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU

41 Ilonartue ¢ynkuun. OOnacTe omNpeAereHUs U MHOXKECTBO 3HAYCHHUH
' ¢ysakuu. CrocoOsl 3a1aHus PYHKIMMA

4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy

4.3 [Ipumeps! rpadukoB GyHKIIHM, OTpaXKaroIUX pealbHble IPOLECCH

44 OyHKIIUN, OMUCHIBAIOIIME TPSIMYI0 W OOpaTHyI MPONOPIHOHAIBHBIE
' 3aBHCUMOCTH, UX IpauKu

45 Oyukuuu y =Xx2, y = X?

4.6 Oyukuuu Y = [x, y = |x|

4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KUIACC
Kon IIpoBepsieMblii JJIEMEHT COEPIKAHUSA




Yucna ¥ BEIYUCIIEHUS

PaHI/IOHaJ'IBHBIe 4yuciia, HppaldOHAJIBHBIC YHCJIa, KOHCYHBLIEC U OeCKOHEUYHEIE

11 JIECSITUYHBIE IPOOU
MHOXeCTBO AEHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHbIC YUCIIA KaK OECKOHEUHbIE
12 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOM npsMoil. CpaBHEHME 1EHCTBUTENIBHBIX
qucenl
1.3 Apudmerndeckue 1HCTBUS C ACHCTBUTEIBLHBIMH YHCIAMU
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKPY’KaIOIIEro MUPA,
14 JUINTENILHOCTh TPOLECCOB B OKpyXkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmxkenus. Okpyrienue uucen. Ilpukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 Jlunelinoe ypaBHeHue. Perienne ypaBHeHuU, CBOIAIIMXCS K IMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Perienue ypaBHeHUH, CBOIAIIMXCS K KBapaTHbIM
Y bukBagpatHoe ypaBHeHue. Ilpumepbl pelieHuss ypaBHEHUH TpeTbell u
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKHUTEIIN
2.5 Pemenne npoOGHO-paliiOHANBHBIX YPaBHEHUN
2.6 Cucremsl ypaBHeHUI
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemienue cucrem IBYX JTMHEHHBIX YpaBHEHUH C ABYMS IIEpEMEHHBIMU
29 Pemenue cuctem IByX ypaBHEHHUH, OJHO W3 KOTOPBIX JIMHEWHOeE, a Ipyroe —
' BTOPOMU CTEIIEHH
2.10 I'padmuaeckas mHTEpIIpETAILINS CUCTEMBI YPAaBHEHUH C ABYMS TIEPEMEHHBIMA
2.11 Penienne TekcTOBBIX 3a/1a4 aJireOpanyeckiuM cnocodom
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 PelieHne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Peuienne cucreM TMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.15 KBanpaTtHble HEpaBEeHCTBa
216 ['paduueckas WMHTEpHpeTands HEPABEHCTB W CUCTEM HEPAaBEHCTB C ABYMS
' NepEeMEHHBIMU
3 OyHKIIH




KBagpatnunas ¢yaknus, e€ rpaduk u cBoiicTBa. [lapabosa, KOOpAWMHATHI

3 BEPIINHBI TapadoIbl, 0OCb CHMMETPUH MapadoIbl

3.2 I'paduku dpynkimii y=Kkx, y=kx+b 1 ux cpoiicra

3.3 I'paduku dpynkumii y=K/X, y = X’ u ux cBoicTpa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 UYucnaoBble MOCIEI0BATEIBHOCTH

i1 Omnpenenenne u crocoObl 3alaHKs YUCIOBBIX MOCIIEAOBATEIBHOCTENH. 3a1aHne
' MOCIIE0BATEIFHOCTH PEKYpPpPEHTHOM (hopmyIioit U popmymoii N-To daeHa

4 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMeTHUECKOH
' IPOTPECCHH, CyMMBI IIEPBBIX N YWICHOB

43 ['eomerpuueckas mnporpeccus. @DopMmynsl N-rO  4WieHa T'€OMETPUYECKON
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

A4 N300paxkenne uiaeHOB apUPMETHUECKOM UM TIEeOMETPUYECKON Mporpeccuit
' TOYKaMH{ Ha KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIH M SKCIOHEHIIMABHBIN POCT

45 CJ105KHbI€ TPOLEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omnepaluy HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE UCIOIb30BaTh rpaduueckoe mpeicTaBieHne MHOXKECTB
JUISL ONTUCAHMS PeabHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMHM: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHHHBIE W JIOXKHBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH INPHUMEPbl W KOHTPIPUMEPBI, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHH I

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJIbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJb 4YHCIA, OOBIKHOBEHHas IpoOb U
JecsITUYHasl Opo0b, CTAaHIAPTHBIA BUJ YKCIIA, PALMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apuU(pMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeNneHU
Oonbllle €AMHUIBI; YMEHHME BBIOIHATH PAcdy€Thl MO (QopMmyIam,
peoOpa3oBaHus IENbIX, JAPOOHO-pAallMOHANIBHBIX BBIPAKEHUH U
BBIPAKEHUIN C KOPHSIMH, PA3JI0KEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpMYJ pa3HOCTH KBaJApaToB U

KBaZpaTa CyYMMBI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JUHEHHBIE U KBaJpaTHbIC ypaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpPadUK GYHKIMH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHas TPONOPIIMOHATBHOCTh, IMapaboia, runepbosa; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 IPYTUX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAXKATH

(dhopMyJlaMy 3aBHCHMOCTH MEXKy BETUIHHAMU

YMenune OICprupoOBaTh IIOHATUAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBbHOCTEH, (OPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATHHOM KU3HHU

YMeHue pemarts 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHIO 3a/JauH,
UCCIIEI0BaTh NOJIYYEHHOE PEIICHUE U OLICHUBATh IPaBIONON00HOCTH

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrONbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pelaTh 3aJadyd, B TOM 4YHCJE M3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsMbIMH, [EPHEHIUKYISAp, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHHUE pPACIIO3HABAaTh PaBEHCTBO, CUMMETPUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh INOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKpYXKAroILEeM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOUIagu Kpyra, oObema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUTrOHOMETpHYECKHE COOTHOUICHUS VIS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3o0pakaTh IUIOCKME (UIYppl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpDJIMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJIsI MPEACTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UHUCIE M3 JPYTUX YUeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHITHSIMHU: CTOJOMKOBBIE H  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH n HpCO6pa3OBBIBaTL




15

16

uHbOpMalLMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHM pPEajbHBIX IPOLIECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy4allHOTO OIbITa, CiIy4ailHOe COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peuiaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINN W3YUYEHHBIH METON ISl PEIICHHS
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, HPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 110

MATEMATHUKE
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BIYUCIIECHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haku 1e1MMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  yMcna. Apu@MmeTHdeckue ONepaluud ¢ PalUOHAIbHBIMU
- qucIaMu

14 JelictBuTtenbHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIECHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
- pe3ysbTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenb ¢ nenbM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTEJeM.
- CBolicTBa CTENEHU

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHH. HeuictBuss ¢
' apupMeTUYECKUMHU KOPHSIMH HaTypalbHON CTEIEHU
3 VYpaBHEHUS U HEpPAaBEHCTBA

31 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUU

39 Llenpile u npoOHO-panoOHaTbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
. HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbLHOCTEH

4.2 Apudmernueckass U reomerpuyeckas mnporpeccun. dopmyna  CIOXKHBIX




MPOLIEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBI (yHKIMH. Hanbosbinee W HauMeHbllee 3HaueHUE (YHKIMMA Ha
IPOMEXKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKux BeIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






