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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBiseTCs OJHMM M3 ONOPHBIX KYpCOB OCHOBHOTO 0OIIEro oOpa3oBaHMs: OHa
o0ecrieunBaeT U3y4yeHHe APYruxX IUCLUILUINH, KAK €CTEeCTBEHHOHAYYHOr0, TaK U T'YMaHUTapHOIO
LIUKJIOB, €€ OCBOCHME HEOO0XOAUMO Ul IMPOAOJIKEHHsI 00pa30BaHUsA U B IIOBCEIHEBHON >KHU3HH.
PazButne y oOydamomuxcs Hay4yHbIX HpPEACTABICHUNH O IPOUCXOKAECHUU U  CYLIHOCTH
anreOpanyeckux aOCTpakLUil, crocode OTpaKeHHsT MaTeMaTHYeCKOW HayKoW sBIEHUH U
IPOIIECCOB B NPUPOJEC M OOIIECTBE, POJIM MAaTEMAaTHYECKOrO MOJICIMPOBAHUS B HAyYHOM
NO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHMIO HAYYHOTO MHUPOBO33PEHHS U KA4YeCTB
MBIIUICHHS, HEOOXOAMMBIX Ul aJanTalii B COBpeMEHHOM Lu@poBoM oOmiecTBe. M3yuenue
anreOpsl 00ecrieunBaeT pa3BUTHE YMEHHUSI HAa0I0JaTh, CPABHUBAThH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeCTBUSL U BBIBOJIBI, (hopMynrpoBaTh yTBepxaeHus. OcBoeHne Kypca anreOpbl oOecrieuynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIUICHUS OOYyYaroIMXCs: OHU HCHOJB3YIOT JIeAYKTUBHBIE U
UHAYKTHBHBIE PACCYXKACHUS, 0000IIEHNEe M KOHKpPETH3alHio, adCTparupoBaHUE U AHAJIOTHUIO.
OOyuenue anreOpe npeanonaraeT 3HAYUTENbHBIM OOBEM CAMOCTOSTEIBHOM JAEATEIbHOCTH
o0yyaroIuxcs, TIO03TOMY CaMOCTOSATENIBHOE pelleHHe 3a7ad  SABJSIETCS  peaiu3anuent
JeSITeIbHOCTHOTO MPUHLIMIIA 00Y4EHUs.

B crpykType mnporpamMMbl yueOHOTO Kypca «Anrebpa» ais OCHOBHOTO OOIMIETo
00pa3oBaHUsI OCHOBHOE MECTO 3aHHMMAIOT COJEpXKAaTelIbHO-METONNYecKne TuHuH: «Yucna u
BBIUUCIICHHS», «ANTeOpanveckue BBIPAKCHHUS», «YPaBHEHUS W HEPABEHCTBa», «DyHKIUW.
Kaxnas u3 3TuX copepikaTelbHO-METOAMYECKIX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIEeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTUMH €T0 JHHUAMHU. B Xo/1e n3ydeHns y4eOHOro Kypca
00yJaromuMCcs IPUXOIUTCS JTOTHUECKH PACCYXIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBSA3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Ainre0pa» BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTMKH, TpEJCTaBIE€HHbIE BO BCEX OCHOBHBIX pa3jeflax MaTeMaTH4ecKOro oOpazoBaHMs U
CHOCOOCTBYIOUIME OBJAJCHHUIO OOYyYarOIMMHUCS OCHOB YHUBEPCAJIBHOIO MAaTeMaTHYeCKOTO
a3bika. CoJiepKaTenbHON U CTPYKTYPHOM 0COOEHHOCTBIO yueOHOro Kypca «Anredpay sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copepxanune nuHUM «Yucna M BBIYUCIEHUS» CIY)KUT OCHOBOM JJsi JalIbHEHIIEro
U3yYeHHs] MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIUXCS JIOTMYECKOTO MBIIIICHHS,
(OpMHPOBAHUIO YMEHHS TMOJIE30BAThCS AITOPHUTMAMH, a TaK)Ke MPHOOPETCHUIO MPAKTHYECKIX
HaBBIKOB, HEOOXOJWMBIX ISl TMOBCEIHEBHOW JKM3HU. Pa3BuUTHE TOHATHS O YWCIIE HAa YpOBHE
OCHOBHOTO 00IIIEro 0o0pa3oBaHMs CBS3aHO C PAMOHAIBHBIMH W MPPANMOHAIBHBIMH YUCIIAMH,
(dbopMHpOBaHHUEM MPEICTABICHUNA O JIEHCTBUTEIBHOM YHMCIIE. 3aBepIIeHUEe OCBOEHUS YHMCIIOBOI
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanne JABYX alnreOpanyecKux JUHUA — «AnreOpandeckue BBIPAXKEHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOLINXCS MAaTEMaTHYECKOTO
anmapara, He0OXOIUMOTr0 JJIsl pelIeHHs 3a/1ad MaTeMaTHKH, CMEXHBIX NPEAMETOB U MPAKTUKO-
OpPUEHTHPOBaHHBIX 3ajady. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHus y4eOHBIH MaTepHai
IPYNIUpYeTcs BOKPYT palMOHAIBHBIX BBIp@XEHUU. Anredpa JEMOHCTPUpPYET 3HAuYEHHUE
MaTEMaTUKU KaK SI3bIKa JUIsl TIOCTPOEHUS MaTeMaTH4EeCKMX MOJEJNEH, ONMHMCaHUs IMPOLECCOB U
SBJICHUN peaibHOro Mupa. B 3amaun oOydeHust anredpe BXOIAT TakKe NaJbHEHIee pa3BUTHE



QITOPUTMUYECKOTO  MBIIIJICHUS,, HEOOXOJWMOTo, B YAacTHOCTH, [UJIsI OCBOEHHUS Kypca
uH(OpPMAaTUKKU, U OBJQJICHHE HaBbIKAaMU JIeAYKTUBHBIX paccyxiaeHuil. IIpeoOpazoBanue
CUMBOJIbHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEN K MaTeMaTHYECKOMY
TBOPYECTBY.

Conmepxanne  (QyHKIMOHAIBHO-TpaQUUYECKON  JTUHMM  HAIEJICHO Ha  MOJy4YeHHE
00yJarmuMHUCs 3HaHUH O QYHKIUAX KaK BaKHEHWIIEH MAaTEeMAaTUYECKOW MOJENH JJIsl ONUCAHUS
U HCCIICZOBAaHUS Pa3sHOOOPA3HBIX MPOILECCOB M SBICHHHA B mpHpone U obmectBe. M3ydeHne
MaTepuaia CHOCOOCTBYET pa3BUTHIO Yy OOYYalONIMXCS YMEHHUS HCIIOJIb30BaTh Pa3IUYHbIC
BBIPA3UTEIbHBIE CPEICTBA f3bIKa MATEeMAaTUKH — CJIOBECHbBIE, CUMBOJMYECKHE, rpaduueckue,
BHOCHT BKJIaJ] B (DOpMHpOBaHHE MPEICTABICHUI O POJIM MaTeMaTHUKU B Pa3BUTHH LIUBUIU3ALUU
U KYJBTYPHI.

CornacHo yue6HOMY IUIaHy B 7-9 Kilaccax usydaercs yueOHbINH Kypc «Anredpay, KOTOPHIH
BKIIIOYAET CIICAYIOUIME OCHOBHBIC pa3feibl coluepkaHus: «Yucina ©  BBIYHCICHUS»,
«AnredpanyuecKue BEIPAKEHHS», «Y paBHEHHS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yuenne yaeObHOTO Kypca «Anredpay orBoaurcs 306 gacos: B 7 kinacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 vaca B Henenmio), B 9 kiacce — 102 yaca (3 gaca B
HEJIEIIO).

COAEP)KXAHUE OBYUYEHUS

7 KJIACC

Yucaa 1 BLIYMCTIEHUS

Jpobu OOBIKHOBEHHBIE W JAECATUYHBIC, MEPEXOJ OT OIHOM (GopMbI 3amucu Apodel K
npyrou. [IoHsTHE pauMOHaIBbHOTO YKCIIa, 3alUCh, CPABHEHUE, YIIOPAAOUYMBAHUE PALMOHAIIBHBIX
yrcen. Apudmernyeckue ASMCTBUS ¢ pallMOHATBFHBIMU YUCIaMU. PelieHne 3a1ad u3 peaibHOR
MPAKTUKHU Ha YaCTH, Ha APOOH.

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeJeM: OIpe/esieHue, MpeoOpa3oBaHUE BBHIPAKECHHUIN Ha
OCHOBE OTIpEJIENICHHS, 3aUCh O0nbIMX yucen. [IporeHTsl, 3amuch MPOIEHTOB B BUE APOOU U
IpoOW B BHJI€ TPOIEHTOB. TpU OCHOBHBIE 3a/1a4yd HA MPOIICHTHI, PEIICHUE 3a/lay U3 pPeaIbHOU

IIPaKTHKH.
IIpuMeHeHne IPU3HAKOB JACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATypaJIbHbBIX YUCEI.
PeanbHbIe 3aBUCUMOCTH, B TOM  YHUCJE MpsAMas u obpaTHast

IIPONOPLUOHAIBHOCTH.

AuiredpanyecKkue BbIpasKeHUs

IlepeMeHHbIE, YMCIOBOE 3HAUYEHHUE BBIPAXKEHMS C NEPEMEHHOW. [[omycTuMble 3HAYEHMSI
nepeMeHHbIX. [IpeacTaBieHue 3aBUCUMOCTHM MEXKIYy BeIMYMHAMU B BuAe (HOPMYIIHI.
Boruucnenus no ¢popmynam. [IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUN, TOXKIECTBEHHO PAaBHbIE
BBIp@XXEHUs, TIpaBUia MpeoOpa3oBaHusl CYMM U MPOU3BEICHUM, MpaBUia PACKPHITHS CKOOOK U
MIPUBE/ICHUS TOIOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHowieHbl U MHOroujeHsl. CreneHb MHOrowieHa. Clio)keHue, BBIUUTAHUE, YMHOXKECHHE
MHOro4I€HOB. DOpMysbl COKPAaUIEHHOIO YMHOXKEHHMsI: KBaJpaT CyMMBbl M KBaJpaT pPa3HOCTH.
®opmyna pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTOWIEHOB HA MHOKUTEIIH.



YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb ypaBHEHUS, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS, PAaBHOCHILHOCTD
YpaBHEHUH.

JluHeitHoe ypaBHEHHE C OJHOM IEPEeMEHHOM, YHUCIO KOpPHEW JIMHEWHOrO0 ypaBHEHUS,
peuieHue JIMHEHHbIX ypaBHeHMU. CocTaBieHHWE YpaBHEHUM IO YCIOBUIO 3ajauyu. Pemienue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPAaBHEHU.

JluneliHOe ypaBHEHHE C JBYMs MEpPEeMEHHBIMU M ero rpaduk. Cucrema ABYyX JIMHEHHBIX
YpaBHEHUU C JBYMsl MEpEMEHHBIMU. PelieHue CUCTeM ypaBHEHUH CIOCOOOM IOJCTaHOBKH.
[TpumMepsl pelieHus: TEKCTOBBIX 3a7au C IIOMOILBIO CUCTEM YpaBHEHUI.

DOyHKIUHA

Koopaunara toukm Ha npsmoil. YwuciioBble NpOMEXyTKU. PaccTrositHue mexay AByms
TOYKaMHU KOOPJAMHATHOW MPSAMOIA.

[IpsmoyromnbHas cuctema koopauHar, ocu Ox m Oy. AOcmuicca W OpauHaTa TOYKHA Ha
KOOpAWHATHON TutockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmyinamu. YreHue rpaduxos
peanmpHbIX 3aBucuMocTei. llonsitme ¢ynkuuu. [padux  dyaxmum. CpoiictBa  (QyHKIHIA.
Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk dynkuun y = [X|. I'paduueckoe perieHne JTHHEHHBIX
YpPaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHIA.

8 KUIACC

Yucsia ¥ BbIYUCICHUSA

KBanparubeiii kopenb u3 uucna. [lonstue o0 wuppanvoHanbHoOM uyucie. JlecsaTuuHble
npuOIKEHUs UppalMOHAIbHBIX unced. CBoicTBa apudMETHUECKUX KBaJIPaTHBIX KOPHEH U UX
NPUMEHEHHE K MPeoOpa3OBaHUIO YHUCIOBBIX BBIPAKEHUN W BBIYHUCICHUSAM. J|eHCTBUTENbHbBIE
qHCIa.

Crenens ¢ 1esbIM TTOKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

Auaredpanyeckune BbIPaKeHHUs

KBanpatHblii TpEXuieH, pa3inoxkeHne KBaApaTHOro TpEXWIeHa HA MHOXKHUTEIH.

Anrebpanueckass J1podb. OcHOBHOE CcBOWCTBO anredOpanyeckoil apoOu. CroxeHue,
BBIYUTaHUE, YMHOXKEHUE, IeTIEHNE alre0pandecKux apooei.

ParnmonansHbie BEIpaKEHUS U UX MpeoOpa3oBaHUE.

YpaBHeHHUs! M HEPABEHCTBA

KBanmpatHoe ypaBHeHue, popmyrna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHUH, CBOAAIIMXCS K IJIMHEHHBIM H KBaJpaTHbIM. [Ipocreiimme apoOHO-
paloHalIbHbIE YPABHEHUSI.

I'padpuaeckass uHTEpIIpETAIlUST YpaBHEHUN C JBYMS MEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YpaBHEHUN C JABYMs NEpEMEHHBIMU. [IpuMepsl pelIeHHs] CHUCTEM HEJIMHEWHBIX YPaBHEHHUU C
JIBYMsI [IEPEMEHHBIMU.

Penrenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CocoooM.

UucnoBble HepaBeHCTBA W MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW TIEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBEeHCTBA C OJHOM IepeMeHHOH. CucreMsl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA

[Tonsitue ¢ynkiuu. OOIACTh ONMpEACICHUs] U MHOXECTBO 3HaueHU (QyHKIuu. CriocoOb
3ananus QyHKIUH.



I'padux Pynkmuu. Yrenue cBoiictB GyHkiuu mo e rpaduxy. [Ipumeps rpaduxon
GbyHKIMI, OTpa)karoluX peaabHble MPOLECCHI.

OyHKIUY, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIUOHAIBHBIE 3aBUCHMOCTH, HX
rpadukn. yukipn y = X2, y = X3, y = VX, y=|x|. [padudeckoe perieHne ypaBHeHHit # CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BBIYUCJICHUSA

PanyoHasibHble yuciia, UPpALMOHATIBHBIE YHMCIIA, KOHEYHbIE U OECKOHEUHBIE JIECITUYHbIE
npodu. MHOXKECTBO JeHCTBUTENbHBIX YHCEIN, JEHCTBUTENbHbIE 4YHMCIa KaK OECKOHEYHbIe
JecaTuyHble  ApoOu.  B3auMHO  OJHO3HaYyHOE  COOTBETCTBHE  MEXAY  MHOXXECTBOM
JEHCTBUTENIBHBIX YUCETI U KOOPAUHATHON IPSIMOM.

CpaBHEHHE NEHCTBUTEIBHBIX YHCEN, apU(PMETHYECKHE IEHCTBHS C JCHCTBUTEIHLHBIMU
YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOLIETO MUPA, JITUTEIBHOCTD [IPOLIECCOB B OKPYIKAIOILIEM MUPE.

[TpubnnxEHHOE 3HAYEHUE BEJIUYMHBL, TOYHOCTb MNpuOMMKeHus. OKpyrieHue Yucell.
[Tpukuaka v OLE€HKa pe3yIbTaTOB BEIYUCICHUM.

YpaBHeHUs] M HEPABEHCTBA

JIuneiinoe ypaBHeHMe. PemieHne ypaBHEHUH, CBOASIINXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemeHne ypaBHEHMH, CBOAAIIMXCA K  KBaJIpaTHBIM.
buxBanpatHoe ypaBHeHMe. I[Ipumepsl pemieHuss ypaBHEHHM TPETbeW M YETBEPTOU CTENEHEH
Pa3JIoKEHUEM HA MHOKHTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHMH.  PemieHume — TekcToBBIX — 3ajad
areOpanyeckuM METOOM.

VYpaBHeHUe ¢ OBYMs MEpPEeMEHHBIMH M ero rpa¢uk. PemieHue cucteMm ABYX JIMHEHHBIX
YPaBHEHHH ¢ IByMs IepeMEHHBbIMU. PelnieHue cucrteM ABYX ypaBHEHUH, OJHO M3 KOTOPBIX
JUHENHoe, a Ipyroe — BTOpoil creneHu. I'paduyeckas HHTEpHIpeTalysl CUCTEMbl YpaBHEHUH ¢
JBYMsI IEpEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 AIreOpandecKuM CIIoCOOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne NHMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHue cucrteM JIMHEWHBIX
HEpaBeHCTB C O/AHOM mnepeMeHHON. KBagpaTHble HepaBeHcTBa. I'paduueckass MHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEpEMEHHBIMH.

DOyHKIUHA

KBagpatnunas ¢ynkmus, e€ rpadux u cBoiictBa. Ilapabona, KOOpAWHATHI BEPIIMHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

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

YucinoBble MOCAEI0BATEIBLHOCTH U NPOrPecCHu

[ToHsiTHE YMCIIOBOM IMOCIEAOBATEIBHOCTH. 3aJaHHUE IOCIEN0BATEILHOCTH PEKYPPEHTHOU
dbopmynoit u popmysoit N-ro uieHa.

Apudmernueckass M reomerpuueckas —nporpeccud.  PopMynbl  N-r0 4ieHa
apu(QMeTUYECKOl U TeOMETPUUECKOHN MPOTrPECCHii, CyMMBbI IEPBBIX N YJICHOB.

N3o0pakeHne 4iaeHOB apu(PMETHYECKONM W T€OMETPUYECKOW MPOTPEecCHUil TOYKaMH Ha
KOOPAWHATHOM IUIOCKOCTH. JIMHEHHBIH M HKCMOHEHIUAIbHbIA POCT. CIIOXKHBIE MTPOIECHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTAThl OCBOEHHUS MPOrpaMMbl yuyeOHOro Kypca «Anredpar»
XapakTepu3yrorcs: 1) naTpuoTH4YecKoe BOCIIUTAHUE:

IPOSIBJIEHUEM HMHTEpeca K IMPOLUIOMY W HACTOSILEMY pPOCCHUICKON MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHHEM K JOCTH)KEHUSAM POCCUHWCKHX MATEMATUKOB W POCCUHCKOMN
MaTEMaTUYECKOM IIKOJIbl, K UCIIOIb30BAaHUIO ATUX JOCTH)KEHUM B APYTrUX HAyKax U MPUKIIATHBIX
cdepax; 2) rpaxIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OO0S3aHHOCTEW TpakIaHWHA M pealM3allud ero IMpas,
MPEJCTAaBJICHUEM O MAaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYP,
SBIIEHUH, MPOIEyp T'Pa)xJAaHCKOro oOIiecTBa (HarpuUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITHUECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKEHUN
HAYKH, OCO3HAHHEM Ba)KHOCTH MOPaIbHO-3THUYCCKHUX MPUHIIUIIOB B JCATEIBHOCTH Y4EHOTO; 3)
TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE B PEIICHUM IPAKTUYECKUX 3a/ad MaTeMaTU4ecKOu
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHUECKOro 00pa30BaHUs Ha MPOTSIKEHUU BCE
KHU3HH JUIA yCHEITHOW MPO(ECCHOHATBLHON IEATEIIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TIOCTPOEGHHUEM WHAMBHIYAJbHOM TpaeKkTOpuu 0Opa3oBaHUS U
KU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOLICCTBEHHBIX MOTpeOHOCTEH; 4)
ICTETHYECKOE BOCIINTAHHE:

CHOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETHYECKOMY BOCHPUATHIO MaTeMaTHUECKUX
00BEKTOB, 3aja4, pELUICHUH, pacCy 1€HUH, YMEHHIO BUIETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE; 5) HeHHOCTH HAYYHOI'0 IO3HAHUS:

OpUEHTaIlel B JEeSATeIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAaYYHBIX MpPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS UEJIOBEKa, NPUPOJAbl M OOIIeCTBa, MOHUMAaHUEM
MaTeMaTUYeCKONM HayKH KakK c@epbl 4YeIOBEUECKOW JesTeNIbHOCTH, 3TamoB €€ pa3BUTHS U
3HAUMMOCTHU JJI1 Pa3BUTUS LUBUIIN3AIMH, OBJIaJCHUEM S3BIKOM MAaT€MATHUKUA U MAaTEMaTHYECKOM
KyJIbTYpOH KakK CpEeICTBOM IIO3HaHMS MHpa, OBJAJECHUEM NPOCTEHIIMMU HaBbIKAMU
HCCIIEIOBATENIBCKOM 1E€ATEIBHOCTH;

6) puznueckoe Bocnntanue, GopMHUPOBaAHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBLHOIO 0JIAaronoJay4us:

TOTOBHOCTBIO MPHUMEHSTh MaTeMaTUYeCKHWE 3HaHHS B MHTEpEcax CBOEro 3/I0POBbS,
BEJICHUS 3/I0POBOr0 00pa3a >KU3HM (370pOBOE MHUTAHME, COATIAHCUPOBAHHBIM PEXUM 3aHATUN U
OTIIbIXa, peryisipHas ¢u3nyeckas AakTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
NpU3HAHUEM CBOErO IMpaBa Ha OMMOKY M TaKOro K€ IpaBa JpPyroro 4YenoBeka; /)
IKOJIOTHYECKOe BOCIINTAHHE:

OpHEHTalMe Ha NMPUMEHEHHEe MaTeMaTH4YeCKUX 3HAHUN JUIs pelieHHs 3ajad B 00JIaCTH
COXPAaHHOCTH OKpYXKarolleW Cpeapl, IUIAHUPOBAaHUS IOCTYNIKOB M OLEHKM MX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>Kalollel Cpelbl, OCOZHAHUEM IJI00AbHOTO XapakTepa AKOJIOTMYECKUX
npo0JIeM U yTeH UX PEIICHHS;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM COIUAJIBbHON U IPUPOIHOM Cpeabl:

FOTOBHOCTBIO K JICWCTBUSAM B YCIIOBHUSX HEOMNPEENEHHOCTHU, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTHUECKYIO JEeSTeNIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCA Y APYTUX
Jrofiel, mpuoOpeTaTh B COBMECTHOM AEATEeIbHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIIETEHIIUU U3
OMbITa JPYruX; HEOOXOAUMOCTbIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynupoBaTh MU, MOHATHUS, TUIOTE3bl 00 OOBEKTaX M SBJICHHSIX, B TOM 4YHCIE paHee
HEU3BECTHBIX, 0CO3HABATh NE(UIUTHI COOCTBEHHBIX 3HAHUNM U KOMIIETEHTHOCTEH, MIIaHUPOBAThH
CBOE pa3BUTHUE; CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYallUI0 KakK BBI3OB, TPEOYIOMIMH KOHTPMEpP, KOPPEKTUPOBATh NPUHHMAEMBbIe PEIICHUS U
neicTBus, OpPMyYJIMPOBATh M OLIEHUBATh PUCKHU U TIOCIEACTBHS, (POPMUPOBATH OTIBIT.

METANPEAMETHBLIE PE3YJIbTATbBI

Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1ornyeckue AeiicTBus:

* BBISIBIISITH M XapaKTEPH30BATh CYIIECTBEHHBIC IMPH3HAKH MAaTEMaTHYECKHMX OOBEKTOB,
NOHATHH, OTHOIICHUHA MEXAY MOHATHIMH, (OPMYIUPOBATH ONPEACICHHS MOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JJIsi 0000IIeHUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

* BOCIIPUHUMAaTh, (OPMYJIUPOBaTh M MPeoOpa3oBbIBATh CYXKICHHs: YTBEpIUTENbHbIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00ILKE, YCIOBHBIE,

* BBIABJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpeuns B (akrax,
JTAHHBIX, HAONIONEHWSIX W YTBEPXKACHUSAX, Ipeiararb KPUTCPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

* IeNaTh BBIBOJBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTWKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKII0YeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

* pa30upaTh J10Ka3aTeIbCTBA MATEMaTHYECKUX YTBEPXkKAECHUHN (IpSAMbIe U OT IPOTUBHOTO),
IPOBOJUTH CAMOCTOSATENBHO HECJIOXKHBIE JO0Ka3aTelbCTBA MaTeMaTHYecKUX (DaKTOB,
BBICTPAaNBaTh apryMEHTAIUIO, IPUBOJUTH NMPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

* BbIOMpaTh CcHocod pemieHus ydyeOHOW 3ahauu (CpaBHMBAaTh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOAAIMNNA ¢ YUETOM CaMOCTOSITENbHO BbIIETICHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBareibckme 1eiCTBUSA:

* UCTHIOJIb30BaTh  BOMPOCHI KAk  HUCCIEJOBATENbCKUA  HHCTPYMEHT  IO3HaHUS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupymomue MIPOTUBOpEYHE, npobiieMy,
CaMOCTOSITENIbHO ~yCTaHABIMBaTh KMCKOMOE U JaHHOE, (OpMHpPOBaTH THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

* IPOBOJUTH 110 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIM 3KCIEPHUMEHT,
HEOOJIbIIIOE MCCIIEJOBAHUE 110 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

* CAMOCTOSITENILHO (POPMYITUPOBATh 0OOOIIECHHS U BBIBOJIBI IO PE3YIbTaTaM MPOBEAEHHOTO
HaOJIOICHNUs, UCCIICOBAHUs, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTAaTOB,
BBIBOJIOB M 000OIIEHNI;



* IPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE NPOLIECCA, @ TAKXKE BBIIBUTaTh IPEAIIOI0KEHUS O
€ro pPa3BUTHH B HOBBIX yCIIOBHSX.
Pabora ¢ unopmanmeii:

* BBIABJISATH HEIOCTATOYHOCTh M U30BITOYHOCTh MH(OPMALIMK, JaHHBIX, HEOOXOIUMBIX JUIS
pEILIeHNUs 3a1a4H;

* BBIOMpaTh, AHAJIM3UPOBATH, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HH(POPMALIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

* BBIOMpaTh (hopMy NpeacTaBieHUus WH(GOPMALMU U WUIIOCTPUPOBATH peIllaeMble 3aJauu
cXeMaMH, AuarpaMMamMu, HHOU rpaguKoi 1 UX KOMOMHAIUSAMY;

* OLIEHMBATh HAJEKHOCTh MH(GOPMAIMU 10 KPUTEPUSIM, MPEUIOKEHHBIM YUYHUTEIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

* BOCIIPUHUMATh U (OPMYIIHPOBATH CY)KICHHS B COOTBETCTBUHU C YCJOBUSMHU H LEISIMH
oOlIeHMs], SICHO, TOYHO, I'PaMOTHO BBbIpaKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX HU
IMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 X0y PELICHHs 3a/1aul, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

* B X0JIe 00CYXJIE€HHsI 331aBaTh BOIPOCHI IO CYILECTBY 0OCYKIaeMOi TeMbl, MPOOIEMBI,
pelmaeMoi  3a7add, BBICKA3blBaTh WM, HALIEJEHHbIE Ha IIOMCK pEILIEHUS,
CONOCTABJIATh CBOU CYKIEHUS C CYXACHMSIMM JPYrMX YYacTHUKOB JUajora,
oOHapyKUBaTh pa3INyue U CXOJACTBO MO3ULUH, B KOPPEKTHOH opme (GOopMynUpoBaTh
pa3HOIIacHsi, CBOM BO3PAKEHUS;

* IPEJCTAaBIISATh PE3YJbTaThl PELICHUS 3a/JayH, SKCIIEPUMEHTA, UCCIIEJOBAHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIJIEHUS C Y4ETOM 3aJad Ipe3eHTaluu U
0COOEHHOCTEHN ayAuTOpUH;

* IOHMMATh M HUCIIOJIb30BATh PEUMYILECTBA KOMaHAHON U MHAMBHUAYaJIbHON pabOThl IpH
peleHnH y4yeOHBIX MaTeMaTHYeCKHUX 3a/1ay;

* IPUHUMATh LI€]b COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOMN
paloThl, pacnpeAensTb BUABl pabOT, AOroBapuBaThCsS, OOCYXKIaThb Mpolecc MU
pe3yiabTatr paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;

* y4acTBOBaTh B IPYNIOBLIX (popMax padboThl (00CYkAeHUS, OOMEH MHEHHSIMH, MO3TOBbIE
HITYpMbl U JPYTHE), BBIIOJHATH CBOI YacThb pabOThl M KOOPAWHUPOBATH CBOU
JEHCTBUS C IPYTrUMH YiIeHAMH KOMaH/Ibl, OLIECHUBATh Kaue€CTBO CBOETr0 BKJIaJa B OOIIMIA
OPOAYKT MO KpPUTEpUSM, CQHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJCHUCTBHUS.
PeryasiTuBHbIe yHHBepcaJbHbIe ydeOHble AeiicTBus CaMmoopranu3anus:

* CAMOCTOSITETILHO COCTAaBJIATh IUIaH, AJTOPUTM pELIeHUs 3aJaud (MM €ro 4YacTh),
BBIOMpPATh CMOCOO pemIeHus] ¢ Y4ETOM MMEIOUIUXCS PEecypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BapUAHThl PEIICHUN C Y4ETOM
HOBOM MH(OpMaIUu.

CaMOKOHTPOJIb, SMOLUOHAIbHBIH MHTEJJIEKT:

* BJaJIeTh CIOcO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbTaTra perieHUs
MaTeMaTHYeCKOM 3a1auM;

* IPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTH NpPHU PEIICHUU 33/1a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAHJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;



* OLICHUBATh COOTBETCTBUE pPe3yjbTaTa NEATEIbHOCTH MOCTaBICHHON IEJNU U YCIOBHSIM,
OOBSCHATh MPHUYMHBI JOCTHDKCHUS WM HEJOCTHKEHMsS IIeJId, HaXOIUTh OILIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koHmy oOyueHus B 7 KJjacce OOyYalOMMICS TOJYYUT CICAYIOIMHE IPEIMETHBIC
PE3yIIbTaTHI:

Ynciia ¥ BLIYHCICHUS

BrImonHsATh, coderass yCTHbIE M MHUCHMEHHBIC TPHEMBI, apuQMEeTHUECKHUe NEUCTBUS C
parroHaTbHBIMU YHCIIAMHU.

HaxomuTe 3Ha4YCHHsI YMCIIOBBIX BBIPOKECHUW, NMPHUMEHSATH Pa3HOOOpa3HbIC CIOCOOBI U
NpUEMBI  BBIYMCICHUSI 3HAUYCHWH JPOOHBIX BBIPAKCHHH, COJEp)KAIMMX OOBIKHOBEHHBIE U
JIECATUYHBIC IPOOH.

[TepexonuTh OT OAHON (QOPMBI 3aNIUCH YHUCEN K ApYyroi (peoOpa3oBbIBATH NECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATHYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOYUBATH PAIIIOHATBHBIC YHCA.

OkpyrisTh yucna.

BBINOTHATE NPUKUIKY U OLEHKY pe3yibTaTa BBHIYMCICHUH, OLICHKY 3HAUEHUN YHCIOBBIX
BbIpaXeHHUH. BBIOMHATE AEHCTBUS CO CTENIEHSMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[TpuMeHSITh IPU3HAKH JEIIMMOCTH, PA3JI0KEHIE Ha MHOKUTEITH HATYPAIbHBIX YUCEIL.

Pemath mnpakTUKO-OPHEHTUPOBAHHbBIE 3a/1ay, CBA3aHHBIE C OTHOIICHHWEM BEJIHMYUH,
IPONOPLUOHAIEHOCTBIO BEIMUNH, TPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YyJIbTaThl PEIICHUs 3a/1a4
C y4€TOM OTpaHUYEHUH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUS

Hcnonb30BaTh anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTh €€ B Ipoliecce
OCBOCHHMS yueOHOT0 MaTepuana.

HaxonuTh 3HaueHHst OYKBEHHBIX BBIPaKEHHH MPU 3aJJaHHBIX 3HAUEHUSX EPEMEHHbIX.

BoinonHsATe npeoOpa3oBaHus LIEJI0T0 BBIPAXKEHHS B MHOTOWIEH NMPUBEACHUEM MOJOOHBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOIOWIEHa Ha MHOTOYJIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcylecTBIATh pa3loKEHUE MHOTOYICHOB HAa MHOXKHUTEIM C IIOMOILIBIO BBIHECEHMS 3a
CKOOKM OOIIEer0o MHOXXUTEIS, TPYINIUPOBKU CllaraeéMblX, MPUMEHEHUs: (HOpMyYJ COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensTh mnpeoOpa3oBaHUsT MHOTOWIEHOB JJIsl pEIICHUS pa3IMyHBbIX 3a7ad U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHOM MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW ¢ HATYypalbHBIMU MTOKA3aTENsIMHU JIJIsl IPEoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

PemaTes nuHelHbIE ypaBHEHMS C OJHOW NEPEMEHHOW, MPUMEHsSSI MpaBUia IEpexoja OT
UCXOJHOIO YpaBHEHHUs K paBHOCUIBHOMY eMy. lIpoBepsTh, sBIsS€TCA 1M YUCIO KOPHEM
YPaBHEHHS.



[TpumensTh rpaduueckre METObI IPH PEIICHUH TUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath npuMepsl map YUCe, SIBISIOMIMXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS C ABYMS
MIEPEMEHHBIMH.

Ctpouth B KOOPAWHATHOW IUIOCKOCTH TpadUK JIMHEHHOTO YpaBHCHHS C JIBYMS
MIEPEMEHHBIMH, MOJIb3YSCh IPpaUKOM, TPUBOIUTH IPUMEPHI PEIICHHS YPABHCHHUS.

Pemarb cucteMbl ABYX JHMHEWHBIX YpPaBHEHHUH C JIByMSI NMEPEMEHHBIMH, B TOM YHUCIIE
rpagu4ecKy.

CocTaBnaTh M peuiath JIMHEHHOE YpaBHEHHE WM CHUCTEMY JMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layl, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadd MOJy4EHHBIH
pe3ynbTar.

DOyHKUUHA

N300pakath Ha KOOPAMHATHOM MPSAMON TOUKH, COOTBETCTBYIOIINE 33/ IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3aMCHIBATh YUCIOBBIC IPOMEKYTKHU Ha
anreOpanvdecKoM s3bIKE.

OtmedaTh B KOOPAWHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPAHHATAaM, CTPOUTH
rpaduxu nuHenRHbIX QyHkuid. Ctpouts rpaduk QyHkuuu y = [X|.

OnuceiBaTh ¢ MOMOLIbIO (YHKIUN HM3BECTHBIE 3aBHUCHUMOCTH MEXIY BEIUYHMHAMHU:
CKOPOCTb, BpEMs, PACCTOSHUE, 1I€HA, KOJIWYECTBO, CTOMMOCTb, MPOU3BOIUTEIHHOCTH, BPEMS,
00BbEM paboTHI.

Haxoaute 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tormmate rpaduueckuil criocod MpeACTaBICHUS W aHaau3a MHPOPMAIUU, U3BJICKATh H
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PEaTHHBIX MPOIIECCOB U 3aBUCHMOCTEH.

K konny oOyuenuss B 8 kiacce oOyuarommiics MOMYYUT CIEAYIOIIHME MpPEIMETHBIE
pE3yJIBTaTHI:

Yuciia ¥ BbIYHMCIEHUSA

Hcnonp30BaTh HayalbHBIE MPEICTABICHUS O MHOMKECTBE JIEHCTBUTENIbHBIX 4YHUCEN IUIf
CPaBHEHHMsI, OKPYIJIEHUS U BBIYUCIIEHUH, H300pakaTh AEMCTBUTEIbHBIE 4YMCIAa TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[IpuMeHsATh TOHATHE apUPMETHUECKOr0 KBAaIPATHOTO KOPHS, HAXOAWUTH KBaJpaTHbIE
KOPHH, UCIIOJIB3Ysl TPH HEOOXOMMOCTH KaJbKYJSATOP, BHIIOIHATE TPeoOpa30oBaHUs BBIPAKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEH.

Hcnonp3oBare 3amMcy OOJIBIIMX M MaJbIX YHCEN C MOMOUIbIO JECATUYHBIX JpoOel u
crenenel yncina 10.

AuiredpanyecKkue BbIpasKeHUs

[IpuMeHsTh TOHSATHE CTENEHU C IeJIbIM I0Ka3aTejeM, BBINOJIHATh MPeoOpa3oBaHUs
BBIPAXEHHI, COIEPIKALUX CTENIEHH C LIE€JIbIM MTOKa3aTeIeM.

BbINOMHATE TOXAECTBEHHbIE NMPEoOpa3oBaHMs pallMOHAIbHBIX BBIPRKEHUH Ha OCHOBE
MpaBWJI AEMCTBUI HaJl MHOTOWIEHAMHU U alireOpandeckKuMH IpOoOsiMU.

PackiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[TpuMeHsTH TpeoOpa3zoBaHus BEIPAXKEHUH I pelIeHUs Pa3InYHbIX 337a4 U3 MaTeMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHus1 M HEpaBEHCTBA

Pemare nuHenHbIe, KBaJpaTHBIE YPaBHEHUS U PALMOHAJIBHBIC YPABHEHMS, CBOIAIIMAECA K
HUM, CHCTEMBI IBYX YPAaBHEHHUH C IBYMS [ICPEMEHHBIMH.



[IpoBOaUTH MpoCTEIEe UCCIEA0OBAaHUSI YPABHEHUM U CUCTEM YpaBHEHHUH, B TOM YHUCIE C
IpPUMEHEHHEM TrpauyecKuX NpeACTaBlIeHUNH (yCTaHABIMBaTh, MMEET JM YpPAaBHEHUE WIH
cucTeMa YpaBHEHUH pelleHus, €Clii UMEET, TO CKOJIbKO, U IIpoYee).

[lepexoauth OT cioBecHOW (OPMYIHUPOBKH 3aqaud K €€ anreOpanveckoil Mojaenu ¢
IIOMOUIbIO COCTABJICHUS YpPaBHEHWS WJIM CUCTEMBl YPAaBHEHMH, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1auyl MIOJyYEHHBIN PE3ysIbTarT.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPABHEHMS, OLICHKH, PEIIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM MEPEeMEHHOH W HUX CHUCTEMbl, JAaBaTh IpaUUeCKyr0 WILTIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[loHumath ¥  HCNONB30BaThb  (YHKLUMOHAJbHbIE TOHATHS M S3bIK  (TEPMHUHBI,
CHUMBOJIMUYECKHE O003HAYEHUs), ONpeAessATh 3HaueHHe (YHKIMM 110 3HAUYEHHUIO apryMeHTa,
OIpesieNATh CBOWCTBA (PYHKLUU 110 €€ TrpaduKy.

CrpouTs rpaduku dJIeMEHTApHBIX (YHKINN BUIA:

y =k/x,y=x2,y=x3,y = |X|, y = VX, OIHCHIBATH CBOJCTBA YHCIOBON
byHk1MY 10 e€ rpaduky.

K konny oOyueHuss B 9 kjacce oOyyaromuiics NOJYYHMT CJENyIOIUE IpeAMETHbIE
pE3yJIbTaThI:

Yucia ¥ BbIYMCICHUSA

CpaBHUBATh U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

BremonsaTe apudmerndeckue AeHCTBUS ¢ PalMOHAIBLHBIMU YHCIAMHU, COYETas YCTHBIC U
MUCbMEHHBIE TPUEMBI, BHITIOJHATH BBIUMCIICHUS C UPPALIMOHAIBHBIMU YUCIIaMHU.

HaxoauTs 3HaueHUs CTENEHEN C LEIbIMU MOKA3aTENsIMU U KOPHEH, BBIYMCIIATh 3HAYCHMUS
YHCIJIOBBIX BBIPAKEHUH.

OKpyrisiTh AEUCTBUTENBHBIE YHKCIA, BBIIONHATH NPUKUAKY pE3ylbTaTa BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHusI U HepaBeHCTBA

Pemate nuHeliHBIE W KBaJpaTHbIE YypaBHEHUS, YpaBHEHHS, CBOJSIIMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

Pemats cucrembl ABYX JMHEHHBIX YpaBHEHUW C JIByMS NMEPEMEHHBIMU M CHUCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SBJIACTCS JTMHEUHBIM.

Pemate TekcTOBbIE 3a37auM  ajdreOpalyecKuM CIOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UJIM CUCTEMBI IBYX YPABHEHUH C IByMS IIEPEMEHHBIMHU.

[IpoBOINTH MpOCTENIINE UCCAEAOBAHUS YPAaBHEHUN U CUCTEM YPaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEM TrpapuUecKuX TMpeAcTaBieHu (ycTaHaBIMBaTb, HUMEET JHM ypaBHEHUE WU
CHUCTEMa YpaBHEHMH pellIeHusl, €ClI UMEET, TO CKOJIbKO, U IIpoYee).

Pemarps nuHeliHble HepaBEHCTBa, KBaJpaTHble HEPABEHCTBA, H300pa)xaTh pelIeHHE
HEPABEHCTB HA YMCJIOBOW MTPSIMOM, 3allUChIBATh PEIIEHNE C IIOMOILBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIICHUE CHUCTEMbl HEPABEHCTB Ha YHMCIOBOM MPSMOH,
3alMChIBAaTh PEIICHHUE C IMOMOINBIO CHUMBOJIOB. lIcronb30BaThb HEPABEHCTBA INPU PELICHUH
pa3IMYHBIX 33]a4.



DOyHKIUHA
Pacno3naBath (yHKIIMM H3y4yeHHBIX BUIOB. [I0Ka3bIBaTh CXeMAaTUYECKU PACTIONOKEHHE Ha

KOOPJMHATHOM IUIOCKOCTH rpadukoB QyHKImiA Buna: Y = kX, y = kx + b,y = k/x, y = ax2 + bx +

C, Yy =x3,y=1X Y = [X|, B 3aBHCHMOCTH OT 3HaueHHH KODPHUIMEHTOB, OMICHIBATE CBOACTBA

byHKINH.

Crpouth W H300paxaTb CXEMaTH4YeCKH TIpaduKd KBAApAaTHUHBIX (DYHKIMH, ONMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA 1O UX TpaduKam.

PacriosHaBath  KBajparnuHylo QYHKOHIO 1O  Qopmyrne, NPUBOAUTH HPUMEPHI
KBaJIpaTUYHBIX (QYHKIMH U3 peaTbHON )KU3HU, QUIUKH, TEOMETPHUH.

YuciioBble MOCI€10BATETLHOCTH U POTPECCHH

PacriosHaBaTh apu)METHUECKYI0 U TE€OMETPUYECKYIO MPOTPECCHH MPH PasHBIX crocobax
3a1aHusl.

BBIMONHATE BBIYMCIIEHHS C HMCHOJBb30BaHHEM (opMynn N-ro 4YjieHa apuMeTHYecKoil u
reOMETPUYECKON IPOrPECcCuii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ICHBI TOCIE0BATEIbHOCTH TOYKaMH Ha KOOPIUHATHOH IJIOCKOCTH.

Pemate 3aga4m, CBsI3aHHBIE C YHCIOBBIMH MTOCIIEAOBATEIBHOCTSIMH, B TOM YHCIIE 33/1a41 U3
peanbHO )KU3HU (C UCTIOJIB30BaHUEM KaJIbKYIIATOPA, ITU(PPOBBIX TEXHOIOTUH).






TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

KoanyecTBo 4acos

HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Bcero | Konrpoabubie | IlpakTuueck JuekTpoHHbIe (HU(POBHIE)
padoThI ue padboThbl o0pa3oBaTe/ibHbIE PeCypchbl

1 25 1 bubmuoreka [JOK
Yucia 1 BIYMCIACHHS. PaliioHaIbHBIC YHCITA. https://m.edsoo.ru/7f415b90

2 27 1 bu6mmoreka [IOK
AureOpanuecKkue BhIpaKeHUSI. https://m.edsoo.ru/7f415b90

3 20 1 bubmmoreka [JOK
VYpaBHEHUS 1 HEPABECHCTBA. https://m.edsoo.ru/7f415b90

4 24 1 bubmuorexa [JOK
Koopaunats! u rpaduku. OyHKIIHH. https://m.edsoo.ru/7f415b90

5 6 1 bubmuorexa [JOK
[ToBTOpenue u 00oOIICHHUE. https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KoauuecTBO 4acoB

Ne KonTpoabsn | IIpakTuueck JaekTpoHHbIe (HU(pPOBbHIE)
HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Bcero | bie padoTbl ue padoThbl o0pa3oBaTe/ibHbIE PeCypchbl
1 15 bu6mmoreka [IOK
Yucna u BerurciacHus. KBajapaTHbie KOPHU. https://m.edsoo.ru/7f417af8
2 Yucna v BerunciieHus1. CTeneHb ¢ [eIbIM 7 bu6mmoreka [IOK
MOKa3aTeJIeM. https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BolpakeHus. KBaapaTHbIit 5 1 bubnuotexa [JOK
TPEXUJICH. https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BelpakeHUsl. Anredpandeckas 15 1 bubnnorexa [HOK
JpOOB. https://m.edsoo.ru/7f417af8
5 15 1 bubmuorexa [JOK
VYpaBHeHUS 1 HepaBeHCTBA. KBajipaTHBIC ypaBHEHHUS. https://m.edsoo.ru/7f417af8
6 13 bubmuorexa [JOK
VYpaBHeHUs 1 HepaBeHCTBAa. CUCTEMBI YPaBHEHHI. https://m.edsoo.ru/7f417af8
7 12 1 bubmuorexa [JOK
VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa. https://m.edsoo.ru/7f417af8
8 5 bubmuoreka [JOK
®Oynkuuu. OCHOBHBIC TOHSATHS https://m.edsoo.ru/7f417af8
9 9 bubmuoreka [JOK
®Oyuknuu. Yucnosbie GyHKIUH https://m.edsoo.ru/7f417af8
10 6 1 bubmuorexa [JOK
[ToBTOpeHmMe u 060061IeHNE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB IT10 ITTPOTPAMME 102 5 0
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC

KoaudecTBO 9acoB

KonTpoibH IMpakTuyeck JyiekTpoHHbBbIE (U (PPOBLIE)

HaunMeHoBaHue pa3/ieJioB U TeM MPOrpamMMbl Bcero ble padoThl He padoThl oOpa3oBaTe/IbHbIE PeCcypChl
1 9 bubnuorexa [JOK
Yucna u BerYMcacHUS. J[eHCTBUTEIBHBIC YHCTIA. https://m.edsoo.ru/7f419d08
5 VYpaBHEHHUs 1 HEpABEHCTBA. Y paBHEHUS C OJJHOI 14 1 bubnuorexa [JOK
[IEPEMECHHOIA. https://m.edsoo.ru/7f419d08
3 14 1 bubmuorexa [JOK
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI YPaBHCHHI. https://m.edsoo.ru/7f419d08
4 16 1 bubmuorexa [JOK
VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa. https://m.edsoo.ru/7f419d08
5 OyHKIUU. 16 1 bu6nmoreka [JOK
https://m.edsoo.ru/7f419d08
6 15 1 bu6nmoreka [JOK
YucnoBeIe MOCIEN0BATEIBHOCTH. https://m.edso0.ru/7f419d08
7 18 1 bubmuorexa [JOK
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHSI 3HAHU T https://m.edso0.ru/7f419d08

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 0
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KUIIACC
Kon
NpoBepsieMoro IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHUS] OCHOBHOI
pelyiabTaTa 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT0 00111eT0 00pa30BaHuUs
1 Yuciia 1 BBIYUCICHUS
11 BrImonHsTs, coueTass  YCTHbIE U  TMHCbMEHHBIE MPUEMBI,
apudmeTnyeckre AeUCTBUS C PallMOHAIBHBIMU YHUCIAMU
HaxomuTh  3HA4YeHWS  YHCIOBBIX  BBIPAXCHHWH,  MPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M PUEMBI BBRIYUCICHHUS 3HAYCHUN JTPOOHBIX
BBIPKEHUH, COIePKAIMUX OOBIKHOBEHHBIC U JCCSITHUHBIC POOH
Ilepexoauts oOT oAHON ((oOpMBI 3amMcH 4YUCEl K  Apyroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECSITUUHYIO IPOOB)
14 CpaBHUBATH U YIOPSAIOYNBATH PAIMOHAIBHBIE YHCIIA
15 OxpyrmsTs uncia
BbINONMHAT, MPUKHUIKY U OLIEHKY pe3ylbTaTa BBIYUCICHUN, OIEHKY
1.6 3HAYEHUU YMCIIOBBIX BBIPAXKEHUN. BBINOIHATE NEHCTBUSA CO
CTETeHSIMH C HATYpaJIbHBIMH MTOKa3aTeNsIMU
17 [TpuMeHsITh MPU3HAKK JEIUMOCTH, PA3I0KEHUE HA MHOKUTEIH
' HATypaJbHBIX YUCEI
Pemarp  mpakTHKO-OpUEHTHUPOBAHHBIC  3aJladyd, CBS3aHHBICE C
OTHOIIICHAEM BEJIMYMH, MIPOITOPIIHOHATEHOCTHIO BEJIUYHH,
1.8 MPOIIEHTAMH, WHTEPIPETUPOBATh PE3YJIBTAThl PEIICHUsS 337aq ¢
y4E€TOM OTpaHUYCHHUM, CBSI3aHHBIX CO CBOHCTBAMHU paccMaTPUBAEMBIX
00BEKTOB
2

Anrebpanueckue BbIpaXeHUs




Hcnonp3oBare  anreOpanyeckyl0 TEPMUHOJOTHIO UM  CHMBOJIHKY,

2.1 N
MPUMEHSTH €€ B MPOLIecCe OCBOSHHS YUeOHOT0 MaTepuania
29 Haxonuts 3HAYECHUS OYKBEHHBIX  BBIPQKECHUH TIpU
' 3a/IaHHBIX 3HAYEHUSAX IIEPEMEHHBIX
23 BemonHaTe npeoOpa3oBaHMs ILIEJIOTO  BBIPAKEHUS B MHOTOUJIEH
’ MIPUBEICHUEM TIOJIOOHBIX CJIAraeéMbIX, PACKPBITHEM CKOOOK
BBINONHATE YMHOKEHHE OJHOWIEHAa HA MHOTOYICH M MHOIOWIEHA Ha
2.4 MHOIOWJIEH, NPUMEHATh (OpMysbl KBagpaTa CyMMbl W KBaJpara
pa3HOCTH
Ocy1ecTBISITh pa3oKEHNE MHOTOUWJIEHOB HA MHOXKHUTEIN C TOMOIIbIO
2.5 BBIHECEHHUS 32 CKOOKHM OOILEro MHOXHTENS, TPYIIIUPOBKHU CIAraeMblX,
npuMeHeHHs GOpMYIT COKPAMIEHHOTO YMHOKECHUS
26 [TpumensaTh NpeoOpa3oBaHUsl MHOTOWICHOB JUISL PELICHUS Pa3IMYHBIX
' 3aJa4 U3 MaTeMaTUKH, CMEKHBIX [IPEIMETOB, U3 PEAIbHON IIPAKTUKHU
97 Hcrnonb30BaTh CBOKMCTBA CTENEHEN C HATYPAJIbHBIMU IT0KA3ATEIAMU IS
' npeoOpa3oBaHusl BRIPOKCHUN
3 YpaBHEHUS 1 HEPABEHCTBA
Pemate nuHEHHBIE YypaBHEHUS C OJHOW IIEPEMEHHOM, NPUMEHSIA
3.1 IIpaBUJjIa IEPEXoAa OT UCXOJHOTO YPAaBHEHMS K PAaBHOCUIIBHOMY €MY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM YpaBHEHUS
39 [TpumensTs  rpaduyeckre MeTOAbI IpU  pElICHUU
' JIMHEHHBIX YPABHEHUN U UX CUCTEM
33 [Tonbuparh mpuMepsl Hap Yucell, SBISIOMUXCS PELUICHUEM JIMHEHHOTO
' YPaBHEHHUS € ABYMs IEPEMEHHBIMU
CtpouTh B KOOPAMHATHON TIOCKOCTH IpauK JTMHEHHOTO ypaBHEHUS C
3.4 JIBYMsl TIEPEMEHHBIMU; TOJIb3YSICh TpapUKOM, NMPUBOJIUTH HPUMEPHI
pEeIIeHUs] ypaBHEHUS
35 Pemarb cuctemsl 1ByX JMHEMHBIX YpPAaBHEHUH C ABYMs NEPEMEHHBIMH,

B TOM 4HCJIe TpapUUecKu




CocTaBnsTh U peniath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX

3.6 YPaBHEHMH 110 YCIOBUIO 3a]1a4l, HHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1aui IOJy4YE€HHBIH pe3ysbTaT
4 Koopaunate! u rpadpuku. @yHKIMN
N300pakaTb Ha KOOPAMHATHOW NPSAMOM TOYKH, COOTBETCTBYIOILUE
4.1 3aJJaHHbIM KOOpJMHATaM, Jy4Hd, OTPE3KHM, HHTEpBaIbl, 3alMChIBATH
YHCIIOBbIE IPOMEKYTKH Ha alreOpandeckoM s3bIKe
49 OTmeuaTh B KOOPAMHATHOH MJIOCKOCTH TOYKH 110 3a/laHHBIM
' KOOpAMHATaM
43 Crtpourts rpaduku nuHeiHbIX QyHkuuid. CTpouts rpaduk GyHKIUU Y
= [x|
OnuceiBaTh ¢ MOMOLIBIO (PYHKIUN HM3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, pacCTOSHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsl, 00BbEM padbOThI
4.5 HaxonuTh 3HaueHne GyHKIMK IO 3HAYEHUIO €€ apryMeHTa
[Tonumarpy rpaduueckuil  crmocod MNPEACTABIEHUS W aHAINW3a
4.6 uH(poOpMalMK, U3BJIEKaTb W HUHTEPIPETUPOBATh HH(MOpPMALMIO U3
rpauKOB peaibHBIX MPOILIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
NpoBepseMoro IIposepsiembie HPenMeTnble pe3yJIbTaThl 0CBOCHHS OCHOBHOM
pesyabTaTa o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
1 Yucna 1 BBIYUCIIEHUS
Hcnonbe3oBate HaYaJIbHbIE IIPEJICTaBICHUS 0 MHO’KECTBE
1.1 JEHCTBUTENBHBIX YUCEN A CPAaBHEHUS, OKPYIVIEHHS M BBIYHUCICHHH,

n300paxkaTh 1EUCTBUTENIbHBIE YNCIIA TOUKAMH Ha KOOPAMHATHOMN MpsAMOit




1.2

[IpumensTh MoHATHE apU(PMETUYECKOTO KBAIPAaTHOTO KOPHSA, HAXOIWThH
KBaJIpaTHbIE KOPHM, HCHOJb3Yysl MpU HEOOXOJUMOCTH KaIbKYJIATOD,
BBITIOJIHATH MPEOOPa30BaHMs BBIPAXKEHHUH, COJEp)KAIMX KBaJpaTHBIC
KOpPHH, UCIIOJIb3YSl CBOMCTBA KOPHEH

1.3

Hcnons3oBath 3amucy OONBIINX U MAJIBIX YHUCEN C MOMOIILIO JECITUYHBIX
npo0Oeit u creneHel yncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEIbIM I[IOKA3aTeJIeM, BbINOJIHIThH
peoOpa3oBaHus  BBIPAKCHHM, COACPKAINIUX CTEIICHH C  IEJIBbIM
II0Ka3aTesemM

2.2

Brimoaaare TOXKJECTBECHHELIE npeoOpa3oBaHus palMOHAIBHBIX
BBIPAYKEHHI1 HA OCHOBE MPABWJI ICUCTBUM HaJ MHOTOYWIEHAMH U

anredpandeckuMu JIpoosMu

2.3

PacknanwiBaTh KBa,I[paTHHﬁ TpéX‘lJ’ICH Ha MHOXXUTCIIN

2.4

[IpumensaTh mpeoOpazoBaHUsl BBHIPAKEHUN [UISI PEHICHHS PAa3IUYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MPEAMETOB, 3 peaTbHON MPAKTHKU

ypaBHeHI/IH 1 HECPABCHCTBA

3.1

Pemrate J'IHHefIHBIe, KBaApPATHBIC YpPAaBHCHHUA U PallUOHAJIbHBIC
YpaBHCHHs, CBOAAIINUCCA K HUM, CUCTCMBI IBYX ypaBHeHI/Iﬁ C IABYMA
NEPpECMECHHBIMU

3.2

[IpoBoauTs mpocCTEWIINE WCCIECIOBAaHUS YpPAaBHEHUM U  CHUCTEM
YpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpapUUecKuX
Mpe/ICTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIM CHCTEMaA
YpaBHEHU pellleHus1, €ClIU UMEET, TO CKOJIBbKO, U ITpOYee)

3.3

[lepexomute OT cioBecHOM  (HOPMYTHUPOBKH 3amaud K e
anredpanvdeckod MOJIENH C MOMOIBIO COCTABJIEHUS YPABHEHMS WM
CHUCTEMBI ypaBHeHHﬁ, HHTCPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4M IOJYyYEHHBIN pe3ybTar

3.4

[IpumeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJISI CPABHEHUSI, OLICHKH,
pelaTh JMHEIHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CHUCTEMBI,
TaBaTh  Tpa@UYECKyr0  WUIIOCTPAIIMI0  MHOXKECTBA  PEIICHHUI
HEPABEHCTBA, CHCTEMbI HEPABEHCTB




OyHKIUU

4.1

[TonnMarh ¥ WCHONB30BaTh (HYHKIIMOHATIBHBIC TOHITHS M S3BIK
(TEepMHHBI, CHUMBOJHMYECKHE OOO3HAYCHUS), OINPENeNIIATh 3HAYCHUE
(GYHKIMU IO 3HAYCHHIO apTyMEHTa, OMpPEICIsATh CBOWCTBA (DYHKIIUU
1o e€ rpaduKy

4.2

Ctpouts rpaduku 371eMEeHTapHbIX PYHKIUNA BUIA:
k

Yy =_Y=X%Y=XY=|[X|, onuchIBaTh CBOMCTBA YNCIOBOW ()YHKIIHU MO
X

e€ rpaduxy

9 KJIACC

Kox
NpoBEePsSIEMOro
pe3yabTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330B3HI/Iﬂ

1

Yucna 1 BEIYUCIIEHUS

11

CpaBHI/IBaTI) " YIIOpAAOYMNBATh PAlMOHAJIBHBIC U UPPALIMOHAIIBHBIC
qucia

1.2

BoinonusATe apudMeTHueckue IeUCTBUS C pallMOHAIBHBIMU YHCIIAMU,
couderass yCTHbIE M NHUCBMEHHBIE ITPUEMBI, BBIIOJIHATh BBIYUCICHUS C
HAPPALMOHAIIBHBIMU YU CJIAMH

1.3

Haxonute 3HadyeHHS CTEIEHEH C LIEIBIMHM IMOKa3aTeIsIMH M KOpHCfI,
BBIYHCIIATH 3HAYCHUSA YUCIIOBBIX BLIpa)KeHPII’I

14

OprrJI}ITB JIeNiCTBUTEIIbHEIC qunciia, BBIIIOJHATH IIPUKUAKY PE3YyJIbTaTa
BBI‘-II/ICJ'IGHI/II‘/’I, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHCHI/IH 1 HCPABCHCTBA

2.1

Pemrate nuHENHBIC U KBaJpaTHbIE YPaBHEHUS, yPABHEHHUSI, CBOSIINECS
K HUM, [IPOCTENIINE APOOHO-PallMOHATbHbBIE YPaBHEHUS

2.2

Pemate cuctemel 1ByX JTMHEHHBIX YPaBHEHHUH C ABYMS IIEPEMEHHBIMU
U CUCTEMBI IBYX YPABHEHMM, B KOTOPBIX OJJHO YPABHECHHE HE SBIIACTCS
JIMHEHHBIM




2.3

Pemate TekcTOBbIE 3a7a4yM anredpanvyeckuM CrnocoOOM C MOMOLIbIO
COCTABJICHUS YpPAaBHEHMS WM CHUCTEMBI JIBYX YPaBHEHMH C JBYMs
[IEpEMEHHBIMU

2.4

[IpoBomuTh mpOCTEWIINE MCCIECIOBAHUS YPAaBHEHUHM M CUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C T[PUMEHEHHEM TIpaduuecKux
IIPEJCTAaBICHUN (HampuMep, yCTaHAaBIUBaTh, UMEET JIN ypaBHEHHUE WU
cucTeMa ypaBHEHUH peleHus, eClii UMEET, TO CKOJIBKO)

2.5

Pemarsn JIMHEHHBIE HCPaBCHCTBA, KBaApaTHBIC HCPaBCHCTBA,
M300pakaTh PEIICHHE HEPABCHCTB HA YHCIIOBOW IPSMOM, 3alUCHIBATH
peuieHue ¢ NOMOILIBI0 CUMBOJIOB

2.6

Pemate cuCTEMBI JIMHEHHBIX HCpPaBCHCTB, CHUCTEMbl HCPABCHCTB,
BKJIIOHAOIME KBAAPATHOC HEPABCHCTBO, 1/1306pa>1<aT1> pemicHuc

CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM HpHMOfI, 3aIllMCbIBATh PCIICHUC C
IIOMOIIIbXO CMMBOJIOB

2.7

Hcnons30BaTh HCPAaBCHCTBA MPHU PCIICHUHU PA3JIMIHBIX 3a/1a4

OyHKIMU

3.1

PacriosHaBath  (YHKIMM  M3YYE€HHBIX  BHIOB.  IIOKa3bIBaTh
CXEMaTHYECKH PaCIIONOKEeHHE HAa KOOPAMHATHOW TUIOCKOCTH TpaduKoB
byukmii Buaa: y=Kx, y=kx+b, y=Kk/x, y=ax’+bx+c, B 3aBucumMocTs ot
3HAYCHHUH KO3 PHUIIMEHTOB, OMTUCHIBATH CBOMCTBA (DYHKIINI

3.2

Iloka3piBaTh CXEMaTUYECKH pACIIOJIOKEHHE HAa  KOOPAMHATHOMN
TUTIOCKOCTH TpapukoB QyHKIUH Buma Y = VX, Y = [X| U omuceiBaTh
CBOICTBa PyHKIMIA

3.3

Crpoutb M wu300paXkaTb CXeMaTU4YEeCKU TpaduKU KBaJpaTUIHBIX
(GyHKUIUH, ONMUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (GYHKUUH MO HX

rpaduxkam

3.4

Pacrnio3HaBaTh KBagpaTHUHYIO (QYHKIMIO TO (opmyie, HTpUBOAUTH
OpUMeEpbl KBaJPaTUYHBIX (DYHKIMH K3 peasbHON >KU3HH, (DU3HKH,
TEOMETPUH




ApudmeTrnueckasi U reOMeTpUUEcKas MPOrpeccun

Pacnio3HaBath apu()METHUECKYI0O ¥ TEOMETPUUYECKYIO MPOTPECCHH TPU

4.1
pa3HbIX CrIoco0ax 3aJaHus
BbIMOSMHATE BBIYKCICHUS C HCIOJIb30BaHUEM (GOpMYJT N-TO 4ieHa
4.2 apu(METHUECKON M T€OMETPUYECKON MPOrPecCHil, CyMMbI MEPBBIX N
YJICHOB
43 W300pakaTh YiICHBI OCICIOBATEIIBHOCTA TOYKAMH Ha KOOPIUHATHOM
' IUTOCKOCTH
Pemath 3amauu, CBSI3aHHBIC C YMCIOBBIMHU IMOCIEI0BATEIBHOCTAMH, B
4.4 TOM YHCJIE 3aJa4d W3 pPealbHOW KHM3HH (C HCIOJIb30BAHUEM

KaJbKYJIATOPA, HUMPOBBIX TEXHOJIOTHUH)

IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BIYUCICHUS
Jpobu OOBIKHOBEHHBIE W JIECATHUYHBIE, TEPEX0] OT OMHOW (HOpMBI 3amucu
11 npobeit k apyroii. IloHsATHE panuMoOHaIBLHOTO 4YHCINA, 3aMUCh, CPaBHEHUE,
YHOPAI0YMBAHUE PAIIMOHAIBHBIX YHCEI
19 Apudmerndeckue ASHCTBUS ¢ pallMOHATBHBIMY unciIamMu. Pemenue 3amay u3
' peaTbHOM MPaKTUKUA HA YacTH, Ha TPOOH
13 CreneHb ¢ HaTypalbHBIM TOKa3aTeJeM: OIpejAeNieHue, mpeodpa3oBaHueE
' BBIPQXXEHHI Ha OCHOBE OMpeeNIeHus, 3aMUCh OOIBIINX YUCEI
14 [TporneHTsI, 3aMMch TPOIEHTOB B BHJIE APOOU U ApoOH B BUJIE MPOIICHTOB.
Tpu OCHOBHBIE 33/1a4M HA MPOIEHTHI, PEIICHUE 3a71a4 U3 PEATbHON TTPAKTUKHI
15 [IpumeHneHne TpPHU3HAKOB  JICTMMOCTH, pa3JIOKEHHUE Ha MHOXHUTETN
' HATYpaJIbHBIX YHCE
16 PeanbHble  3aBUCHMMOCTH, B TOM  4YHUCJE MpsMas u
' oOpaTHas MPOMOPIUOHATEHOCTH
2

AnrebGpanyeckue BbIpaKeHHs




HepeMeHHHe, YHCJIOBOC 3HAYCHHUEC BBIPpAXKCHUA C HepeMeHHOfI. IIOHYCTI/IMBIC

2.1
3HA4YEHUs IEPEMEHHBIX
55 [IpencraBnenne 3aBUCUMOCTH MEXK/y BEJTMUYMHAMHU B BUAE (HOPMYJIBL.
Beruncnenus o hopmynam
23 ITpeoGpa3oBanue OYKBEHHBIX  BBIPQXKEHUH, TOXKJIECTBEHHO
' paBHbIE BBIPAXKEHUS
2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTEIEM
25 OpHousnensl 1 MHorowieHsl. CreneHb MHorouwieHa. CllokeHHE, BbIUMTAHUE,
' YMHO>XEHUE MHOTOYIEHOB
25 ®opMyIbl COKPAEHHOTO YMHOXKEHUS: KBaJJpaT CyMMBbI U KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3znokeHrne MHOrOWIEHOB HA MHOKUTEIIH
3 YpaBHeHus
31 YpaBHeHUEe, KOPEHb YPaBHEHUS, NTpaBuiia IPeoOpa3oBaHMsl ypaBHEHMUS,
' PaBHOCHJIBHOCTh YPaBHEHUI
3.2 Jlunelinoe ypaBHEHHE C OAHOM MEPEMEHHOM, YUCIIO KOPHEH JIMHEHMHOTO
YPaBHEHUs, PELICHUE JIMHENHBIX YPABHEHUN
33 CocraBiieHnEe ypaBHEHMH IO yCIOBHIO 3aJauu. PemeHue TEKCTOBBIX 3a1ay ¢
' MOMOIIBIO YPaBHEHUI
3.4 JIuHeltHOe ypaBHEHUE ¢ ABYMS MEPEMEHHBIMU U €T0 rpaduk
Cucrema nByX JIMHEHHBIX YpaBHEHUH C JIByMs I€pEMEHHBIMHU. Pemienue
3.5 CHCTEM ypaBHEHMH cII0COOOM MOJCTaHOBKHU. [IpuMepbl pelleHus TeKCTOBBIX
3aJ1a4 ¢ IOMOUIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. OyHkimm
4.1 Koopaunara Toukn Ha mpsamMoit
42 Yucnossle npoMeKyTKH. PaccTossHME MEXy IByMsI TOUKAMH KOOPAMHATHOM
' MPSIMOIA
43 [MpsimoyronpHas cucrema koopauHat, ocu OX m Oy. Abcmucca u opanHaTa
' TOYKH Ha KOOPJAUHATHOMN TIOCKOCTH
44 [Tpumeps! rpadukoB, 3a1aHHbIX Gopmynamu. UTeHne rpadMKoB peaabHbIX

3aBHUCUMOCTEN




4.5 [Tonstue pynkmuu. I'paduk Gynkimu. CBoiicTBa PyHKITUN
4.6 Jluneiinas pyukmus, e€ rpaduk. ['paduk Gynkmum y = [X|
47 I'paduueckoe pelieHne JINHEHHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX
' ypaBHEHU
8 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Hucna 1 BBIYUCICHUS
11 KBanpatnsiii kopeHb u3 uncina. [lonarue o0 uppamoHaIbHOM YHUCIIE.
JlecsiTuuHbie TPUOIMKEHUS UPPALMOHATIBHBIX YHCET
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W WX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHHUH W BBIYMCICHUSAM. JefiCTBUTEIbHbIC
qucna
13 Crenens ¢ 1enbIM [T0Ka3zaresneM U e€ cBoiictBa. CTaHgapTHas 3aluch Yucia
2 Anrebpanyeckue BbIpaXKeHUS
2.1 KBanpaTHbiii TpéxuiieH, pa3ioKeHue KBaJpaTHOTO TPEXUIEHA Ha MHOKUTENN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poou
2.3 CnosxeHue, BBIYMTaHUE, YMHOXKEHHUE, JI€JICHUE alare0panyeckux apooei
2.4 PannonanbHble BbIpayKeHUS M UX TIpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, Qopmyiaa KOpHEW KBaJpaTHOTO YpaBHEHHS.
Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOIAIIMXCA K TUHEWHBIM M KBaJAPATHBIM
3.3 [Ipocreiimme qpoOdHO-palOHAIbHBIE YPaBHEHUS
I'paduueckas nHTEpHpeTalyst YpaBHEHUH C JIBYMs MEPEMEHHBIMU U CHUCTEM
3.4 JUHENHBIX YpaBHEHUH C IBYMs NepeMeHHbIMU. lIpuMeps! pemeHus cucreM
HEJIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU
3.5 Pemienue TeKCTOBBIX 3a/1a4 aJireOpanyeckiuM crocoOom
3.6 HucnoBble HEPABEHCTBA M UX CBOMCTBA




3.7 HepaBeHcTBO ¢ 01HOM TTEpEMEHHOM

3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJHOM IIEPEMEHHON
3.10 CucreMbl TMHEUHBIX HEPABEHCTB C OJHON NEPEMEHHOMN
4 @
YVHKIAU
41 [onsarue ¢pynkuun. O61acTh ONpPEAETICHUS U MHOXKECTBO 3HAYCHUN (DYHKITHH.
' CnocoObl 3a1aHust PYHKIIHIA
4.2 I'paduk ynkuuu. YreHue cBOHCTB GyHKIUH 1O e€ rpaduxy
4.3 [Tpumeps! rpadukoB GYHKIIHA, OTpakKaOMIMUX peaabHbie TPOIECCH
44 OyHKIHH, OMUCHIBAIOIIUE MPSMYIO U 00paTHYIO MPOMOPIMOHATbHBIE
' 3aBHUCHUMOCTH, UX TpapuKu
4.5 Oyukuuu y =Xx2, y = X?
4.6 Oynkun y = X, Yy = |x|
4.7 I'padmyeckoe pemeHne ypaBHEHUH U CUCTEM YPaBHEHHMA
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Yucna ¥ BIYUCICHUS
11 ParnmonanbHbIe Yncia, MppaMOHAIBHBIE YUCIIA, KOHEYHbIE U OECKOHEYHBIE
' JeCATHYHBIC JPOOH
MHOXeCTBO AeHCTBUTEIBHBIX YUCEN, IeHCTBUTEIbHbIE YUCIIA KaK OECKOHEUHbIE
12 JecaTU4HbIe ApoOu. B3auMHO 0JJTHO3HAYHOE COOTBETCTBUE MEXY MHOXKECTBOM

JEHCTBUTEIIBHBIX YHCEIl U KOOpI[HHaTHOﬁ HpﬂMOﬁ. CpaBHCHI/IC JIeNCTBUTEIBbHBIX
qUCCII

13 Apudmernueckue neicTBUS ¢ JeHCTBUTENbHBIMU YUCIaMU




Wsmepenus, npubimxenus, oueHkd. Pa3mepbl 00bEKTOB OKpPY’KAIOIIET0 MHpA,
JUIUTEIBHOCTh IPOLIECCOB B OKpyxaromeMm mupe. lIpuOmmxéHHoe 3HaueHue

14 BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue yucen. [Ipukuaka u omeHka
pPEe3yJIbTaTOB BBIYMCIIEHUM

2 VYpaBHEHHS U HEPABEHCTBA

2.1 YpaBHEHUS C OJTHOW IEPEMEHHOMN

2.2 JIuneitnoe ypaBHeHue. Penenre ypaBHEeHUM, CBOJAIIMXCS K TUHEUHBIM

2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEeHUH, CBOJAIIMXCS K KBaIpaTHBIM

24 buxBaapatHoe ypaBHeHue. [Ipumepsl pelieHns ypaBHEHUN TPETbel U YETBEPTOU
' CTEIICHEH Pa3I0KEHUEM Ha MHOKUTENN

2.5 Pemenue 1poOHO-paliiOHaIbHBIX YpaBHEHUI

2.6 CucremMsl ypaBHEHUN

2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 Irpaduk

2.8 Pewenne cucreM IByX JIMHEWHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU

29 Pemeline CUCTEM JBYX YpPAaBHEHHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe —

BTOPOI CTENEeHN

2.10 I'padmueckas uHTEpIIpeTaLIs CUCTEMBI YPAaBHEHUH C IByMsI IEpEMEHHBIMU

2.11 Pemenune TeKCTOBBIX 33144 anreOpandeckuM CriocoooM

2.12 YucnoBsle HEPABEHCTBA U UX CBOMCTBA

2.13 Pemrenne nuHENHBIX HEPABEHCTB C OAHOW IEPEMEHHON

2.14 Pemenue cucteM TMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU

2.15 KBanpaTtHble HEpaBeHCTBA

216 I'paduueckas uHTEpHIpETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS
' TIepeMEHHBIMH
3 DyHKIMHU

31 Ksanpartuunas ¢ynkuus, e€ rpadpuxk u cpoiictBa. IlapabGona, KoopIauHATHI
' BEPIINHBI TapaboiIbl, OCb CHMMETPHUH 1apaldoJIbl

3.2 I'padukn Gyukmii y=Kx, y=kx+b u ux coiicrsa

3.3 I'paduku Gyrkimit y=K/X, y = X’ 1 ux cBOWCTBa




3.4

I'paduku GyHKIUH , U UX CBOMCTBA

4 UucnoBple NOCIEN0BATENBHOCTH

41 Omnpenenenue U crnocoObl 3alaHKsI YUCIOBBIX IOCIEAOBATENbHOCTEH. 3anaHue
' MOCJIEI0BATEIBHOCTU PEKYPPEHTHOM (hopMysoi U popmMyIioif N-ro dieHa

42 Apudmernueckass mporpeccus. Dopmynsl N-TO  uWieHa apudMeTHUecKou
' IIPOIPECCUH, CYMMBI IIEPBBIX N WIEHOB

43 I'eomerpuueckas nporpeccusd. Popmynasl N-ro  4wieHa TIeOMETPUYECKON
' IIPOIPECCUH, CYMMBI IIEPBBIX N WIEHOB

44 N300paxeHne 4iIE€HOB apU(PMETHUECKOM U TIEeOMETPUYECKONH MpOrpeccuit
' TOYKaMU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIIMAIbHBIN POCT

4.5

CrnoxHbIe IMPOUCHTHBI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
NMPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
TpeOoOBaHUSA o01ero oopazoBanus Ha ocHoe PI'OC

YMeHHue OmnepupoBaTh IOHATHUSAMHU: MHOXECTBO, IIOJAMHOKECTBO,
ONEepallM¥ HaJ MHOXECTBAMHU; YMEHHME OIEPUPOBATH IOHATHUSAMM:
rpad, cBs3HBIN rpad, AepeBO, MMKI, MPUMEHATH WX IPH PELIICHUU

1
3a]1a4; YMEHHE HCIIOIh30BaTh IPpayUuecKoe MPECTABICHUE MHOKECTB
JUTSL OTIMCAHUSI PEAIbHBIX MPOIECCOB U SIBIICHUM, MPU PEIICHUH 33124
U3 IPYTUX y4EOHBIX MPEIMETOB
YMeHue onepupoBaTh MOHSATUAMH: OMpEACSIeHHe, akCuoMa, TeopeMa,
5 JI0Ka3aTelIbCTBO; YMEHUE PpACIO3HAaBaTh HUCTUHHBIE U  JIOKHBIE

BbBICKA3bIBAHUA, IIPHUBOAWUTL IIPUMCPbBI W KOHTPIIPUMCPBI, CTPOUTDH
BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue omnepupoBaTh MOHSTHSAMHU: HATypadbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCJIO, JIETUMOCTh HATYpPaJIbHBIX YHCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIb YHCIa, OOBIKHOBEHHAs JpOOb M
JecsiTUYHasi IpoOb, CTaHIAPTHBIM BUJ YHUCIA, PAlIMOHAIBLHOE YHCIIO,
3 UppalMOHAILHOE YHUCIO, apu(METUYeCKUN KBaJpaTHBI KOpEHb;
YMEHUE BBINIOJHATH JEWCTBHS C YHUCIaMH, CpaBHUBATh U
yIOpSAIOYMBATh YHWCJA, WPEACTaBIATh YHCIa Ha KOOPIAWHATHOU
NPSIMOM, OKPYIJIATH YHCIIA;, YMEHHUE JeNaTh TNPUKHUAKY U OICHKY
pe3ysabTaTa BEIYUCICHUN

YMeHHe onepupoBaTh MOHATHAMM: CTENEHb C LEJbIM IOKa3aTeleM,
apudmeTnyecKuil KBaJpaTHBIM KOpEHb, MHOTOYJIEH, airedpandeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTENeHU
0oJbllle €IWHHULBI; YMEHHE BBINOJIHATH pacuérel 1Mo Qopmynam,
peoOpa3oBaHus IENbIX, JAPOOHO-pAallMOHANBHBIX BBIPAKEHUH U
BBIPQXKEHUI C KOPHSAMHM, Pa3j0KEHHE MHOIOYJIECHA HAa MHOYKWTEIH, B
TOM YHCJIE C MHCIOJIb30BaHMEM (OPMYJI pa3HOCTU KBaJpaToB U
KBaJpaTa CyMMBbI M pa3HOCTH




YMenue ONCprUpOBaATh MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C

OJHOM IIEPEMEHHOM, YHUCJIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JMHEHHBbIE M KBAJApPATHBIC ypaBHEHMS,
IpOOHO-PAMOHABHEIE YPaBHEHHUS C OJHOW MEPEMEHHOW, CHUCTEMBI
JIBYX JIMHEHHBIX YpaBHCHUH, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE M JPOOHO-pAllMOHAIIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUH 3a1a4 U3 JPYTUux NPEeIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPAMHATHYIO IUIOCKOCTh Ul M300pakKeHUs pelIeHUH
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHUAMU: (YHKIHS, rpaduk GyHKIUH, HYIU

Q)YHKHI/II/I, IIPOMCIKYTKHU 3HAKOIIOCTOsAHCTBA, IIPOMEIKYTKHU
BO3paCTaHu, Y6I>IBaHI/I$I, HauOoJNbIlleE M HauMMEHbLIIEE 3HAYECHHUS
Q)YHKHI/II/I; YMCHUC OIICPHUPOBATDH IIOHATHUAMMU: npsaMast

MPOMOPLUOHANILHOCTD, JUHEHHas (PyHKUHWA, KBaapaTuyHas (yHKIHS,
oOpaTHasi TPOMOPIUOHATBHOCTh, Mapabona, rumnepOosa; yMeHUe
cTpouTh rpaduku QyHKIUN, UCTIOTB30BaTh TpadUKU JJIs ONIpEeICTICHHS
CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, JJI peLIeHUs 3a7a4 U3 JAPyTUx
y4eOHBIX TIPEIMETOB M peaJbHOM JKU3HU;, YMEHHE BBIpaXKaTh
dbopMyrIaMu 3aBUCUMOCTH MEXy BETUIHMHAMHU

YMmeHune OIICpHUPOBATH IIOHATUAMU: IIOCJIEA0BATCIIbHOCTD,
apumernueckas M TeOMETpUYecKass  IMPOTPEecCUu;  YMEHHUE
MCIIOJIb30BaTh CBOWCTBA IOCJEI0BATEIILHOCTEH, (OPMYIIbI CyMMBI U
o0miero 4jieHa MpH PEIIeHUM 3a/ad, B TOM 4HCIE 3a1ad U3 JPYTHX
y4€OHBIX IPEIMETOB U PEATbHOM KUZHU

YMmenune peiiaTh 3aga4v pasHbIX THUIIOB (B TOM YHUCJIC Ha MPOLCHTHI,
JO0JIM M 4YaCTu, ABHIKCHHUC, pa60Ty, HCHY TOBAapOB MU CTOHUMOCTH
IMMOKYIIOK M YCJIYyT', HAJIOTH, 3ala4Uu U3 o0actu YIIpaBJICHUA JINYHBIMHA U
CeMEMHBIMU (bI/IHchaMI/I); YMCHUC COCTaBJIATH BBIPpAXKCHUA,
YpaBHCHUA, HCPABCHCTBA W CUCTEMbI 110 YCJIOBUIO  3aJadvu,
HCCJIICA0BATh MOJTYYCHHOC PCIICHHUEC U OLICHHUBATH HpaBILOHOI[O6HOCTL
MOJIYYCHHBIX PE3YJIbTATOB




YMeHue onepupoBaTh MOHATHAMHU: QUrypa, TOUKA, OTPE3OK, MpsiMasd,
Ty, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUN TPEYroJbHUKH, NPSIMOYTOJIbHBI TPEYrojJbHUK,
MeaMaHa, OMCCEKTPUCA U BBICOTA TPEYTOJIbHUKA, YETBIPEX YT OJIbHUK,

napajiesiorpaMM, pomMO, TMPSMOYrOJbHHWK, KBaapaT, TPAIClus;
OKPY>KHOCTB, KPYT, KacaTellbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
durypamu; yMeHHe pemarh 3a/aud, B TOM YHCIIE W3 MOBCEIHEBHOM
JKU3HHU, Ha HAXOXKICHUE T€OMETPUYECKUX BEIHYMH C MPHUMEHEHHEM
M3Y4YEHHBIX CBOUCTB puryp u GpaxkTon

10

YMeHne omnepupoBaTh TMOHSATHSIMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; IApaUICIbHOCTh U NEPHEHAUKYJISIPHOCTh IPSIMBIX,
Yroa MeXAy MpsMBIMH, IIEPIECHIUKYISAP, HAKIOHHAs, IPOCKLUS,
nogobue Gpuryp, NoJo0HbIE TPEYTOILHUKH, CHMMETPHUSI OTHOCUTEIHHO
TOYKM U MPSIMOU; YMEHHUE pPACIIO3HABaTh PABEHCTBO, CUMMETPHUIO U
nonobue Guryp, nmapanenbHOCTh U NEPIEHANKYISIPHOCTh MPSMBIX B
OKpYKarolleM Mupe

11

YMeHue onepupoBaTh INOHATHAMH: JUIMHA, PAcCTOSHUE, YIroil
(BemMuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IJIOLIA[b;
YMEHHE OLIEHUBATh Pa3MEpbl MPEIMETOB U OOBEKTOB B OKPYKAIOILEM
MHUpE; YMEHHE MpPUMEHATh (GOpMyJbl MEpUMETpa U  IUIOIIAIU
MHOTOYTI'OJIbHUKOB, JUIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra, o0Obema
HPSIMOYTOJIBHOTO TapajuleNienuea; yYMEHHE NPUMEHSITh HpU3HAKU
pPaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEyroJbHHKA,
teopemy Iludaropa, TpUroHOMETpUUYECKHUE COOTHOLICHUS  JJIf
BBIYMCIICHUS IIMH, PACCTOSHUM, IJIOIIA N

12

YMeHue I/I306pa)l(aTB IIJIOCKHE (I)I/IprLI n HuXx KOM6I/IH3.I_[I/II/I,
MMPOCTPAHCTBCHHBLIC (I)I/Il“ypbl OT PYKH, C IIOMOIIBIO I-IepTé)KHI:IX
HHCTPYMCHTOB W 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WA
CUMBOJIbHOMY OITMCAHUTO




13

YMeHue omnepupoBaTh MOHATUSMH:  MPSIMOYTOJIbHAs — CUCTeMa
KOOpJMHAT, KOOpJIMHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
MIPOM3BEICHNE BEKTOPa HA YUCII0, CKATSIPHOE MPOU3BECHIE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPHI U KOOPIMHATHI AJIS MPEACTABICHUS
JaHHBIX W pelIeHUs 3aJady, B TOM YHCJIE M3 JPYIHX Y4eOHBIX
IIPEIMETOB U PeasibHOM KU3HU

14

VYmMmenue OIICPUPOBATL ITOHATHUAMU: CTOJIOMKOBBIE H KpPYI'OBEBIC
JAuarpaMmal, Ta6J'II/ILIBI, CpE€aHEC apI/I(l)MCTI/I‘leCKOC, MCJIHUaHa,
HauOoJIbIIee W HauMEHBIIEE 3Ha4YCHUs, pa3Max 4YHUCIOBOI'O Ha60pa;
YMCHHUEC U3BJICKATh, UHTCPIPETUPOBATH U Hp606p330BBIBaTB

uH(pOpMallMIO, TPEACTABICHHYI0 B Ta0lHMIIAX U Ha JAUarpaMMax,
OTpaKaIOIIYyI0 CBOMCTBA M XapaKTEPUCTUKHU pPEaTbHBIX MPOLIECCOB U
SABIICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEIHYMHBI B
OKpYXaroIleM MUpe

15

YMeHne omnepupoBaTh MOHITHSAMHU: CIYYalHBIA OMBIT (CIy4alHBINA
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HCXO.)
CIIy4allHOTO OIIbITa, CIy4ailHOE COOBITHE, BEPOATHOCTH COOBITHS;
yMEHUE HaXOJUTh BEPOSTHOCTU CIIyYallHBIX COOBITHH B OIBITaX C
PAaBHOBO3MOJKHBIMHU DJIEMEHTAPHBIMU COOBITHSIMU; yMEHHE peliaTh
3aJaud METOJIOM OpPraHHW30BAHHOTO Iepedopa U € HCHOIb30BAaHUEM
MpaBuja YMHOXXECHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH DPEabHBIX
COOBITUN W SIBIGHWU, MOHUMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHII B OKPYXAlOlleM MHpPE W B IKU3HH,
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEI U €T0 POJIbI0 B MACCOBBIX SIBJICHUSIX

16

YMeHue BBIOMpATh MOIXOISAIINN W3yuYeHHBIH METOJ Ul pEeLIeHHUs
3a/1a4, NPUBOJIUTH IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBICHUE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIE  BBIJAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKH KaK HAayKH, IPUBOAUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTE€YECTBEHHOM
Y BCEMUPHOH UCTOPUH




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, IPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna v BBIYUCICHUS
11 Hatypanbnble u uesnbie uncna. [Ipu3Haku JeIMMOCTH LIETIbIX YHCe
19 OOBIKHOBEHHbBIE u JeCATUYHBIE JpOoOH, IIPOLICHTBHI,
' OECKOHEYHBIC TIEPUOIUUECKHE TPOoOH
13 Pannonansuble yrcna. ApupMeTHyeckiue  onepanuu C
' paloHaIbHBIMU YUCTIAMH
14 JeiictButenpubie yncia. Apudmernyeckue onepamnuu ¢ AeMCTBUTEIbHBIMU
' YUCIIAMH
15 [TpubnmkEHHBIE BBIYUCIICHUS, TIPABUIIA OKPYTJICHHUS, IPUKUIKA U Ol[EHKa
' pe3ynbTaTa BIYUCICHUN
2 AnreGpanyeckue BhIPaKECHH
2.1 bykBeHHbIe BhIpaKeHUS (BBIPAXKEHHS C IEPEMEHHBIMH )
55 Crernens ¢ 1enbIM 1nokaszarenaeM. CTeNneHb ¢ paliOHAbHBIM IT0Ka3aTeleM.
CgoiicTBa cTeneHn
2.3 MHorouneHbl
24 Anrebpanueckast 1poOb
Apudpmernueckuii KOpEHb HaTypaJbHOM  cTeneHu.  JlelicTBus c
2.5
apugMeTHIECKUMU KOPHSIMH HAaTypalbHOU CTETICHH
3 YpaBHEHHS 1 HEpABEHCTBA
31 [lenwie u qpoOHO-panoHaTbHbIC YpaBHEHUA. CUCTEMBI U COBOKYITHOCTH
' ypaBHEHUIA
39 [lensie u qpoOHO-panoOHaTbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABECHCTB
33 Pemenne TekcToBbIX 3a1a4
4

Yucnosbie IIOCJICA0BATCIBHOCTHU




4.1

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH

4.2 Apudmernueckass u reoMmerpuyeckas nporpeccur. Dopmyna  CI0XKHBIX
IPOLICHTOB
5 DyHKIUU
OyHKIUg, cmocodbl 3amanus  GyHKuuH. [paduk  GyHkiuu.  OOmacTh
olpesieIeHusl U1 MHOKecTBO 3HaueHui ¢ynkuuu. Hynmun ¢ynkuun. IIpomexyTtku
5.1. 3HAKOMNOCTOSAHCTBA. IIpOMEXyTKH MOHOTOHHOCTH (QYHKUMH. MakCUMyMbl U
MUHUMYMBI (QyHKIuu. Hambonbliee W HauMeHbllee 3HAYeHHWE (QYHKUIUU Ha
IPOMEKYTKE
6 KoopaunaTsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTtnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
71 ['eomerpuueckue GUrypsl 1 UX CBOICTBa
7.2 TpeyroabHuK
73 MHOroyrojapHUK1
74 OKpy’>XKHOCTb U KpyT
75 W3mepeHue reoMeTpudeckix BEIMYUH
7.6 BekTopsb! Ha MIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OrnncarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5

I'pader




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V11 YYHEHUKA

Marematuka. Anrebpa: 7- kiacc: 0a30BBI  ypOBEHb: y4eOHMK; 15-¢ wu3gaHme,
nepepadorannoe Makaperue FO.H., Munmiok H.I'., HemxoB K.W. u np.; mon pepaxuueint
TensikoBckoro C.A. AkumoHnepHoe o01ecTBo «M31aTenbeTBo

«IIpocsemenune»

Marematuka. AnreOpa: 8- kiacc: 0a30BBIM ypOBEHb: y4eOHMK; 16-¢ wu3gaHueE,
nepepadorannoe Makaperue FO.H., Munmiok H.I'., HemxoB K.W. u np.; mon pepaxuueint
TensikoBckoro C.A. AkumronepHoe o01iecTBo «M3aaTenbeTBo

«IIpocseenune»

Marematuka. AnreOpa: 9-ii kimacc: 0a30BBI ypOBEHb: Y4eOHMK; 15-¢ wu3gaHme,
nepepadorannoe MakaperiueB FO.H., Munmiox H.I'., HemkoB K.W. u ap.; mon penakumeit
Tensaxosckoro C.A. AkunoHepHoe o6miectBo «M3marenscTBo

«IIpocBemenune»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

JL.B.KpaitneBa. MaTtemaruka. Ypoku anreOpsl : 7-i kiacc : 0a30BBIi YPOBEHb : yueOHOE
nocobue / JI.b. Kpaiinesa. - 2-e uzn., crep. - Mocksa : [Ipocsemnienue, 2025. - 80 c.: ui.

JI.b.KpaiineBa. Marematuka. Ypoku anreOpsl : 8-if kinacc : 0a30BbIil ypOBEHb : yueOHOE
nocoowue / JI.B. Kpaiinesa. - 2-¢ uzj., crep. - Mocksa : [Ipocsemenue, 2025. - 80 c.: mi.

JL.b.KpaiineBa. Marematuka. Ypoku anreOpsl : 9-i kiacc : 0a30BbIi YPOBEHb : yueOHOE
nocobue / JI.b. KpaiineBa. - Mockaa : [Ipocemenue, 2025. - 78, c.: ui.

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETHU
HUHTEPHET

* Poccuiickast anekTpoHHas 1mkona. https://resh.edu.ru/

* «Yun.py» — https://uchi.ru/

» «Anpgexc. Yueonnk» https://education.yandex.ru/home/
* «SIKmacey . https://www.yaklass.ru/

» ®oxkcdopna https://foxford.ru/about

* «Cupunyc. Onnaitn» . https://edu.sirius.onli



