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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yuyeHue IPYrux JAUCHUIUIMH KaK €CTEeCTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO
IUKJIIOB, €€ OCBOEHHE HEOOXOIUMO JUIsl MPOJODKEHHs 00pa3oBaHUS M JUIS IOBCEIHEBHOI
*u3HU. PazBuTie y 0OydaromMXcsi HAyYHBIX MPEICTABICHUNA O MPOMCXOXIACHUU U CYIIHOCTU
anreOpandeckux aOCTpakiui, CrnocoOe OTPaKEHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLIECCOB B MIpHUpOJe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAyYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOIO MHPOBO33PEHUSI M KAuecCTB
MBIIUICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NeiCcTBUS, BBIBOIBI, (popMyinrpoBaTh yrBepxaeHus. OcBoeHue Kypca anredpsl obecrieuynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaroIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETH3aIUio, abCTparupoBaHWE W aHAIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
o0ydaromuxcsi, IMOITOMY CaMOCTOATEIbHOE pelleHue 3a7ad OOydYaroIIMMHUCS  SBISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIINIIA O0yYEHUSI.

B cTpykType nporpaMmMel yaeGHOTO Kypca «Anredpay yriayOoi€HHOTO H3ydeHUsI OCHOBHOE
MECTO 3aHUMAIOT  COJEp)KaTeIbHO-METOAMYECKHe JHMHUU: «YUucna ¢ BBIUMCICHHS,
«AnreOpanyeckue BhIpAXKECHHs», «YpaBHEHUS W HepaBEHCTBay, «DyHkium». Kaxnas u3 3tux
COJIepKATEITbHO-METOJUIYECKUX JTMHUN pa3BUBACTCS HA MPOTSHKCHUHU TPEX JIET M3YUeHUs Kypca,
B3aUMOJICHCTBYS C APYTUMH €To JTUHHUSIMH. B X0/1e n3yueHust Kypca 00yJaromuMcs TPUXOIUTCS
JIOTMYECKH PACCYXkJaTh, MCIIOJIB30BaTh TEOPETHUKO-MHOXECTBEHHBIN S3bIK. B CBs3u ¢ 3TUM B
nporpaMMy  ydeOHOro Kypca «Anaredpa» BKIIOYEHBI HEKOTOpPHIE OCHOBBI  JIOTHKH,
NpEJCTAaBICHHbBIE BO BCEX OCHOBHBIX pas[ellax MaTeMaTH4ecKoro o0pa3oBaHHsS U
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHUBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Airedpa» sBiIseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxkannie JuHUM «Yuciaa W BBIYHCICHUS» CIY)KUT OCHOBOW ISl JaJbHEHIIETro
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(OpMHPOBAHNIO YMEHHSI MOJB30BAThCS ANTOPUTMAMHU, a TAKXKE NMPHUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJISi MOBCEIHEBHOHN XM3HMU. Pa3BuTHE MOHATHA O YMCIE Ha YpPOBHE
OCHOBHOTO 00IIIero oO0pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHAIHHBIMH YHCIIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanne JByX aireOpanyeckux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpPOBaHUIO y  OOydaromIUXCs
MaTeMaTHYECKOTo ammapaTa, HEOOXOIUMOTO /I peIIeHHs] 3aJad MaTeMaTHKH, CMEXKHBIX
MPEIMETOB U OKpYXaroliei peanbHOocTU. Ha ypoBHE OCHOBHOTO 0011eT0 00pa3oBaHus yueOHBIN
MaTepuajg TpPYNIUPYETCs BOKPYr paIlMOHAIBHBIX BbIpaXEHUH. AnreOpa JeMOHCTPUPYET
3HaYeHHEe MAaTeMAaTUKH Kak s3blKa UIg IMOCTPOCHHUS MaTeMaTHMYeCKHUX MOJIENe, OMUCaHUS
MPOLECCOB W SBJICHUM pealbHOro Mupa. B 3amaum oOyueHus anreOpe BXOAST TaKkKe
JanpHeiee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHUS, HEOOXOIMMOro, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOPMATHKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conmepxanne  (QyHKIMOHANBHO-TpPAUUECKOW  JIMHUM  HAIENeHO Ha  TOJy4YeHHUe
00y4JarmuMuCs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOAENH NIl ONUCaHUS
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB M SBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIUXCS YMEHHS WCIONb30BaTh PA3IMYHBIC
BBIpa3UTENbHBIC CPEACTBA S3bIKA MAaTEMAaTHKU — CJIOBECHOTO, CHMBOJIMYECKOTO, TPauuecKoro,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYpBI.

YrnyOon€HHeld  Kypc — anreOpbl  XapaKTepU3yeTcss  HW3YYCHHEM  JIOTIOJHHTEIHLHOTO
TEOPETUYECKOTO ammapara M CBS3aHHBIX C HUM METOJIOB pelIeHHus 3aaad. Anredpa sBIseTCS
A3BIKOM JUJIsl OMHMCAaHUA OOBEKTOB M 3aKOHOMEPHOCTEW, CIYKUT OCHOBOM MaTeMaTHYECKOTO
MonenupoBanus. [lpu 3ToM camMu OOBEKTHI MAaTEMaTHYECKHX YMO3AKIIOUEHHH U MPUHSATHIC B
anreOpe ImpaBuiIa NX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHIO YMEHUH 0OOCHOBBIBATH
U JIOKa3bIBaTh CYXJICHUS, PA3BUBAIOT MaTEMaTHYECKYI0 MHTYWIUIO, KPAaTKO M HAarJSIHO
PacKpbIBAIOT MEXAHU3M JIOTUYECKUX TTOCTPOCHUHN U ydaT UX MPUMEHEHHI0. TemM caMbiM anredpa
3aHMMaeT OJHO U3 BEAYIIUX MeCT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIUICHUS
oOyJaronuxcsi.

CornacHo ywyeOHOMYy IUTaHy B 7-9 Kilaccax u3ydaercss Y4eOHbIl Kypc «AmnreOpay,
KOTOPBI BKIIIOYAET CIEAYIOLINE OCHOBHBIE pa3lenbl coiepxaHus: «Huciaa U BBIUUCICHUS,
«AnreOpanueckue BHIpaKEHUN», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha usyuenue yue6HOro kypca «Anredpa» orsoaurcs 408 yacos: B 7 kinacce — 136 yacos
(4 gaca B Heneno), B 8 kiacce — 136 yacoB (4 yaca B Heneno), B 9 kinacce — 136 yacos (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbubie uyucna. CpaBHEHHE, yNOpSAOYMBAHWE W apu]MeTHUecKue IeHCTBUS C
paluMOHAIBHBIMU YucIaMu. YucaoBas npsmas, MOIyJIb YHCIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTejaeM U €€ CBOMCTBA. 3alUCh 4uCla B JIECATUYHOMN
MO3ULIMOHHOM CUCTEME CUMCIICHHUS.

Pemienne TeKCTOBBIX 3amay apupMeTHYECKHM criocobom. Pemenue 3amau u3 peanbHOM
IPAKTUKKA Ha 4acTd, Ha ApoOM, Ha IMPOLEHTHI, IPUMEHEHUE OTHOLIEHUH W IpONOpLUi MpHU
pelleHnH 3aa4, pelIeHre 3a/1a4 Ha JBUKEHHE, paboTy, MOKYIKH, HAIOTH.

Henumocts nenbix yncen. CBONCTBA JEIUMOCTH.

[Ipocthie u coctaBHbie yncia. YETHbIC U Heu€THBIE yncia. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9, 10, 11. [IpuzHaku 1eTUMOCTH CYMMBI U MPOU3BEICHUSI LIEIBIX YUCEN TIPHU PEIICHUN
3a/1a4 C MPAKTUYECKUM COJICPHKAHUEM.

HaubGonpmumii oOmuil nenurens ¥ HauMeHbIee oOlee KpaTHOE ABYX 4ucel. B3aumuo
npoctele yncna. AnroputM EBxina.

Jlenenne ¢ ocTaTkoM. Apru(METHIECKHE OTIEPALIUH HAJl OCTATKAMHU.

Anredpanyeckne BbIPaKeHUs

BripaxkeHue ¢ nepeMeHHbIMM. 3HA4Y€HHE BBIPAKEHUS ¢ NepeMeHHbIMU. lIpencrasieHune
3aBUCHUMOCTHU MEX]y BETMYMHAMHU B BUJIE (OPMYJIBI.

ToxnectBo.  ToxnecTBeHHble  IpeoOpa3oBaHHsA  AIreOpanvyeckuX  BBIPAKECHMM.
Jloka3aTenbCcTBO TOXKIECTB.

Opnnowienbl. OqHOUWIEH cTaHAApTHOTO BUJA. CTENEHb OAHOWIICHA.

MHuorounensl. MHorowieH cra"paptHoro Buga. CreneHb MHorowieHa. CroxeHwue,
BbIUWTAaHUE, YMHOXXEHHME M JelieHue MHoroujeHoB. [IpeoOpa3zoBaHue LENOro BBIPAKEHUS B
MHorouiaeH. Kopau MHorousiena.

@opMynbl COKpAlIEHHOTO YMHOXXEHHS: KBaJpaT CyMMbl M KBaJpaT pPA3HOCTH JIBYX
BbIpaXEHHUM, KyO0 CyMMbl M KyO0 pa3HOCTH JIBYX BBIpaKEHUN, Pa3HOCTb KBaJpaToOB JBYX
BBIpQXEHHM, NMPOU3BEACHNE Pa3HOCTH U CYMMBI JIByX BBIPD@XKEHUH, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPaKCHUM.

Paznoxxenne MHOrouileHa Ha MHOXWTENHU. BblHeceHHe O0IIEero MHOXHTENS 3a CKOOKH.
Merton rpynnupoBKH.

YpaBHeHUsI M HEpaBEHCTBA

VYpaBHenue c¢ onHoil nepemeHHoW. KopeHb ypaBHeHusa. CBoOWCTBa ypaBHEHHMM C OJIHOM
nepeMeHHON. PaBHOCUIIBHOCTE ypaBHEHUHN. YpaBHEHUE KaK MaTeMaTHYeCKash MOJEIb PEAIbHOU
CUTYAaLVH.

JIuHeliHOe ypaBHEHHE C OJHOM INEepeMEeHHOW. UMCino KOpHEH JIMHEWHOIO YpaBHEHMS.
Pemienne TEKCTOBBIX 3aJad C IIOMOLIBIO JIMHEHHBIX ypaBHeHMU. JIuHelWHOe ypaBHEHWE,
CoZlepaKallee 3HAK MOJYJIA.

VYpaBHeHHEe ¢ JAByMS TepeMeHHbIMH. [paduk nuHEHHOrO ypaBHEHHUS C JABYMS
nepeMeHHbIMU. CHCTeMBbl TUHEHHBIX YpaBHEHUU C IBYMs MEpPeMEHHBIMH. [ paduyeckuii MeTo
pELIEHUs] CUCTEMBI JINHENHBIX YPAaBHEHUH C IByMsl IEPEMEHHBIMU. Pemenne cucreM JTMHEHHBIX
YPaBHEHUH C ABYMsI NEPEMEHHBIMH METOAOM IOJCTAHOBKM M METOIOM cioxeHus. Cucrema
JIBYX JIMHEWHBIX YPaBHEHHUU C IBYMS IEPEMEHHBIMHU KaK MOJIEIb PEAIbHON CUTYALNH.



DOyHKIUHA

Koopaunara Touku Ha mnpsMod. YUucinoBble NPOMEXYTKH. PaccrosiHue Mexny IByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctemMa KoopAuHaT. AbGcuucca M OpAuHAaTa TOYKM Ha KOOPAMHATHOM
wiockoctd. Ilpumepsl rpadukoB, 3aAaHHBIX (opMmynaMu. YrteHue TrpadUKOB pealbHbIX
3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MEXIy BennuuHaMmu. [lonstue QpyHkiun. OyHKIUsS Kak
MaTeMaTHuYecKasi MOJeb peajabHoro mnpouecca. Obnacte ompeneneHuss U 00JacTb 3HAYEHUH
dbyakuun. CiocoOs! 3ananust pynkuu. ['paduk Gynkuu. [loHsaTHS MakcMMyMa U MUHUMYyMa,
BO3PACTaHMA U YOBIBAaHH HA IPUMEpPaxX peajbHBIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkuus, e€ cBoiictBa. ['paduk nmuneiHoN QyHkimu. ['paduk pyskum y = |X|.
KycouHo-3aannble pyHKINY.

8 KJIACC

Yucsia ¥ BLIYUCICHUSA

KBagpatHsle kopHU. ApudMeTndeckuil KBaJpaTHBIH KOpPEeHb M ero cpoiicTBa. [loHsTne
UppalMOHATIBHOrO uucia. JledicTBus ¢ uppanuoHanbHbIMU uuciaamu. CBoilcTBa AEWCTBUN ¢
MppalMOHAIbHBIMU yrciiaMu. CpaBHEHHE HPPALMOHATIBHBIX YHCET.

ITpencraBneHus 0 paCHIMPEHUAX YACIOBBIX MHOXKECTB. MHOKECTBA HATypaJIbHBIX, LIENbIX,
palOHaIbHBIX, JEUCTBUTENBHBIX Yncel. CpaBHeHUE yncen. YncaoBble IPOMEXYTKH.

HeiictBust ¢ ocrarkamu. OcrtaTku crteneHed. IIpuMeHeHune oOCTaTKOB K pPELIEHUIO
YPAaBHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a7a4.

PazMepbl 0OBEKTOB OKPY)KAIOLIEr0 MHUpPA, JIUTEIBHOCTH IPOLECCOB B OKPYXKArOIEM
mupe. CTaHJapTHBIN BUJL YKCHA.

Auredpanyeckue BbIPaKeHHUs

Anrebpanueckasi 1poOb. [lomycTuMble 3HaUEHHsI IEPEMEHHBIX B JIPOOHO-pAIlMOHATBHBIX
BbIpakeHUsAX. OCHOBHOE CBOMCTBO anreOpanyeckoit Apodu. CrokeHue, BBIMUTaHue, YMHOXKEHUE
U JlerieHue anredpandeckux qpodeit. Boraenenue nenoii yactu anredpandeckoit 1poou.

Pannonanbubie  BbIpakeHus.  ToXIeCTBEHHbIE  MpPeOOpa3OBaHMsI  pallMOHATIbHBIX
BBIPAKCHUIA.

JlonmycTumble 3HaYeHHMs MEPEMEHHBIX B BBIPAKEHHSX, COJAEpKAIIUX apudMeTHuecKue
KBaJpaTHble  KOpHU. TOXXAECTBEHHBbIE  MPEoOpa3oBaHMUs  BBIPAKEHHWH,  COJEpKAILIUX
apu@meTnyecKue KBaJpaTHbIE KOPHHU.

Cremenp ¢ 1ensiM IMoKazareideM U e€ cBoiicTtBa. lIpeoOpazoBanue BbIpaKeHHI,
COJZIepKAIIUX CTEIICHHU.

YpaBHeHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMmyna KOpHEH KBaJpaTHOrO ypaBHeHMs. KosmuecTBo
JIEMCTBUTENIBHBIX KOPHEH KBaJIpaTHOro ypaBHeHHsA. Teopema Buera. YpaBHeHUs, CBOIAUMBIE K
JUHEMHBIM ypaBHEHUSM WM K KBaJpaTHbIM ypaBHeHUsAM. KBaapaTHoe ypaBHEHHE C
napameTpoM. Pemenue TeKCTOBBIX 3314 C IOMOIBIO KBAJAPATHBIX YPAaBHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHUsA. PemieHue npoOHO-parMOHANIBHBIX YpaBHECHUM.
Pemenne TEKCTOBBIX 3a7ad C TOMOIIBIO JPOOHO-pAIMOHAIBHBIX ypaBHEeHMH. ['padudeckas
MHTEPIIPETALNS YPABHEHUH C IBYMSI IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.



HepaBenctBo ¢ mnepemenHoil. CrTporume © HecTporue HepaBeHCTBA. ClOXKEHUE |
YMHOXEHHE YUCIOBBIX HEpaBeHCTB. OlleHMBaHME 3HA4YEHMs BbIpakeHUs. JlokazaTenbcTBO
HEPABEHCTB.

[lonsiTue 0 penieHMH HEPaBEHCTBA C OJIHOW TMEPEeMEHHOW. MHOXXECTBO peUICHUI
HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeitHOE HEpPaBEHCTBO C OJHOM IEPEMEHHOM M MHOXKECTBA €ro peuieHui. Pemienue
JMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CUCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOHM mepeMeHHOU. Pemenne TeKCTOBBIX 3aa4 ¢ MOMOLIBIO JJUHEHHBIX HEPABEHCTB C OJHOMU
MIepEMEHHOM.

DOyHKUUHA

OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHW (yHKuuu. CriocoObl 3aganus (yHKIWH.
I'paduk dbynkun. Ytenue cBoiictB ¢ynkiuu no e€ rpaduxy. [Ipumeps! rpaduxos GyHKIuUi,
OTPaXKAIOIIUX PEeAIbHbIE IPOLIECCHI.

Jlunetinas GyHkiusa. OyHKINH, ONUCHIBAIOIINE TPSMYIO U 00paTHYIO IPOIOPIHOHAIBHBIC
3aBHCUMOCTH, UX IpauKu.

Oynxupn Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| 1 ux cBoiictBa. Kycouro-
3aJjaHHbIe (QYHKIUH.

9 KJIACC

Yucsia v BbIYUCICHUSA

Kopenb n-it crenenn u ero cBoictBa. CTeneHb ¢ palMOHAIBHBIM IOKa3aTelneM U eé
CBOMCTBA.

AuredpanyecKkne BbIPaKeHUS

ToxnecTBeHHble NPeoOpa30BaHUS BBIPAKEHUH, COJAEpXKAIUX KOpeHb N- CTENeHH.
ToxxnecTBeHHbIE MPEOOpPa3OBaHUs BBIPAKEHUM, COAEpXKAIUX CTENEHb C pallMOHAIbHBIM
IIOKa3aTEJIEM.

KBanparssiii TpéxuieH. KopHum kBagpaTHoro tpéxwieHa. PasnojkeHne KBaapaTHOIO
TpEXUJICHA Ha JIMHEWHBIE MHOXKUTEIIN.

YpaBHeHUsI M HEPABEHCTBA

buxBanpatHeie  ypaBHeHusa. [Ipumepsl IpUMEHEHHMH  METONOB  PaBHOCHJIBHBIX
npeoOpa3oBaHuii, 3aMEHbI IEPEMEHHOMN, rpa)uIecKoro MeTo/a MpH PEeLIeHUH YpaBHEHHUH 3-i u
4-i1 cTeneHe.

Pemenne npoO6HO-paliOHAIbHBIX YPaBHEHUH.

Pemenne cucreM ypaBHEHHH C JIByMs NEpEMEHHBbIMH. PelleHne mpocTeHnImxX CHCTEM
HEJIMHEHHBIX ypaBHEHHH C JAByMs NepeMeHHbIMH. ['padudeckuil MeToJ peleHHs CHCTEMbI
HEJIMHEWHBIX YPAaBHEHMM C ABYyMs IepeMeHHbIMH. Cuctema ABYX HEIMHEWHBIX YpaBHEHHM C
JIBYMsI IIEPEMEHHBIMU KaK MOJIENIb PEAIBHOW CUTYalUH.

UucnoBble HEpaBeHCTBA. PenieHne TMHEMHBIX HEpaBeHCTB. [[oka3aTeibCTBO HEPABEHCTB.

KBaznpaTtHble HepaBeHCTBAa C OJHOM IepeMEeHHOW. PerieHune KBaJpaTHBIX HEPABEHCTB
rpadu4eckuM METOJOM U METOAOM HWHTEPBAIOB. METOJ WHTEPBAIOB Ui PallMOHAIBHBIX
HepaBeHCTB. [Ipocreiiirie HepaBeHCTBA € MAPAMETPOM.

Penienne TeKCTOBBIX 3a7a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepasenctBo ¢ nByMs nepeMeHHbIMU. PellieHue HepaBeHCTBA C ABYMs IIEPEMEHHBIMH.
CucreMbl HEpPaBEHCTB C JByMs IepeMeHHbIMH. ['paduueckuii MeToJ pEIIeHUs CHCTEM
HEPABEHCTB C ABYMs IIEPEMECHHBIMHU.



DOyHKIUHA

Oynkuus. CpoiicTBa (QYHKUMH: HyIH (QYHKIHH, TPOMEXKYTKA 3HAKOMOCTOSHCTBA
(GyHKIMU, TPOMEXYTKHA BO3pacTaHHs M YObIBaHHMS (YHKUWHU, YETHBIC M HEUETHBIE (YHKLUH,
HauOoJIbIlIee U HAaUMEHbLIee 3HaueHUs (QYHKIUH.

KBagparnunas ¢yHknus u €€ cBoiicTBa. lcmosnb3oBaHWE CBOWCTB KBaJApaTUYHOMN
bynkuuu s pemeHust 3agad. I[loctpoenue rpaduka kBagpatuuHoi ¢yHkiuu. IlonoxeHnue
rpaduka KBaApaTUYHON (PYHKIIMH B 3aBUCUMOCTH OT e€ Kod(pduuueHToB. ['paduku GpyHkuuii y
=ax2, y = a(x — m)2 u y = a(x — m)?> +n. Ioctpoenne rpadukoB (GYHKIUHA C MOMOIIBIO
npeoOpa30BaHUIA.

Hpobuo-nmunetinas ¢pynkius. MccnenoBanve QyHKITUH.

@ynukiwst Y = X" ¢ HATypaJIbHBIM [MOKa3aTeaeM N u e€ rpaduk.

Yucii0BbIe NOCI€I0BATEJIBHOCTH U NPOTrPeCcCUm

[lonsiTue YUCJIOBOM MOCJIEI0BATEIbHOCTH. Koneunsie u OeckoHeUYHbIe
nocieaoBarenbHOCTH. OrpaHuyeHHas IOCJIEN0BaTebHOCTb. MOHOTOHHO — BO3pacTarolas
(yObIBarommas) mocienoBaTeIbHOCTh. CrIOCOOBI 3aIaHUs MOCIICIOBATEILHOCTH: OIMCATEIbHBIN,
TaOJIMYHBIN, C TIOMOIIBLIO (POPMYIIBI N-TO YieHa, PEKYPPEHTHBIH.

ApudmeTrndeckas U reomerpuueckas nporpeccuu. CBoiicTBa 4ieHOB apu(pMeTHyecKon u
reOMeTpHUYECKON mporpeccuii. opMynbl N-ro WieHa apu(PMETHYECKON W TeOMETPHUYCCKON
nporpeccuii. @OpMyJibl CyMMBI TEPBBIX N UWICHOB apUPMETHYCCKOW H T€OMETPHUYCCKON
nporpeccuil. 3a1auu Ha MPOLIEHTHI, 0AHKOBCKUE BKJIA/IbI, KPEIUTHI.

[IpencraBiaeHne 0 CXOAMMOCTH MOCIENOBATEIbHOCTH, O CYMMHUPOBaHMM OECKOHEYHO
yOBIBAIOIIEH T€OMETPHUIECKOMN MPOTPECCUH.

Meron matrematndeckoi MHAYKIMU. [Ipocreiimme npumepsl.



I[INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA ITIPOI'PAMMBI VUYEBHOI'O KVYPCA
«AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHMS

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJibTaThl OCBOCHUS MPOTPAaMMBI MO MAaTeMaTHUKE XapaKTEepU3YIOTCsS B
YacTH:

1) maTprMoTH4YeCKOro BOCIIUTAHUSA:

MPOSIBJICHUEM HHTEpeca K TNPONUIOMY M HACTOSAIIEMY POCCHHCKOW MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro Ipas.,
MPEJICTABICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, TPOLIEYp TPaKIaHCKOTO o0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITHYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-ITHUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy/A0BOr0 BOCIIMTAHMS

YCTaHOBKOM Ha aKTHBHOE y4YacTHE B PEUICHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HANPaBIEHHOCTH, OCO3HAHMUEM BaKHOCTH MAaTEeMAaTUYECKOTO 00pa30BaHUs HAa MPOTSHKEHUH BCel
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, pACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOTO IO3HAHMSA:

OpUEHTAIINEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPECTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa, NPHPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKh Kak c(epbl UYelIOBEYECKOW MeATeTbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MaTeMaTUYeCKOU
KyJIbTypOH KakK CpEJICTBOM IIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU HWCCIIEOBATEIHCKON
NesATEeTLHOCTH;

6) ¢usuyeckoro BoOCHUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3I0POBbSI M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPHUMEHSATh MaTEMaTUYeCKHE 3HAHHWS B HWHTEpPECax CBOETO 3J0POBBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (30pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMUPOBAHHOCTHIO HaBbIKa pe(IIeKCHH,
MpU3HAHKEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa,

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelieHus 3aj1ad B 00JacTH
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCIEACTBHIA ISl OKPYKAIOMIEH Ccpebl, 0CO3HAHUEM TI00aThbHOIO XapaKTepa SKOJOTHYECKHIX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanuM K M3MEHSIIOUMUMCSH YCIOBUAM COIMATBHON U PUPOJIHOM Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO NACATCIBHOCTb, B TOM YHCJIIC YMCHUC YUYUTHCA Y APYIrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HEOO0XOIUMOCTBIO B (DOPMUPOBAHMHM HOBBIX 3HAHWN, (HOPMYIHPOBATH HJCH, IMOHATHS,
THUITOTE3bI 06 0613e1<Tax H SBJICHUAX, B TOM YHUCJIC paHCC HCU3BCCTHLIX, OCO3HABATH I[G(l)I/H_[I/ITBI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO0, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
necTBus, GOPMYIIMPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI

B pesynpTate ocBOeHUsS MPOrpaMMBl MO MaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuaromierocss Oyayr cpopMUPOBaHBI MeTampeAMeTHbIe pe3YJbTaThl,
XapaKkTEepU3yIOLIMEecs  OBJIAJICHUEM  YHHUBEPCAIbHBIMU  I103HABAaTEIbHBIMU  JEHCTBUSAMH,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHHUBEPCAJIbHBIMU PErYJIATUBHBIMHU
JEUCTBUSIMU.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble 1oruyeckue geficTBus:

BBISBJISITH U XapaKTePU30BaTh CYILIECTBEHHbIE IMPU3HAKM MAaTeMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMyTUpOBaTH ONpEAEICHUs  MOHATHH,
yCTaHaBJIMBaTh CYIIECTBEHHBI MNpPU3HAK KJIACCH(PUKAIMK, OCHOBAaHUSA Ui 000OLIeHHs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IMe, YCIOBHBIE;

BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUUs B (akTax,
JNaHHBIX, HAOMIOJEHUSX U  YTBEPXKICHUSX, MpeasaraTb KPUTEPUU JUISL  BBISBJICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUHIA;

JIeNIaTh BBIBOABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AECIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIFO4YEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3dupatrh J0Ka3aTeabCTBA MaTEMaTHUECKUX YTBEPKICHHUH (IpsMble U OT MPOTHUBHOIO),
MPOBOAMTH  CAMOCTOSATEIBHO  JIOKA3aTeJIbCTBA MaTeMaTHU4YecKuX (aKTOB, BBICTpauBaTh
apryMeHTaluIo, NPUBOANUTE MPUMEPHI U KOHTPIPUMEPHI, NPUMEHATh METOJ MaTEMaTHUECKON
UHIYKIMH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3afaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoliee NOAXOMANIMM € Y4ETOM CAMOCTOSITEIBLHO BBIJEIEHHBIX
KPUTEPUEB).
ba3oBrle uccienoBaTe/bCKUe 1eHCTBHA!

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATENbCKUI HHCTPYMEHT MO3HAHUSL, (POPMYJINPOBATH
BOIPOCHI, (PUKCUPYIOIKE IPOTUBOPEUNE, TPOOJIEMY, CAMOCTOSTEIBHO YCTaHABINBATh HCKOMOE
U JJaHHOE, (POPMUPOBAThH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;



MPOBOAMUTH MO CAMOCTOSITENIbHO COCTABJIIEHHOMY IUIaHY SKCIEPUMEHT, HCCIE0BaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO pe3yJibTaTaM IMPOBEAEHHOIO
HAOJIIOJIEHUSI, HCCIIEIOBaHMs, JKCIEPUMEHTa, OICHHBAThb JOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHUE MPOIIECCa, a TAKKE BBIIBUTATh MPEATIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Patora ¢ undopmaunmeii:

BBIABIIATH HEAOCTATOYHOCTh U N30BITOYHOCTD I/IHCI)OpMaI_II/II/I, JaHHBbIX, HCO6XOZ[I/IMBIX JJIS
peleHus 3a1a4uu;

BbIOUpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM MpeICTABICHHUS;

BBIOMpATh (HOpMy MpencTaBIeHUS MHPOPMALUMU U WILIIOCTPHUPOBATH peIIacMble 3a7adu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHMBATh  HAAEKHOCTh MHGPOPMALMM MO  KPUTEPUSAM, MPEAJOKEHHBIM WU
c(hOpMYyIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMyHUKAaTHBHBbIE YHHMBepcaIbHble yueOHbIe AeiicTBUSA

BOCIIPUHUMATh U (HOPMYJIMPOBATh CYXKJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISAMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHWS IO XOAY pEUICHHs 33Jayd, KOMMEHTHPOBATH TOJTYYEHHBIN
pe3ynbTar;

B Xoz€ OOCYX/IEHHUS 3a/aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, POOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJIEM, HAlleJCHHBbIE Ha MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXKICHHS C CY)KJIEHUSIMU IPYIMX YYaCTHHUKOB Jauajora, oOHapyXuBaTh pa3jMyuue U CXOJICTBO
MO3UIMH, B KOPPEKTHON opMe GOpMyIUPOBATH Pa3HOTIACHsI, CBOM BO3PAXKEHUS;

NpPEICTaBIATh PE3yJbTaThl pEIIeHHs 3a7ayd, SKCIEePUMEHTa, HCCIEeNIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTaluu |
0COOEHHOCTEH ayAUTOpUH;

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIUBUIYaTbHOH pabOTHI Ipu
pelIeHnH Y4eOHBIX MaTeMaTH4YecKHX 3ajad, MPUHUMATh Iellb COBMECTHOM JesTeIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM paboThl, paclpeaessaTh BUIbl paboT, 10roBapuBaThCA,
00CyX1aTh MPOIECC U Pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (0O0CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
IITYpPMBI» U HWHBIE); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUSA C
JPYTUMH 4YJ€HaMU KOMaH]Ibl, OIICHWBAaTh KadeCTBO pe3yJibTaTa U KauecTBO CBOET0 BKJajia B
OOIIMIA pe3yNbTaT MO0 KPUTEPHUSIM, C(HOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
BBISBJISITH MPOOJIEMBbl Uil pELIEHUS B JKU3HEHHBIX W Y4eOHBIX CHUTYyallHsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAX0AAX MPUHATUS PellieHUuH (MHIUBUAYaIbHOE, TPYIIIIOBOE);
CaMOCTOATCIIBHO COCTABJIATH IJIAH, AJITOPUTM PCUICHUA 3aa4YN (I/IJII/I €ro I-Ia.CTI>), BBI6I/IpaTI>
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHH ¢ yuéTOM HOBOI HHQOPMAIIIH.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIecca W Pe3ysibTara pemieHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH;

NPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh IPH PEIICHUH 3a7a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIIBCTB, HAaWJEHHBIX OIIMHOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OILICHHUBATh COOTBCTCTBUEC pe?)yJIBTaTa OCATCIIBHOCTHU HOCT&BJICHHOFI meian u yCJIOBI/ISIM,
OOBSCHATH MPUIYUHBI JTOCTHIKEHUS WM HEAOCTHIKEHUS 1IEJIH, HAXOAUTh OMIMOKY, 1aBaTh OLICHKY
MpUOOPETEHHOMY OTIBITY;

BLIpa)KaTB OMOILIUA HpI/I I/I3y‘~I€HI/II/I MaTEeMaTHUYCCKUX O6I>GKTOB 148 q)aKTOB, aBaThb
E)MOIII/IOHaJII)HYIO OHCHKy pemeHI/m 3aJa4u.

INPEJAMETHBIE PE3YJIBTATDBI

K koH1y 00ydenust B 7 kjiacce 00y4yaroUIuiics MOTYYHUT CIASAYIONINE PEAMETHbIE PE3YIbTaThI:

Yucsia ¥ BLIYUCICHUA

PaunonaneHble ynca.

[lepexonuTh OT 0AHOM (hOPMBI 3amMCH YUCeN K JIpyrod (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

Hcnonp30BaTh MOHATHS MHOXECTBA HATypaJbHBIX YHCEN, MHOYKECTBA LEJIBbIX YHCEN,
MHOKECTBA pAlMOHAJBHBIX YHCEJl TMpPU PpEUIeHUHM 3ajad, IPOBEIECHUU PpaCCYXIACHUM U
JI0Ka3aTeNbCTB.

[ToHumaTh U OOBSCHATH CMBICI MO3UIIMOHHON 3aIIMCH HATYPaJIbHOTO YUCIIA.

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

BoinonHsATe, coderass yCTHbIE U MHHCbMEHHBIE MPUEMBI, apu(PMETHUECKUE NEUCTBUS C
palMOHaIbHBIMU YHCIIAMH, MCIOJIb30BaTh CBOWCTBA YHMCEN W MpaBWiIa ICHCTBUM, NPUEMBI
palMOHANbHBIX BEIYMCIICHUMN.

BbInonHATE AEMCTBUS CO CTENEHSIMHU C HATYPaJbHBIMU [TOKA3aTESIMHU.

HaxoauTh 3HaueHUs 4YHMCIOBBIX BBIPAKEHUN, COJEpXKAIIMX palHUOHAIbHbIE YHCIA U
CTETIEHU C HATypalbHBIM I[IOKa3aTeJeM, IPUMEHITh pPa3HOOOpa3Hble CHOCOOBI U TMPHUEMBI
BBIUNCJIEHMSI, COCTABIISATh M OLIEHWBATh YHCJIOBBIE BBIPAXKEHUS IPU PEIICHUH IPAKTHUYECKHUX
3a]a4 U 3a]a4 U3 IpYrux y4yeOHbIX MPEIMETOB.

OKpyriITh YKMclia ¢ 3aJaHHOM TOYHOCTBIO, @ TaK)Ke TI0 CMBICITY MPAKTUUYECKON CUTYaIlUH,
BBINIOJHATh NPUKHUJAKY M OLIEHKY pE3yJbTaTa BBIUMCICHHUH, OLICHKY 3HAUYE€HUN YHCIOBBIX
BBIPAXXEHUI, B TOM YUCJIE TP PEIICHNN IPAKTUUECKUX 3a1a4.

Pematp TexcToBbIE 331aUu apu(PMETHIECKHM CIIOCOOOM, UCIIONIBb30BaTh TaOIUIIbI, CXEMBI,
YepTexXH, IPYrue CpeiCTBA MPEICTaBICHHSI JaHHBIX IPU PELLIEHUH 3a1a4.

PemaTte mnpakTMKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
IIPONOPLUOHATIEHOCTBIO BEIMUMH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3aAa4
¢ Y4ETOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaEMbIX OOBEKTOB.

JlenumocTsb.

Jloka3biBaTh M MPUMEHSTH MIPU PEIICHUH 3a]a4 MPU3HAKU IeTUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKku JEIMMOCTH CYMMBI U IIPOU3BEIEHUS 1IEJIbIX YHCET.

PacknanpiBaTh Ha MHOKUTENH HATYPAJIbHBIC YUCIIA.



CB0o0OOHO OnepupoBaTh MOHATUAMU: YETHOE YHMCIIO, HEYETHOE UUCIIO, B3aUMHO IPOCTHIE
YUCIIA.

Haxomute HamOonbmmii oOmMiA JeMWTEeTh W HAUMEHbIEe OO0IIee KpaTHOE YUCENT U
MCII0JIb30BAaTh UX IIPU PEIICHUN 3aa4, IPUMEHATh aIropuT™M EBKianaa.

OnepupoBaTb NOHATHEM OCTaTKa IO MOJIYJIIO, NPUMEHATH CBOMCTBA CPABHEHMM IIO
MOAYJIIO.

Auredpanyeckue BbIpaKeHHUs

BripaxkeHus ¢ nepeMEHHbIMU.

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

Hcnonb30BaTh MNOHATHE TOXKJIECTBA, BBINOJHATH TOXKIECTBEHHbIE IPeoOpa3oBaHUS
BBIPAKCHU, JOKa3bIBaTh TOXKIECTBA.

MHOroueHsl.

BoinonHATe npeobpa3oBaHus LEI0I0 BbIPAXEHUSI B MHOTOUWIEH MPUBEAECHUEM I0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BeimonuATe neiictBus  (ClOKEHUE, BBIYMTAHUE, YMHOXKEHHME) C OJHOWIEHAMH M C
MHOTOWICHAMH, TPUMEHATH (POPMYIIBI COKPAMIEHHOTO YMHOXEHHS (KBagpaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJApaToOB, CyMMa M pPa3HOCTb KyOOB), B TOM YHCIE JUIS
YIPOILEHUS BBIYUCICHUIA.

OcylecTBIATh pa3IoKEHUE MHOTOWICHOB HAa MHOXKHUTEIM C NMOMOULIBIO BBIHECEHHS 3a
CKOOKHM OOILEro MHOXHUTEJNS, TPYNIHUPOBKU CllaraéMbIX, NPUMEHAsS (OPMYIIbI COKPAIEHHOTO
YMHOXEHHUS.

[TpuMeHsaTh mnpeoOpazoBaHMsl MHOTOYICHOB Ui pPELICHHWs pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU TPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HAaTypalbHBIMU MOKa3aTeNsIMU i1 IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHus! M HEPABEHCTBA

Pemarp nuHEHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, MPUMEHSs MpaBmia Iepexona OT
HCXOJHOIO YypaBHEHUS K pPaBHOCWIBHOMY eMy. [IpoBepsiTh, sBiS€TCS JM YHCIO KOPHEM
YpaBHEHHUS.

[TonGupath mpuMepsI Map YUCE, SBISIOLUINXCS pellieHUeM JTMHEHHOTO YPaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpaQuK JHMHEWHOTO YpaBHEHUS C JBYMS
MEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pematps cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C ABYMs INEPEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE YpAaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, HWHTEPIPETHUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 33Jayd MOJyYEHHBIN
pe3yJbTar.

DOyHKIUHA

Koopaunate! u rpaduxu.

N3o00pakath Ha KOOPAWMHATHOM TPSMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanyeckoM s3bIKe.

Otmedats B KOOpAMHATHOM TNIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAWHATaM.



DyHKIUH.

CrpouTts rpaduku TUHEHHBIX ()YHKIHHA.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIWYHMHAMU:
CKOpPOCTb, BpeMs, PAacCTOSHUE, 1[€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BpEMH,
00BbEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 10 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod NpeACTaBiICHUS U aHAIW3a MHPOPMALUU, U3BIEKATh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(QUKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBathk cBONCTBA (PYHKIMI U1 aHAIN3a rpaIKOB peaibHbIX 3aBUCUMOCTEH (HYIH
(GyHKIMHU, TPOMEXYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMH, MIPOMEKYTKH BO3PACTAaHUS U yOBIBaHUS
(GyHKIIMM, HanOoJbIIee U HAUMEHbIlIee 3HaUeHUsI (PyHKLUN).

Hcnonb3oBate rpaduku Ui UcCIel0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpPU pELICHUU
3ajia4y U3 IPYrux y4eOHbIX IPEIMETOB U peabHOM KU3HU.

K koHIty 00y4eHust B 8 Kj1acce 00yJaroNMACs MMOYIHT CIICIYIONINE MPEAMETHBIC PE3YIbTaThI:

Yuciia ¥ BBIYHCIEHUS

HppanuoHanbHbie yncia.

[ToHuMaTh 1 UCTMIOIB30BATh MPEACTABJICHHS O PACIIMPEHUH YHUCIOBBIX MHOXKECTB.

CBOOOTHO OIEpPUPOBATH MOHITHSIMH: KBaJIPATHBIN KOPEHb, apH(PMETHUSCKUN KBAAPATHBIN
KOpPEHb, MPPAlMOHAIBHOE YUCIO, HAXOJWUTh, OLICHUBATH KBAAPATHBIC KOPHH, UCIOJbB3Yys IMpHU
HEOOXOJUMOCTH  KaNbKYJSTOP, BBINONHATH MPEOOpa3OBaHUsI BBIPAXKEHHH, COJAEpKAIINX
KBaJpaTHBIE KOPHH, UCTIOIb3Ysl CBONCTBA KOPHEH.

Hcnonb30BaTh HavalbHBIE TPEACTABICHUS O MHOXKECTBE JCUCTBUTEIBHBIX YHCET IS
CpPaBHEHHMSI, OKPYTJICHUS M BBIYHCICHUHN, M300pa)kaTh EHCTBUTENBHBIE YHCIA TOYKAMU Ha
KOOPJAMHATHOU IIPSMOM.

Hcnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBI0 JECATUYHBIX Ipo0ed u
creneHerd uywcia 10, 3amuchIBaTHh U OKPYIJISATH YHCIIOBBIE 3HAYEHUS PEATbHBIX BEIHYHUH C
HCIIOJIb30BAHUEM Pa3HbIX CUCTEM M3MEPEHUM.

JlemuMocCTb.

CB00OHO OTepUpOBaTh MOHATHEM OCTaTKa MO MOIYJIIO, IPUMEHSTh CBONCTBA CPaBHEHUI
110 MOJTYJIIO, HAXOJUTh OCTaTKU CyMMBI U TIPOU3BEICHUS 110 JAHHOMY MO/IYIIIO.

Auredpanyeckmne BbIPaKeHHUs

Jpo6HO-palinoHalbHbIE BRIPAKEHUSI.

Haxonuth monmycTuMple 3HAaYCHUSI IEPEMEHHBIX B APOOHO-PAIMOHATHHBIX BBIPAKECHHUSIX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATIBLHOM ApOOH.

BrimonusaTe mpuBeneHue anredpandeckux Apodei Kk olrieMy 3HaMeHaTelo, CIOXKEHUE,
YMHOXEHHE, JIeIeHNE alredpandeckux ApoOeii.

BBITIOTHATE TOXKIECTBEHHBIE TPEOOPA30BaAHUS PAIMOHATBHBIX BBHIPAKEHUM.

[Ipumenaty mpeoOpa3oBaHMsl BBIPAXKEHUW JUIA  PEIICHHWs] pa3IWYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 peaIbHOMN MPAKTUKHU.

CremnecHu.

[IpuMeHATh TOHATHE CTEMEHU C IEJBIM II0Ka3aTelIeM, BBIMOIHATH MpPeoOpa3OBaHUs
BBIPAXKEHUM, COJIEPHKAIIUX CTEIICHH C IEIbIM MTOKA3aTeIEM.

WppanurioHanbHble BEIPAXKEHUS.

Haxoauts nmomycTumble 3HAUYE€HHMs] TMEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKAIIUX
apudMeTHIECKHe KBapaTHbIC KOPHHU.



BrimonHATE  MpeoOpa3oBaHUs HUPPAIMOHAIBHBIX  BBIPAKCHHH, WCIOJIB3ysl CBOWCTBA
KOpHEH.

YpaBHeHUs] M1 HEPABEHCTBA

Pemiats kBagpaTHbIE ypaBHEHHUS.

Pemate qpoOHO-paninoHaIbHbIC YpaBHEHUS.

Pemate nuHElHBIE ypaBHEHHS C MapamMeTpaMU, HECIOXKHBIE CUCTEMbl JIMHEUHBIX
YPaBHEHUH C IapaMETPaMH.

[IpoBOaUTH MCCIEAOBaHUS YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YUCJIE C IPUMEHEHUEM
rpaguyecKux NpeacTaBicHUl (yCTaHaBIMBATh, UMEET JM YpPaBHEHUE WM CHUCTEMa YpaBHEHUU
pELIeHUs], €CJIh UMEET, TO CKOJIBKO, U IPOUEe).

[lepexonuTh OT CIIOBECHOW (OPMYIMPOBKH 3adaud K €€ anreOpandecko MOJETH C
MOMOILIBI0  COCTaBJICHUS YpPAaBHEHUS WJIM CHUCTEMbl ypaBHEHHWI, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJIyYeHHBIH pe3yibTart.

[IprMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLEHKH, PEIIATh JINHEHBIE
HEPAaBCHCTBA C OJIHOM TIEPEMEHHOM W WX CHCTEMBI, JaBaTh TPaUUCCKYI0 HILTIOCTPAINIO
MHO>KECTBA PEIICHU HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[lonumMate W WUCNONB30BaTh (YHKIMOHAIBHBIE TIOHATHSA U SI3bIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHHUSI), ONMPEACIATh 3HAYCHHE (PYHKIMHM I10 3HAYCHHWIO apryMEHTa,
OTIpeeNATh CBOICTBa (PyHKIMHU 110 €€ rpaduKy.

Crtpouts rpaduku QyHKIIHIA , OMUCHIBATh CBOMCTBA YMCIOBOM (YHKIINH 1O €€ rpaduKy.

K xoniy o0y4yenus B 9 kiacce 00y4yaromuiicst MOTyYUT CISAYIOMINUE TPEAMETHBIE PE3YIbTaThI:

Yucsia v BbIYUCICHUSA

CB0OOOIHO OmepuUpoBaTh MOHATHSIMH: KOPEHb N-H CTEMEHHU, CTENEHb C PalMOHATHHBIM
MoKa3aTeJieM, HaxOJUTh KOpPEHb N-U CTENEeHU, CTENEeHb C pPAIMOHAIBHBIM IOKa3aTeseM,
UCIIONIB3YSl TPU HEOOXOIMMOCTH KAIBKYJISITOpP, MPUMEHATh CBOWMCTBA KOPHS N-H CTENEHH,
CTEIEHHU C PALIMOHAJIBHBIM MTOKA3aTelIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JEHCTBUTENBHBIX 4YHCEN IMPU PELIEHUH 3ajad,
MIPOBEICHUH PACCYKICHHUH U I0Ka3aTEIbCTB.

CpaBHUBaTh W YHOPSAIOYHMBATH JCUCTBUTEIBHBIC YHCIA, OKPYIJIATH JEHCTBUTEIHHBIE
YKCIIa, BHIOJIHATH IPUKUIKY PE3yJbTaTa BEIYMCICHHUH, OLIEHKY YHCIIOBBIX BBIPAXKEHUN.

Auredpanyeckune BbIPaKeHHUs

CBoOOmHO oOmepupoBaTh TOHITHEM KBAJPATHOTO TPEXWICHa, HAXOIUTh KOPHH
KBaJpaTHOI'O TPEXUJICHA.

PackitanpiBats KBagpaTHbIN TPEXUIICH HA JIMHEMHBIE MHOKUTEIH.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHelHBIC W KBaJpaTHBIC YpaBHEHUS, YpaBHEHUS, CBOASIIAECS K HUM, TPOOHO-
palMoHaIbHBIC YPaBHEHUS.

Pemiate HecnokHbIE KBaAPATHBIE YPABHEHUSI C TAPAMETPOM.

Pemiate nuHeElHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, MCIOJIb30BaTh METO]
MHTEPBAJIOB, M300pakaTh pellieHUE HEPaBEHCTB Ha YHCIOBOW MPSMOM, 3alKMCHIBATh PELIECHHUE C
ITOMOILBKO CUMBOJIOB.

Pemiate cucteMbl IBYX JUHEHHBIX YpAaBHEHHH C JABYMsI NMEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJJTHO YPAaBHEHUE HE SBIISICTCS JIMHEHHBIM.

Pemats HECI0KHBIE CUCTEMBI HETMHEMHBIX YPAaBHEHUH C ITapaMETPOM.



[IpumMeHATh  MeTOABI  PABHOCWIBHBIX  MpeoOpa3oBaHUM, 3aMEHbl  IEPEMEHHOM,
rpadu4ecKoro MeToia Mpy peleH!: ypaBHeHU! 3-i u 4-i cTeneHeil.

Pemate cucreMpl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIHE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPAMOH,
3aIAChIBATh PELICHHUE C TIOMOILBIO CHMBOJIOB.

Pemate ypaBHEHHS, HEpaBEHCTBa M HX CHUCTEMBI, B TOM YUCJIE C OrPAHUYCHUIMH,
HaIpUMep, B LIEIbIX YHUCTIaX.

ITpoBOAMTE HCCIENOBAaHUS YPABHEHUI U CUCTEM YPAaBHEHHH, B TOM YUCIIE ¢ IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHui (yCTaHAaBIUBaTh, UMEET JIM ypaBHEHHE WU CHCTeMa ypaBHEHUH
pELIEHus, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Pemrate TekcToBBIe 3amauM  anreOpandecKMM CIOCOOOM C IOMOINBIO COCTaBJICHUS
YPaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh  ypaBHEHMs, HEpPaBEHCTBA M HUX CHCTEMbl JJI  COCTaBJICHUS
MaTeMaTUYeCKON MOJENIM PEaJTbHOM CUTyallud WIM MPUKIAJHOM 3a1ay, WHTEPIpPETUPOBATh
[IOJIy4YEHHBIE PE3YJIbTAThl B 3aJAaHHOM KOHTEKCTE.

YucioBblie MOCIEI0BATEIBLHOCTH H MPOIPecCHn

CB0060HO OnepUpOBaTh MOHATUAMU: 3aBUCUMOCTb, (DYyHKIMS, rpaduK QyHKIMU, TIpsMast
IPONOPLUMOHAIBHOCTb, JIMHEHHAas (yHKUMsA, oOpaTHas MNPONOPLHMOHAIBHOCTh, Iapadoia,
runepooa, KyCoOuYHO-3aJaHHast QyHKIHUS.

HccnenoBath (yHkiuio mno e€ rpadguky, ycTaHaBIMBaTh CBOMcTBa (yHKIMI: 00aacTh
OIlpeNieIeHusl, MHOXKECTBO 3HAUYeHUH, HyIM (QYHKIUHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
MIPOMEXYTKHU BO3pacTaHUsl U YObIBaHHUS, YETHOCTh U HEUETHOCTh, HAaMOOJbIIEE U HAUMEHbIIEE
3HAu€HUsl, aCUMIITOTHI.

PacnozHaBaTh  KBajgpaTtuuHyro (QyHKOMIO 10  ¢dopMmysde, TNPUBOIUTH  NPUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON KU3HHU, (PU3UKHU, TEOMETPHH.

Onpenensatb nojio)keHUe rpaduka KBaJpaTMUYHOM (QYHKIUMM B 3aBUCUMOCTH OT €€
KO3 (PUIIUEHTOB.

CrpouTth rpaguk KBaJpaTUYHON (YHKIMH, ONMUCHIBATh CBOWCTBA KBAPAaTUYHON (YHKIIUU
1o e€ rpauky.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIMH [Tl pEIICHUS 3a]1a4.

Ha npumepe kBagpatuuHoil pyHkumu crpoutsh rpaduk ¢ynkmmu y =af(kx + b) + ¢ ¢
NOMOIIBI0 IpeoOpa3oBanmii rpaduka pyHkmn y=F(x).

WNnmtocTpupoBaTh ¢ MOMOIIBI0 Tpaduka peasbHyl 3aBUCUMOCTh MIIM IPOLECC MO HX
XapaKTepUCTHKAM.

ApudmMernyeckasi M reomeTpu4YecKasi Iporpeccuu

CBoOoHO omepupoBaTh MOHATHSAMH: TOCJIEIOBATENbHOCTh, apupMeThdeckas |
reoMeTpHUEeCcKasl IPOrpeccuu.

3amaBaTh MOCIEAOBATEIBLHOCTH PAa3HBIMU CIOCOOAMH: OIKCATENbHBIM, TaOIMYHBIM, C
MOMOIIbIO (OPMYIIBI N-TO YJIeHA, PEKYPPEHTHBIM.

BBINONHATE BBIYMCICHHUS C MCIIONB30BaHHEM (OpMYNT N-TO WieHa apu(PMETHUYecKol u
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.

Pemarte 3agaun, cBA3aHHBIE C YMCIOBBIMU IIOCJIEIOBATEIBHOCTAMM, B TOM YHCIE 3aa4d
U3 pealbHOM KU3HU (C HCIIOIB30BAaHUEM KaIbKYISTOPa, IU(PPOBHIX TEXHOIOTHIA).



Pacrio3naBaTe W IPUBOAUTH MPUMEPHI KOHEUYHBIX U OECKOHEUHBIX IMOCIIEI0BATEILHOCTEH,
OIrPaHUYECHHBIX MOCJIEN0BATEIbHOCTEM, MOHOTOHHO BO3pacTaroux (yObIBaromuX )
ITOCJIeJOBATEIbHOCTEH.

NMeTp TIpeACTaBICHHE O CXOJAMMOCTH IIOCIEIOBATEIHPHOCTH, YMETh HAXOJUTh CyMMY
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM IIPOTPECCHH.

HpI/IMeHHTb MECTO/L MaTeMaTH‘ICCKOﬁ I/IHI[yKLII/II/I HpI/I pCIJ_IeHI/II/I 3a1a4.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
NMpOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 YUCJIA 1 BBIUMCJIEHU L. 1 1 bubmmoreka [IOK
ParnonanbHble yrcia (IOBTOPEHHE) https://m.edsoo.ru/77e09b13
5 OYHKIHWN. KoopauHatel u 17 1 bubnnorexa [HOK
rpaduku. OyHKIHNA https://m.edso0.ru/77e09b13
3 AJITEBPAMYECKUE BbIPAXKEHUSI. 7 bubmuorexa [JOK
BeipaskeHus ¢ mepeMeHHBIMU https://m.edso0.ru/77e09b13
4 YPABHEHI/I{{ 1 CUCTEMBI 10 1 bu6mmoreka [IOK
YPABHEHUM. Jluneiinpie ypaBHEHUs https://m.edsoo.ru/77e09b13
5 UUCJIA U BBIYUCJIEHUA. Crenens ¢ 6 bu6mmoreka [IOK
HaTypaJbHBIM [TOKa3aTelIeM https://m.edso0.ru/77e09b13
6 AJITEBPANYECKUE BBIPAXXEH . 93 1 bu6nmoreka [JOK
MHoro4IeHb! https://m.edsoo.ru/77e09b13
7 AJITEBPANYECKUE BBIPAXXEH . 14 1 bu6nmoreka [JOK
DopMyIIbl COKPAIIEHHOTO YMHOKEHUS https://m.edso0.ru/77e09b13
bu6mmoreka [IOK
8 YNCJIA 1 BBIYUCJIEHUSL. lenumocTthb 10 https://m.edso0.ru/77e09b13
. bubnuorexa [IOK
o OYHKLHN. Jneitnas pynicuis 16 . https://m.edsoo.ru/77e09b13
YPABHEHUA 1 CUCTEMBI
10 YPABHEHUH. CrcTeMb! THHEHHBIX 14 1 Bu6miorexa LIOK

YpaBHEHUN

https://m.edsoo.ru/77e09b13
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1 [ToBTOpenue, 06001ICHNE, 3 bubmuorexa [JOK
CHCTEMATU3ALMSA 3HAHUN https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME



https://m.edsoo.ru/77e09b13

8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
1 YPABHEHUWS U HEPABEHCTBA. 20 1 bu6mmoreka [IOK
Hepasencrpa https://m.edsoo.ru/6d40b704
) YHCJIA YU BBIYUCJIEHUSI. 17 1 bubmmoreka [JOK
KBanparHblii KOpeHb https://m.edso0.ru/6d40b704
3 YPABHEHNMA 1 HEPABEHCTBA. 17 1 bubnuoreka [{OK
KBazaparHbie ypaBHEHHUS https://m.edso0.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXKEHU . 17 1 bubmuoreka [IOK
JIpoOHO-paliOHAaIbHBIE BHIPAKEHUS https://m.edsoo.ru/6d40b704
5 YPABHEHHWS U HEPABEHCTBA. 19 1 bubmmoreka [JOK
JIpoOHO-palMOHAIbHBIC YPABHEHHSI https://m.edsoo.ru/6d40b704
bubnmorexa LIOK
0 OYHKIMN 15 L https://m.edsoo.ru/6d40b704
- AJITEBPAMYECKUE BBIPAXKEHUSI. 14 bubmmoreka [JOK
Crenenu https://m.edsoo.ru/6d40b704
bubmmoteka IIOK
8 YNCJIA U BBIYUCJIEHUSL. [lenumocTth 7 1 https://m.eds0o.ru/6d40704
9 [ToBTOpenue, 06001IeHNE, 10 1 bu6nmorexa LIOK
CHCTEMAaTH3alus 3HAHUH https://m.edsoo.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I1O 136 3 0

I[TPOT'PAMME
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9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Konrpoabubie IIpakTuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
bu6nmoreka [IOK
1 OYHKIUN 25 1 https://m.edsoo.ru/133deaba
) YPABHEHUWA 1 HEPABEHCTBA. 15 1 bubmmoreka [JOK
KBanparHbie HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHNMA 1 HEPABEHCTBA. o5 1 bubnuoreka [{OK
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI https://m.edsoo.ru/133deaba
4 UMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 1 bubnnorexa [JOK
U TTPOI'PECCHUUA https://m.edsoo.ru/133deaba
AJITEBPAMYECKUWE BBIPAXKEHU . bubmmoreka [JOK
3) 12 1
CrerieHb ¢ pallMOHAIBHBIM ITOKa3aTeIeM https://m.edsoo.ru/133deaba
6 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 34 1 bu6nunorexa LIOK
3HAHHUN https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHusA
pe3yjabTara
1 Yucna u BBIYUCIECHUS
11 BrImonHATh, codeTas ycTHbIE M NMUCHMEHHBIE MPUEMBI, apu(MeTHuecKue
' JeMCTBUS C pallMOHATLHBIMH YHCIIAMH
HaxonuTh 3HaueHMsI YMCIOBBIX BBIPAXKEHUM, NPUMEHATH pPa3sHOOOpa3HbIE
1.2 crocoObl M OpUEMBI BBIUMCIECHUS 3HAUYE€HUN JPOOHBIX BBIPAKEHUH,
coJepKanx OOBIKHOBEHHBIE U AECATUIHBIC POOH
[Tepexoauts oT oHON (OPMBI 3aIMCH YHCEN K JIpyroil (mpeoOpa3oBhIBaTH
1.3 JNECATHUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO JPOOD)
1.4 CpaBHUBATh U YIOPSAI0YMBATH PALIMOHAIBHBIE YUCIIA
15 OKpyrIaTh uncia
BbIMONHATE TPUKUAKY W OLEHKY pe3ylbTaTa BbIUYMCIEHUH, OLIEHKY
1.6 3HaYEHUH YHCIIOBBIX BBIPAKCHUH. BBIMONHATE AEHCTBHS CO CTENEHSIMHU C
HaTypaJbHBIMH [TOKA3aTeIAMHU
17 [lpuMeHsTP TpPU3HAKKA  JCTUMOCTH, pa3IOKEHHE Ha  MHOXHUTEIHN
' HATYPaITbHBIX YUCEIT
Pemate mpakTHKO-OpMEHTHPOBAaHHBIE 3a]la4d, CBS3aHHBIE C OTHOIICHHEM
18 BEJINYHH, IPOTIOPINOHATBHOCTHIO BEJIMYHH, MPOICHTaMH,
' UHTEPIPETHPOBATh PE3YNbTAThl PEIICHUs 33a7ad ¢ y4ETOM OTpaHHYCHHH,
CBSI3aHHBIX CO CBOMICTBAMH pacCMaTPHBAEMBIX 00BEKTOB
2 AnrebpanuecKue BhIpaXKEHUS
21 Hcmonp30BaTh anredpanveckyr0 TEPMHHOJIOTHIO M CHMBOJIUKY, IPUMEHSTh
' e€ B IIpoliecce OCBOCHUS y4eOHOro MaTepuasa
29 HaxonuTh 3HaueHUs OYKBEHHBIX BBIPOXCHHW TPU 33aJaHHBIX 3HAYCHUSX
' HIEPEMEHHBIX
53 BoimmonHATe  mpeoOpa3oBaHMsS — LIENOTO  BBIPAKEHUS] B MHOTOWIEH
' NPUBEJCHUEM MOJA0OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK
54 BBINONHATE yMHOXXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOWIEeHa Ha
' MHOTOWJIEH, TPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBI M KBaJIpaTa pasHOCTH
OcymiecTBIATh Pa3/I0KEHUE MHOTOWIEHOB HAa MHOXXHUTEJIU C IOMOIIBIO
2.5 BBIHECEHUS 3a CKOOKHM OOIIEro MHOXXHUTENS, TPYHNIUPOBKU ClIaraeMbIX,
npUMeHEeHHs GOpPMYI COKPALIEHHOTO YMHOKEHUS
2.6 [TpumensTh MpeoOpa3oBaHMsi MHOTOWICHOB JIJIsl PEIICHUS PA3TUYHBIX 33134




U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIBHON IIPAKTUKU

Hcmonp30BaTh CBOMCTBA CTEICHEH C HaTypajJbHBIMU IIOKA3aTCIIAIMU  JIA

21 peoOpa3oBaHus BHIPAKEHUI
3 VYpaBHEHHs U HEPABEHCTBA
Pewars nuHElHbIE ypaBHEHMS C OJHOM IIEPEMEHHOM, IPUMEHSS IpaBUIIA
3.1 Iepexosia OT WCXOJHOTO ypaBHEHHUS K paBHOCHIbHOMY eMy. IIpoBepsts,
ABJIIETCS JIM YUCIIO KOPHEM YpaBHEHMS
3.9 [TpuMmeHsTh Tpaduueckue METObl IPU PEICHUH JUHEHHBIX YpPAaBHEHUN U
' UX CHCTEM
33 [Tonbupars npumepsl nap YuUCeN, SBJSIOIMXCA pEIIeHHUEeM JUHEHHOro
' YPaBHEHHUS € ABYMs IEPEMEHHBIMU
CtpouTh B KOOPIMHATHOW IUIOCKOCTH TpaduK JTMHEWHOTO YpaBHEHHS C
3.4 IBYMsI TIEPEMEHHBIMH, TIIOJB3YSICh TpaduKOM, TNPHUBOIUTH PUMEPHI
pelIeHNs ypaBHEHUS
35 Pemate cucremsl IBYX JIMHEMHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMH, B
' TOM 4YHCIIe TpaguIecKn
CocraBiaATh W pellaTh JIMHEWHOE YPAaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH IO YCJIOBHIO 3a/a4d, UHTEPIPETHPOBATb B COOTBETCTBUM C
KOHTEKCTOM 3a/1ayM MOJTY4YECHHBIN pe3ybTaT
4 Koopaunats! u rpapuku. @yHkuun
N300paxkaTb Ha KOOPAMHATHOW TMPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHbIM ~ KOOpJMHATaM, Jy4yHd, OTpPE3KH, HHTEpBajlbl, 3alUCHIBAThH
YHCIJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
4.2 Otmeudats B KOOpAMHATHOM TNIOCKOCTH TOUYKH 110 3a/IaHHBIM KOOPINHATaM
4.3 Crpourts rpaduku nuHeiHbIX QyHKIMNA. CTpouTh rpaduk GyHKINHN Y = [X|
OnuceiBaTh C TOMOLIBIO (YHKIMA M3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMS, PAaCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCT,
IIPOU3BOIUTENILHOCTbD, BpeMsl, 00bEM pabOThI
4.5 Haxoaute 3HaueHne GpyHKIUM 110 3HAYSHUIO €€ apryMeHTa
[Torumate rpaduueckuii crocod MpeaCcTaBICHUS W aHaIn3a WHGOPMAIIHH,
4.6 U3BJIEKATh W HUHTEPIPETUPOBaTh HH(OpPMALMIO U3 TpapUKOB peaTbHBIX
MPOLECCOB M 3aBUCUMOCTEM
8 KUIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbTara
1 Yucna u BBIYUCIECHUS
11 Hcnonp30BaTh HayaabHBIE NPEACTABIECHUS O MHOXECTBE JAEHCTBUTEIBHBIX




qyucen Ui CPAaBHEHMs, OKPYIJIGHUS H  BBIUMCICHUH, HU300pakaTh
JEUCTBUTEIIBHBIC YUCIIa TOYKAMU HA KOOPAUHATHOM MPSAMOU

[IpumensTh MOHATHE apU(METHUECKOTo KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJpaTHbIE KOPHH, HCHONB3Ysd NPU HEOOXOIUMOCTH KAIBKYISATOP,

12 BBINOJIHATh TPEOOpPa3OBaHMsI BBIPAKCHUH, COAEPIKAIIMX KBaJpaTHbIC
KOPHH, UCIIOJIb3ysl CBOMCTBA KOPHEHN
13 Hcnonb30Bath 3a0MCcH OONBIIMX M MaJbIX YHCEI C MOMOUIbIO ECATHUYHBIX
' apo0eit u crenenei yuca 10
2 Anrebpanyeckue BhIpaXKeHUs
51 [IpumeHsTh MOHATHE CTENEHW C LEeJIbIM [0Ka3aTeleM, BbIIOJIHATh
' peoOpa3oBaHus BBIPAXKEHUH, COEPIKALUX CTENEHH C LIEIbIM II0Ka3aTeIeM
BBINONHATE TOXKIECTBEHHBIE MTPEOOpPa30BaHUs PAllMOHAIBHBIX BBIPaKEHUM
2.2 Ha OCHOBE MpaBWJl ACWCTBUH HAaJ MHOTOWIEHaMH M ainreOpanyecKuMH
TpOoOsIMU
2.3 PacknaapiBaTh KBaIpaTHBIN TPEXUIECH HA MHOKUTEIN
54 [IpumensaTs npeoOpa3oBaHus BBIPAXKEHUIN ISl PELIEHUS Pa3iIMyYHbIX 3ajay
' U3 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MPaKTUKU
3 YpaBHEHMS U HEPABEHCTBA
31 Pemats nuHeiHble, KBaJpaTHbIE YpaBHEHHUS U pallMOHAJIbHbIE ypaBHEHUS,
' CBOJSIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMU
[TpoBoAMTH MpOCTENIINE UCCIEAOBAHNS YPABHEHUNA U CUCTEM ypaBHEHUH, B
3.9 TOM YHCJIE C IPUMEHEHUEM IpadUuecKux MpeacTaBieHuil (ycTaHaBIUBaTh,
' UMEET JIM YpaBHEHHE WJIM CHUCTeMa YpPaBHEHUU DPELICHUs, €CIM UMEeT, TO
CKOJIBKO, U TIpOYee)
[TepexoauTh OT COBECHON (OPMYIHMPOBKM 3aj1aud K e€ anredpandeckoi
33 MOJZIEJIM C TOMOIIBIO COCTaBJICHMS YPAaBHEHHs WJIN CHCTEMbl ypaBHEHUH,
' UHTEPIPETUPOBAThL B COOTBETCTBUM C KOHTEKCTOM 3ajjaud IOJTYYEHHbIN
pe3ynbTaT
[IpumeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLIEHKH,
34 pelaTh JIMHEHHBIE HEPAaBEHCTBA C OJHOM IMEPEMEHHOW U HMX CHCTEMBI,
' JaBaTh TpaUUecKyl0 WIUTIOCTPAIMI0 MHOXECTBA PEIICHUN HEpaBEHCTBA,
CUCTEMbI HEPABEHCTB
4 OyHKIIH
[Tonumath U UCTIONB30BATh (PYHKIIMOHAIBHBIE TIOHATUS U A3BIK (TEPMHHBI,
4.1 CUMBOJIMYECKHE O00O03HAu€HUs), OMNpPENeNiTh 3Haue€HUuEe QYHKIUH IO
3HA4YEHUIO apryMEHTa, ONPeeNIATh CBOMCTBA (PyHKIUH 110 €€ TrpaduKy
Crpoutsb rpaduku 3eMeHTapHbIX (YHKINN BUIA:
y=k/x
4.2




k/x
, Y =X2,y = X3, y = [x|, onuchIBaTh CBOWCTBA YHMCIOBOM (PYHKIUHU MO e

rpaduxy
9 KUIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusi
pe3yJbTara
1 Yucna v BIYKCICHUS
11 CpaBHUBATH U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA
Bremonaate apudpmernyeckue ACUCTBUS C pPAlMOHAIBHBIMH YHCIAMH,
1.2 coueTasi YCTHbIE U IIMCbMEHHbIE MNPHUEMBI, BBINOJHATH BBIYUCICHHUS C
MPpaLMOHATIbHBIMU YU CIIAMU
13 Haxoguth 3HaueHus CTENEHEW C LEJIbIMM II0Ka3aTesIMU U KOPHEH,
' BBIUNCIIATh 3HAYECHUS YUCIOBBIX BBIPAXKCHHUN
14 OKpyrisiTh [EHCTBUTENIBHBIE YHUCIIA, BBINOJNHATH NPUKUAKY peE3yJibTara
' BBIUNCJICHU, OLICHKY YHMCIIOBBIX BBIPa)KEHUN
2 VYpaBHeHUs 1 HEpaBEHCTBA
51 Pemates nuHelHBIE M KBaJgpaTHBIE YPAaBHEHHs, YPAaBHEHUs, CBOIALIUECS K
' HUM, IpOCTeNIINEe APpOOHO-pAlMOHAIbHbBIE YPaBHEHUS
Pemate cuctemel AByX JIMHEWHBIX YPaBHEHUH C JIBYMsI IIE€PEMEHHBIMH U
2.2 CUCTEMBI [JBYX YPAaBHEHMH, B KOTOPBIX OJHO YpPaBHEHHE HE SBISAETCS
JIMHEVHBIM
Pemate TekcTOBBIE 3amaun  anreOpandecKUM CIOCOOOM €  TOMOIIBIO
2.3 COCTaBJICHUS] ypaBHEHUS WM CHCTEMbl JBYX YpaBHEHUH C JByMs
NepPEMEHHBIMU
[IpoBoauTh NpoCTEHIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHUH, B
54 TOM 4HCIE€ C NpPUMEHEHHEM TIpadUuyecKux MpeaCcTaBICHUN (Harpumep,
' yCTaHaBIIMBaTh, UMEET JIM YpaBHEHHE WM CHCTEMa YPaBHEHMH pelleHus,
€CJI UMEET, TO CKOJIBKO)
Pemate nuHeiiHblE HEepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh
2.5 pEllIeHNe HEPAaBEHCTB Ha YHCIOBOM IpSAMOM, 3alMChIBaTh PELICHHE C
IIOMOLIBIO CUMBOJIOB
Pemate cucreMpl JIMHEMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
26 BKJTIOYAIOIME KBAJpaTHOE HEPAaBEHCTBO, M300pakaTh PEIICHHE CUCTEMBI
' HEPAaBEHCTB HA YMWCIIOBOM NpPSIMOM, 3alUChIBaTh PEUIEHHE C IOMOILBIO
CHUMBOJIOB
2.7 Hcnonb30BaTh HepaBeHCTBA IIPU PELIEHUH Pa3IMUYHBIX 331a4




DyHKIMHU

PacriosnaBath (yHKIMHM M3y4eHHBIX BHUIOB. [loKa3plBaTh CXEMAaTHYECKH
pacroyio’)keHre Ha KOOPIMHATHOM IJIOCKOCTH TpauKoB (PYHKIHMI BHIA:

3.1 -
y=kx, y=kx+b, y=k/x, y=ax>+bx+c, B 3aBUCHMOCTH OT 3HAYCHHI
K03(pPHULIMEHTOB, ONUCHIBATH CBOMCTBA (DyHKIIUN

39 [Toka3piBaTh CXEMATHUYECKH DPACIOJIOXKECHHE HA KOOPAWHATHON IUIOCKOCTH

' rpadukoB GyHkiui Buga y = VX, Y = |X| 1 onuchIBaTh CBOMCTBA (PYHKITUI

33 CrtpouTh 1 M300pakaTh CXEMaTHUECKU TPaPUKU KBAJIPATHUHBIX (YHKIIUH,

' OIKCHIBATh CBOWCTBA KBAIPATUYHBIX (DYHKIIHIA 110 UX TpaduKam
3.4 Pacnio3naBate kBagpaTHuHy0 QYHKIUIO IO (hopMyIie, IPUBOAUTH TPUMEPHI
' KBaJPaTHYHBIX QYHKIUI U3 peaabHOM KNU3HHU, (PU3HKH, TEOMETPHH
4 Apudmerndeckas ¥ reOMETpUIECKasi IPOrPecCcuu
41 Pacno3naBare apudmMeTHUECKyr0 M TEOMETPHUYECKYIO TPOTPECCHH TpU
' pa3HBIX CIIOCO0AxX 3aJaHusl
BEIMONHATE BBIYMCIEHUS C HWCHOJB30BaHWEM (GOpMyn N-TO UiIeHa

4.2 apu(METHUECKOW ¥ TEOMETPHUYECKOW TPOTPECCHii, CyMMBI IEpPBBIX N
YJICHOB

43 H300pakaTh YJICHBI TOCIEIOBATEILHOCTH TOYKAMH Ha KOOPJIWHATHOM

' TIOCKOCTH
Pemate 3amaun, cBsI3aHHBIE C YHCJIOBBIMH TOCIIEIOBATEIBHOCTSMHU, B TOM
4.4 quciae 3aJjauyd M3 peajbHOM JKM3HU (C MCIIOIb30BaHMEM KaJIbKYISATOpA,

U(POBBIX TEXHOJIOTHI)



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, TIEPEXO0 OT OJTHOM (HDOPMBI 3arucu IpooOei
11 K aApyroil. IloHaTre panmoHanbHOro 4Kcia, 3alUch, CPABHEHUE, YIIOPSI0UMBAHHE
palMOHAIbHBIX YUCEI
12 ApudmeTndeckre ACUCTBUA C pPalMOHAIBHBIMH 4YHclamMu. Pernenuwe 3amau u3
' pealibHOM MPAKTUKK HA YaCTH, HA JPOoOH
13 CreneHp C HaTypaJbHBIM TIOKa3aTeleM: ONpeAeTieHHe, Ipeodpa3oBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [IpouieHThl, 3anUCh MPOLIEHTOB B BUJE ApOOM U poOU B BHUJE NMPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4Ml Ha MIPOLIEHTHI, PELLICHUE 3a4a4 U3 PEaJIbHOU TPaKTUKU
15 [IpuMeHeHre MPU3HAKOB JETUMOCTH, Pa3lOXKEeHHEe Ha MHOXKUTEIH HATypallbHbBIX
' qucen
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHas MPONOPIMOHATBHOCTH
2 Anrebpanueckue BhIpaXKEeHUs
21 [IepeMeHHBIE, YMCIOBOE 3HAYEHWE BBIPAXKEHUS C NEpeMeHHOW. JlomycTuMmele
' 3HAYEHUS IEPEMEHHBIX
59 [IpencraBnenne 3aBUCUMOCTM MEXKIy BeIMYMHAMH B  BUAE (HOpMYIIbL.
' Beorurcienus mo Gpopmyinam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPRXKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeIeM
95 Opnownensl n MHorowieHsl. CreneHp MHorowieHa. CrokeHUE, BBIYMTAHUE,
' YMHOXEHHE MHOTOYWJIEHOB
26 @DopMybl COKpAIIEHHOTO YMHOXKEHMsI: KBaJapaT CYMMBI M KBaJgpaT Pa3HOCTH.
' Popmyna pa3HOCTH KBapaToB. Pa3noxeHne MHOrOWIEHOB HA MHOXKUTEIN
3 YpaBHeHUs
31 YpaBHEeHHE, KOpEHB ypleHeHm, npaBuia 1peoOpa3oBaHUs  ypaBHEHUS,
PaBHOCHUJIIBHOCTb YPaBHEHUN
39 JIuneliHoe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOrO
' ypaBHEHUS, PEIIEHUE JIMHEUHBIX YPaBHECHUI
33 CocraBieHue ypaBHEHHMM IO YCJIOBMIO 3ajauyd. PerieHne TEKCTOBBIX 3ajad C
' TIOMOILLIO YPaBHEHUI
3.4 JluneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduk
CucreMa ABYX JIMHEWHBIX YpaBHEHUU C ABYMs NEepeMeHHbIMU. PemieHue cucrem
3.5 YpaBHEHUW CIOCOOOM TMOJCTAaHOBKH. [IpUMephl perieHus TEKCTOBBIX 3a/ay C

MTOMOUIBIO CUCTEM YpaBHEHUU




4 Koopaunats! u rpadpuku. OyHKmm
4.1 Koopaunara Touky Ha IpsIMOiA
49 Hucnossle NMPOMEXKYTKH. PaccTossHue Mexay IBYyMs TOYKAMHM KOOPAMHATHOMN
' IPAMOiA
43 [IpsmoyronpHas cucrema koopaunat, ocu OX u Oy. AGcrycea U OpAMHATA TOYKU
' Ha KOOPAUHATHOM IIIOCKOCTH
44 [Tpumepsr rpadukoB, 3agaHHbIX (opmyramu. YUYrteHue rpaduKOB peanbHbIX
' 3aBHCHMOCTEM
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CBoricTBa QyHKIHIA
4.6 Jluneitnas pynkuus, e€ rpaduk. 'paduk dyHkum y = [X|
4.7 ['paduueckoe perieHne JIMHEHHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUI
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
11 KBagpatHbiif kopeHb u3 uucna. [loHsTHe 00 HppalMOHANBHOM 4YHCIIE.
' JlecaTHUHBIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(METHUECKUX KBaJpPAaTHBIX KOPHEH H WX MpPHUMEHEHHE K
1.2 MpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYUCIEHUAM. J[leficTBUTENbHBIE
qucna
1.3 Cremnens cC 1e7bIM TIOKa3aTenieM u e€ cBoiicTBa. CTaHmapTHas 3aluch Yuciia
2 Anrebpanyeckue BbIpaXeHUs
2.1 KBanpathblil TpéxusieH, pa3iaoKeHUe KBaJpaTHOro TPEXUIEHA Ha MHOXKUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO airedpandeckoit qpodu
2.3 CrnoxxeHue, BRIYMTAaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKkux apooei
24 ParmonanbHble BEIpaXXeHUS U UX MTpeoOpa3oBaHue
3 YpaBHEHUS 1 HEpPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema
' Buera
3.2 Pemenue ypaBHeHHil, CBOAAIIUXCA K JUMHEWHBIM U KBAJIPATHBIM
3.3 [Ipocreiime ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'paduueckas uHTEpHpeTanusi ypaBHEHUH C JIByMs IE€PEMEHHBIMH M CHUCTEM
3.4 JIMHEWHBIX YpPaBHEHUH C JBYMs IepeMeHHbIMHU. [IpuMepsl pelieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMsI [IEPEMEHHBIMU
35 Pemenne TekCTOBBIX 33724 anreOpandecKuM CrocoooM
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TIepeMEHHOM




3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOU
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
41 [Tonstue ¢ynxnuu. O6nacTh ONMpelneneHuss U MHOXKECTBO 3HAUYEHUN (PYHKIIMH.
' Cnioco0bl 3a1anust GyHKITUN
4.2 I'padux ¢pynkumu. UreHne cBOMCTB GyHKINU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GPyHKITUH, OTPAXKAIOMIUX PeaIbHBIE TPOIECChI
44 OyHKIMM, ONUCHIBAIOIIME TMPSAMYH0O M OOpaTHYI0  MPONOPLUOHAIbHbIC
' 3aBHCUMOCTH, UX rpapuKu
4.5 Oyukuuu y =x2,y = x3
4.6 Oyukmum Y = [IX, Y = x|
4.7 I'padmyeckoe pemeHne ypaBHEHUH U CUCTEM YpaBHEHHM
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna u BBIYUCICHUS
11 PammonanbHeie  4Hcna, HMppalMOHANBHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHHIE
' JECATHYHBIE JAPOOH
MHOXeCTBO JeHCTBUTENBHBIX 4YHCEN, ACHCTBUTEIbHBIE YHMCIAa KaK OECKOHEUHbIE
12 JecATUYHble IpoOu. B3anMHO 01HO3HAUYHOE COOTBETCTBHUE MEXAY MHOXECTBOM
' JeUCTBUTENBHBIX YHMCET M KOOpAWHATHOM mpsiMoil. CpaBHeHHE J€HCTBUTENBHBIX
qHCcen
1.3 Apudmernueckre IeHCTBHS ¢ AEUCTBUTEIbHBIMHI YHCIaMH
W3mepenus, npubnvkeHusi, oueHKU. Pa3Mepsl OOBEKTOB OKPYKAIOIIEro MHpA,
14 JUTMTENIFHOCTh TIPOLIECCOB B OKpyKaromeM wMupe. [IpubmmkéHHOe 3HadeHHe
' BEJIMYMHBI, TOYHOCTH mNpuOImKeHus. OkpyrieHue uymcen. [Ipukumka W OIeHKa
pe3yJIbTaTOB BHIYMCICHUIN
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 VYpaBHEHUSI ¢ OTHON EpEMEHHON
2.2 JIuneliHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOISIINUXCS K IMHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienne ypaBHeHUH, CBOAALIMXCS K KBAJAPAaTHBIM
54 bukBanpatHoe ypaBHeHue. [Ipumepnl pelieHHs ypaBHEHHUM TpeThed W YETBEPTOU
' CTETeHEe! pa3ioKeHHEeM Ha MHOKUTENH
2.5 Pemenue 1poOHO-paIMOHANIBHBIX YpaBHEHHIH
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucrem AByX JTUHEHHBIX YPABHEHUU C IByMsI IEPEMEHHBIMHU




Pemenue cucrtem AByX ypaBHEHUM, OTHO U3 KOTOPBIX JUHEWHOE, a IPYyroe — BTOPOU

2.9
CTETeHU

2.10 I'paduueckas MHTEpIIPETAIUS CUCTEMBI YPAaBHEHU € ABYMS IIEPEMEHHBIMU

2.11 Pemenre TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM

212 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue muHeHHBIX HEPABEHCTB C OJHOU MMEPEMEHHON

2.14 Pemrenne cucreM JTMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.15 KBanparusie HepaBeHCTBA

516 I'paduueckas uHTEpHpeTanus HEPABEHCTB W CUCTEM HEPABEHCTB C JIByMS
' HEPEMEHHBIMH
3 OyHKIMH

31 KBagparuunas gynkius, e€ rpaduk u coiicta. [lapaGona, KOOpAUHATH BEPIIMHEI

napaboJibl, 0Ch CHMMETPHUH MapadoJIbl

3.2 I'paduku Gpynkimii y=Kx, y=kx+b u ux cpoiicra

3.3 I'paduku Gpyukmii y=K/X, y = X3 1 ux cBoicTBa

3.4 I'paduxu QyHKIMI , ¥ UX CBOICTBA
4 YucnoBbie OCIEI0BATEIBHOCTH

41 Ompenenenne W CrnocoObl 3alaHMsl YHCIOBBIX IMOCJIENOBATEIBLHOCTEH. 3anaHue
' MOCJIeI0BATEILHOCTH PEKYPPEHTHOM opMyon u popmyiioit N-ro uieHa

49 Apudmernueckas nporpeccusi. Popmyisl N-ro wieHa apupMeTHIECKON IpOorpeccu,
' CYMMBI TIEPBBIX N YWICHOB

43 I'eomerpuueckas nporpeccusi. @opMyiel N-TO YJIeHAa FreOMETPUUECKON Mporpeccu,
' CYMMBI TEPBBIX N YICHOB

44 N300paxeHnue uieHOB apupMETHIECKON U TEOMETPUUYECKON Mporpeccuii TouKkaMu Ha
' KOOPJIMHATHOM MIIOCKOCTH. JINHEWHBIA U SKCITOHEHIIMAIBHBINA POCT

4.5 Cno>xHbl€ MTPOLIEHTHI




ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpedoBaHMSI

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHAMU: MHOXKECTBO, IMOJIMHOKECTBO, ONEPALUU
HaJ MHO)XECTBAMHM;, YMEHUE ONEPUPOBATH MOHATUSAMU: Tpad, CBSI3HBINA rpad,
JIEPEBO, LUKJI, IPUMEHATh UX MPU PEIICHUU 3a]ay; YMEHUE HCIO0JIb30BaTh
rpadguyueckoe TpPEACTaBICHHE MHOXKECTB [UIsl OINKCAaHUS PeabHBIX
MIPOLIECCOB U SIBIICHUH, P PELICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB

YMeHune omnepupoBaTh TMOHITHSAMHU: OIpPEACIICHUe, aKkCuoMa, Teopema,
JIOKa3aTeIbCTBO;  YMEHUE  paclo3HaBaTh  HWCTUHHBIE U JIOXKHBIC
BBICKA3bIBaHUS, IMPUBOAWTH NPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHKS BbICKA3bIBAHUI

YMeHue OIICpHUPOBATH IMOHATUAMU. HATYpaJIbHOC YHCIIO0, IIPOCTOC U
COCTaBHOC YUCJIO, ACIIMMOCTb HATypaJbHBIX YHCCI, NPU3HAKU ACIUMOCTH,
1[eJI0€ YHUCIJIO, MOJYJIb YKcia, OOBIKHOBEHHAsI ApoOb U JecsTHYHas poOb,
CTaHJIAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHuuecKuil KBaJpaTHBIM KOpPEHBb;, YMEHHE BBLIMOJHATH JEHCTBUS C
YUCJIaMH, CPAaBHUBATh U YIOPSAAOYMBATH YHMCIIA, MPEACTABISATH YUCIa Ha
KOOPAMHATHOW NPSAMOM, OKPYIVIATH YHCIIA; YMEHHE JENaThb NPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTb NOHATHSMM: CTENEHb C LEIBIM IIOKAa3aTENIEM,
aprupMeTHUeCKUIl KBaJpaTHbIM KOPEHb, MHOTOUWIEH, ajredpandeckas 1poob,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTEeNeHu OoJblle
€IMHUIIBI; YMEHHE BBIMOJIHATH PacuéThl MO (GopMynaM, MpeodpazoBaHUs
HENbIX, JPOOHO-PAllMOHATBHBIX BBIPAXKEHUN M BBIPAKEHUH C KOPHSMH,
pa3ioXKeHue MHOTOWIeHa Ha MHOXKUTENH, B TOM YHUCIE C UCIOJb30BaHUEM
dbopMyI pa3sHOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe ONepHUpOBaTh IMOHATUAMU: YHUCIOBOE DPABEHCTBO, YPaBHEHUE C
OJIHOU NEPEMEHHOMU, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JIMHEHHbIE W KBaJpaTHble ypaBHEHUS, JApPOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
yYpaBHEHUH, JTMHEWHbIE HEPABEHCTBA U UX CHUCTEMbI, KBaJIpaTHbIE U JPOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IpH
pEeLICHUN 3aJad U3 JIPYruX MpPEeIMETOB MU IPAKTUYECKUX 3a1ad; yMEHHUE
UCIIOJIB30BaTh KOOPAUHATHYIO INPSMYIO U KOOPAUHATHYIO INIOCKOCTbH IS
n300pakeHHsI pellieHU ypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHne omnepupoBaTh MOHATUAMH: (QYHKIUSA, Tpaduk GYHKIUH, HYIHA
(GYHKINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHUs,




yObIBaHUSI, HAWOOJIbIIee W HAWMEHBIEEC 3HAYCHUS (PYHKIHMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHOHAIBLHOCT, JIMHEHHAsI
byHkuus, KBaapaTuuHas (QyHKIUS, oOpaTHas NPOMOPIUOHATIBHOCTD,
napaboJia, runep0oa; yMeHHue CTPOUTh Tpaduku (PyHKIHH, UCIIOIB30BAThH
rpaduKy U ONPEJCICHUS CBOWCTB MPOIECCOB W 3aBUCHUMOCTEH, IS
pelieHuss 3ajad W3 APYruX Yy4eOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

VYMeHue onepupoBaTh MOHATHSIMHU: NOCIEI0BATENBHOCTD, apupMeTHYECKas]
U TreoMeTpuyeckas IpOrpeccur; YyMEHHE HCIOJb30BaTh  CBOWMCTBA
1oCJIe10BaTeNbHOCTEH, (POPMYIIBI CyMMbl M OOLIEro WieHa MpH peIleHUH
3a7a4, B TOM YHUCIE 3aJa4 U3 JPYruX y4eOHbIX IMPEIMETOB U peaibHOU
KU3HH

YMeHue pemaTh 3a1a4 Pa3HbIX TUIOB (B TOM YMCIIE HA IPOLEHTHI, 10U U
4acTH, JABWXKEHHE, paboTy, LIEeHy TOBAPOB M CTOMMOCTb MOKYIOK U YCIYT,
HAJIOTH, 3aJauyd M3 00JacTH YHPABICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTABJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEINOBATH IIOJIyYEHHOE pEIICHUE U
OLICHMBATh MIPaBAOIN000HOCTh MOJYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATHIAMU: (QUTypa, TOUKA, OTPE30K, MpsAMasi, JIyd,
JOMaHasl, Yroj, MHOTOYIOJbHHMK, TpPEYroJIbHUK, pPaBHOOEAPEHHBIM U
PaBHOCTOPOHHUI TPEYTOJBHUKH, MPSIMOYTOJIBHBIN TPEYroNIbHUK, MEINaHa,
Ouccexrpuca " BBICOTA TPEyToJIbHUKA, YeTHIPEXYTOIBHHUK,
napajieiorpaMM, poMO, IPSMOYTOITBHUK, KBAIPAT, TPATICIHS; OKPYKHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiath 3a7a4d, B TOM YHUCII€ U3 MOBCEJHEBHOH >KHM3HM, Ha HAXOXJIECHUE
TreOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3YYeHHBIX CBOMCTB uryp u
¢baxToB

10

11

YMeHue omnepupoBaTh TOHATHUSIMH: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAJUIEIbHOCTh U NEPNEHAUKYJISIPHOCTh MHPSIMBIX, YrOJI
MEXy MPSIMBIMH, NEPIEHANKYIISIP, HAKJIIOHHAS, IPOEKIHs, o1o0ue Gpuryp,
NOJ00HBIE TPEYTrOJbHUKH, CUMMETPHsS OTHOCHUTEIBHO TOYKH U TPSIMOM;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETPHIO U mojodue ¢uryp,
[apaJJIeIbHOCTD U IIEPIIEHIUKYIIAPHOCTD MPAMBIX B OKPYXKAIOILIEM MUpE

YMCHI/Ie OHepI/IpOBaTI) INOHATUAMM: OJINHA, paCCTOSIHI/Ie, YFOJ'I (BG.]'II/ILH/IHa
yIila, CHHYC U KOCUHYC yTJla TPEeYrOJbHUKA), IJIOIIA/b; YMEHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITBI IEpUMETPA U TUIOIIAU MHOTOYTOJIBHUKOB, TMHBI OKPY>KHOCTH U
IUIOINAAM Kpyra, oObeMa MpsSMOYroJbHOIO Mapajuiesienurnesa; yMeHHe
MPUMEHSTH NMPU3HAKHA PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyiibHUKa, Teopemy [ludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei

12

Ymenue  u3zo0paxkaTb  IJIOCKMe  GUIypl W HX  KOMOMHANuW,
NPOCTPAaHCTBEHHBIE (QUTYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IIO TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMKMCaHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CHUCTEMa KOOP/AMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOpa Ha
YHUCII0, CKaJIpHOE IIPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]iay, B
TOM YHUCIIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

VYmMmenne OIICPHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmbl,
TaOJIUIIBI, cpeiHee apudMeTnyecKoe, Mearana, HauooJIbIIee U HANMCHBIIIEE
3HaYeHHs,  pa3Max  4YHCIOBOrO  HaboOpa;  yMEHHE  H3BJIEKATh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TaOMUIIAX ¥ HA JUarpaMmax, OTPaXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKU
peabHBIX TPOIIECCOB W SIBJICHHN; YMEHHE pAacCIlO3HAaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MHUPE

15

YMeHue omnepupoBaTh TMOHATUAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
OKCIEPUMEHT),  JJEMEHTApHOE€  COObITHE  (3JIEMEHTapHbBI  HUCXON)
CJIy4alfHOT'O OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; yMEHUE
HaXOJUTb BEPOATHOCTH CIIy4aiHBIX COOBITHI B OIBITaxc
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU; YMEHHME pellaTh 3ajjauu
METO/IOM OpPraHHW30BAaHHOIO Iepedopa M C HCHOJIb30BAHUEM IpaBHJIA
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSITHOCTU pealbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI B OKpYXaloIleM MHPE U B KM3HU; 3HAKOMCTBO C TIOHATHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX

16

YMeHnue BbIOMpaTh NOAXOASAIMINNA U3YyUEHHBIH METOJ JUIsl pelIeHMsl 3a7auH,
IIPUBOAUTH NPHUMEPbl MAaTEMaTU4YECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAaCIO3HABAaTh NPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTJEIbHBIE BBIJAIOIIMECS PE3YNIbTATHI, INOJYYEHHBIE B XOJIE
pa3BUTHS MaTEMaTUKU KaK HAayKd, IPUBOAMUTH IPUMEPBl MAaTEMATHUYECKHUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU



INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O
MATEMATHKE

Kon IIpoBepsieMblii 31€eMEHT COAEePKAHUSA

1 Yucna 1 BBIYUCIICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

12 OOBIKHOBEHHBIC U JCCSITHYHBIC IPOOH, MPOLEHTHI, OCCKOHEUHBIC MEPUOIUICCKHEC

npodu

1.3 Panmonanesubie yncna. Apudmernyeckue onepamnuu ¢ palruoHaIbHBIMU YUCIaMU

14 JleiicTBuTENBHBIC YKCia. ApU(METHICCKUE ONIEPAUN C ICUCTBUTEIIHHBIMU YHACTAMH

15 [TpubnuxEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTJICHHS, IPUKUIKA U OLIEHKA pe3yabTaTa
' BBIYHCIICHUN
2 Anrebpanyeckue BEIpaKESHUs

2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

59 Crenens ¢ nenbiM nokaszateneMm. CTeneHb ¢ palmoHaIbHBIM MokasareneM. CBolcTBa
' CTEIEHH

2.3 MHorouieHsl

2.4 Anrebpanueckast 1poOb

ApudmeTrueckuili KOpeHb HaTypalbHOM cTeneHu. JlefcTBusic apupMeTHYeCKUMHU

25 KOPHSIMHU HaTypajIbHOW CTEIEHU
3 VYpaBHEHMSI U HEPABEHCTBA
3.1 Lenble u 1poOGHO-panioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.9 Llensie u npoOHO-paloHalbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBble OCIE10BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyia CI0KHBIX MPOILIEHTOB
5 OyHKIMH
Oyukums, cnocodsl 3aganus GyHkuuu. I'paduk pynkuun. O61acTh onpeneneHus u
51 MHOKeCTBO 3HaueHu QpyHkumuu. Hynu ¢ynkunu. [IpoMexyTku 3HaKOMOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHHMMYMBI (YHKLUH.
HauOonpiiee n HanmeHblee 3Ha4YeHUE (PYHKIIUN Ha TPOMEKYTKE
6 KoopauHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapTOBBI KOOPAMHATHI HA TNTIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA

7.2 TpeyronbHuk




7.3 MHOroyrojasHuKu
7.4 OKpY>XHOCTh U KPYT'
7.5 N3mepenue reoMeTpu4ecKuX BEITUYUH
7.6 BexkTops! Ha miockocTH
8 BeposiTHOCTB 1 cTaTHcTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHuosxecTBa
8.5 I'pads




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
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Anrebpa 7 xnacc. ba3osblil yposenb. Yuebnuk. [log penakuuneit C.A.TenskoBCKOro
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M.IIpocsemenune 2025
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