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COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO0]] OT OAHOM (HOpPMBI 3arucH ApoOeH K JPyrou.
IIoHsATHE PAalMOHAIBLHOIO YHCIA, 3aIIMCh, CPABHEHUE, YIIOPSAJOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue qeicTBUS ¢ pallMOHAIBHBIMU YKciIaMu. Pelienne 3a1a4 u3 peaabHON MPaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHp ¢ HaTypalbHBIM IIOKa3aTelIeM: OIpelesIeHUe, MpeoOpa3oBaHue BBIPAKEHUM Ha
OCHOBE OTpE/EICHHUS, 3aIUCh OOJIBIINX 4ncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE MPOLEHTOB. TpU OCHOBHBIC 33[a4ud Ha MPOILEHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTHKU.

[TpuMeHeHrEe NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Auredpanyeckune BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpescTaBieHne 3aBUCUMOCTH MEX/ly BeIMYMHAMU B Bujie (opMyJbl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIEC BBIPAKEHUS,
npaBuiia npeoOpa3oBaHUsi CYMM M IPOM3BEIECHUH, ITpaBWila PACKPBITUS CKOOOK U NMPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10KA3aTEIEM.

OpHowienbl 1 MHOrouwieHbl. CteneHb MHorouieHa. CiiokeHHe, BBIUUTAHUE, YMHOXKEHUE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJIpaT pPa3HOCTH.
®dopmysa pa3HOCTH KBagpaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHus! M HEpABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHECHMUA,
pellleHne JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHMH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEepeMEHHBIMU M ero rpaduk. Cucrema JIBYyX JIMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucrem ypaBHEHUH CIIOCOOOM MOJCTaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTrostHue Mexny IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KoOpAWHATHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMoOcTel. [lonarue pynkuuu. I'paduk pyukuu. CoiictBa GpyHkiuil. JInnelnas
bynxkiwms, e€ rpapuk. ['paduk dynkuuu y = [X|. [padudeckoe perieHne TMHEHHBIX YpaBHCHUHN U
CUCTEM JIMHENHBIX YPAaBHEHUMN.

8 KUIACC

Yuciia 1 BLIYUCICHUSA



KBaaparueiii kopeHb u3 uucia. [loHsTne 00 uppanwoHaabHOM uyucie. JlecaTudHbie
NpUOIKEHUS UPPAMOHATBHBIX uncen. CBolcTBa apuMEeTHUYECKUX KBAJAPATHBIX KOPHEH M UX
OpUMEHEHHE K MpeoOpa3oBaHUIO YHMCIOBBIX BBIPAKEHHH M BBIYUCICHUSIM. JleHCTBUTEIbHBIC
YHcla.

Crernens ¢ 1enbIM MOKa3zaresaeM U e€ cBoiictBa. CTaHgapTHas 3aMuch YKUCIA.

AulredpanyecKkue BbIpasKeHUs1

KBagparHblil TpEXUIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanmyeckod npobu. CroxkeHue,
BbIUMTAHUE, YMHOXKEHHE, JelieHUue aiaredpandyeckux apobeil. PanuoHanbHble BBIpAXKEHHUS U MX
peoOpazoBaHue.

YpaBHeHUsI 1 HEPABEHCTBA

KBanparnoe ypaBHeHue, (opmyna KopHEHl KBaJpaTHOro ypaBHeHUsA. Teopema Buera.
Pemenue ypaBHEHHWIA, CBOOAIIMXCA K JWHEHHBIM M KBaapaTHbIM. [Ipocreimue apoOHO-
panroHaIbHbIC YPaBHEHUSI.

['padmyeckas MHTEpIpETALMs YPAaBHEHUN C JBYMS MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUH ¢ IByMsI IepeMeHHBIMU. [[prMepsl pelieHrs cucTeM HeTMHEWHBIX YPaBHEHUH C IBYMS
MepPEeMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHeiHbIEe HepaBeHCTBa € OJIHOW mepeMeHHON. CHcTeMbl
JUHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHOM.

DOyHKUUHA

[Tonsitne ¢pynkuuu. OOIACTh ONpeaeIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKImH. CriocoOb!
3a1aHus QYHKIIHIA.

I'paduk ¢dynkuuu. YUrtenune cBoiictB pynkumu no e€ rpaduky. [Ipumepst rpadukon
(GYHKINH, OTpaKaAIOUINX peabHBIEC TIPOIIECCHI.

OyHKIIMY, OMHUCHIBAIOIIAE NPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBHCUMOCTH, HX
rpaduxu. Oynxuun y = X2,y = X3, y = VX, y=|x|. ['paduteckoe pemeHne ypaBHeHHi i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BbIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YHCIIa, KOHEUHbIE U O€CKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, ACWCTBUTENbHbIE YHCIA KaK OECKOHEUHbIE
JecaTU4HbIe ApoOu. B3anMHO 0[JHO3HaYHOE COOTBETCTBUE MEXy MHOKECTBOM JEHCTBUTEIbHBIX
yyuceln U KOOPAUHATHOU MPSMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYEeCKHe NEUCTBUSA C JAEUCTBUTEIbHBIMU
YHUCIIAMH.

Pa3zmepsl 00bEKTOB OKPYKAIOLIET0 MUPA, UTUTEIBHOCTD MIPOLIECCOB B OKPY>KAIOILIEM MUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpuOMKeHus. OKpyrjieHHe 4YHcell.
IIpuknika v OLEHKa pe3yabTaTOB BEIYMCICHHMN.

YpaBHeHHUs M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIMXCA K JIMHEWHBIM.



KBangpaTHoe ypaBHeHue. Pelienne ypaBHEHU, CBOJAIIMXCS K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. [IpuMepsl pemieHuss ypaBHEHHMI TPETbEH M YETBEPTOM CTEIECHEW pa3IoKEHUEM Ha
MHOKUTEIH.

Pemenue 1poGHO-paliMoHaNbHbIX ypaBHEHUN. Perienne TeKCTOBBIX 3ajau anredpanyeckum
METOJIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YPaBHEHUH € ABYMs IEPEMEHHBIMU. PellleHne CUCTeEM [BYX YpaBHEHUH, OJHO W3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTEepHpeTanus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemenHue cucrem JIMHEHHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas uHTeprnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS [IEPEMEHHBIMH.

DOyHKUUHA

KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. IlapaGomna, KOOpAMHATHI BEPLIMHBI
napaboIIbl, 0Cb CAMMETPHH M1apadoJIbl.

I'paduxn dyrkrmit: y = kX, y = kx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux cBoiicTsa.

Yucii0BbIe NMOCIEI0BATEIbHOCTH U NPOrPECcCUH

[TonsiTe 4MCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmynoit u hopmynoit N-ro dieHa.

Apudmernueckas u reomerpudeckas rnporpeccun. @opmyisl N-ro uieHa apuPpmMeTuyecKoi
Y TEOMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHre 41wieHOB apu(PMETHUECKOM M TeOMETPUYECKOM MpOorpeccuii TOYKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHENHBIN U SKCIIOHEHIIUAIbHBINA POCT. CI0KHBIE IPOLIEHTHI.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHUS MpOrpaMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEepU3YIOTCSI:

1) maTpuoTHYecKoe BOCIIUTAHHE:

IPOSIBIIEHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUICKOM MAaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHUSAM POCCHICKMX MaTeMaTHKOB W POCCHUHCKON
MaTeMaTUYeCKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpakJaHMHA M pealn3aluu ero IMpas,
NpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJIEHUH, TPOLIEyp TPakJIaHCKOTO o0IiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3THYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUH
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3THUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE ydYacTHE€ B PELICHUHM NMPAKTUYECKUX 3a/ad MaTeMaTHU4ecKoi

HANPaBIEHHOCTH, OCO3HAHHEM BXHOCTH MATEeMAaTUYECKOTr0 00pa30BaHUS HA MPOTSHKEHUU BCEi
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KU3HU 711 YCEIIHOM npodeccnoHalbHOM NeSTENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHH OO0pa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) acTeTHYECKOE BOCIUTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAIIBHOMY U O3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, paCCyKJICHUM, YMEHUIO BUACTh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTalle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX INpeAcTaBlieHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEIIOBEKa, MPHUPOABI W OOIIECTBA, TOHUMAaHUEM
MaTEeMaTHYECKON HayKh Kak c(epbl YeIOBEYECKOW MEATEIhbHOCTH, JTaloB €€ pa3BUTUSA U
3HAQYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHU, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpA, OBJAJCHUEM NPOCTEUIIMMHM HAaBBIKAMU
MCCJIEI0BATENbCKOM JIEATETbHOCTH;

6) pusuveckoe BocnuTanue, GopMUpPOBaAHNE KYJIbTYPbI 3[10POBbSI H SMOLMOHAJIBHOTO
0J1aronosIy4ms:

FOTOBHOCTBIO IPUMEHATh MAaTEMATUUECKHUE 3HAHUS B UHTEPECAaX CBOETO 3/10POBbs, BEACHUS
3I0pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHITHA U OTABIXA,
perymsipHas pu3udeckas akTUBHOCTb), C(OOPMHPOBAHHOCTHIO HABBIKA pedICKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIIMEH HAa MPUMEHEHHE MAaTEMaTUYECKMX 3HAHWM U1 pelieHus 3ajad B 00JacTh
COXpPAaHHOCTH OKPYXKAIOIIEH cpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKPY>KAIOLIEH Cpesbl, 0CO3HAHUEM TJI00AIILHOTO XapaKTepa HKOJIOTHMYECKUX
npo0JieM U myTel UX pelieHus;

8) amanTanusi K N3BMEHAIUMCS YCJIOBUSM COUMATbHONH M PUPOAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSX HEOMPENEIEHHOCTH, TOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUUYECKYIO JIEATENbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JI0JIel, MpuoOpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;

HEO0OXOAMMOCThIO B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIe (POPMYIUPOBATH UJIEH,
MOHSITHSI, TUIIOTE3bI 00 00BEKTaxX M SBICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIHIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh NMPHUHUMAEMBbIC PEIICHUS W JEHCTBUS,
dbopMynUpOBaTh U OLIEHUBATH PUCKU U MOCIEACTBUS, JOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS

ba3oBble JJjoruyeckue JeMcTBUA:

L] BBISIBJISATE U XapaKTepI/ISOBaTB CYIHGCTBGHHI)IG HpI/ISHaKI/I MATEMATHUYCCKUX O6T>6KTOB,
MOHSTHI, OTHOIICHUH MEXIy MOHSITUSIMH, (HOPMYIHPOBATH OMpEIENICHUs MOHSITUH,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JIJIsl 00001IeHUs
W CPaBHEHUsI, KPUTEPUH IIPOBOAUMOI0 aHAIN34,



BOCIIPUHUMATh, (POPMYIUpPOBaTh U MPeoOPa30BbIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE,

BBISIBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOpEUNs B (pakTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpelylaraTb KPUTEpUH ISl BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOYECHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3duparh 10Ka3aTeIbCTBA MATEMaTUYECKUX YTBEPKICHHUH (IIPsIMbIE ¥ OT IPOTHUBHOTIO),
IPOBOJUTH CAaMOCTOSITEJIbHO HECJIOKHBIE JOKa3aTelIbCTBA MAaTEMaTHYeCKUX (DaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJUTH IIPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpATh CIOCOO pelieHus: y4eOHOM 3ajauM (CpaBHUBaTb HECKOJIBKO BAapHaHTOB
peleHus, BbIOUpaTh Hanbosee NOAXOAAIMHE ¢ Y4ETOM CaMOCTOSITEIbHO BBIJEIECHHBIX
KPUTEPUEB).

ba3oBble nccienoBareibCcKue AeiCTBHUA.

WCIIOJIb30BAaTh  BONPOCHl ~ KaK  MCCIEAOBATEIBCKUM  MHCTPYMEHT  ITO3HAHMS,
(bopMyIMPOBaTh BONPOCHI, GUKCUPYIOIINE MIPOTHBOPEIHE, TIPOOIEMY, CAMOCTOSTEIIEHO
yCTaHaBIMBaTh UCKOMOE U JaHHOE, (OPMHUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO
MO3UIUI0, MHCHHE;

MPOBOAMUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IUJIaHY HECIOKHBIM HSKCIIEPUMEHT,
HEOOJIbIIOE MCCIE0BAaHUE II0 YCTAHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTHYeCKOIo
00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Y COOO0M;

CaMOCTOSITENILHO ~ (OPMYITUPOBaTh OOOOIIEHUS W  BBIBOJALI 10  pe3yJIbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHMS, OIEHUBATh JOCTOBEPHOCTh IMOITYYEHHBIX
pe3yJIbTaTOB, BHIBOJIOB U 0000IICHHIA;

IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC MPOLECCA, 4 TAKIKEC BBIABUTaTh NPCAIIOJIOKCHUA
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl pEILICHNUS 3a]a4H;

BbIOMpATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(OpMAIUIO
Pa3IUYHBIX BUJIOB U (POPM NpeACTaBICHUS;

BbIOMpaTh (hopMy MpeacTaBIeHUS MHOOPMAIIUN U WIUTIOCTPUPOBATh PEIIaeMble 3ajauu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u MX KOMOMHALMSIMY;

OLIEHUBATh HAJEKHOCTh MH(DOPMAIIUH 110 KPUTEPUSAM, NMPEATIOKEHHBIM YUUTENIEM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIPUHUMATh U (POPMYIUPOBATH CYXKJI€HUS B COOTBETCTBUH C YCIOBUSMHU M LIETISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX WU
IIICBMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHUS 110 X0y peLIeHUs 3aa4i, KOMMEHTUPOBATh
MTOJIyYEHHBIA pe3yibTarT;

B X0/ 00CYXJIEHHsI 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOW TeMBbI, TPOOIEMBI,
penraeMon 3a1a4u, BEICKA3bIBaTh UJEH, HALIEJIICHHBIE HA IOUCK PEIIEHNUs, COIIOCTABIIATh
CBOM CY)KJIEHUS C CYXJACHHUSIMH JIPYTHX YYaCTHUKOB JHajora, 0OHapy>KMBaTh pa3inyiue



U CXOJICTBO TIO3WIMIA, B KOPPEKTHOW (Gopme (HOpMyTupoBaTh pa3HOTIIACHS, CBOH
BO3PAKEHUS;

NPECTaBIISTh PE3yIbTAThl PEIICHHS 3a/1a4H, YKCIICPUMEHTA, HCCIICIOBaHUs, MIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (OopMaT BBICTYIICHUS C y4E€TOM 3aqad MPEe3CHTAMH U
0COOEHHOCTEH ayTUTOPHH;

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYaTbHOW PabOTHI MPU
peleHnH y4eOHbIX MaTEMaTHYECKUX 3a]1ay;

MPUHUMATH 1IeJTb COBMECTHOW JIEATEIHHOCTH, TUIAHUPOBATH OPTAHU3AIMI0 COBMECTHOM
paboThI, pactpeIesisiTh BUIBI Pa0OT, TOTOBAPUBATHCS, 0OCYKIATh MIPOIIECC U PE3YJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

Y4acTBOBATh B IPYIIIOBBIX (hopMax paboTel (00Cyk1eHHs, 0OMEH MHEHUSIMH, MO3T'OBBIC
IITYPMBI U APYTHE), BEIIOIHATH CBOIO YacTh PabOTHl M KOOPJAMHUPOBATH CBOU JICHCTBUS
C IPYTMMH YJCHAMH KOMAaHJIbI, OIICHUBATh KA4€CTBO CBOETO BKJIA/la B OOIIMI IPOAYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHBIe yHHMBepcaJIbHbIe yueOHbIE IeiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJITOPUTM pELIeHHs 3ajaud (WIM €ro vacTb),
BbIOMpaTh CIOCOO pEIIeHUs C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMeHTHUpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOH MH(OpMaIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLIEcca U pe3yibTaTa pelieHus
MaTeMaTUYECKOH 3a7auu;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTbH IIPU PELIECHUU 3aJa4M, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa JEATEIBHOCTH ITOCTABIECHHOM LIENH U YCIIOBUSM,
OOBSACHATH MPUUMHBI JOCTUKEHUS WU HEAOCTHKEHUSI LIEJIN, HAXOIUTh OIIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMIMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIBTaTHL:

Yucsia v BLIYUCICHUSA

BrImonHATh, couyeTas yCTHbIE M THCHMEHHBIE MPHUEMBI, apu(MeTHYecKue ICHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHHs] YHCIOBBIX BBIPAKEHHH, MPUMEHSTH Pa3HOOOpPa3HbIE CHOCOOBI M
npuéMbl  BBIYUCICHHUS 3HAYeHWH JPOOHBIX BBIPAXKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amMKcH Yucen K Apyroi (MpeoOpa3oBbIBATh NECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB ).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyTIsTh YUCIna.



BBINOMHATE MPUKUAKY W OLICHKY PE3yJIbTaTa BBIYMCIICHUM, OLICHKY 3HAYECHUN YUCIIOBBIX
BBIpaXEHUI. BBINOIHATE AEHCTBUS CO CTENEHSAMU C HATypajIbHBIMU OKA3aTEISIMHU.

[TpyMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbIX YHCEIL.

Pemare npakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYMH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTAThl PELICHU 3a4a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHMSI y4eOHOT0 MaTepuania.

Haxonute 3HaueHus1 OyKBEHHBIX BBIPKEHUH MPH 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

Brimonsate npeoOpa3oBaHus 1EJI0r0 BhIPaKEHUS] B MHOTOWICH NMPUBEACHUEM MOAO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATP YMHOXEHHE OJHOYWICHA HAa MHOTOWIEH W MHOIOYIEHa Ha MHOTOYJICH,
OPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBISATh Pa3I0KEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEHHUs (HOpMyJ COKpalEHHOIro
YMHOXEHHUS.

[TpumeHsTh npeoOpa3oBaHUs MHOTOWIEHOB Uil pEUIEHMs] pPA3jIMYHBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOU MTPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHusI U HepaBEeHCTBA

Pemate nuHelHbIE ypaBHEHHS C OJHOM IMEPEMEHHOW, MPUMEHSS MpaBWIA MEPEX0]a OT
MCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, sBiIA€TCA M YHUCIO KOPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckre METObl IPH PEIICHNN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupate mpUMepsI ap YKce, BISIOIUXCS PEIIEHUEM JIMHEWHHOTO YpaBHEHUS C IBYMS
NIEPEMEHHBIMH.

CrpouTh B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHMHOr0 YypaBHEHHS C JABYMs
NEePEMEHHBIMHU, MOJIb3YACh IpadUKOM, TPUBOJUTH IPUMEPHI PEILICHUS YPAaBHEHHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WIM CHCTEMY JIMHEHHBIX YpPaBHEHHWM IO
YCIIOBUIO 3a/layl, WHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 33/Jaud IOJyYEHHBIN
pe3yibTar.

DOyHKIUH

N300pakaTb Ha KOOPJIMHATHOM MpsAMONW TOUYKHM, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, HHTEpBaJbl, 3allChIBaTh YHUCIOBBIE TMPOMEXKYTKH Ha
anreOpanvdecKkoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKuud. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKIMHA W3BECTHBIE 3aBUCHUMOCTH MEX]Y BEIUYHMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[€Ha, KOJIMYECTBO, CTOUMOCTH, MPOU3BOJIUTENBHOCTh, BpeMS,
00BEM paboTHI.

Haxoaute 3HaueHne QyHKIMM MO 3HAYEHUIO €€ apryMeHTa.



[Torumate rpaduveckuii coco0d MpenCcTaBlICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
WHTEPIPETHPOBATH HHPOPMAIIHIO 13 TPAPUKOB PeaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K konmy oOyueHus B 8 Kiacce OOYYarOIIMIACS TONYYHT CIEAYIONIUE TPEIMETHBIC
pE3yNbTaThI:

Yuciia 1 BBIYMCICHUSA

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YUCEN IS
CpPaBHECHHSI, OKPYTJICHUS M BBIYHCICHUHN, HM300pa)kaTh IEHCTBUTEIBHBIE YUCJIAa TOYKAMU Ha
KOOPJAMHATHOU MPSIMOIA.

[IpumensTh mOHATHE apU(METUUYECKOro KBAJIPaTHOTO KOPHS, HAaXOJIUTh KBaJpaTHBIC
KOPHH, UCIIOJIb3YS MPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBIMOIHATH MPE0OPa30BAHUS BBIPAXKEHUN,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MaJlbIX YHMCENI C MOMOIIbIO JNECATUYHBIX IpoOeil u
creneHei yucina 10.

AuiredpanyecKkue BbIpaskeHUs

[IpuMeHATh TOHATHE CTENEHW C I1EJIbIM IOKa3aTeJeM, BBIMOJIHATh MPeoOpa3OBaHUS
BBIPAXCHHI, COIEPIKAIUX CTETIEHU C LIETbIM [TOKa3aTeIeM.

BBINOMHATE TOXIECTBEHHBIE MPEOOpPa30BaHUsl PAIMOHATBHBIX BBIPAKEHUH HA OCHOBE
MPaBHWJI ACHCTBHIA HAJl MHOTOWICHAMH U aJiTeOpandecKuMHU JPOOSIMH.

PacknanpiBaTh KBaapaTHBIA TPEXUIECH HA MHOKUTEIIH.

[TpumensTh MpeoOpa3oBaHUs BHIPAKEHUH JIJIs pEIICHUS Pa3INYHbIX 3374 U3 MaTeMaTHUKH,
CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHus1 M HepaBeHCTBA

Pemiate nuHeliHble, KBaJpaTHbIC YPaBHEHUS W paIllMOHAIbHBIC YPABHEHUS, CBOASIINAECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh MpocTeiiiine uccaeA0BaHNus YPaBHEHUN U CUCTEM YpPaBHEHHI, B TOM 4YHCIE C
MpUMeHEeHneM TpauuecKux MnpeacTaBiIeHui (yCTaHAaBIUBATh, UMEET JIU YPABHEHHUE UM CUCTEMA
ypaBHEHUH PEIICHHs], €CIIM UMEET, TO CKOJIbKO, U TIpouee).

[lepexonuTh OT clOBECHOW (HOPMYIHUPOBKH 3adauu K €€ anredpandeckoil Mojeiau ¢
MOMOILIBI0  COCTaBJIEHUS YypPAaBHEHUS WJIM CHUCTEMBbl ypaBHEHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥l TIOJIYYCHHBIA PE3YNIbTaT.

[IpuMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JIJISi CPABHEHUS, OIIEHKH, PElIaTh JTUHEHHbIE
HEPAaBEHCTBA C OJIHOM TEPEeMEHHOM W WX CHCTEeMbI, JaBaTh T'paUUECKyr0 HIUTFOCTPAIUIO
MHOKECTBA PEIICHU HEPABEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUHA

[TonuMaTh ¥ UCTIOJIL30BaTh (PYHKITMOHAIBHBIC TIOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIMYECKHIE
0003Ha4YeHMsI), ONPEENITh 3HaUeHHe (PYHKIIMH 110 3HAUEHHIO0 apryMEHTa, ONpeAeIsTh CBONCTBA
byHKIMYU M0 e€ rpaduKy.

Ctpouts rpaduku 3J€MEeHTapHbIX QYHKIMM BUJA:

y = k/x, y = x2, y = x3y = |X|, y = VX, OnHCEIBaTh CBOHCTBA 9HCIOBON (DYHKIMH 10 €&
rpaduxky.

K xoniy oOydeHuss B 9 kJjiacce 0OOydYarOMMICS TONYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yucsa v BbIYUCICHUSA

CpaBHHUBATH U yIOPSAA0YNBATH PAIMOHATBHBIC U UPPAITIOHATILHBIC YHCIIA.

BrimonaATh apudmMeTnueckue ASHCTBUS ¢ pallMOHATBLHBIMU YUCJIAMH, COYETasi YCTHBIC U
MMCbMEHHBIE TPUEMBI, BHITTOIHATH BEIUUCICHUS C UPPALIMOHAIbHBIMU YUCIIAMH.



HaxonuTs 3HaueHUs CTENEHEN C LEJIbIMH MTOKA3aTesIMU M KOPHEH, BBIYHUCIIATh 3HAYCHHUS
YUCJIOBBIX BBIPAXKECHUM.

OkpyrisTh JAE€WCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY peE3yJbTaTa BBIYUCIICHUH,
OLICHKY YMCJIOBBIX BBIPA)KCHUU.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTs nuHelHbIE M KBaApAaTHBIE YpaBHEHUS], ypaBHEHUS, CBOISALIMECS K HUM, [IPOCTEHIINE
IpOoOHO-pallOHANIbHBIC YPaBHEHUS.

Pemare cuctemsl IByX JIMHEHHBIX YPABHEHHMH C JBYMsI IIEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpanyeckKMM CHOcOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMS IEPEMEHHBIMH.

ITpoBOAMTH MPOCTEHIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YHUCIIE C
IpUMEHEHHEM IrpaduyecKux MpeacTaBleHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YpaBHEHUH peLleHus], €CJIU UMEET, TO CKOJIbKO, U TIPOUEe).

Pemate JnMHEliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaThb pELICHHE
HEPAaBEHCTB HA YMCJIOBOM IIPSIMOM, 3alIMCBIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pematb cucTeMbl IMHENHBIX HEPABEHCTB, CUCTEMbI HEPAaBEHCTB, BKJIIOUYAIOIIUE KBAAPAaTHOE
HEPaBEHCTBO, M300pa)kaTh PELICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOW NPSMOM, 3aIUCHIBATH
pelIeHNE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3IMYHBIX 3aad.

DOyHKIUH

Pacno3naBate GyHKINN H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHUE Ha

KOOPJIMHATHOM II0CKOCTH TpadukoB GyHkumid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X,y = ||, B 3aBHCHMOCTH OT 3HaUYeHHi1 KO>DDUIHEHTOB, ONMUCHIBATH CBOMACTBA

GbyHKLIU.

Crpouth u n300pakaTh CXE€MaTHUYECKH IpadUKH KBaJApaTUUHbIX (YHKIUI, OMHCHIBATH
CBOICTBa KBaJpaTUYHBIX (PYHKUNN 1O UX TpaduKaM.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKIUIO 10 GOpMYIie, IPUBOAUTH IPUMEPHI KBaAPATHUHBIX
(GyHKUUH U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

YucJ10BbIE MOCJIE10BATEIbLHOCTH H POrPECCUH

PacrioznaBath apupMeTHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUM MPU PasHBIX criocodax
3a/1aHusl.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (QOpMys N-ro 4ujeHa apudmMeTHuecko u
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOM MJIOCKOCTH.

Pemars 3amaum, cBsI3aHHBIE C YUCIIOBBIMU I1OCJIEJOBATEILHOCTAMH, B TOM YHCJIE 3a7a4U U3
peasbHOM JKU3HU (C UCTIONIb30BaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Koa JJIeKTPOHHbIE JdeATeIbHOCTD YYUTEJIA €
HanmeHnoBanme
Ne udyec  (umdposbie) Y4€TOM NMPOrpaMMbl
pa3iesioB U TeM
n/n TBO o0pa3oBaTe/ibHbIe  BOCIHTAHUSA
NPOrpamMmbl
yaco  pecypchbl
B
[TpuBreyeHrie BHUMAaHUS
alIMUXcs K IEHHOMY acIleKT
Yucna u ye Y Y
bubmuotexa [JOK M3y4aeMoro Ha ypoKe sIBJICHUS,
BBIYHCIICHUS.
1 25 https://m.edsoo0.ru/ OpraHu3aIys uX paboTHI C
Panumonainbneie .
7t415b90 COILIMATILHO 3HAYUMOM
qucia . .
uHpOpManueH, moIy4eHHol Ha
ypOKe
YcTaHoBIEeHUE T0BEPUTETBHBIX
OTHONIICHUN MEXY YIUTEISIMHU U
YUYaITUMHUCSI, KOTOPBIC
CIOCOOCTBYIOT IO3UTUBHOMY
bubnuorexa [JOK i
AutreGpanuecke . i BOCIPUSATHIO TPeOOBaHUIM
2 27 https://m.eds00.r/ | yyanmxcs u TpeGosanmit
BBIPKCHUS f4150 .
11415b90 yuuTenei, oOpaieHn0 BHUMaHUS
Ha HHPOPMAIHIO, 00CYKIAEMYIO
Ha YpOKe, MOBBILIECHUIO UX
MM03HABATEJIbHON aKTUBHOCTH.
Hcnonb30BaHne HHTEPAKTUBHBIX
¢dbopM paboTHI yyamuxcs Ha
YpOKe: UHTEIIEKTyalbHbIE
UTPBI, CTUMYTUPYIOIIHE
v bub6muoreka IIOK P YIHpY
ABHEHUS U MO3HABATEIbHYIO MOTHUBAIIHIO
3 P 20  https://m.edsoo.ru/ yio 5
HEpaBEHCTBA alMxcs; TpymnmnoBas paboTa
P 7f415h90 7 > TPYITOBAA P
wim paboTa B mapax, KOTopbie
y4dar yJammxcs padoTartb
BMECTE U B3aUMOJICHCTBOBATH C
JIPYTHMH JETHMHU.
no0yX/1eHUEe 00yJaroLINXCs
co0Jr01aTh Ha YPOKE
" Bubmiorexa [IOK OOLIEPUHSATHIE HOPMBbI
OOPJIMHATHI U
4 (11)) o 24 https://m.edsoo.ry/ | TOBENEHNS, MpaBHIa oO1IeHus co
rpaduKm. KITHH
|y YH 7§415b90 CTapIIMMH B CBEPCTHHKAMH,

MPUHIUIBI Y4eOHOH TUCHUTIINHBI
U CaMOOpraHU3aluu
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no0yX/IeHUEe 00yJaroLINXCs
co0uro1aTh Ha YpoKe
Bu6miorexa [[OK OOIIENPUHATHIE HOPMBbI
5 [ToBTOpenue n 6 https://m.edsoo.ry/ ~ TIOBE/ICHHS, IpaBuia 0O0IIIEHUS CO
obo0eHne 7§415b90 CTapIIMMH M CBEPCTHUKAMH,
NPUHIUIB Y9eOHON AUCITUTUTMHBI
¥ CaMOOpPraHU3aIuu
OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME 102
8 KJIACC
HanMenoBame DJIeKTPOHHbBIE JeATeIbHOCTDH YUUTEJIs1
Ne Koan (uudpossbie) € y4€TOM IPOrpaMMel
pp  PRACTORITEM yecTBO  00pa3oBaTe/IbHbIE BOCIIUTAHUS
NPOrpaMmbl
4acoB pecypchl
NpUBJICUYCHIEC BHUMAHHS
y4YaIuXxcst K HEHHOMY
Uucna n Bu6morexa LIOK acCIIeKTy U3y4aeMoro Ha
BBIUUCIICHHUS. OKe€ SIBJICHHUS,
KBagpatHble 15 :;t‘lpls;//g.edsoo.ru/ z)]f)raHmaunﬂ uX paboThI
KOpHHU e C COLIMAJIbHO 3HAYUMOM
nHpopmanuen,
IIOJIY4EHHOM Ha YPOKE.
YCTAHOBJICHHE
JIOBEPUTEIBHBIX
OTHOILICHUH MEXTY
YUUTEISAMH U yJalluMHCS,
KOTOpBIE CIIOCOOCTBYIOT
MIO3UTHBHOMY
Hucna u Bu6miorexa [[OK BOCHIPUATHIO TPEOOBaHUIM
BIAMCIICHITE 7 https:/m.edsoo.ru/7f417a = YIaUMXes 1 TpeboBanmii
CreneHs ¢ 1eIbIM 8 yauTelNeH, 0GpALICHUIO
rokazaresem BHMMAHMS Ha
UH(pOpMAaLHIO,
00CyXJJaeMyI0 Ha YpOKeE,
MTOBBIIIICHUIO UX
[I03HABATEIbHOU
AKTUBHOCTH.
Anrebpanrieckue bu6mmorexa [IOK HCIIOJIb30BaHNE
5 https://m.edsoo.ru/7f417a = wuHTepaKTUBHBIX HopM
BRIPOREHILL 8 paboThI yJarmxcs Ha
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KBagpartusrit
TpEXWICH

ypOKe:
UHTEIUICKTYaIbHbIE

UTPBI, CTUMYJTHPYIOIIUE
NI03HABATEIBHYIO
MOTHUBAIUIO YYAIHXCS;
rpymnmoBas paboTa wiu
paboTa B mapax, KOTOpbIE
ydaT y4Jammxcsi paborarb
BMECTE U
B3aMMO/JICHICTBOBATH C
JIPYTUMH JIETHMHU.

AnreOpaunyeckue
BBIPKEHUSI.
Anrebpanyeckas
IpoOb

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f417a
8

no0yxeHue
oOyyJaronuxcsi co0I0/1aTh
Ha YpOKe OOLEePUHSTHIE
HOPMBI IOBEICHUS,
npaBuiia OOIIEHUs CO
CTapIINMU
CBEpPCTHUKAMH, TIPHHIUIIBI
y4eOHOH TUCIUIUINHBI 1
CaMOOpTaHU3aINH

YpaBHeHus u
HEPaBEHCTBA.
KBagparusie
YpaBHEHUs

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f417a
8

MPUBJICYCHHE BHUMAHUS
oOyyJaronmxcs K
LEHHOCTHOMY aCIEKTY
M3Yy4aeMbIX Ha ypOKax
SIBJICHUMN

YpaBHeHuA U
HEPABEHCTBA.
Cucremsl
YpaBHEHUI

13

bu6mmoreka [JOK
https://m.edsoo.ru/7f417a
8

YCTAHOBJICHHE
JIOBEPHUTEITHHBIX
OTHOUIIEHUW MEXITY
YUUTEISIMH U
yUYaIIUMUCS, KOTOPBIE
CIOCOOCTBYIOT
HO3UTUBHOMY
BOCIIPHSTHIO TPeOOBaHUI
yJaluxcs u TpeboBaHUH
yuuTenen, oOpalieHuo
BHUMAaHHUS Ha
nHdopmanuio,
00CyXJJaeMyI0 Ha YpOKe,
HOBBIIIEHUIO HX
MIO3HABATEJIBbHOM

13
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no0yxeHue
o0ydJaronmxcs
co0JIr01aTh Ha yPOKe
OOIICTIPUHSATHIC HOPMBI

YpaBHeHus u bubmuoreka [JOK HOBeICHIA. TIDABILA
7 HEPABEHCTBA. 12 https://m.edsoo.ru/7f417a A > 1P
OOIIEHUS CO CTapIIUMH U
HepaBencrBa 8
CBEPCTHHKAMH,
IPUHLIUIIBI Y4eOHOU
JTMCIUTUIMHBL U
CaMOOpTaHU3aIIH
YCTAaHOBJICHHE
OyHKIUY. bubmuoreka [JOK JIOBEPUTEIIbHBIX
8 OcHOBHBIC 5 https://m.edsoo.ru/7f417a = OTHOIICHUN MEXIY
MIOHATHUS 8 YUUTEISIMH U
y4aluMucs
NpUBJICUYCHIEC BHUMAHHS
OYHKIMH. bubmmorexa [IOK oOyuaromuxcs K
Yucnoble 9 https://m.edsoo.ru/7f417a = 1EHHOCTHOMY acleKTy
byHKIIN 8 U3y4aeMbIX Ha YpOKax
SIBJICHUI
YCTAHOBJICHHE
bubmmorexa [IOK JIOBEPHUTEITBHBIX
[ToBTOpEHME M N
10 6 https://m.edsoo.ru/7f417a = OTHOIICHHUN MEXIY
00o6meHne
8 YYUTEISIMHU U
y4aIuMHUcs
OBUIEE KOJIMYECTBO
YACOB 11O 102
[MPOI'PAMME
9 KJIACC
DJIeKTPOHHBIE eATeIbHOCTh YUUTeJIsl €
Ne HaunmeHoBanue Koun P a y
(uugposBbIe) y4€TOM HPOrpaMmsl
n/ pa3/iesioB U TeM YecTB
o0pa3oBaTejbHbIE BOCIIMTAHUS
n MPOrpaMmbl 0
pecypchbl
4acoB
[TpuBnedeHe BHUMaHUS
YUYAIIUXCS K IEHHOMY
Yucna n bubmmoreka acIIeKTy M3y4aeMoro Ha
1 BBIYHCIICHUS. 9 [HOK YPOKE SIBJIICHUS,
JlelicTBUTEIbHBIE https://m.edso opraHu3anys ux paboTsl ¢
qucia 0.ru/7f419d08 COLIMAJIEHO 3HAYMMOM
uHpopmanuei,
MOJTy4eHHOM Ha YpOKE,

14
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HWHUIIMUPOBAHUC
JUCKYCCHH, BBIPA)KCHUEC
MHCHHUS ydalllnuXcs,
Pa3sBUTHC OTHOIIICHUH.

YpaBHeHus u
HEpPaBEHCTBA.
YpaBHeHUsI C OJTHOM
MEPEMEHHOMN

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
19d08

YcranoBnenue
JIOBEPHUTEIBHBIX
OTHOIICHUN MEXKIY
YUUTEISIMHU U yYaLTUMUCH,
KOTOpBIE CITIOCOOCTBYIOT
MO3UTUBHOMY BOCTIPUSITHIO
TpeOOBAHUH yUAITHXCS U
TpeOOBaHUH yUHTENEH,
oOpareHuI0 BHUMaHus Ha
uHpOpMAIHIO,
00Cy>KIaeMyIo Ha ypOKe,
MOBBILIEHUIO UX
MO03HABATEIBHON
AKTUBHOCTH.

YpaBHeHuA U
HEPABEHCTBA.
Cucremsl
ypaBHEHUH

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
19d08

Hcnons3oBanue
MHTEPAKTHBHBIX (OPM
paboThI yJammxcs Ha
YpOKE: HHTEIJIEKTyaJIbHbIE
UTPBI, CTUMYJIUPYIOLIUE
MO3HABATEIbHYIO
MOTHBAIIMIO YYaIIUXCS;
rpynmnosas paboTa uimu
paboTa B mapax, KOTOpbIe
ydar yJammxcs padoTarthb
BMECTE U
B3aMMOJIEVICTBOBATH C
JIPYTHUMH JE€THMHU.

YpaBHeHus u
HEpaBEHCTBA.
HepasencrBa

16

bu6mmorekxa [IOK
https://m.edsoo.ru/7f4
19d08

MoOYXIeHUE 00YyJaArOIITIXCST
co0JII01aTh Ha YpOKe
OOIIENPUHSATHIE HOPMBI
MOBE/ICHUSI, TIPaBHIIa
OOIIIEHUS CO CTApIIUMH U
CBEPCTHUKAMH, TIPHHITUIIBI
y4eOHOU TUCIUTUIMHBI 1
CaMOOpraHu3aInuu

OyHKIIUU

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
19d08

HpI/IBHe‘-IeHI/Ie BHUMAHUI
o0yJaronuxcs K
IIEHHOCTHOMY aCIeKTy

15
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M3Y4aeMbIX Ha yPOKaX
SIBIICHUI
MOOYXICHUE
oOy4Jaronmxcs coOI01aTh
Ha YpPOKE OOIIEIPHHSTHIC
UYucnossle bubmmorexa [IOK HOPMBI [IOBEJICHHUS,
6 MOCJICI0BATEIBHOCT 15 https://m.edsoo.ru/7f4 = mnpaBuna oOueHHs CO
u 19d08 CTapIINMH U
CBEPCTHUKAMH, TTPUHIIHITHI
y4eOHOM JTUCIUIUIMHBI 1
CaMOOpTraHHU3aI1H;
IloBTOpEHME, VYcranosieHue
O606HII€)!HI/I€ Bubnuorexa LIOK JIOBEPUTEITBHBIX
7 ’ 18 https://m.edsoo.ru/7f4 .
CI/ICTel\faTI/ISaIII/Iﬂ 19408 OTHOIICHUN MEXKTY
3HAHUI - YUUTEISIMU M y4aIIUMUCS
OBIIEE KOJIMYECTBO
YACOB IIO 102
I[TPOI'PAMME

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOH NPOI'PAMMBI

7 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucna ¥ BEIYUCICHUS

11

1.2

BBIHOJ'IHHTL, coucTrasa YCTHBIC u IIMCBMCHHBIC HpI/IéMBI,
apI/I(l)MeTI/I'-ICCKI/Ie ,ZIGﬁCTBI/IS[ C paniMOHaJIbHBIMH YUCJIaMH
HaXO)II/ITB 3HA4YCHUA YU CJIOBBIX BI)Ipa)KeHI/II‘/’I, IMPUMCHATH

p33H006pa3HLIC CITIOCOOBI U HpI/IéMBI BBIYHCIICHUS 3HAUYCHUM I[pOGHBIX

BBIPAXEHUH, colepKaluX OOBIKHOBEHHBIE U JECSITUYHBIE TPOOH

16
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[Tepexomuts oOT omHOW (OpMBI 3amuMcu YuCed K  JIPYrou

(mpeoOpa3oBBIBaTh  JIECATHUYHYIO  JApOoOb B OOBIKHOBEHHYIO,

L3 OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH, B OECKOHCUHYIO
JIECATUYHYIO IPOOb)
1.4 CpaBHUBATH U YIIOPSAIOYNBATH PAllMOHAIBHbBIE YHCIIA
1.5 OKpyriaTh yncia
BEIONMHATE MPUKUIKY W OLEHKY pe3yJibTaTa BBHIYHCICHUH, OIICHKY
1.6 3HQYEHUW YHUCJOBBIX BBIPAKCHUH. BBINOTHATH AEUCTBUS  CO
CTEMEHSAMHU C HaTypaJIbHBIMU MTOKa3aTEIISIMU
17 [IpuMeHATh NpU3HAKU JEIUMOCTH, Pa3JIOKEHUE Ha MHOXKHUTEIU
' HATypaJIbHBIX YUCEIl
Pemate  mpakTUKO-OPUEHTHUPOBAHHBIC  3a/1aud, CBS3aHHBIE C
OTHOILIEHUEM BEJIMYMH, MPOMOPITUOHAIBHOCTHIO BEJIMYUH,
1.8 MPOILICHTaMH, HHTEPIPETUPOBATh PE3yJAbTaThl pEIICHUs 3adad C
y4€TOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMHU pacCMaTPUBAEMBbIX
00BEKTOB
2 AnreOpanyecKue BhIPaKCHUS
21 Hcrnonb3oBarh anreOpanveckyrd TEPMUHOJIOTHIO U CHUMBOJIUKY,
' MPUMEHSTH €€ B IPOIIECCe OCBOCHUS yUeOHOT0 MaTepHraa
25 Haxonute 3HaueHUsT OyKBEHHBIX BBIPAKEHUH TpPU 3aJaHHBIX
' 3HAYCHUSX MTEPEMEHHBIX
23 BrimonHsaTe TIpeoOpa3oBaHMs 1IEJIOTO BBIPAXKEHUS B MHOTOWICH
' MIPUBEICHNUEM TTOJIOOHBIX CIaraéMbIX, PACKPBITHEM CKOOOK
BhITIOTHATE YMHOXKEHUE OJTHOWICEHAa HA MHOTOWIEH U MHOTOWIEHA Ha
2.4 MHOTOYJIEH, MPHUMEHSTh (OPMYNBl KBaJpaTa CyMMBI W KBajpara
pa3HOCTH
OcCyHIeCTBIISITh  Pa3jOKEHHE MHOTOWICHOB HAa MHOXHUTEIH C
2.5 MOMOII[bIO BEIHECEHHSI 32 CKOOKHU OOIIET0 MHOXKHUTEIS, TPYIIHPOBKH
claraeMbIX, MPUMEHEHHS (POPMYIT COKPAIEHHOTO YMHOXKECHHS
25 [TpumeHnsaTs mpeoOpa3zoBaHUs MHOTOWICHOB JIJIsl PEIICHUS Pa3TMIHBIX
' 3a]1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 PEATbHON MPAKTHKU
27 Hcnonk30BaTh CBOMCTBA CTETEHEW ¢ HATYpadbHBIMU MOKA3aTEIsIMHU
' TSl IPe00pa3oBaHUs BRIPAKCHHUI
3 YpaBHEHUS 1 HEPABEHCTBA
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Pemate nuHEHHbIE ypaBHEHHS C OJHOW IMEPEMEHHOM, MPUMEHSS
3.1 IpaBuiia Mepexoa OT UCXOAHOTO YPAaBHEHHS K PABHOCHIIBHOMY €MY.
[TpoBepsTS, SIBIAETCS JIM YUCIO KOPHEM YPaBHEHUS
3.9 [TpumensaTs rpaduyeckue METOAbl HPU PELICHUH JIMHEWHBIX
' YPAaBHEHUHN U UX CUCTEM
33 [Tonbupars mnpuMepsl Tap YHCEN, SBISIOMIMXCS — peIICHUEM
' JMHEWHOTO ypaBHEHHUS C IBYMsI [IE€PEMEHHBIMU
CrpouTh B KOOPIMHATHON INIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; TIOJIb3YSCh I'PauKOM, IPUBOAUTH IPUMEPHI
peLeHMs ypaBHEHMUSI
. Pemate cucrembl JIByX JIMHEHHBIX ypaBHEHHH C  JByMs
' NIEPEMEHHBIMH, B TOM YHUCIIE TpauuecKu
CocTaBiiTh U pelaTh JUHEHHOE YPaBHEHUE UIIH CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHIA 10 YCIOBHIO 33/1a4H, MHTEPIPETHPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 33aJ1a4yM MOJIy4YeHHBbIH pe3yabTar
4 Koopaunats! u rpaduku. OyHKIuN
N300pakaThb Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOpPJMHATAM, JIy4H, OTPE3KH, MHTEPBaJbI, 3aIHCHIBATH
YHCIIOBbIE IPOMEKYTKH Ha alre0pandyeckoMm s3bIKe
42 OTtmeuaTb B KOOPAMHAaTHOM IIJIOCKOCTH TOYKM 10 3aJaHHBIM
' KOOp/MHATaM
43 Crpouts rpaduku JIuHERHBIX QyHKIMNA. CTpouTh rpaduk GpyHKINUN Y
| = x|
OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMIA W3BECTHBIE 3aBUCHMOCTH MEXKILY
4.4 BEIMYMHAMU: CKOPOCTb, BPEMs, DPACCTOSHHUE, LIEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsl, 00BEM padbOThI
4.5 Haxoauts 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[Tonumarps rpaduueckuii crmoco0 TMpencTaBiIeHUs U aHalIu3a
4.6 uHpOpMAalLlUY, W3BJIEKATh M HHTEPIPETUPOBATh HH(POPMAIMIO U3
rpauKOB peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH
8 KJIACC
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Kon

IIpoBepsiemble mpeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI

NpoBepPsSIEMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yjabTrara
1 Yucna v BBIYUCICHUS
Hcnonbs3oBaTh  HauyajgbHblE  MPEICTABICHUA O  MHOXECTBE
11 JIEUCTBUTEIIbHBIX YHCET 11 CPABHEHMUSI, OKPYTJICHUS U BHIYUCIICHHM,
' n300paxarh JEHCTBUTENbHBIE YHCIIa TOYKAMU Ha KOOPIWHATHON
IPSAMOM
[IpumensTb mOHSATHE apU(PMETUYECKOrO0 KBAJPAaTHOIO KOPHS,
12 HAXOJUTh KBaJpPaTHbIC KOPHU, HCIONB3yS IPU HEOOXOTUMOCTH
' KaJIbKYJISATOD, BBIIIOJIHATh npeoOpa3oBaHus BBIPKECHU,
COJIEpXKaIINX KBaJpaTHbIe KOPHU, UCIIOJIb3YsS CBOMCTBA KOPHEH
. Hcnonp30BaTh 3amucd OONBIIUX M MAaJBIX YHCET C ITOMOIIBIO
' JIECATUYHBIX Ipo0ei u cTeneHei yncna 10
2 Anrebpanyeckue BbIpaKeHUs
[IpuMeHATh MOHATUE CTENEHH C LIEJIBIM I10KAa3aTeJIEM, BBITOIHATh
2.1 peoOpa3oBaHus BbIPAXKEHUHM, COAEPKAIIUX CTEHEHU C LEIbIM
MOKa3aTeseM
BBINONMHATE  TOXKAECTBEHHBIE TMpeoOpa3oBaHUS  palMOHAIBHBIX
2.2 BBIPAXKEHUII HA OCHOBE MpaBWJ JACHCTBHUN HaJ MHOTOWICHAMU M
anredpandecKuMu ApoOsMu
2.3 PackianpiBaTh KBagpaTHBINA TPEXUIIECH HA MHOKUTETH
24 [IpumMeHnsaTs npeodpa3oBaHUsI BEIPAKEHUM IS PEIICHUS Pa3IMIHBIX
' 3a/1ay U3 MAaTeMATUKHU, CMEXHBIX ITPEAMETOB, U3 peaJIbHON NPAKTUKU
3 YpaBHEHUS 1 HEpAaBEHCTBA
Pemate nuHeEVHBIE, KBaJpaTHbIE YpPaBHEHUS M palUOHAIbHbBIC
3.1 ypaBHEHUs, CBOSIINECS K HUM, CUCTEMBI JBYX YPaBHEHHUH C JBYMS
MepEMEHHBIMU
[IpoBonuTh mpoOCTEIlINEe UCCIEIOBAHUS YpPaBHEHUH M CUCTEM
3.9 ypaBHEHHWH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpaPUuIeCKUx
' Mpe/CTaBlICHU (YCTaHABIUBATh, UMEET JIM YPaBHEHHE WM CHCTEMa
YpaBHEHUH PEIICHHs], €CITH UMEET, TO CKOJIbKO, U TIpoYee)
33 [lepexomuTh OT cioOBeCHOW (OPMYIUpPOBKH 3amauul K €€

am“e6pa1/1qec1<0171 MOZACIIN C MMOMOIIBIO COCTABJICHUA YPAaBHCHUS HIIN
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3.4

CUCTEMBbl YpaBHEHMH, MHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4y MOJYyYECHHBIN pe3yJIbTaT

IIpuMeHATH CBOWMCTBA YHCIOBBIX HEPAaBEHCTB JUI CPAaBHEHUS,
OLICHKH, PellaTh JMHEWHBIC HEPABEHCTBA C OJHOU IEPEMEHHON U UX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 HIUTIOCTPALINIO MHOKECTBA PEILICHHIHA

HEPAaBCHCTBA, CUCTEMBI HCPABCHCTB

OyHKIMU

4.1

4.2

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

[Tonnmath ¥ UCHONIB30BaTh (PYHKUMOHAIBHBIE TOHATHA M S3bIK
(TepMUHBI, CUMBOJMYECKHEC O0O3HAYCHWMSI), ONMPEACTATh 3HAUYCHUE
(GYHKIMY 110 3HAUYEHUIO apryMEHTa, ONpPEeesiaTh CBOMCTBA (DYHKIIUU
o e€ rpaduky
CrtpouTtsh rpaduku dJIeMeHTapHBIX GYHKINUN BUIA:

y=k/x

k/x

, Y =X, ¥ = X3, Y = [X|, OMUCHIBATh CBOWCTBA YHCIOBOW (PYHKIUU MO €€
rpaduxy

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

Yucna ¥ BEIYUCICHUS

11

CpaBHI/IBaTI) U yInopsaa04uBaTb PAalMOHAJIBHBIC W UPpPALMOHATIBHBIC

qucia

1.2

BremonHATh apI/I(l)MeTI/I‘IeCKI/IC HeﬁCTBHH C palOHAJIBHBIMU YU CJIaMH,
Co4ucTasd YCTHBIC U TIMCbEMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYMUCIICHHUS C

HppaiuOHAJIbHBIMU YHCJIaMU

1.3

HaxonuTe 3HaueHUs cTeneHer C LEeNbIMUA MOKa3aTeIs MU U KOPHEH,

BBIYMCJIATH 3HAYCHHUA YK CIIOBBIX BBIpa)KCHI/Iﬁ
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14

OKPYTHHTB HGﬁCTBHT@HBHBIC qucia, BBITIOJIHATH NPUKUIKY

pe3yiabTara BBI‘IHCJ'IGHHFI, OLICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHMS U HEPABEHCTBA

2.1

2.2

Pemwate nMHENHBIE W KBaJApAaTHBIE YpPaBHEHHUs, YpaBHEHUS,
CBOJISIIIIMECS K HUM, TIPOCTEHIINE TPOOHO-palMOHATIbHBIC YPaBHEHUS
Pewate cructemsl IByX JTUHEHHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJIAETCS

JIMHEUHBIM

2.3

Pemate TekcTOBBIE 3a/1auM aNTeOpandeckKuM CIIOCOOOM C MOMOIIBIO
COCTABJICHUS YPAaBHEHHsI WM CUCTEMBI ABYX YpPAaBHEHUH C ABYMs

MNEPEMCHHBIMU

2.4

2.5

2.6

IIpoBOaNUTE NpPOCTEUIINE MCCIECIOBAHUS YPAaBHEHUHM M CUCTEM
yYpaBHEHHW, B TOM UYHCIE€ C TPUMEHEHHEM TpadUIeCKUX
npe/cTaBiIeHUi (Hampumep, yCTaHAaBIUBaTb, UMEET JIU YpaBHEHHE

nin CucreMma ypaBHeHI/Iﬁ peuICHUA, CCIIN UMECT, TO CKOJ'IBKO)

Pemrate  nmHeiHBIE HCPAaBCHCTBA, KBaApaTHBIC HCPABCHCTBA,
I/I306pa)KaTB pPEHICHUC HCPABCHCTB HA YHCJIOBOM HpHMOﬁ, 3aI1iMChIBaTh

pEeIICHUC C TIOMOIIIBIO CUMBOJIOB

Pemiate cucTeMbl JIHHEWHBIX HCEPAaBCHCTB, CUCTCMbl HCPABCHCTB,
BKJIFOHAOMIUE KBAaJAPATHOC HEPABCHCTBO, I/I306pa)KaTB peuieHuce
CHUCTCMbI HCPABCHCTB HA YHUCIOBOH prIMOfI, 3aIMMMCbIBATh PCIICHUC C

IIOMOIIBIO CHMBOJIOB

2.7

3.1

Mcnonp30BaTh HEPABEHCTBA TMPH PEIICHUH Pa3IMYHBIX 331a4
OyHKIMU

Pacno3HaBath ~ (QYHKIMHM  H3YY4EHHBIX  BHJIOB.  [lOKa3bIBaTh
CXEMaTHUYECKH PACIOJOXKCHHE Ha KOOPJWHATHON  TUIOCKOCTH
rpadukoB ¢yHkiui Buma: Y=kX, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH KO3()(UIIMEHTOB, OMUCHIBATH CBOWCTBA

byHKIMMA

3.2

IToka3piBaTh CXEMAaTHYECKH PACIOIOKEHHE Ha KOOPIMHATHOM
TUIOCKOCTH TpadukoB GyHKIMH Buaa Y = VX, Y = |X| © OMUCHIBATH

CBOMCTBA (PYHKIUH
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Crpouth M u300paXkaTb CXEMaTU4YeCKH TpapuKd KBaJPaTHUHBIX

3.3 (GYHKIMA, ONMUCHIBATH CBOMCTBA KBAJAPATUYHBIX (DYHKIHH MO HX
rpadukam
Pacrnio3HaBaTh KBaJIpaTH4HYH (YHKIHIO MO (OpMYIe, MPHUBOIUTH
3.4 MIpUMEPBl KBaJIPATUYHBIX (YHKIHUA U3 PEATbHOW >KU3HU, (U3HKH,
TEOMETPHH
4 Apudmerndeckas 1 reOMETpUIECcKasi IPOrpeccuu
i1 Pacrio3naBaTh apu(METHYECKYI0 U TEOMETPUYECKYIO IMPOrpecCHuu
' IIPU PA3HBIX CIOCO0axX 3aTaHus
BEINOTHATE BBIYUCIICHUS C HCIIOJIB30BaHHEM (HOpMyN N-r0 4ieHa
4.2 apu(METHUECKOW U TEOMETPUIECKOM MPOTPECCHid, CyMMBI IIEPBBIX N
YJICHOB
43 W300paxarh  9WICHBI  IOCIEAOBATEIHHOCTH  TOYKAMH  HA
' KOOPJMHATHOMH IJIOCKOCTH
Pemarp 3amaum, cBsI3aHHBIC C YUCIIOBBIMHY ITOCJICIOBATEILHOCTSMH, B
4.4 TOM 4HCJIE 3ala4yd W3 pPEajJbHOM JKU3HU (C HCIOJIb30BAHUEM

KaJbKYJIATOPA, U(PPOBBIX TEXHOJIOTHIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 UYucna 1 BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, IEPEX0/] OT OJHON (OPMBI 3aMUCH
1.1 npoOeit k npyroi. IloHsATHE palMOHAIBHOIO 4YMCIA, 3alKCh, CPaBHEHUE,
YIOPAIOYMBAHUE PALIMOHAIBHBIX YHACEI
19 Apudmerndeckue AeCTBUS C pallMOHATIBHBIME YMCcIIaMu. Pemenne 3a1a4 u3
' peanbHON NPAaKTUKU HA YacTH, Ha IpooH
13 CreneHb ¢ HaTypajJbHBIM IIOKa3aTelleM: ONpejesieHHe, NpeoOpa3oBaHKe
' BBIPAYKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIINX YUCEI
w IIponeHTsl, 3amuch NPOLEHTOB B BUAE ApoOM M ApOOH B BUJE MPOLIEHTOB.
' Tpu OCHOBHBIE 33/1a4M HA IPOLEHTBI, PEIICHUE 3314 U3 PEAIbHON IPAKTUKU
L5 [IppuMeHeHHEe TNPU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHble  3aBHCMMOCTH, B TOM 4YHciae TpsMas U oOparHas
' MIPONOPLIHUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXXEHUS
51 [IepemeHHBIE, YNCIOBOE 3HAYECHNE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBIE
' 3HA4YEHUS IIEPEMEHHBIX
25 [IpencraBieHyre 3aBUCUMOCTH MEXJy BEJIWYMHAMH B BHAE (DOPMYIIBI.
' Brruucnenus no popmynam
23 IIpeoOpa3oBaHue OYKBEHHBIX BBIPQXKEHUH, TOXIAECTBEHHO paBHbIE
' BBIPAKCHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
25 Opnownensl 1 MHOrouIeHbl. CTeneHs MHOTOWIEeHa. CoKeHne, BHIYUTaHNUE,
' YMHOKE€HHE MHOT'OUYJICHOB
@opMynbl  COKpPAIIEHHOTO YMHOMKEHMs: KBaApaT CyMMBI U KBaapar
2.6 pazHoctu. Dopmyna pa3HOCTH KBaApaToB. Pa3nokeHHe MHOTOWIEHOB Ha
MHOXUTEIN
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3 YpaBHeHHs
31 VYpaBHeHHe, KOpEHb YpaBHEHHUs, IpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUIILHOCTh YPaBHEHHM
3.2 JIuHeiiHOE ypaBHEHHE C OJIHOW IMEPEMEHHOM, YUCIO KOPHEW JIMHEWHOrO
' ypaBHEHUS, PEUICHUE JTUHEUHBIX YpaBHCHUN
33 CocraBiieHue ypaBHEHUH M0 yCIOBHIO 3a7jauu. Perienre TeKCTOBBIX 3a7a4 ¢
' IMOMOILBIO YPABHEHUI
3.4 JIuneiiHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK
CucreMa JBYX JMHEMHBIX YpaBHEHHH C JBYMs IMEpeMEHHbIMU. Perienue
3.5 CHCTEM ypaBHEHHH crlocoO0OM MoACTaHOBKH. [IpuMephl penieHns TeKCTOBBIX
3a/1a4 ¢ MOMOIIIbIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpapuku. OyHkuuu
4.1 KoopaunaTa Touky Ha psaMoit
42 UucnoBsie MPOMEKYTKH. PaccTosHrue Mexay AByMs TOUKaMU KOOPIMHATHON
' IpsAMON
13 [IpsmoyronpHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opauHaTa
' TOYKH Ha KOOPJMHATHOM IIIOCKOCTH
14 [Tpumeps! rpadukos, 3axanHbIx Gopmynamu. UreHne rpaduKkoB pearbHBIX
' 3aBUCUMOCTEN
4.5 Ionsarue gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIA
4.6 JIuneitnas pynxuus, e€ rpaduk. I'padux GyHxnmm y = [x|
47 I'papuueckoe pemieHHe JIUHEWHBIX YpPaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHHU
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna u BBIYUCTIEHUS
11 KBanpatusiit kopeHbp u3 uyucna. [loHstue 00 upparMoHaIbLHOM YHCIIE.
' JlecaTHuHbIe TPUOJINKEHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupmeTHyecKHUX KBAJApPATHBIX KOPHEH M MX IMpHUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIpAYKEHU I u BBIUHCIICHUSIM.
JleficTBUTENIbHBIE YHCIIA
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1.3

CreneHb € 1enbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHas 3alKiCh YUCia

2 Anrebpanyeckue BoIpaKEHUS

21 KBampatueiii  TpéxuseH, pas3lokKeHHe KBaJpaTHOro TpEXWieHa Ha
' MHOXKHUTEITN

2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon Jpoou

2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JIETICHUE alnreOpandeckux Ipooei

2.4 PanmionansHbIE BBRIp@KEHUS U UX TIPEOOpa3oBaHue
3 VYpaBHEeHUs U HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOrO ypaBHEHHS.
' Teopema Buera

3.2 Pemenne ypaBHeHuM, CBOAAIMXCS K JIMHEWHBIM U KBaJAPATHBIM

3.3 [Ipocreiimme ApoOHO-paMOHATIBHBIC YPAaBHEHHS

I'paduueckas nuHTEpHIpETAIUS YPABHEHUH C ABYMS TIEPEMEHHBIMU U CUCTEM
3.4 TUHENHBIX YpaBHEHUI ¢ IBYMS MepeMeHHbIMU. [IprMepsl pemenus cucteM
HEJTMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom

3.6 UucnoBbie HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JInneliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU

3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIIUA

A1 [lonstne @ynkuun. OOIaCTh ONpeAesaeHUs] W MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN

4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKINHU MO €€ rpaduKy

4.3 ITpumeps! rpadukoB GyHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLECCH

4 @DyHKIIUY, OINUCHIBAIOUINE NPSAMYI0 U OOpaTHYIO HPONOPLUOHAIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu

4.5 Oyukmmu y =Xx2, y = X?

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

4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN
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9 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna u BBIYUCIEHUS
11 PanmonanbHple 4YMca, MppalMOHAIBHBIE YHUCIA, KOHEYHBIE M OECKOHEYHbIC
' JIECATUYHBIE JPOOH
MHOXECTBO  IEHUCTBUTENBHBIX  YUCEN, JEHCTBUTCIBHBIE YHCIA  Kak
19 OecKkOHEeUYHBIE JeCATHYHBIE ApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXYy MHOXECTBOM JCHCTBUTEIBHBIX YHUCEI M KOOPAMHATHOM IPSMOM.
CpaBHeHUE 1EHCTBUTEIBHBIX YUCEI
1.3 Apudmernueckue AeUCTBUS C ACHCTBUTEILHBIMU YUCIAMU
W3mepenus, mpubIMKeHHs, OIICHKH. Pa3Mepbl 00bEKTOB OKPYKAFOIIIETO MUPA,
14 JUINTEJIBHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpuOIkenus. Okpyrienue uucen. [Ipukuaka u oneHka
pEe3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEeHUS U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IEPEMEHHOM
2.2 JInneliHoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagparHoe ypaBHeHue. Pemienne ypaBHeHUN, CBOAAIIMXCS K KBaIPaTHBIM
24 buxBanpatHoe ypaBHeHue. IIpuMepsl pemieHus ypaBHEHUH TpPETbe U
' YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHUN
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenne cucreM qByX JTUHEHWHBIX YPAaBHEHUHN C JBYMS IEPEMEHHBIMU
29 Pemenne crucreM ByX ypaBHEHMH, OJJHO U3 KOTOPBIX JIMHEMHOE, a IPyroe —
' BTOPOM CTEIIEHU
2.10 I'padmyeckas MHTEpIpeTALlUsl CUCTEMBl YPaBHEHUH C IBYMsI IEpEMEHHBIMU
211 Pemenne TekCTOBBIX 337129 anreOpandecKuM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenve muHEHHBIX HEPABEHCTB C OJTHOU MTEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBanparHble HepaBeHCTBa
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['padmyeckas uHTEpIpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
NEPEMEHHBIMH

3 OyHKIIUN

31 KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaboma, KoopauHaTHI
' BEPLIMHBI 1apaloJibl, 0Cb CUMMETPUH IapadoJIbl

3.2 I'paduxu pyrxiuii y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku Gyrkiuit y=K/X, y = X’ 1 ux cBOMCTBa

3.4 I'paduxu QyHKIMIA , 1 UX CBOICTBA
4 YucnoBblie OCIEI0BATEIBHOCTH

41 Omnpeznenenue u crocoObl 3aJaHUS YUCIOBBIX MOCIEI0BATEIbHOCTEH. 3a1anne
' HOCJIEI0BATEIBHOCTH PEKYPPEHTHOM hopMysoit 1 popmMyIioif N-ro wieHa

42 Apudmernueckas mnporpeccuss. PopMmynbl N-ro wieHa apUMeTHUECKOi
' IPOTPECCUH, CYMMBI TIEPBBIX N YICHOB

43 I'eomerpuueckas mnporpeccuss. Popmyinbl N-ro wWieHa TI'€OMETPUYECKOU
' IPOTPECCUH, CyMMBI NIEPBBIX N YJIEHOB

14 N300pakeHre WiIeHOB apu(PMETHYECKOM M TEOMETPHUYECKOW MpOorpeccuit
' TOYKaMH Ha KOOPJMHATHOM MIIOCKOCTU. JIMHEHHBIN U SKCIIOHEHIMATIbHBIN POCT

4.5 CJ10KHbBI€ MPOLEHTHI
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHUAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepaly HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH ITOHATHUAMMU:
rpad, cBsa3HBIN rpad, nepeBo, HUKI, TPUMEHATh UX MPU PELICHUH
3ajjay; yYMEHUE UCIOJb30BaTh TIpaUuecKkoe IpesCTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH HOHATUAMU: OIPCACIICHUC, aKCMOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO;, YMCHHC pacClio3HaBaTb MCTHUHHBIC W JIOKHBIC
BbICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPBI MU KOHTPIPHUMEPHBI, CTPOUTH

BBICKAa3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

VYMeHue onepupoBaTh NOHATHAMH: HaTYpaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HATypalbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCII0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIM BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apU(PMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh W
YHOPSAAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
NpsIMON, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM IIOKA3aTeNeM,
apuMeTUUECKHI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTEIECHH
OOJbIIIe €AMHUIBI, YMEHHE BBITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus UENbIX, IPOOHO-PAIMOHANBHBIX BBIPAXKEHUN WU
BBIPAXKEHHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCJI€ C HUCHOJIb30BaHUEM (OPMYN Pa3HOCTH KBAJApPaTOB H

KBaapaTa CyYMMbI U Pa3HOCTHU
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YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW INEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIE U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAMOHAILHEIC YPAaBHEHUS C OJHON NEPEMEHHOU, CHCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a1a4 U3 JPYTUX [IPEAMETOB
U TPaKTUYECKUX 3a]ady; YMEHUE MHCIIO0Nb30BaThb KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISl MU300pakeHUs peleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QyHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  ONEpUPOBATH  IOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi NPONOPUUOHAIBHOCTh, Tapaboia, rumepOoia; yMeHHe
ctpouth rpaduku  (GYHKOWH, WUCHONB30BaTh Trpadukd IS
OIIpE/IeTICHNs] CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, ISl PeIICHHS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEATbHOH JKU3HU; yMEHHE

BbIpaXXaTb q)OpMy.HaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  NOHSTHUSAMM: IIOCJIEI0BATENBHOCTD,
apugmernueckas U TEOMETpUYECKass IPOrpecCUd; yMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATEIBHOCTEH, (hOPMYIIBI CYMMBI U
o0IIero wieHa Mpy PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPyrux

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHne pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOIEHTHI,
JONM W 4YacTd, JBIKEHUE, paboTy, IeHy TOBapOB U CTOUMOCTH
MOKYTIOK ¥ YCITyT, HAJIOTH, 3aJ]a4¥ U3 00JIaCTH YIIpaBJICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh NOHATUSAMU: (GUTYpaA, TOUKA, OTPE3OK, IpsimMas,
ayd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,
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NPSIMOYTOJIBHBIN TPEYroJIbHUK, MelnaHa, OUCCEKTpPHCa U BBICOTA
TPEYrojibHUKA,  YETBIPEXYrOJbHHUK,  IMapajuiesiorpaMM,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIJI€ U3 MOBCETHEBHOM JKHU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSMBIX,
YroJl MEXIy TNPSIMBIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH W TPSIMOW; YMEHHE PACIO3HABATh PABEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapauielbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KarOIEeM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IIOIIAb;
YMEHHUE OLICHUBATh Pa3Mephl IPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBI IMEpPUMETpPa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajliesenuIena; yMEHHEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOLICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMeHune wu300paxarb IJIOCKHE (Urypsl M HMX KOMOMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C IHOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJEKTPOHHBIX CpPEICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue ONeprupoBaTh IMOHATUAMHA: MPAMOYrOJibHad CHCTCMaA
KOOpJAuHAT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTABJIICHUA JAHHBIX W PCIICHHUA 3aJla4, B TOM YHCJIC U3 APYTHUX

y49eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenne ONnEprupoOBaTh IMMOHATHUAMU: CTOJIOMKOBBIE U KpPYTOBEBIC

AuarpaMmebl, Ta6J'II/II_H:I, CpeaHee apH(bMeTqucxoe, MEIuaHa,
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15

16

HauOoJIbIlIee U HAaMMEHBIIIEE 3HAUCHHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
WHPOPMAIIHIO, TIPEJICTABICHHYI0 B Ta0lMIaX W Ha JuUarpamMMax,
OTPAXKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKPYXaIOIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
OKCIICPHUMEHT), JJIEMEHTAapHOE COOBITHE (3JIEMEHTApHBI HCXOJ)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOJUTh BEPOSITHOCTU CIIy4alHBIX COOBITMH B ONbBITax C
PaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOAOM OpPIraHU30BAaHHOTO Iepedopa U C UCIOJIb30BaHUEM
IIpaBUJIa YMHOXKCHMS; YMEHHME OLIEHHUBATh BEPOSTHOCTH pEalbHBIX
COOBITUH U sIBJIEHUH, TIOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KAalolleM MHpPE U B IKU3HU,
3HAaKOMCTBO C IOHSATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN U €TO POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3a[]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
IIOJIy4EHHBIE B XOJ€ Pa3BUTHS MAaTEMaTUKHA KaK HayKH, NPUBOJUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH
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INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COlePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Hatypanbnble u uesnbie uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe

12 OOBIKHOBEHHBIE W JAECATHYHBIE  JpoOW, TPOLEHTHl, OECKOHEYHBIC
' NepUOANYECKHE JPooH

13 PanmonaneHpie umcna. ApudMeTHuecKkue oOmnepalnudd ¢ paldoOHAIbHBIMU
' qrCcIaMu

14 HelicTButenbHble yncia. Apu(pMETHYECKUE ONEpaluu C JIeWCTBUTEIbHBIMU
' YUCITaMH

L5 [TpubnmkEHHbIE BBHIYUCICHMS, TPAaBHIIA OKPYIJICHHUS, MPUKUIKA W OICHKA
' pe3yJibTaTa BEIYMCIIECHUM
2 AnreOpandyecKue BhIPAKCHHS

2.1 bykBeHHbIe BbIpakeHU (BBIPAKECHHSI C TIEPEMEHHBIMH )

’5 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palUOHAJIbHBIM IOKA3aTEJIEM.
. CaoiicTBa cTeneHU

2.3 MHorousIeHBI

2.4 Anrebpanueckas 1poob

”E Apudmernueckuif  KOpeHb  HaTypaJdbHOM  cremeHu.  [leiictBus ¢
' apuQMeTHUECKUMU KOPHSIMH HAaTypalbHON CTETICHH
3 YpaBHEHUS 1 HEPABCHCTBA

31 ensie uw npoOHO-pamnvoHanbHBIE ypaBHEHUA. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUH

39 [lenbie u npoOGHO-paloHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemenune TekCcTOBLIX 3a1a4

4 YucioBbie NOCIE0BATENLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS MOCJIEA0BATEILHOCTEN

42 ApudmeTndeckass U TeoMeTpuyeckas mporpeccuu. Dopmyna CIOKHBIX
' MPOLIEHTOB

S) OyHKIMU
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OyHKIUS, CMmocoObl 3amaHus  (QYHKIIHH.

I'padpux  Pynkmuu. Obmactb

OTIpeNieNIeHUs] U MHOXecTBO 3HaueHui ¢pynkuuu. Hymu gynkun. [IpomexyTku

5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMbI QyHKuud. HaunOosnbliee m HauMeHbllee 3HaYeHUE (YHKLIHMU Ha
IPOMEKYTKE

6 KoopauHaTs! Ha IpsAMOM U IJIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlexapTOBbI KOOPJMHATHI HA MJIOCKOCTH

7 ['eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOicTBa

7.2 TpeyronbHUK

7.3 MHOroyrojabHIUKU

7.4 OKpy’>KHOCTb U KpYyT

7.5 H3mepeHue reoMeTpu4ecKix BeIMYUH

7.6 BexTops! Ha IIIOCKOCTH

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'padsr

33



