MYHUIIMITAJIBHOE OBIIEOBPA3OBATEJIBHOE YUPEXJIEHUE
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(VKazwisaemcs Hazeanue yuebrno2o npeomema unu xkypca 6 M.n.)
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PACCMOTPEHO
Ha 3acefganuu LIIMO yuurenei
IpoTokou ot 30.08.2023r. Ne 1

COI''TACOBAHO
OtBeTcTBEeHHBIN 32 YP B mikoste:

/Enucdanosa T.B,/

30.08.2023r.

c. Kaayra



IHosicuuTennLHAA 3aIHCKA

PabGouast mporpamma mo anrebpe mis 7-9 kmaccoB pa3zpaboTaHa B COOTBETCTBHH
HOPMAaTUBHO- IIPABOBBIMU JIOKYMEHTAMH:

- 3akoH «O0 o6pazoBanun B Poccuiickoit deneparnuny» (yrBepkaeH npukazom ot 29.12. 2012r.
Ne 273-®3 ¢ u3MEHEHUAMU U TOTIOTHEHUSIMHU);

- denepanbHBIA TOCYIapCTBEHHBIH 00pa30BaTEIbHBINA CTAHAPT OCHOBHOTO O0IIETO
oOpa3oBanus (yTBepxkAeH npukazoM MuHuctepcTBa npocsenienus Poccuiickoit degepanuu ot
31.05.2021 Ne 287 ¢ usmenenusimu Ha 08.11.2022r.).

Pabouas mporpamma BXOAMT B COJAEPKATENbHBIA pa3ien 00pa3oBaTeIbHON MPOrpaMMbl
OCHOBHOTO 0611ero oopazosanuss MOY COII c. ®engoposka um. U.C. I'aBBa.

B kauectBe paboueii mnporpamMmel Oyner wucnonb3oBana DexepanpHas pabouas
nmporpamma 1o yueoHomy npeamery «MaremaTuka» 0a30Bblil YPOBEHb.

YMK, ¢ nomotpio KOTOporo Oyzner peajin3oBaHa JaHHas pabodasi mporpamma, BXOJHUT B
[Tepedennr yueOHMKOB (y4eOHBIX MMOCOOMIA) JJIS MCIOJIB30BAaHUS B 00Opa30BaTEILHOM IIpollecce
MOY COHI c. ®denopoka um. M.C. T'aBBa B COOTBETCTBMM C MPUKA30M MHUHHUCTEPCTBA
IIpoceemenust Poccuiickoit @enepanuu ot 21 centsaops 2022 roma N 858 «OO0
YTBEpkKACHUH (PelepalbHOTO TepeyHsl y4eOHHKOB, JOMYLIEHHBIX K MCIOJIB30BAHUIO TIPU
pealu3alid  HMEIOIUX TOCYIApCTBEHHYIO aKKpeOUTAaIMi O00pa3oBaTelIbHBIX MPOrpaMm
HAYaIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CPeAHEro oomero oO0pa3oBaHHs OPTaHU3AIMSIMH,
OCYIIECTBIISIOIMMU 00Pa30BaTEIbHYIO JEATENbHOCTh U YCTAaHOBJIEHUS INPEJCIBHOIO CpOKa
MCIIOJIb30BaHUs UCKIIOYEHHBIX YUEOHUKOB» (C u3MeHeHussMu Ha 21 uroins 2023 roza).

B nepuon upesBplYalHBIX CUTyalMi, NOTOJAHBIX YCJIOBHH, BBEICHHS KapaHTHUHHBIX
MeponpusATHid 10 3abomeBaemoctd rTpummoMm, OPBU wu npyrumMu  mHGEKIMOHHBIMU
3a00J1eBaHUAMHU, 00pa30BaTENIbHBIN MIPOLECC MO TaHHOMY Y4€OHOMY IPEAMETY OCYILIECTBISAETCS
C UCMOJIb30BAaHUEM JIMUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHONOrHH. [Ipn HEOOXOAUMOCTH YacTh
TEM MOXKET M3y4aTbCsl C HCIOIB30BAaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

Pabouas mporpamma npeaycMaTpHBacT: OPraHU3aLMI0 TNPOEKTHOH [1esTeJbHOCTH,
MPOBEJICHUE MPAKTUICCKUX pabOT. DTO IMO3BOJISIET BOBJICYh OOYYAMOIINUXCS B Pa3sHOOOpa3HYIO
y4eOHYI0 JI€ATENbHOCTh, CIIOCOOCTBYET aKTUBHOMY IOJYUYEHHUIO 3HAHWM, HAy4YUTHCS MBICIUTH
KPUTUYECKH, JeTaTh COOCTBEHHBIE BBIBObBI

JUis OCyLIeCTBICHUS MOHMTOPMHIA YCHEIIHOCTH YCBOEHHUS 3HAaHMH O0OydyaromuMucs
paboueil mporpaMMoii mMpeayCMOTPEHO: MPOMEXYTOUYHBI MOHUTOPUHT, UTOIOBBI MOHUTOPUHT,
dopmaMu peanu3alMi KOTOPOTO SBISIOTCA: TECTUPOBAHUE, KOHTPOJIbHBIE PaOOThI, TBOPUECKUE
oT4yeTbl, pabota ¢ HMHYOPMAIMOHHBIMU  OOpa30BaTENbHBIMU  pecypcaMH,  3aueThl.
[TpomexxyTouHas aTTecTanst MpoXoAUT B (opMme, ykazaHHOH B YueOHOM IUIaHE HIKOJbI Ha
COOTBETCTBYIOLIUI yueOHBIH roI.

Y4eOHO — MeTOJMYecKoe W MaTepuanbHO — TEXHHYEecKoe obecredyeHue kaOuHeTa
MO3BOJISIET PEATU30BaTh TEOPETUUYECKYIO U MPAKTUUYECKYIO YaCTh pabodeil mporpaMmsl.

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yucsia v BbIYUCICHUSA

JpoOu 0OBIKHOBEHHBIC U JECATUIHBIC, TIEPEXO0] OT OJHOU (DOPMBI 3aITUCH APOOEH K APYTOH.
[ToHsiTHE palMOHAILHOTO YUCIIA, 3alIUCh, CPABHEHHUE, YIOPSIOYMBAHNE PAIMOHAIBHBIX YHCEIL.
ApudmeTrndeckne IeiCTBUS ¢ palliOHaIbLHBIMU YcaMu. Pemienue 3a1a4d U3 peanbHo
MPAKTUKK Ha YaCTH, Ha APOOH.

CremneHnb ¢ HaTypaJbHBIM MTOKA3aTeIeM: ONpeIeieHne, Ipeodpa3zoBaHue BRIPAKEHUN HA OCHOBE
ompezeNieH s, 3aUCh OoNbIuX yucel. [IporeHTsl, 3anich MPOIEHTOB B BUAE IPOOH U JpoOH B
BUJIE MTPOLICHTOB. TpU OCHOBHBIE 33/1a4M Ha MPOLEHTHI, PEIICHUE 3a]1a4 U3 PeaIbHON MPAKTUKH.
[IpuMeHeHre MPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOXKUTENIU HATYpaJIbHbBIX YHCE.
PeanbHbIe 3aBHCUMOCTH, B TOM YHUCJIE TIpsiMasi U 00paTHAas MPOTOPIIHOHATBHOCTH.



Anredpanyeckue BbIPaKeHUS

IlepemeHHBIE, YUCIOBOE 3HAYCHUE BBIPAKEHUS C MEPEMEHHOM. [[onycTHMbIe 3HAUEHUS
nepeMeHHbIX. [IpencTaBnenre 3aBUCUMOCTH MEXKY BEIMUYUHAMU B BUJE POPMYJIBL.
Brruncnenus no popmynam. [IpeodpazoBanue OyKBEeHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHbIE
BBIpaXXEHHUSI, TPaBUIIa MPeoOpPa30BaHUS CYMM U MMPOU3BEACHUMN, IPaBUIIA PACKPBITHSA CKOOOK U
MPUBEICHUS OIOOHBIX CIaracMbIX.

CBoliCTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIEM.

OpnHouneHbl 1 MHOTOWIeHbl. CTeneHb MHOTOWIeHa. ClI0KEeHUE, BBIUUTAHUE, YMHOKEHHE
MHOTOWwIeHOB. POpMyJIbl COKPAIIEHHOTO YMHOKEHHUS: KBaJIpaT CYMMBbI U KBaJIpaT Pa3HOCTH.
®dopmyna pa3HOCTH KBagpaToB. Pa3nokeHne MHOrOYWIEHOB HA MHOKUTENH.

YpaBHeHus1 1 HEPABEHCTBA

YpaBHeHUEe, KOpEHb YpaBHEHUS, TPAaBUJIa IPeoOpa30BaHusl ypaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUM.

JInneliHOE ypaBHEHHE C OAHOW IIEPEMEHHOM, YHCIIO KOPHEH JINHEWHOIO YPABHEHUS, PELLICHUE
TuHENHHbIX ypaBHeHUM. CocTaBieHUEe ypaBHEHUH IO YCIOBHIO 3a/1auu. PereHue TeKCTOBbIX
3a/1a4 C IIOMOIIBIO YPaBHEHUM.

JluneliHOE ypaBHEHHUE C JIBYMs IIEPEMEHHBIMU U ero rpaduk. CucreMa JByX JTMHEHHBIX
ypaBHEHUH ¢ ABYMs IIEpeMEHHBIMH. Pelienne cuctem ypaBHEHUN CII0cOO0M MOICTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € IOMOIIBI CUCTEM YPAaBHEHUH.

DOyHKIUHA

Koopannara Touku Ha npsimoii. Yucinossle npoMexxyTKH. PaccrossHre MeXy 1ByMsl TOYKaMH
KOOPJMHATHOU IIPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca 1 opArHATA TOYKU Ha
KOOpAMHATHOM miiockocTu. [Ipumeps rpadukos, 3ananHbix hopmynamu. Utenue rpaduxos
peanbHbIx 3aBucumocTeil. [lonstue Gpynkuuu. I'papuk dynxuu. CoiicTBa GyHKUINH.
Jluneitnas Gynkuus, e€ rpaduk. I'paduk dynkun y = [x|. ['paduueckoe perenne mmHeHHbIX
YpaBHEHUU U CUCTEM JIMHEHHBIX YPAaBHEHMUII.

8 KUIACC

Yucia ¥ BbIYUCICHUSA

KBanpatHslit kopeHb u3 uncia. [lonstiue 06 uppanroHaabHOM dncie. JlecsaTuuHble
npuOJIMKEHUs UpPALMOHANBHBIX Yncesl. CBoMCTBa apu(pMETHIECKUX KBAJAPATHBIX KOPHEH U X
IIPUMEHEHNE K TPe0Opa30BaHNIO YUCIIOBBIX BbIPAKEHUM U BbIYUCICHUAM. [leiicTBUTENbHBIE
qucia.

Crernenb ¢ 11eNbIM NOKa3aTesneM U e€ cBoiicTBa. CTaHgapTHas 3auch YKCa.

Auredpanyeckune BbIPaKeHHUs

KBaaparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.
Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ayiredpanydeckoit podu. CrokeHue, BBIYUTaHUE,
YMHOX€EHHE, JIeJIeHne anredpandeckux apoodeil. PalinonanbHble BBIpaKEHUS U UX
npeoOpazoBaHue.

YpaBHeHHUsI M HEpaABEHCTBA

KBanpartHoe ypaBHeHue, (popmyna KopHEH kBaapaTHOro ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHUH, CBOAIIUXCS K IMHEHHBIM U KBagpaTHbIM. [IpocTeiimme qpoObHO-panoHanbHbIe
YPaBHEHHS.

['paduueckas uHTEpIIpEeTAIMs YPAaBHEHH C IBYMsI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YpaBHEHUU ¢ ABYMs IEpeMEeHHBIMU. [IprMepsl pereHus CuCTeM HEJITMHENHBIX YPaBHEHUH C
JBYMSI [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1au aJIreOpanyeckKuM CrocoOoM.

UuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0THOM niepeMeHHON. PaBHOCHIIBHOCTD
HEepaBeHCTB. JINHEWHbIE HEPABEHCTBA C OAHON NIepeMeHHON. CHCTEMBI IMHEITHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOM.

DOyHKIUH



[Tonsitue pynkumu. O6IaCTh ONMpeeIeHUsT 1 MHOXKECTBO 3HaUeHU GpyHKIuU. CriocoOb!
3a1aHus PyHKITUH.

I'padux dyakmuu. Urenue croicTB dhyHkumu 1o e€ rpaduky. [Ipumepsr rpadukoB GyHKITUH,
OTpakaroIlIUX peaibHbIE MPOIECCHI.

DYHKIINH, OMKUCHIBAIOIIUE MPSMYIO U 00paTHYIO MPONOPIIMOHATbHBIE 3aBUCUMOCTH, UX
rpaduku. OyHKIUHA Y = X, y = x3, y = \X, y=|x|. [paduueckoe pelenne ypaBHEHHI i CHCTEM
YpaBHEHUH.

9 KJIACC

Yuciia 1 BIYMCICHUSA

PanmonaneHbie yKca, MppaloHalbHbIE YHCIa, KOHEUHbIE U OECKOHEUHbIE ECATUYHbIE IPOOH.
MHOXeCTBO JIeHCTBUTENBHBIX YUCEI, IEHCTBUTENbHBIC YHCIa KAK OCCKOHEUHBIE JIeCATUYHbIC
Ipodu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKIY MHOXKECTBOM JICHCTBUTEIILHBIX YUCEI U
KOOPJMHATHOU IIPSIMOM.

CpaBHEHHUE IEHCTBUTEIBHBIX YHCEIN, apu(METHUECKIE JEHCTBUS C IEHCTBUTEIbHBIMU YHCIIAMHU.
Pa3zmepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JITUTEILHOCTH MIPOLIECCOB B OKPYKAIOIIEM MHPE.
[TpuOnmxEHHOE 3HAUEHNE BEJIMYMHBL, TOUHOCTD NpuOImkenus. Oxkpyrienue yucen. [Ipukunka
Y OLICHKA PE3YJIbTATOB BBIUYNCIICHUM.

YpaBHeHHUs M HEpaABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUMN, CBOAAIIMXCA K JIMHEUHBIM.

KBagparHoe ypaBHeHue. Pemienne ypaBHeHul, CBOAAIIMXCS K KBagpaTHbIM. bukBaapaTtHoe
ypaBHeHuE. [IpuMepbl penieHrst ypaBHEHUN TPEThE U YETBEPTOM CTEIEHEN Pa30KEHUEM Ha
MHOHUTEIH.

Pemmenne npoOHO-paliMOHABHBIX ypaBHEHUH. Pellienue TeKCTOBBIX 3a/1a4 anre0panyecKum
METOJIOM.

YpaBHEeHUE ¢ IBYMs IEPEMEHHBIMU U ero rpaduk. Pemienne cucteM IByX TUHEHHBIX YpaBHEHHIMA
C ABYMs IepeMEeHHBbIMU. Pelienne cucteM IByX ypaBHEHMI, OJJHO U3 KOTOPBIX JUHEHHOE, a
Ipyroe — BTOpoi creneHu. ['paduueckast MHTEpIpeTaIis CUCTEMbI YPaBHEHH ¢ JBYMsI
MIEPEMEHHBIMHU.

Perenrie TeKCTOBBIX 33124 aNredpandeckum crocoOom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienne MMHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHON. Perenre cucteM TMHEHHBIX
HEPaBEHCTB ¢ 0JIHOM nepemeHHol. KBanpaTHble HepaBeHCTBa. ['paduueckas nnTepnperanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBaaparuunas pyukmus, e€ rpaduk u cpoiicta. [lapabosa, KOOpAMHATH BEPIIMHBI TapadOJIbI,
0Cb CHUMMETpPHH 11apadoIbl.

I'paduku pyskmmit: y = kx, y = kx + b, y = k/x, y = x%, y =\x, y = x| , u ux cBoiicTsa.
Yucii0Bble NMOCJIEA0BATEIbHOCTH U MPOrPECcCUH

[TonsiTHE YMCIIOBOM MTOCIIEIOBATEIFHOCTH. 3aJaHue TIOCIEOBATEIHHOCTH PEKYPPEHTHOM
dbopmyoit u popMyIioi N-To diieHa.

Apudmernueckast 1 reoMeTpuyeckas nporpeccuu. @opmMyIibl N-ro ujieHa apudMeTundeckon u
F€OMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHne 4ieHOB apu(hMETHUECKON U TeOMETPUUYECKON MPOrpeccHii ToOukaMu Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHENHHBIN U 3KCIOHEHITUANbHBIA pocT. CII0KHBIE MPOIEHTHI.
HJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE Pe3yJIbTAThl OCBOCHUS ITPOTPaMMBbl Y4eOHOTO Kypca «Anredpar»
XapaKTepU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIMTAHME:



MPOSIBIIEHUEM MHTEpECa K MPOIIJIOMY U HACTOSIIEMY POCCUUCKON MaTeMAaTUKH, LIEHHOCTHBIM
OTHOUIIEHUEM K JOCTHKEHUSIM POCCUHUCKUX MATEMATHUKOB M POCCUMCKON MaTEeMaTUYECKOM
IIKOJIbI, K UCITOJIb30BAHUIO 3TUX JOCTHKEHHUM B IPYTUX HAayKaxX U MPUKIATHBIX chepax;

2) rpakIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpaskJaHNHA U pealiu3allii €ro Mpas,
MPEJICTABICHUEM O MAaTEMAaTHYECKIX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETyp TPakIaHCKOro o01IecTBa (HapuMep, BHIOOPHI, OTIPOCHI), TOTOBHOCTBHIO K
00CYXXJIEHUIO AITHUECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHKEHU N
HAyKH, OCO3HAHUEM BaKHOCTU MOPaJIbHO-3THUYECKHUX IMPUHIUIIOB B IEATEIbHOCTH YIEHOTO;

3) Tpy0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTUBHOE y4acCTHE B PELICHUH NMPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKON
HaIpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEeMaTH4ECKOT0 00pa3oBaHus Ha MPOTSHKEHUH BCel
KHU3HH [T YCIIEIIHOMW MPOo(eCCHOHATFHON AEATEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BHIOOPOM U TIOCTPOCHUEM HHIUBUAYAILHON TPACKTOPHH 00pa30BaHus U
YKU3HEHHBIX TUVIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCTUTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAIIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MaTEMaTHUECKUX OOBEKTOB,
3a/1a4, pellieHuH, pacCyKICHHUI, yMEHHUIO BUAETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOTr'0 MO3HAHUS:

OpHUEHTAIMEN B EATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX [IPEICTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€JIOBEKaA, IPUPOALI U 00I1IeCTBA, IOHUMAaHUEM
MaTeMaTUYECKON HayKu Kak cepbl UeTOBEUECKOM IeATEIbHOCTH, STANOB €€ Pa3BUTHS U
3HAYUMOCTH JJIs Pa3BUTHS [IUBIIIM3AIMH, OBJIAJICHUEM S3bIKOM MAaTEMATHKU U MaTeMaTH4YEeCKON
KYJIBTYPOH KakK CpeICTBOM MO3HAHUS MUPA, OBJIa/IEHUEM MPOCTEUITUMU HaBBIKAMU
HCCJIEIOBATEIbCKOM 1eATeIbHOCTH;

6) pusuueckoe BocnuTaHue, opMHpPOBaHHE KYJIbTYPhI 310POBbsI U IMOLHOHAILHOI'0
0J1aronosIy4us:

TOTOBHOCTBIO MPUMEHATH MAaTEMaTHUECKHE 3HAHHSI B MHTEPECAX CBOETO 3/10POBbS, BEICHHUS
3JI0pPOBOT0 00pasa *KU3HU (340POBOE MUTaHKE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U OTAbIXA,
perynsapHas puznyYecKas akTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKa pehIeKCUH, TPU3HAHUEM
CBOETO MpaBa Ha OIIKOKY M TAaKOTO K€ MpaBa Jpyroro 4eioBeka;

7) IK0JIOTHYECKOE BOCTIMTAHME:

OpHUEHTAIMe Ha NPUMEHEHNE MaTeMaTUYeCKUX 3HAaHUN IS pellieHus 3aa4 B 00JacTu
COXPaHHOCTH OKpY>Kalolleil cpeibl, INIaHUPOBAHUS ITOCTYIIKOB U OLIEHKH UX BO3MOMXHBIX
MOCIIEACTBUM JIsl OKPYXKAIOLIEH cpesibl, 0CO3HAHUEM TIII00aJIbHOTO XapaKTepa HKOJIOTHYECKUX
po0JieM U IyTel X peleHus;

8) amanTanus K U3MEHSIONIMMCS YCJIOBUSIM COI[MAJILHOM M MPHPOIHO¥ Cpebl:
TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBUSIX HEONPEAEIEHHOCTH, OBBILIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAaKTUUYECKYIO I€ATEIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS Y IPYTUX
JHOJIeH, MpHOOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBbIE 3HAHMSI, HABBIKY U KOMIIETEHLIUU U3
OTIBITA JIPYTHUX;

HE00XO0UMOCTBIO B (POPMHPOBAHMH HOBBIX 3HAHUM, B TOM 4Hclie OPMYIUPOBATH UIEH,
HOHATHS, TUIIOTE3bl 00 0OBEKTaX U SIBJICHUSX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
neUIUTHI COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JCHCTBHSI,
(GbopMyITHUpOBATh U OLIEHUBATH PUCKU H MOCIEACTBUS, JOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NelCTBUS



Ba3oBrble JJornueckue aeicTBus:

BBISIBJIITh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKN MaTeMaTHUECKUX OOBEKTOB,
HOHATHUH, OTHOILIEHUH MEXy OHATUAMHU, (POPMYIUPOBATE ONPEEIICHUS TOHATHH,
yCTaHaBJIMBATh CYILIECTBEHHBIHN MPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS [yl 0000IIEHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOIO aHAIN3a;

BOCIIPMHUMATh, (HOPMYIUPOBATh U MPE0OPa30BbIBATE CYXKJIEHUS: YTBEPAUTEIbHbIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJIATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUNs B (paKTax,
JTAHHBIX, HAOJIIOICHUSX U YTBEPXKICHUSIX, IIpelaraTb KpUTEPUH U1 BbISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;

JIEJIaTh BbIBOJIbI C MCIIOJb30BAaHUEM 3aKOHOB JIOTUKH, J€YKTUBHBIX U MHIYKTUBHBIX
YMO3aKJII04YEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa30upath J0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM (IIPSIMbIE U OT IPOTUBHOIO),
IIPOBOJIUTH CAMOCTOSATEIIBHO HECIIOKHBIE JJOKA3aTeIbCTBA MATEMaTHYECKUX (PaKTOB,
BBICTPaNBaTh APTYMEHTAIUIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyXIECHHUS;

BbIOMpaTh cr1oco0 pereHus yueOHoM 3a1auu (cpaBHUBATh HECKOJIBKO BApUAHTOB
pemieHwsi, BEIOMpaTs HanboJee MOIXOASMIINHA ¢ YIETOM CaMOCTOATEIBHO BBIICTICHHBIX
KpUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

HCIIOJIb30BATh BOTPOCHI KaK HCCIICIOBATEIIbCKII HHCTPYMEHT ITO3HAHUS,
(bopMyITHPOBAThH BOIIPOCHI, PUKCHUPYIOIIUE IPOTUBOPEUHUE, TPOOIEMY, CAMOCTOSITEIHLHO
yCTaHABJIMBATh KCKOMOE U JIaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO
[TO3HUIMI0, MHEHHE;

IPOBOJIUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY TUIaHY HECJIOXKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE 110 YCTAHOBJICHUIO 0OCOOSHHOCTEH MAaTEeMaTHUECKOr0 00BEKTa,
3aBUCUMOCTEH 00BEKTOB MEXY COOOM;

CaMOCTOATENILHO (hOPMYITUPOBATh 000OIIICHHUS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIFOICHUS, UCCIICIIOBAHUS, OIICHUBATH JIOCTOBEPHOCTH TMOJTYYCHHBIX PE3yJIbTATOB,
BBIBOZIOB M 00OOIIEHNI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIeCcca, a TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro paSBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Padora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOUHOCTh U M30BITOYHOCTh HHPOPMAIINH, JAaHHBIX, HEOOXOIUMBIX JJIs
pelIeHus 3a/1a4H;

BbIOMpaTh, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh HH(OPMALIHIO
Pa3IUYHBIX BUJIOB ¥ OPM MPEICTABICHUS;

BbIOMpaTh GOpMyY IpeCcTaBICHHsI HHPOPMALMK U WILTIOCTPUPOBATH pellaeMble 3a1a41
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U ©X KOMOMHALMSIMY;

OLICHMBATh HAJEKHOCTh UH(POPMALIMH 110 KPUTEPHSIM, NTPEATIOKEHHBIM YUUTETIEM UITU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHbIC y‘-leﬁl—[l)le JedcTBUA:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXkJIEHUS B COOTBETCTBUU C YCIOBUSAMHU U LIETSIMU
o011eHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHSI B YCTHBIX U
MMCbMEHHBIX TEKCTAaX, 1aBaTh NOSICHEHUS 10 X0y PEIICHHU 3a/1a4l, KOMMEHTHUPOBATh
MOJIy4YEeHHBIH pe3yibTaT;

B X0/1€ 00CYX/IEHUS 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pelaeMoii 3a1a4m, BbICKa3bIBATh UJEH, HALIEIIEHHBIE HAa IOUCK PELIEHMUS, COTIOCTABIISTh
CBOU CYXJIEHUS C CYXKACHUSMH JIPYTUX YYaCTHUKOB JHajora, oOOHapy>KUBaTh pa3inyue u
CXO/ICTBO IMO3UIIMIA, B KOPPEKTHOU (hopMe POopMyIIHpOBaTh pa3HOTIIACHUS, CBOU
BO3PaKEHUS;



e TPEACTaBIATH PE3YJIbTATHl PEUICHUS 331a4H, SKCIIEPUMEHTA, UCCIIEIOBaHMS, IPOEKTAa,
CaMOCTOSITENIbHO BBIOMPATh (hOpPMAT BBICTYIUICHUS C YYETOM 3a]1ad MPE3EHTALUU U
0COOEHHOCTEH ayTUTOPHH;

e TOHUMAaTh U HUCIIOJIb30BATh MPEUMYILIECTBA KOMaHAHON ¥ MHIUBUyaIbHOU pabOTHI MpU
pelieHnr y4eOHbIX MaTeMaTHUECKUX 3a/1ay;

e IMPUHUMATH LIEJTb COBMECTHOM J1eATENbHOCTH, JIAHUPOBATH OPTaHU3ALIUI0 COBMECTHOM
paboThl, pacrpenensaTh BUAbI padoT, J0roBapuBaThCs, 00CYKIaTh MPOLECC U Pe3yJIbTaT
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

e  Y4acCTBOBAThH B IPYMIOBHIX (hopMax pabOThI (00CYKIeHUs, 0OMEH MHEHUSMHU, MO3TOBBIC
HITYPMBI U JIPYTHE), BBIMOIHATH CBOIO YaCTh paObOThI U KOOPAUHUPOBATH CBOU JCHCTBUS
C IpYTUMU YJeHaMH KOMaH/[Ibl, OLICHUBATh KAYe€CTBO CBOET0 BKJIaJa B OOIIMIA IPOIYKT 10
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIE IeiicTBUS
Camoopranu3anusi:

e  CaMOCTOSITEIHHO COCTABISATH TUIAH, AITOPUTM PEIICHUS 3a/1a49M (UM €T0 4acTh),
BBIOHMPATh CIIOCO0 PEHICHUS ¢ YIETOM UMEIOIIUXCS PECypCOB H COOCTBEHHBIX
BO3MOKHOCTEH, ApryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

e  BJAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U Pe3yIbTaTa peleHus
MaTeMaTHYECKOM 3aa4M;

e MPEABHUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUH 32/1a49H, BHOCUTH
KOPPEKTUBBI B IEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

e  OIIEHUBATh COOTBETCTBHE PE3yJIbTaTa EATEIbHOCTH MOCTABICHHOM 1IENIA U YCIOBUAM,
OOBSACHATH IPUYUHBI JOCTUKCHUSI U HETOCTHXKEHUS 11e]T, HAXOAUTh OIIUOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI
K koHiy 00ydeHus B 7 Kjaacce 00yJaromuics MOIyYuT CIeyIONUe peIMETHbIE Pe3yIbTaThl:

Yuciia ¥ BbIYHMCICHHSA

BoinonHsATh, coyeTast yCTHbIE M MTMCbMEHHbIE PUEMBI, apu(pMeTHYECKUE NeUCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxoauTh 3HaueHNs YMCIIOBBIX BBIPAXKEHUM, IPUMEHATh pa3HOO0pa3Hble CIIOCOObI U MPUEMBI
BBIUMCJIEHUS] 3HAUEHUH IPOOHBIX BBIPAXKEHHM, COJIEpKalINX OOBIKHOBEHHBIE U IECATUUHbBIE
Jpoowu.

[TepexonuTh OT O1HOM OPMBI 3alICH YKHCEN K APYroi (mpeoOpa3oBhIBaTh AECATUYHYIO JpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUUHYIO
JIpoOBb).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh Yucna.

BbINOMHATE NPUKUAKY U OLIEHKY pe3yJIbTaTa BEIYUCIEHUH, OLIEHKY 3HAUEHUI YHCIOBBIX
BBIPaXEHUI. BBINOIHATE AEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU NOKA3aTEISIMH.

[TpyuMeHsTh NPU3HAKU JEITUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEI.

PemaTp npakTuKO-OpuEHTUPOBAaHHBIE 33Ja4H1, CBA3AHHbIE C OTHOLIEHUEM BEJIMYNH,
IIPONOPLUOHAIEHOCTBIO BEIMYMH, TPOLIEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThHI PELICHUS 3a1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0BEKTOB.
AuredpanyecKkne BbIPaKeHHUS

Hcnonb30Bath anredpandeckyro TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuaa.



HaxonnTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHHSIX [IEPEMEHHBIX.
BeinonHATe npeoOpa3oBaHMs LENOT0 BBIPAXKEHHU B MHOTOWIEH NTPUBEIEHHEM OJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOIHATE YMHOKEHUE OJTHOYICHA HA MHOTOYJICH M MHOTO4JIEHA HA MHOTOWIEH, IPUMEHSATh
(GopMyIbl KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3/I0KEHNE MHOTOYIEHOB Ha MHOKUTEINHN C IIOMOLIbIO BBIHECEHUS 32 CKOOKHU
00111er0 MHOXKHTEISI, TPYNITUPOBKHU CJIaraeMblX, IPUMEHEHUs (POPMYIT COKPALIEHHOTO
YMHOXEHHUS.

[TpumensTH Ipeodpa3zoBaHKs MHOI'OWIECHOB ISl PELICHUS Pa3IMUHBbIX 3a/1a4 U3 MaTeMaTHKH,
CMEKHBIX IIPEMETOB, U3 PEaIbHON ITPAKTUKHU.

Mcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpalbHBIMU [TOKA3aTeIAMU U1 IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHusI U HEPaBEeHCTBA

PemaTte nuHeliHbIe ypaBHEHUS ¢ OJHON IEPEMEHHOM, IPUMEHSIS ITPABUIIA IIEPEX0JA OT
MCXOJHOI'O YPAaBHEHUS K PaBHOCUILHOMY eMy. IIpoBepsiTh, SIBIISETCS JIM YMCIIO0 KOPHEM
YpaBHEHHS.

[TpumeHsTH rpaduvyeckre METOIbI IPH PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.
[ToxOupath mpUMepHI Map YKCe, ABISIOMINUXCS PEIICHHEM JIMHEHHOTO YPaBHEHUS C IBYMS
NIEPEMEHHBIMH.

CTpouTh B KOOPAUHATHOH IJIOCKOCTH TpadyK JIMHEHHOTO YpaBHEHHUS C ABYMS IIEPEMEHHBIMH,
HOJIB3YSACh TPaQUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS] YpaBHEHUSI.

Pemath cucteMbl 1ByX JTMHEMHBIX YpaBHEHUH C IByMSl IEPEMEHHBIMU, B TOM YHCJIE
rpagu4ecKy.

CocTaBiATh U pelaTh JIMHEHHOE YPaBHEHUE WIHA CUCTEMY JIMHEWHBIX YPAaBHEHUH T10 YCIOBUIO
3aJ]a4M, MUHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJjau IIOJIyYE€HHBIN pE3yJIbTaT.
DOyHKIUHA

N300pakaTh Ha KOOPIAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 33aHHBIM KOOpAUHATAM,
Jy4H, OTPE3KH, UHTEPBaJIbl, 3alIMChIBATh YHUCIOBBIEC IPOMEXKYTKU Ha alNreOpanyeckoM s3bIKe.
OTmeuath B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 3a/JaHHBIM KOOPJUHATAM, CTPOUTH I'paduKu
auHenHbIX QyHKIMA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceIBaTh ¢ TOMOLIBIO (PYHKIUI U3BECTHBIE 3aBUCUMOCTH MEX]Ty BEIMUMHAMU: CKOPOCTb,
BpeMsl, pacCTOSIHUE, IIeHa, KOJIMYEeCTBO, CTOUMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsl, 00BEM
paboTHL.

Haxoauts 3HaueHre QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadguyeckuii criocod MpeaCTaBICHHs U aHalIn3a HHGOPMAIIIH, U3BIEKATh U
MHTEPIPETUPOBATh UH(POPMALIHIO U3 TPAPUKOB pPeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy o0y4yenus B 8 kiacce o0yJaronuics MoyquT CICAYIONTUE TPEIMETHBIE PE3YIbTATHI:

Yuciia ¥ BbIYMCICHUSA

Hcrnonb30BaTh HavaIbHBIE IPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX YUCEN JUIS
CPaBHEHMsI, OKPYTJIEHUS U BBIYUCIICHUN, N300pakaTh JeMCTBUTEIbHBIC YHCIa TOUKAMU Ha
KOOPJAMHATHOU IIPSIMOM.

[TpuMeHATH MOHATHE apUPMETHIECKOTO KBAAPATHOTO KOPHSI, HAXOAUTh KBa/IpaTHbIE KOPHHU,
UCTIOJIB3YS MPU HEOOXOTUMOCTH KaJIbKYJSTOP, BBINOIHATH IPE0Opa30BaHUs BEIpAXKEHUH,
CoJIepKalluX KBaJpaTHbIE KOPHHU, UCTIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonb30BaTh 3anKcy OOJIBIINX M MAJIBIX YHCEI C TIOMOLIBIO IECATUYHBIX Jpo0ei U cTerneHei
gucaa 10.

AuredpanyecKkne BbIPaKeHHUS

[TprMeHATH MOHATHE CTENEHHU C IIEJIBIM 0Ka3aTeNeM, BBIIOIHITh IPeoOpa3oBaHus BBIPAKEHUH,
COJZIEp KAIIMX CTEIEHU C LEIIbIM I10Ka3aTEeIIEM.



BBINONHATE TOXIECTBEHHBIE IPe00Pa30BaHus pallMOHAIBHBIX BBIPAXKEHUN HA OCHOBE ITPABUII
JeMCcTBUI HAaJl MHOTOYJIEHAMU U alnreOpanyecKuMu JpoOsMu.

PacknajpiBaTh KBaApaTHBIN TPEXUIECH HA MHOXKUTEIIH.

[TpuMeHsTH TpeoOpa3oBaHUs BEIPAXKEHUH U1 PELIEHNs PA3IMYHbIX 33/1a4 U3 MaTEMaTUKH,
CMEKHBIX NIPEIMETOB, U3 peallbHON IPAKTUKU.

YpaBHeHus1 1 HEPABEHCTBA

Pemiate n1uHelHbIe, KBaJpaTHbIC YPaBHEHUS U PALMOHAIbHbIE YPAaBHEHUS, CBOJSILUECS K HUM,
CHCTEMBI JBYX YPaBHEHHI € AByMsI IEPEMEHHBIMHU.

[TpoBoaUTH MpOCTEHIIME UCCIEI0BaHHSI YPABHEHUI U CUCTEM YPaBHEHHI, B TOM UHUCIIE C
IpPUMEHEHHEM IpaUUecKuX NpeAcTaBiIeHnH (yCTaHaBINBaTh, UMEET JIM YpaBHEHHE WIIH
cucTeMa YpaBHEHUI pelleHts, €Clii UMEET, TO CKOJIBKO, U IIpoYee).

[TepexoauTh OT CIOBECHOH (HOPMYITHPOBKH 33/1a4H K €€ anreOpandeckoil MoIeH ¢ TTOMOIIbI0
COCTaBJICHUS YPaBHEHUS WJIM CUCTEMbI YPaBHEHUM, HHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M IOJIY4E€HHbIN pe3ynbTar.

[TpyMeHsTH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKHU, PELIaTh JIMHEHHbIE
HEPaBEHCTBA C OHOM MEPEeMEHHON U X CUCTEMBI, 1aBaTh rpa)MuecKyr0 HILUTIOCTPAIHIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[ToHnMaTh 1 UCHOIB30BaTh QYHKIIMOHATIBHBIE TIOHATHUS U SI3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003Ha4YeHMs1), OTIPEAEIATh 3HaUeHNUE (PYHKIIUMU 110 3HAYEHHUIO apIyMEHTa, OIPEIEIsITh CBOMCTBA
dyHKIMH 110 e€ rpaduKy.

CrpouTtsb rpaduku dJIeMEHTAPHBIX GYHKINN BUIA:

y=kix,y=x%y= X3,y = |x|, y = VX, OIHCBIBATH CBOMCTBA YHCIOBON (GYHKIIHH 110 68 rpaduKy.

K koH1y 00ydeHus B 9 kiaacce 00ydaromuiics MOIyyuT ClIeyIONUe IPeIMETHbIE Pe3YyIbTaThl:
Yuciia 4 BbIYHCICHUA

CpaBHUBATH U YIOPAJOYNBATH PALlMOHAIBHBIE M UPPALIMOHAJIBHBIE YUCIIA.

BeinonssaTe apupmernyeckre AUCTBUS ¢ paLlMOHATIBHBIMY YHCIAaMU, COYETasi yCTHBIC U
IIMCbMEHHBIEC IPUEMBI, BBIIIOJIHATH BBIUMCIICHUS ¢ UPPALMOHAIbHBIMU YHCIIaAMH.

HaxonuTth 3Ha4eHMS CTEIICHEN C LIEJIBIMU NTOKA3aTeNIIMU U KOPHEU, BEIYUCIIATh 3HAYEHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyTITh IEHCTBUTENbHBIE YUCIIA, BBIMOIHITH IPUKUIKY PE3YJIbTaTa BEIUNCICHUH, OLIEHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHHus1 M HEpaBEHCTBA

Pemate nuHENHbIE U KBaIpaTHbIC YPABHEHUS, YPABHEHUS, CBOISIIMECS K HUM, IPOCTEHIINE
JIpOOHO-paLlMOHAJIbHBIE YPABHEHHUS.

Pemate cucteMsl ABYX JTUHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CHCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

Pemats TekcToBbIE 3a1auM anreOpanueckuM CIIOCOOOM € TIOMOIIIbIO COCTaBJICHUS YpaBHEHHUS
WJIM CUCTEMBI IBYX YPAaBHEHHH C JBYMS IEPEMEHHBIMHU.

IIpoBOINTH MPOCTEMIINE HCCIENOBAHUS YPABHEHUHI U CUCTEM YPAaBHEHHI, B TOM YHCIIE C
PUMEHEHNEM IpaUyecKuX MpeAcTaBIeHUN (ycTaHaBIUBaTh, UMEET JIM YPABHEHUE WU
CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemrate nuHeiiHbIe HEpaBEHCTBA, KBapaTHbIE HEPABEHCTBA, M300paXkaTh PEIIeHNE HEPABEHCTB
Ha YMCJIOBOM IIPSMOM, 3aIIUCHIBATh PEIICHUE C TIOMOILBI CUMBOJIOB.

Pemats cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAOIINE KBAIPAaTHOE
HEpPaBEHCTBO, N300pakaTh PEIIEHUE CUCTEMbI HEPABEHCTB HA YHCIOBOM MPSIMOH, 3aMChIBATh
pELICHHE C IIOMOIIBI0 CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PEILIEHUH PA3JIMYHBIX 3a1a4.

DOyHKIUH



Pacno3naBaTh GyHKIIMH U3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXeMAaTUUYECKU PACIIOIOKEHHUE Ha
KOOPJIMHATHOM TIJIOCKOCTH TpaduKOB (PyHKITUH

Buma:y = kx, y =kx + b,y =k/x,y =ax’* + bx + ¢, y = x%, y =Vx, y = |x|, B 3aBucumoctu ot
3Ha4YCHUI KO3(PPUIIMEHTOB, ONMMMCHIBATH CBOMCTBA () YHKIIUM.

Ctpoutb u n300paxxatb cXxeMaTuyecku rpaduky KBaJpaTUYHBIX (YHKIIUI, OMUCHIBATh CBOMCTBA
KBaJIpaTUYHBIX (QYHKIUI 110 X rpadukam.

Pacnio3naBaTh KBagpaTu4yHyto (PyHKILHIO 110 GopMysie, IPUBOAUTH TPUMEPHI KBaIPATHUHBIX
byHKIMI U3 peanbHON KU3HH, (PU3UKU, TEOMETPUH.

YuciioBble NOC/I€10BATEILHOCTH H POrpeccuu

Pacnio3naBaTh apuMeTHdecKyto U reOMEeTPUUECKYIO IPOrPECCUU MPHU Pa3HBIX CIIOCO0axX
3aJaHusl.

BBINONMHATE BEIYUCIEHHS € HCIIOJIB30BaHHEM (POPMYI N-TO WieHa apuPMETUIECKON 1
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl IOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3agaum, cBA3aHHBIE C YHCIOBBIMH MTOCIEI0BATEILHOCTSIMH, B TOM YHUCIIE 3a7a4H U3
peabHOM JKU3HU (C UCTIONB30BaHUEM KAJIBbKYIATOPA, IUPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue pa3nenoB u Tem KomnnuecTBo yacos DnextpoHHbIe (UG POBEIE) 00pa3oBaTEIbHBIC
/11 POrpaMMbl Bcero | KonTposbabie [IpakTnueckue pecypcenl
paboThI paboThI
1 Yucna u Beruncienus. Parmonanbapie | 25 1 [[BubmuoTeka [JOK
qrcia https://m.edsoo.ru/7f415b90]]
2 Anrebpanyeckue BoIpaKEHUS 27 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f415b90]]
3 YpaBHEHHS 1 HEpABEHCTBA 20 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f415b90]]
4 Koopaunats! u rpapuku. OyHkunu 24 1 [[bubmmoreka LIOK
https://m.edsoo.ru/7f415b90]]
5 [ToBTOpeHue u 0600IICHNE 6 1 [[bubmmoTeka [JOK
https://m.edsoo.ru/7f415b90]]
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOT'PAMME
8 KJIACC
Ne HaumenoBanwue pa3aenos u Tem KonnuecTBo yacos DnexTpoHHbIe (11U pOBLIE) 00pa3zoBaTeNbHbIC
/11 MIpOrpaMMBbl Bcero | KonrponbHbie [IpakTnueckue pecypcesl
paboThI paboThI
1 Uucna u Beruucinenus. Ksagparusie kopuu | 15 1 [[BuGmmoTeka [IOK
https://m.edsoo.ru/7f417af8]]
2 Uucna u Beranciienns. CTEneHb ¢ eNTbIM 7 1 [[BuGmmoTeka [IOK
MOKa3aresieM https://m.edsoo.ru/7f417af8]]
3 Anrebpanyeckue BbIpaKEeHUS. 5 1 [[bubmmoreka LIOK
KBagpaTHslit TpéxuneH https://m.edsoo.ru/7f417af8]]
4 Anrebpanyeckue BbIpaKEeHUS. 15 1 [[bubmmoreka LIOK
AnrebGpanueckas Apoob https://m.edsoo.ru/7f417af8]]
5 VYpaBHeHus u HepaBeHcTBa. KBanpaTHble 15 1 [[bubmmnoreka LIOK
ypaBHCHHS https://m.edsoo.ru/7f417af8]]
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 1 [[BubmuoTexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f417af8]]
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7 VYpaBuenus u HepaBeHcTBa. HepaBencta | 12 1 [[bubmmoreka LIOK
https://m.edsoo.ru/7f417af8]]
8 Oyukuuu. OCHOBHbBIC TTOHATHUS 5 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f417af8]]
9 Oynaknuu. Yucnoeie PyHKITUN 9 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f417af8]]
10 [ToBTOpEeHHE 1 0000IIEHNE 6 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f417af8]]
OBIIEE KOJIMYECTBO YACOB I10 102 5
[MPOTPAMME
9 KJIACC
Ne HanmenoBanue pa3zneinoB U TEM IpOrpaMMBbl KonnuecTBo yacos OnexTpoHHbIe (I(POBEIE)
/11 Bcero | KontponbsHbie [IpakTrueckue 00pazoBareNbHbIE PECYPCHI
paboThI paboThI
1 Uucna u BeruucieHus. JleiicTBUTENIbHbBIC 9 BBEJUTE 3HAYECHUE [[bubmuoteka [IOK
yycia https://m.edsoo.ru/7f419d08]]
2 VYpaBHEHHUS 1 HEpABEHCTBA. Y PABHEHUS C 14 1 [[bubmuoteka [IOK
OJTHOM TIEPEMEHHOM https://m.edsoo.ru/7f419d08]]
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 [[bubmanoreka LIOK
ypaBHCHHA https://m.edsoo.ru/7f419d08]]
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f419d08]]
5) DOyHKIUHA 16 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f419d08]]
6 YucioBble OCIEA0BATEILHOCTH 15 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f419d08]]
7 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 [[BubmuoTeka [JOK
3HAHUH https://m.edsoo.ru/7f419d08]]
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOTPAMME
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