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IHHOACHUTEJIBHASA 3ATINCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "MATEMATHKA"

[Ipenmer "Anrebpa" sBisercss pasgenoMm Kypca "Maremartuka'. PabGouass mporpamMma 1Mo MpeaMETy
"Anrebpa" s oOydaromuxcs 8 KiaccoB pa3paboTaHa Ha ocHOBe DelepalibHOTO TOCYAapCTBEHHOTO
00pa30BaTEeNLHOTO CTAaHAApTa OCHOBHOTO 0O0mero oOpa3oBaHHs € YY4ETOM M COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MPEABIBISIEMBIX K MAaTEMaTHUYECKOMY OOpa30BaHUIO, U TPAJAULIUNA POCCHUCKOTO 00pa3oBaHUS,
KOTOpBIE O00ECIEYMBAIOT OBJIAZICHUE KIIOUEBBIMA KOMIICTEHIIMSIMU, COCTABIIIIOUIMMH OCHOBY IS
HETPEPBIBHOTO O0pa30BaHMs M CAMOPA3BHUTHS, a TAKXKE IEIOCTHOCTh OOMIEKYJIBTYPHOTO, JTHYHOCTHOTO U
MO3HABATEIBHOTO PA3BUTHS 00ydaromuxcs. B mporpamMMe yuTeHbl uaeu u mosiokeHus: KoHmenmm pa3BuTus
MaTemaTHdeckoro o0pasoBanus B Poccuiickoit ®@enepaunu. B snoxy mudposoil Tpancpopmanuu Bcex chep
YeJIOBEUECKONW JEATENHbHOCTH HEBO3MOXKHO CTaTh O0Opa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0Oe3 0a30BOM
MaTeMaTHYEeCKON IMOATOTOBKH. YK€ B INKOJIE MaTeMaTHKa CIY)KUT OMOPHBIM IPEAMETOM ISl M3Y4eHUS
CMEKHBIX JIUCIUIUINH, a TIOCJIE TIKOJIBI PeaThbHON HEOOXOIMMOCTRIO CTAHOBHUTCSI HEMPEPBIBHOE 00pa3oBaHue,
YTO TpeOyeT MOTHOIIEHHON 0a30B0i 0011e00pa30BaTeILHON OATOTOBKH, B TOM YHCJIE M MAaTEMATHIECKOM.

D10 00YCIIOBIEHO TEM, YTO B HAIIM JHU PACTET YHUCIO Mpodeccuid, CBS3aHHBIX C HENOCPEACTBEHHBIM
MIPUMEHEHHEM MAaTEMaTUKU: U B cepe IKOHOMHKH, U B OM3HECE, U B TEXHOJOTUYECKUX 00JIaCTAX, U JIaXKe B
ryMaHuTapHbiX cpepax. Takum o0pa3oM, Kpyr HIKOJBHUKOB, Ul KOTOPBIX MAaTeMaTHKa MOXKET CTaTh
3HAYUMBIM IIPEAMETOM, PACIIUPSIETCS.

[IpakTueckass TMOJE3HOCTh MaTeMaTUKH oOOyCJIOBJI€HAa TeM, 4YTo e€ MpeIMeTOM  SBJISIOTCS
(GbyHIaMeHTalIbHbIE CTPYKTYphI HAIlIETO0 MHUpPA: MPOCTPAHCTBEHHbIE (JOPMBI 1 KOJIMYECTBEHHBIE OTHOILICHUS OT
MPOCTEHIINX, YCBAUBAEMBbIX B HEMOCPEIACTBEHHOM OIBITE, O JOCTATOYHO CIJIOKHBIX, HEOOXOIUMBIX IS
Pa3BUTUS HAYYHBIX U MPUKIAIHBIX HAeH. be3 KOHKpeTHbIX MaTeMaTHYeCKUX 3HAHUH 3aTpyIHEHO TOHUMaHUE
MPUHIIMIIOB yCTPOWCTBA UM HCIOJB30BAaHMS COBPEMEHHON TEXHHUKH, BOCIPUITHE U HHTEPIpETaIHs
pazHoOOpa3HOM  COIMANBbHOM, HSKOHOMHUYECKOW,  MOJUTHYECKOW  uHpOpManuu, ManodPQexTHBHA
MOBCE/IHEBHAS MpaKTUYecKasl NeATeNbHOCTh. Kak1oMy 4eloBeKy B CBOEH >KM3HU MPUXOIUTCS BBIIIOJHATH
pacuéThl U COCTABIISITH AJTOPUTMBI, HAXOJUTH U MPUMEHATH (OPMYJIbI, BIAJCTh MPAKTUYECKUMHU NpUEMaMu
FeOMETPUYECKUX HM3MEPEHHM M IMOCTPOCHUH, uYuTaTh HHGOpPMAIMIO, NPEICTABICHHYIO B BHJIE TaOIull,
auarpaMMm M rpauKoB, JKUTh B YCJIOBHSX HEONPEACNEHHOCTH U TMOHMMATh BEPOSITHOCTHBIA XapakTep
CIIy4aifHbIX COOBITHIA.

OpHOBpeMEHHO C pacuupeHueM cdep MpUMEHEHUS MaTeMaTHKH B COBPEMEHHOM oOlmiecTBe Bc€ Ooiee
BKHBIM CTAHOBHUTCS MAaTEeMAaTHMYECKUW CTUIIb MBIIIJICHUS, MPOSBISIONIMNACS B OMPEIEIEHHBIX YMCTBEHHBIX
HaBblKax. B mponecce HM3ydyeHHs] MAaTeMaTHMKW B apceHal MPUEMOB U METOJOB MBIIIJIEHUS YEJIOBEKa
€CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS WHAYKIUS W ACAyKIHs, 00O0OIIeHHe M KOHKpPETU3allus, aHaIu3 U
CUHTE3, KiaccupUuKalus U cuUcTeMaTh3anus, adctparupoBaHue W aHanorus. OOBEKTHI MaTEMaTHYECKUX
YMO3aKJIIOUeHHUM, TpaBujia MX KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTMYECKUX MMOCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKEe yMeHHsI (POpPMYIHpOBaTh, 0OOCHOBBIBATH M JIOKA3bIBATh CYKIEHUS, TEM CaMbIM
pa3BHBAIOT JIOTHUECKOE MBIIUICHHWE. Benymas poip NpHUHAIIEKUT MaTeMaTuke W B (OPMUPOBAHUU
AITOPUTMUYECKONW KOMITOHEHTHI MBIIIJICHUS! U BOCOHUTAHUHM YMEHUH NEHCTBOBATH MO 33JaHHBIM arOpPUTMaM,
COBEPIIICHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporiecce pereHust 3a1a4 — OCHOBOUM yueOHOU
NEeSITENFHOCTH Ha YpOKaX MaTeMaTHMKH — pa3BUBAIOTCA TaKkKe TBOpYECKAas W MPUKIATIHAS CTOPOHBI
MBIIILICHUS.

OOyuenne MmaTeMaTuke AT BO3MOXHOCTh DPa3BHBATh Yy OOYYAIOIIMXCS TOYHYIO, PAlMOHAIBHYIO U
WH(POPMATUBHYIO pedb, yMEHHE OTOMpATh HanboJiee MOIXOAAIINE A3BIKOBbIE, CHMBOJIMYECKUE, rpaduuecKue
CpeACTBa sl BBIPAKEHUS CYXKISHUH U HATJISAHOTO UX MPEICTABICHHUS.



Heo0x0auMbIM KOMIIOHEHTOM OO1IIEH KyIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIIIETCS 001I[ee 3HAKOMCTBO

C MC€TOoAaMM ITO3HaHUA I[GP'ICTBHTGJIBHOCTI/I, OpeACTaBJICHUC O MPEAMCTC U MCTOAAX MATCMATHUKU, UX OTJIMYUMH
OT MCTOAOB APYIrux CCTCCTBCHHBLIX WU I'YMAaHUTAPHBIX HAYK, 00 0cOOeHHOCTIX MMPUMCHCHUA MAaTCMAaTUKU IJIA
pelIeHus] HAayYHbIX M MPUKIAAHBIX 3a1ad. Takum oOpa3oMm, MaTemMarndyeckoe oOpa3oBaHHWE BHOCHUT CBOU
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyIbTYphl YeIOBEKA.

N3yuenne MareMaTwikyd TakKe CHOCOOCTBYET 3CTETHUYECKOMY BOCIHUTAHHUIO YEIOBEKA, MOHWMAHUIO
KpPacoThl U U3AIIECTBA MATEMATHUYECKUX PACCYXKICHUM, BOCIIPUATUIO TEOMETPUUECKUX (POPM, YCBOCHHUIO
WJIEd CUMMETPHH.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA "AJI'EBPA"

AunreOpa sIBISIeTCS OJHUM M3 OTOPHBIX KypCOB OCHOBHOM IITKOJIBI: OHAa OOECIIEeYMBAET MU3y4CHHE JAPYIHX
IMCUUIUIAH, KaK €CTECTBEHHOHAYYHOTO, TaK W TYMAaHHTAapHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIMMO ISt
MIPOJIOJDKEHHS 00pa30BaHMs U B TIOBCETHEBHON KM3HU. PazBuTHe y 00ydaronuXxcsi HAyYHBIX TPEICTABICHUN
0 TIPOUCXOKJICHUH U CYITHOCTH anreOpandeckux adbCcTpakuuii, cioco0e OTpaskeHUs] MaTeMaTHYECKON HayKOH
SBIICHWA W TIPOIIECCOB B TPUPOJAE W OOIIECTBE, POJIM MAaTEMAaTUYECKOTO MOJCITUPOBAHHS B HAYYHOM
MO3HAHWU M B TIPAKTHUKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYIHOTO MHPOBO33PEHHUS M Ka4eCTB MBITILICHHS,
HEOOXOIMMBIX Ul aJalTaldd B COBpeMEHHOM HHU(poBoM oOuiecTtBe. M3yueHue anredOpbl ecTecTBEHHBIM
oOpa3om obecreynBaeT pa3BUTUE YMEHHsS HaOII0/1aTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHYHOCTH MBIIUICHUS, CIMOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI W BBIBOJBI,
dbopmynupoBaTh yrBepkAcHUSI. OCBOEHUE Kypca anreOphl 00ecTieUrBaET Pa3BUTHE JJOTHUECKOTO MBITIUICHHS
oOyyaromuxcsa: OHM HCHOJNb3YIOT JEAYKTUBHbIE U WHIYKTUBHBIE DPACCyXJEHUs, 0000leHne U
KOHKpETH3alui, abcTparupoBanne W aHanoruio. OOydeHue anrebpe NpezrnoJiaraeT 3HAUYUTEIbHBIH 00BEM
CaMOCTOSITEJIBHON JIeATENbHOCTH 00yJaroUXCsl, TOITOMY CaMOCTOATEIbHOE PEIICHUE 33a/1a4 €CTECTBEHHBIM
00pa3oM sBIIETCS pean3alien JesaTelbHOCTHOTO MPUHLUIA 00yUEeHHU .

B crpykType mporpaMmbl y4eOHOTro Kypca «AireOpa» OCHOBHOW IIKOJIbI OCHOBHOE MECTO 3aHHMAaloT
CoJIep)KaTelbHO-METOMUeCKUe JUHUM: «Yucna W BbIUKCICHHS»; «AnreOpanueckue BbIPAKCHU;
«YpaBHeHUS U HepaBeHCTBay; «DyHkuum». Kaxngas W3 3THX coAep)KaTeabHO-METOAMYECKUX JIMHHMA
pa3BUBaeTCs Ha MPOTSDKEHUU TPEX JIeT HU3ydeHUs Kypca, €CTECTBEHHBIM 00pa3oM IeperieTasch H
B3aUMO/ICHCTBYS C IPYTUMH €ro JIMHUSAMU. B Xo11e u3yueHus kypca o0ydarommumcs NpUXoaUTCs JOTHIECKH
paccyXaarh, UCMOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN S3bIK. B CBA3M ¢ 3TUM 11e71eco00pa3HO BKIIOUYHUTD B
MPOrpaMMy HEKOTOpPbI€ OCHOBBI JIOTMKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE pa3Jiesibl MAaTeMaTH4YeCKOTO
00pa3oBaHUs M CIOCOOCTBYIOIINE OBIAJICHUI0 O00YYarOIIUMHUCS OCHOB YHHBEPCAIBHOIO MaTEMaTHYECKOTO
s3pIKa. TakuM 00pa3oM, MOKHO YTBEPXKIAaTh, YTO COAEPKATEIBbHON U CTPYKTYPHON OCOOEHHOCTBIO Kypca
«AnreOpay SBJISETCS €r0 MHTEIPUPOBAHHBIN XapakTep.

CO,Z[ep)KaHI/IC IuHUM «YHcna U BBEIYHCICHUS CIIYKUT OCHOBOM [IJIs JaJIbHEHIIIETO N3Yy4YCHHA MAaTEMATUKU,
CHOCO6CTByeT Pa3BUTHUIO Y 06yqa10mnxc>1 JOTHYCCKOT'O MBIIIJICHHUA, q)OpMI/IpOBaHI/IIO YMCHHUSA TTOJIBb30BATHCA
AITOPUTMAMHU, a4 TAKIKC an06peTeHmo IMPAKTHUYCCKHUX HABBIKOB, HCO6XOJ_'[I/IMBIX JIJIsI HOBCEIHEBHOM KM3HHU.
PazBuTHe NOHATHS O YHCJIE B OCHOBHOM IIIKOJIE CBS3aHO C palvOHAJIbHBIMU U UPPALAOHAJIBHBIMHA YUCIIAMU,
(I)OpMI/IpOBaHI/IeM HpeI[CTaBJ'ICHI/Iﬁ 0 JICHCTBUTEIILHOM 4HCIIE. 3aBepmeHHe OCBOEHHS 4YHCJIOBOM JHUHHUU
OTHCCCHO K CTapuIieMy 3BCHY O6H.ICFO 06pa303aHI/151.

Conepxxanue JIByX anreOpanyeckux JHMHMA — «AnreOpandeckue BBIPRKEHUS» U «YpaBHEHUS W
HEPaBEHCTBa» CIMOCOOCTBYET (POPMUPOBAHUIO y 00yUaIOIIMUXCS MAaTEMAaTUYECKOTo ammapara, He0OX0IMMOro
JUIsL pELIEHUs 3a7a4 MaTeMAaTUKH, CMEXHBIX IIPEIMETOB U NPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. B 0CHOBHOM
IIKOJIe y4eOHBI MaTepHuall T'pYNIUPYEeTCs BOKPYT paIlMOHAIBHBIX BbIpaXEHUH. AsreOpa JAeMOHCTPUpPYET
3HAQYCHHE MATEMaTUKU KAaK sA3bIKa Ul IOCTPOEHUS MAaTEMaTU4YECKUX MOJECIIEH, ONUCAaHUs IIPOLECCOB H
SABIICHUI peanbHOro Mupa. B 3agaunm oOydeHuss anreOpe BXOIAT TaKKe MJajbHEWIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAMMOT0, B YacTHOCTH, JJIS OCBOCHHMsS Kypca HWH(POpPMATUKU, U



OBJIaZICHUE HAaBBIKAMM JEIYKTUBHBIX paccyxkieHuid. [IpeoOpazoBaHHe CHMBOJBHBIX (OPM BHOCHUT CBOM
cneun(UYeckuii BKJIAX B Ppa3BUTHE BOOOpPaKEHHUS, CIIOCOOHOCTEH K MAaTeMaTH4ecKOMy TBOPYECTBY.
Copnepxxanne (PpyHKIMOHAIBHO-TPAUUECKON JIMHUM HAIeNeHO Ha TIOJIy4YEeHHE IIKOJbHUKAMU 3HAHUUA O
GYyHKIMSAX KaKk BaKHEWIIEW MaTeMaTHYeCKOW MOJAENH Ul OMHCAHUS M HCCIEIOBAHUS Pa3HO OOpa3HBIX
IPOLIECCOB U SIBJICHUN B MpHupoje u obmectBe. M3ydyeHue 3Toro marepuajia CIHOCOOCTBYET Pa3BUTHIO Y
oOyJaromuxcss yMEHHUS HCIOJb30BaTh pPA3JIMYHBIC BBIPA3UTEIbHBIE CpPEACTBA S3bIKA MATEMaTHKH —
CIIOBECHBIC, CHMBOJIMYECKHE, Trpaduyeckre, BHOCUT BKIaJ B (GOPMHUpPOBAHUE NPEICTABICHUNH O PpOJHU

MaTEMaTUKU B pa3BUTUU HUBUJIIU3AlIUN U KYJIbTYPHI.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1IJTIAHE

CornacHo y4yeOHOMY MiaHy B 8 Kjlacce M3ydaercsi yueOHbIH Kypc «Airedpa», KOTOPBIM BKIHOYAET
CIIEYIOIINE OCHOBHBIC pa3zeiibl coepKaHus: «Hucna u BEIYUCICHUD), «ANreOpandecKkne BhIPaKECHUSD),
«YpaBHEHUS U HEpaBEHCTBaY, «DyHKIMHM». YUEOHBIN IJIaH HA U3YYCHHE alIreOphl B 8 Kiaccax OTBOJUT 3
y4eOHBIX qaca B HEJIeIo, 102 y4eOHBIX qaca B roJI.



COJAEPKAHME YYEBHOI'O KYPCA "AJITEBPA"

Yuciaa u BbIYUCIEHHUS

KBanpathslii kopeHs u3 yncina. [lonsarue 06 npparmoHaisHOM uncie. JlecaTHuHble TPUOIKEHUS
uppanroHaIBHBIX Yrced. CBOHCTBa apu(METHIECKUX KBAJPATHBIX KOPHEH M UX MIPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BRIPAKEHUH U BBIYUCICHUSAM. J[efiCTBUTENbHBIC YHCIA.

Crenens ¢ 1eqbIM [TOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBagpatHblil TpEXWIEH; pa3yIokKEHNE KBaJAPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO ayredpandeckoit n1poou. CroxeHue, BEIUUTaHuEe,
YMHOJKEHUE, JIeJIeHne alredpandeckux Apooeil. ParmonanbHblie BbIpaKeHUS U UX MpeoOpa3oBaHUeE.

YPaBHeHHﬂ H HEPABCHCTBA

KsagpatHoe ypaBHeHME, opMyiia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Penenne ypaBHeHUi,
CBOJSILIUXCA K IMHEHHBIM U KBaJpaTHbIM. [IpocTeiinine npobHO-paiioHanbHble ypaBHeHUs. ['padudeckas
WHTEPIpETAIis YPaBHEHHM C IBYMs IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPAaBHEHHUM C IBYMsI TTIE€PEMEHHBIMU.
[Tpumepsl penieHns CUCTEM HETMHEHHBIX YPABHEHU C IBYMS TEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNTeOpandecKUM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M X CBOMCTBAa. HepaBeHCTBO ¢ 0JIHOM MepeMeHHO. PaBHOCUIILHOCTh HEPABEHCTB.
JIuHeitHbIe HEpaBEHCTBA ¢ OHOM epeMeHHON. CHUCTeMbl JIMHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

L0 IN10700

[Tonsarue pynkmuu. O61acTh ONIpEeAETICHNUS U MHOKECTBO 3HaueHUHN (QyHKIMU. CriocoOwl 3a1anus QyHKITUH.
I'paduk dyakmuu. Urenue croiictB pyHkunu no e€ rpaduky. [Ipumeps rpadukoB GyHKITUH, OTPaXKAIOIIUX
peabHbIE TPOIIECCHI.

@D YHKIMH, OTIMCHIBAIOIIUE MIPSIMYIO H OOPATHYIO MPOMOPIIUOHAIBHBIC 3aBUCUMOCTH, UX IpaduKH.
Oyukuany = X2,y =X, y=x, y= Ixl.

I'padmyeckoe pemieHre ypaBHEHUI U CUCTEM ypaBHEHUH.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

OcBoenne yueOHOTro npeaMera «AIredpb» JoJIKHO 00ecneunBaTh JOCTUKEHUE Ha YPOBHE OCHOBHOTO
oOm1ero o0pa3oBaHus CIEAYIOMINUX JIMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yabTaThl OCBOEHUS MPOrPaMMBbl y4eOHOTO IpeaMmeTa «Ayredpa» XapaKTepu3yroTes:
IIarpnoTnyeckoe BOCIMTAHUE:

MIPOSIBJICHUEM UHTEpeECa K IIPOLITIOMY M HACTOSIIEMY POCCUMCKON MaTEMATUKH, LICHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHHSM POCCUHMCKUX MaTEMATUKOB U POCCUMCKOM MAaTEMaTU4YECKOM IIKOJIBbI, K MCIIOJIb30BaHUIO ITUX
JOCTHKEHHUH B IPYruX HayKax U MPUKJIaIHBIX chepax.

I'paxnanckoe U yXOBHO-HPABCTBEHHOE BOCIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN TpaskJaHIHA U PeaTU3allii ero Mpas, IPeICTaBICHUEM O
MaTEeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, ABICHUH, IPOLIEAYpP TPAKIAHCKOTO
oOmiecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CYKICHHUIO ATUYECKUX MPOOIIEM, CBSI3aHHBIX C



MPaKTUYICCKUM MMPHUMCHCHUCM I[OCTI/I)KGHI/Iﬁ HayKH, OCO3HAaHUECM BAXKHOCTU MOpPaJIb- HO-3THUYCCKUX
IMPUHOMUIIOB B ACATCIILHOCTU y‘IéHOI‘O.

TpynoBoe BociuTanue:

yCTaHOBKOﬁ Ha aKTUBHOC Y4aCTUC B PCHICHUHU IIPAKTUYCCKUX 3adaYd MaTeMaTHUYCeCKOM HaIIpaBJICHHOCTH,
0CO3HAaHMEM Ba)XKHOCTH MaT€MaTHUECKOTO 00pa30BaHMs HA MPOTSIXKEHUH BCEH KU3HH JUIS YCHEIITHOM
npodecCHOHALHOM IEATEIHPHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHHI; OCO3HAHHBIM BHIOOPOM U
IMOCTPOCHUCM I/IHIII/IBI/IIlyaJII)HOf/'I TPACKTOPUHU 06pa3013aH1/m U )KU3HCHHBIX IIJIaHOB C yLIéTOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTaAHUEe. CIOCOOHOCTHIO K AMOLIMOHAJILHOMY U 3CTETHUECKOMY BOCIIPUSITHIO
MaTeMaTHYeCKUX 00BEKTOB, 3a/1a4, PEIICHUH, PacCY ACHUN; YMEHHUIO BUAECTh MaTeMaTHUYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE.

HeHHOCTI/I HAYYHOI'0o MO3HAHUA:

OpHEHTAIMEN B IETEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHBIX MIPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIbI U 00IIECTBA, IOHUMAaHUEM MaTeMaTUYECKON HayKu Kak
cdepbl UeTOBEUYECKOH AeATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH JUISl pa3BUTHSI LIUBUIIU3AlUH;
OBJIQJICHUEM SI3bIKOM MAaTEMAaTHKH U MAaTEMaTUYECKOM KyJIbTYpOH KaK CPEICTBOM MO3HAHUS MUDA;
OBJIAJICHUEM MPOCTEHIIIMMHU HAaBBIKAMH HCCIIE0BATEICKOMN ACSITEIIBHOCTH.

du3nyeckoe BOCMUTAHHNE, POPMHPOBAHUE KYJIbTYPbI 310POBbs H IMOLIHMOHAJIBLHOI0 0J1arONoTyYHs:
TOTOBHOCTBIO TPHUMEHSTh MaTEMATHIECCKHE 3HAHHS B MHTEPECAX CBOETO 3/I0POBBS, BEACHUS 37I0POBOTO
o0pa3a )XM3HH (310pOBOE MUTAHUE, COATAaHCUPOBAHHBIN PEXXUM 3aHATHH U OTIIbIXa, peryispHas puznyeckas
AKTUBHOCTH);

copMUPOBAHHOCTHIO HAaBBIKA peIICKCHH, IPU3HAHUEM CBOETO IIPaBa Ha OIIHMOKY M TaKOTO JKe TpaBa
JPYroro YesioBeKa.

JKO0JIOTHYECKOe BOCIIUTAHUE:

OpHEHTaIe Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUM JUIsl pellieHrs 3a1a4 B 00JIaCTH COXPaHHOCTH
OKpY’Kalolllel cpe/ipl, MIIaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MO>KHBIX MOCIEACTBUM Ul OKPYXKAIOIIeH
Cpelbl; OCO3HAHMEM TJI00ANTBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIEM U IMyTel UX PEIICHHUS.

JInyHOCTHBIE pPe3yabTaThl, 00eceHUBAIOIINE AAANTALMIO 00Y4YAI0LIerocsi K M3MeHsI0LUMCS
YCJOBHSIM COLUAIbHON U IPUPOTHOM Cpebl:

— TOTOBHOCTBIO K JCUCTBUSM B YCIOBUAX HeOHpeI[eJ'IéHHOCTI/I, MMOBBIIICHUIO YPOBHA CBOEH
KOMIICTCHTHOCTH Y€PE3 NMPAKTUICCKYIO ACATCIIbHOCTD, B TOM YHUCJIC YMCHUC YUYUTHCA Y APYI'UX J'IIOI[GfI,
HpI/IO6p€TaTb B COBMECTHOM AEITEILHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIICTCHIUHN U3 OIIbITa APYI'UX;

— HeO6XOI[I/IMOCTBIO B Q)OpMHpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM 4UCJIC Q)OpMYHI/IpOBaTL nacu, IOHATHA,
TANoTe36l 00 00BEKTAX U SIBJICHUAX, B TOM YHUCJIC paHCC HC U3BCCTHLIX, OCO3HABATh ,Z[e(l)I/IL[I/ITLI
COOCTBEHHBIX 3HAHUH U KOMHeTeHTHOCTeﬁ, IIaHUPOBATH CBOE Pa3BUTHE;

— CIMOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPHHUMATh CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOIUN KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMBbIE PEIIEHUs U AeHCTBU, (GOpMYyIHpPOBATh
Y OLIEHUBATh PUCKU U MOCIEACTBUS, (OPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE pe3ylIbTaThl OCBOSHHS MPOrpaMMbl y4eOHOTO TIpeameTa «Anredpay
XapaKTePU3YIOTCS OBIIAJICHUEM VHUBEPCAIbHBIMU HO3HABAM ENIbHBIMU 0eliCEUAMU, YHUBEPCAbHLIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU U YHUBEPCATIbHLIMU PEZYIAMUGHBIMU OeliCEUIMU.



1) Vuusepcanvhvie noznasamenvnule oelicmsus obecneyusaom Gopmuposarue 6a306bix KOZHUMUBHBIX
npoyeccos, 0oyuarouwuxcs (0ceoenue Memoo08 NOZHAHUL OKPYHCAIOUe20 MUpa, npumMeHeHue 102U4ecKux,
ucciedos8amenbCKux onepayull, ymernuti pabomams ¢ uHgopmayuetl).

Ba3oBble Jornueckue aeiicTBUA:

— BBIABIIAITH U XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKHX 00bEKTOB, MOHITUH,
OTHOIIEHUHA MEXY OHATHIMHE; (HOPMYITHPOBATH OTIPEICICHUS TIOHATHIA; yCTAHABINBATh
CYIIECTBEHHBIN MPU3HAK KIACCUPHUKAIIMH, OCHOBAHUS JJIs1 0000IICHHS U CPAaBHEHUS, KPUTEPUU
IIPOBOJMMOTO aHAJIM3a;

— BOCIPUHHUMATh, POPMYIHPOBATH U MPe0OPa30BBIBATH CYXKACHUS: YTBEPIAUTEIbHbBIE U
OTpULaTENbHbIE, €AMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

— BBISBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUHN B (PaKTax, TaHHBIX,
HaOJIOJICHUSX U YTBEPKACHUAX; Tpe/ylaraTb KPUTEPUH JUIsl BBISIBIIEHUS] 3aKOHOMEPHOCTEN U
MIPOTUBOPEUNI;

— JIe7aTh BBIBOJBI C UCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U UHIYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

— pa30upaTh J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIACHHUH (IIpsIMbIE U OT MPOTUBHOIO), IPOBOIUTH
CaMOCTOSITENIbHO HECIIOJKHBIE TOKa3aTeIbCTBA MaTeMaTUUECKUX (PAKTOB, BICTpauBaTh ApryMEHTAIIHIO,
MIPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpaTh CrIOCO0 peeHus yaeOHOH 3a/1auu (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHMUSI,
BBIOMPATh HAHOOJIEE TIOIXOISAIINIA ¢ YIETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ncciaenoBarebLCcKHeE NeliCTBHA:

— HCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS; (HOPMYIUPOBATH BOTIPOCHI,
¢bukcupymoIre IpoTUBOPEUHE, MPOOIeMy, CAMOCTOATEILHO YCTaHABINBATh HICKOMOE U IaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIINIO, MHEHHUE;

— MPOBOIMTH IO CAMOCTOSTEIBHO COCTABIICHHOMY IIJIaHY HECJIOXKHBIA IKCIIEPUMEHT, HEOOJIbIIIOE
HCCIIEIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB
MeXay co0oii;

— CaMOCTOATEIbHO (GOpMYITUPOBATH 00OOIICHHUS U BBIBOIBI [0 PE3Y/IbTaTaM MPOBEIEHHOTO
HaOJIIOJICHUS, UCCIICIOBAHMS, OIIEHUBATH TOCTOBEPHOCTH MOJIYUYCHHBIX PE3yIbTaTOB, BHIBOJIOB H
0000I1IEeHMI;

— IMPOTHO3UPOBATH BO3MOKHOC PA3BUTUC ITPOLICCCA, a TAKIKE BbIABUT'aTh IIPEAIIOJIOKCHHUA O €TI0
Pa3BUTHUHN B HOBLIX YCJIOBUAX.

Padora ¢ unpopmanueii:

— BBISIBIISITh HEIOCTATOYHOCTH U U30BITOYHOCTH HHPOPMAIIHH, TAHHBIX, HEOOXOTUMBIX JIISl pEIICHUS
3a7a4H;

— BBIOMpATh, AaHAJIM3UPOBATH, CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3ITNIHbBIX
BUJIOB U ()OPM IIPEJCTABICHHUS;

— BBIOMpATH GPOopMY MpeacTaBICHHUS HH(GOPMAIMH U HIUTIOCTPUPOBATH PEIIaeMble 3a7]a4ll CXeMaMH,
IrarpaMMamH, HHOHM rpadukoi 1 uX KOMOWHAIMSIMU;



— OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO KPUTEPHUSIM, MPEATI0KEHHBIM YUUTEIEM WU
cOpPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

2) VHhusepcanvhvle KOMMyHUKamueHbwle 0eticmeusi 00ecneuusam cqhopmupo8aHHOCMb COYUATbHbIX
HABLIKO8 00Y4aAOUWUXCHL.

Oo0menue:

— BOCIHPHUHUMATh U POPMYIHPOBATE CYXIECHUS B COOTBETCTBUHU C YCIOBUSIMH U LEISIMU OOLLIEHUS;
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PE€HMS B YCTHBIX U IHCbMEHHBIX TEKCTAX, AABATh
IIOSICHEHHUS 110 X0y pELIeHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIyYEHHBIN PE3yJIbTaT;

— B X0J1e 00CYKJICHHS 33]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK/1a€MOi TEMBI, TPOOIEMBI, peIaeMon
3aJ1auM, BHICKA3bIBATh UJI€U, HAIIEJIEHHBIE HA TIOMCK PEIIECHHUS; COMIOCTABIATh CBOU CYXACHHUS C
CYXJCHUSAMHU IPYTUX YYACTHUKOB JMajora, 00Hapy>KHUBaTh pa3jauuue U CXOJCTBO MO3UIINN; B
KOPPEKTHOM (opMe GOopMyIHUpOBATh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

— TMPEACTaBIATh Pe3yJbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHMUSI, TPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (POpMAT BBICTYIIEHUS C YIETOM 3a]1a4 MPE3EHTAI[MU U 0COOEHHOCTEN
ayJUTOPHUH.

CorpyaHunuecTno:

— MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMaH/IHON U HHIUBUAYAJIbHON pabOThI PU peLICHUH
y4eOHbIX MaTeMaTHYECKUX 3ajiay;

— MPUHUMATH LEb COBMECTHOMN JESITeTbHOCTH, INIAHUPOBATh OPraHU3aIMI0 COBMECTHOU paboTHl,

pacrmpenensaTh BUABI padboT, J0rOBapUBaThLCs, 00CYXIaTh MPOIECC U pe3yibTaT paboThI; 0000IIaTh
MHEHWUSI HECKOJIbKUX JTFO/ICH;

— Y4acTBOBATh B I'PYNIOBHIX (popMax paboTel (0OCYkaeHHs, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U
ap.);

— BBIIIOJIHATE CBOIO 4aCThb pa6OTBI H KOOPpAHUHUPOBATb CBOU ,I[CI>'ICTBI/IH C ApYruMH YiIC€HaMHU KOMaH/BbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPUTEPHIM, cHOpMYIHpPOBAaHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBUSL.

3) Vuueepcanvnuvle pecyniamuenslie oelicmsus obecneuugarom Gopmuposarue cCMovlCl08blX YCMAHOBOK U
JHCUZHEHHBIX HABLIKOE NTUYHOCTU.

Camoopranuszanmsi:
CaMOCTOSITENILHO COCTABJISATH IJIaH, aJITOPUTM PELIeHHS 3a7auu (WU €ro 4acTh), BEIOUpATh CIOCO0 pelieHus

C Y4€TOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATh
BapHUaHTHI PELICHUH C y4ETOM HOBOM HH(pOPMAIHH.

CaMOKOHTPOJIB:

— BJIaJCTH crocooamMu CaMOITPOBCPKHU, CAMOKOHTPOJIA IMPONHEcCa U pe3yjibTaTa pCIICHUA
MaTeMaTHUYEeCKOM 3aga4u,

— HNOpCABUACTb TPYAHOCTU, KOTOPBIC MOT'YT BOBHUKHYTH ITPHU PCHICHUU 3aJa4l, BHOCUTbL KOPPCKTHUBLI B
ACATCIBHOCTb Ha OCHOBE HOBBIX O6CTO$ITCJ'IBCTB, HallIecHHBIX OI_HI/I6OK, BBISIBJICHHBIX pr,[IHOCTCfI;

— OLIEHHBATh COOTBETCTBUE PE3yiIbTaTa AEATEIbHOCTH TOCTABICHHOM LIETH U YCIIOBUSAM, OOBSCHITD
MIPUYUHBI TOCTHYKCHUS MIIM HEJOCTIKEHUS LI, HAXOJUTh OIINOKY, 1aBaTh OL[EHKY MPHOOPETEHHOMY
OIIBITY.



INPEIMETHBIE PE3YJIBTATbBI

OcBoenue yaeOHOTO Kypca «Anredpay 8 kimace JOMKHO 00ecrednBaTh JOCTHKEHUE CIIETYIONTIX
MPEeIMETHBIX 00Pa30BaTEIBLHBIX PE3yIhTATOB:

Yuciaa u BbIYHCIEHHUS

Hcnonp30BaTh HaYaabHbIE PEACTABICHUS O MHOYKECTBE IEHCTBUTEIIBHBIX YNCEN AJIs CPAaBHEHNS,
OKpPYTJIEHUSI M1 BBIYHUCICHU; N300pakaTh AEWCTBUTENbHBIC YHCIIAa TOUKAMU Ha KOOPAUHATHON IPSIMOM.
[IpumeHsTh NOHATHE ApU(PMETUUECKOTO KBAIPATHOIO KOPHSI; HAXOIUTh KBAPAaTHbIE KOPHU, UCIIOJIB3YSI IPU
HEO0X0IMMOCTH KAJIBKYIISITOP; BBIIIOJHATH MPEOOPa30BaHUs BRIPAKEHHH, COICPIKAINX KBAApaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3aniucy OOJBIITUX U MATTBIX YUCEN C TIOMOIIBIO JECATUYHBIX Apo0Oei u creneneit uncna 10.

Auaredpanyeckue BbIpakeHHs

HpI/IMCHSITI) HOHATUEC CTCIICHU C I CJIBIM ITOKA3aTCJIEM, BBITIOJIHATH HpCO6p330BaHI/I$[ BBIpﬁ)KGHHﬁ,
COZACpIKAMMUX CTCIICHU C TCJIBIM IMOKAa3aTCJICM.

BoInosiHATE TOXKAECTBEHHbIE MPeoOpa30oBaHusl pallMOHATIBHBIX BRIPAXKEHUI HAa OCHOBE MPaBUJI IEHCTBUMN HaJl
MHOTOWJIEHAMH U alIre0panyecKuMu ApoOsSIMHU.

PaCKJ'Ia)IBIBaTI) KBa)IpaTHBIﬁ TpéX‘-IJ'IeH Ha MHOJXUTECIIN.

[IpumensTs npeoOpa3zoBaHusl BIPAXKEHUHN AJIsl pELISHUS Pa3JIMYHbIX 3a/1a4 U3 MaTEMAaTHKH, CMEXKHBIX
MIPEAMETOB, U3 PEATBHON MTPAKTUKH.

YpaBHeHNsI 1 HePaABEHCTBA
Pemats nuHeiiHble, KBaApaTHbIE YPABHEHUS U PALlMOHAIbHBIE YPABHEHHUS, CBOIALIUECS K HUM, CHCTEMbI
JIBYX ypaBHEHUH C IByMsI IEpEMEHHBIMHU.

[IpoBoauTh MpocTeiiiie ucciaeI0BaHus ypaBHEHUM 1 CUCTEM YpaBHEHHI, B TOM YMCIIE C IPUMEHEHUEM
rpaduyeckux mnpeacTaBieHui (ycTaHaBIUBaTh, HIMEET JIM YpaBHEHUE WM CUCTEMa YPaBHEHUN pellleHus,
€CJIM UMEET, TO CKOJIBKO, U IIp.).

[lepexouTh OT CJIOBECHOH (POPMYITHPOBKH 33/1a4H K €€ anreOpanyeckoil MOJieNiu ¢ IMOMOIIBIO COCTaBICHHUS
YpaBHEHHUS UM CHCTEMbI YpaBHEHU, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aj1auu
MOJIy4YEHHBIN pe3ynbTarT.

HpI/IMeHHTB CBOMCTBA YHCIOBBIX HCPABCHCTB I CpaBHCHUA, OICHKU, pCIIATh JINHEHHEIE HCPaBCHCTBA C
OJTHOM HCpCMeHHOﬁ Hn UX CUCTCMBI, JaBaTb rpa(bnquKy}o HIUIIOCTpAlMIO MHOXKCCTBA peI_HeHI/Iﬁ
HCPAaBCHCTBA, CUCTECMbI HCPABCHCTB.

DyHKUUH

IToHnMaTh ¥ UCTIOJIB30BaTh (PYHKIIMOHAIbHBIE OHATHS U A3bIK (TEPMUHBI, CUMBOJINYECKHE 0003HAYECHNU);
OTpeNieNATh 3HaueHue (PyHKIMU M0 3HAYSHUIO apryMEHTa; ONpeNieNIaTh CBOMCTBA QYHKIMH 110 €€ TpaduKy.
CTpouTh rpaduKn STeMeHTapHbIX GyHKIuMit Buma y = K/X, Yy = X2, y= X3, y=Vx, y= Ixl; omucsiBath cBOICTBA

YUCIOBOW (DYHKIUH 1O e€ rpaduKy.



TEMATHYECKOE INTAHUPOBAHUE

Ne | HammeHoBaHue pa3jiesioB U TeM KonuyecTBo 4acoB Hara Buaebl gesiTebHOCTH Buapl, DJIeKTPOHHBbIE
n/n | IporpaMmel BCErO HM3Y4YeH ¢opmbl (uugposbie)
KOHTPOJIbH | MpaKTHiec | Us KOHTP0JIs o0pa3oBaTe/IbHbI
bIe padoThI | KHe padoThl € pecypcsl
Pazgen 1. AnredGpandeckue BoIpazkeHusi. Ainredpandeckas 1podb
1.1. | AnreGpanueckast 1po0Ob. 2 0 1 3amuckiBaTh anredpanyueckue BEIpaKeHHs; BBIMONHATL | Y CTHBIN [Ipe3enTarus
YHCIIOBBIE MOJICTAHOBKH M BBIUHCIISITh 3HAYEHUE APOOH, | ompoc; Paznarounsr i
B TOM YHCJI€ C TIOMOIIBIO KalbKyIATOpA; IIpakTuyeckas MaTepHal
pabora;
1.2. | lonycTuMble 3HAUYEHHUST TIEPEMEHHBIX, 1 0 0.5 HaxonuTb 005acts onperneeHus paloHaIbHOTO VYcTHBIM [Tpe3enTanus
BXOJISIINX B aIreOpandecKue BhIPasKCHHS. BBIPAXKEHUS, onpoc; Pa3znmatounsl i
[MpakTryeckas MaTEpHaIl
pabora;
1.3. | OcHoBHOE cBOHCTBO anredpandeckoii Apodu. | 3 0 15 dopMyaHpoBaTh OCHOBHOE CBOHCTBO anre0pandecKoi V CTHEIH I[Npesentanms
JIpoOH U IPUMEHSTH ero A1 Npeodpa3oBaHus ApoOeii; onpoc; Pa3paTounsr i
[IpakTuueckas MatepHal
pabora;
1.4. | Cokpaiienue qpooeil. 3 0 15 BbInonHATh neiicTBHS ¢ aareOpandeckuMu qpoosiMu; VY CTHEI [pesenrarms
. PaznaTounsr i
OIpoc; A
MaTepHa
[IpakTuueckas P
pabora;
1.5. | CnoxxeHue, BrlYUTAaHUE, YMHOXKEHHE U 3 0 1.5 BeinonHATh JEHCTBHS ¢ anredpandyeckuMu IpoosMHU; Verunii Ipesenrtanus
JeTIeHHe anreOpandeckux Ipooeit. ompoc; PaznmaTounsr #
MaTepHa
[IpakTuueckas
pabora;
1.6. | [IpeoOpa3oBaHue BhIPAKEHHUH, 3 1 15 [IprmMeHnsaTh peoOpa3oBaHUs BEIPOKEHAN IS Kontponpras | [Ipe3eHrarus
CoJIeprKaIlNX anredpandeckue ApooH. penrenns 3anay; BeipaxkaTb nepeMeHHbIE U3 GOopMYIT pabora; Pa3maTounsr i
(pu3nuecKNX reoMeTpUIECKHX, ONMUCHIBAIOIIIX TpakTideckas MaTepHall
OBITOBBIE CHTYAIHH); pabora;




HWroro no pazneny 15

Pazgen 2. Unciaa u BpruncjaeHns. CTeneHn ¢ eJbIM IMOKa3aTeJIeM

2.1. | CreneHs C 1EIBIM TOKa3aTelIeM. 2 0 1 DopMyITUPOBaTh OMPEACIICHUE CTEIICHHU C IIETBIM VY CTHBIH
TIOKa3aTeNeM; ompoc; IpesenTarus
Pazgarouns! i
[IpakTuueckast
MaTepHa
2.2. | CranmapTHas 3aIKCh YHCIA. 2 0 1 pabora; [Tpe3eHTanus
Hpe)ICTaBJ'IﬂTI) 3aIlI1Ch 6OJ'IBIHI/IX U MaJIbIX YUCEII B o o
YcTHBIN Paznatounsr
CTaHAPTHOM BUJE;
OIpoCc; MaTepHa
CpaBHI/IBaTL qHucjia U BCJIIMYWHBI, 3allTMCAHHBIC C
[IpakTuueckast
HCIIOJIb30BaHueM crenenu 10;
pabora;

2.3. | Pa3zmepbl 00bEKTOB OKPYIKAIOIIETr0 MUpa 1 0 0.5 Hcronb3oBaTh 3aMucCh YMCEN B CTAHAAPTHOM BUJIE LIS YcrHblit [pesenrarms
(OT BIIEMEHTAPHBIX YACTHIL O KOCMUYECKHX BBIPKEHUS pa3MepPOB 00BEKTOB, JUTUTEIBHOCTH OIpoc; Paznarounsr i
00BEKTOB), AIIUTENEHOCTH IIPOLIECCOB B MIPOLIECCOB B OKPYXKAIOIIEM MHpE; I[MpakTryeckas MaTepHall
OKpYy>KaroleM MHUpe. dopmynupoBath, 3aMMChIBATH B CHMBOJIMYECKOH (hopMe U pabora;

WIUTIOCTPUPOBATH PUMEPAMHU CBOMCTBA CTEIICHU C
LETIBIM TTOKa3aTelieM;
2.4. | CBoiicTBa CTEIEHH C IEbIM TT0Ka3aTelieM 2 0 1 [IpumeHsTh CBOMCTBA CTEMEHH sl TPeoOpa30BaHUsI v N
. CTHBIN
BBIPQ)KCHHH, COACPIKAIIMX CTEIICHH C IICIIBIM Hp€3€HTaHI/IH
OIIpoc; o
MOKa3aTeNeM; poc; PazpaTounnl i
BEIMOIHATE ASHCTBHS C THCIAMHE, 3aICAHHBIME B [lpakTieckas martepuan TecT
a0oTa;
CTaHZAPTHOM BHC p ’
TectupoBaHue
(yMHOXEHUE, IeIeHNe, BO3BEICHUE B CTEIICHB);
HWroro no pazpery 7

Paznen 3. ®ynkuuu. OcHOBHbIE OHATHS




3.1. | Tlonstre pyHKIMM. 0.5 Vcronb30BaTh GYHKIHOHATBHYIO TEPMUHOIOTHIO H VYerHblid IIpesenramus
: P TOYHBI ©
CHMBOITUKY; ompoc; a371aToO
. MaTepHa
BhiuucIATh 3HaueHns GYHKIHMIL, 3a1aHHbIX GopMytamy | |IPAKTHUIECKas P
(pu HEOOXOAMMOCTH MCTIONB30BaTh KAIBKYJIATOP); pabora;
COCTaBJISITh TaOJHIIBI 3HAUCHNUH (PyHKINH;
3.2. | Obnacth ompeneneHus] i MHOKECTBO 0.5 Hcrnons308aTh GYHKIIHOHAIBHYIO TEPMHHOIOTHIO U VYcTHbIi IMpe3enTarums
3HAYEHUH QYHKIIUH. CUMBOIIUKY; OIpoc; PaznaTounsr i
[MpakTryeckas MaTepHal
pabora;

3.3. | CiocoObI 3a1aHus PyHKITHIA. 0.5 Hcnonb3oBaTh (DYHKIMOHATIBHYIO TEPMUHOJIOTHIO H VY CTHBIH [Ipesenrarus
CUMBOJIUKY; Ompoc; Pa3nmatounsl i
[IprBOAKTH IPHMEPHI MPOLIECCOB U ABJICHUI ¢ 3a1aHHbIMHE| [IpakTHueckas MaTepHall
CBOWCTBaMH; pabora;

3.4. | I'padpuk pyHKipm. 0.5 CrtpouTth 110 ToukaM rpapuku GpyHKuui; ONUCHBATH VerHbii ITpesenTanus
cBOiCTBA (DYHKIIMU HA OCHOBE & rpadueckoro omnpoc; Paznatounsr i
npezicTapienus; MccnenosaTth NpuMephl rpaduKoB, IpakTuueckas 1o cPHAT
OTPaKAIOLIMX PeajbHbIC MPOLECCH] U pabora;

SBJICHHS;
3.5. | CpoiicTBa yHKIIMH, UX OTOOpaKEHUE 0.5 [IpuBOaMTH IPUMEPHI POLIECCOB U SIBIICHUH C [Mpakruyeckas | [Ipe3enranms
Ha rpaduke 3aJIaHHBIMU CBOMCTBAaMH; ICIIONIb30BaTh KOMIIBIOTEPHBIE | paboTa; Pasgarounsr i
IPOrpaMMBbl 1L HOcTpoeHus rpadukoB GpyHKIMI 1 Tectuposanue Matepuan Tect
W3Y4YEHHUS UX CBOMCTB;

Hroro no pazgemny:

Paznen 4. @®ynkuuu. Ynciosbie PyHKINU

4.1. | Yrenne u moctpoeHue rpahukoB (yHKITHIA. 0.5 HaxoauTh ¢ TOMOIIBI0 rpaduka QyHKIHR YeTHbIi [Ipesenrarms
3Ha4YeHMe OJHOM M3 paccMaTPUBAEMBIX BEIHUHH 110 ompoc; Pasnatounsr i
3HAUYEHHIO IPYTOH; B HECTOKHBIX CITyHasx [Npakruueckas MaTeprat
BEIpAXaTh (OPMYIION 3aBHCHMOCTD MEXKIY pabora;

BCIMYNHAMMH, OmnuckeIBaTh XapaKTep N3MECHCHUA
OHHOI‘/JI BCIIMYHWHBI B 3aBUCUMOCTH OT U3MCHCHMUA

YT O¥;




4.2. | Ilpumepsl rpaukoB (pyHKIHH, OTpakaronux | 1 0.5 OnuceIBaTh XapakTep U3MEHEHNS OJTHON BEIUYHHEI B VCTHBIN IIpesenramus
peajbHBIE TIPOIIECCHI. 3aBHCHMOCTH OT M3MEHEHUS IPYyroi; ompoc; PasnaTtounsr i
b
MaTepHa
IIpaxkTuyeckas arepua
pabora;
4.3. | OyHKIMH, OMKCHIBAIOIINE IPSIMYIO U 2 1 PacrozHaBaTh BUIbI H3ydaeMbIX QYHKIUMA; [IpUMEHATh | Vorupnii [Mpe3enTarms
00paTHyI0 IPOIIOPLIMOHAIILHEIE 1 QpoBBIE pecypChl ISl TIOCTPOCHUS TPapUKOB ompoc; Pasnatouns! it
b
BHUCHUMOCTH, HX HKH. KITHH; MaTepH
SABUCHMOCTH, HX rpag (bymxmpit; [IpakTuueckast arepuan
pabora;
4.4. | l'unepbora. 1 0.5 Pacno3HaBaTh BUBI H3ydaeMbIX (DYHKIIUI; VCTHBIH IpesenTanys
Hcnonb30BaTh (yHKIMOHAIBHO-TPadUUECKIE orpoc; Paznaroumsr it
TPE/ICTABICHUS JUISl PEIICHHs H HCCIIEIOBAHMS ypaBHEHUH | [IpakTuaeckas o oPHaT
U CUCTEM ypaBHEHUH; pabora;
4.5. | I'pauk pynxunm y = X2. 1 0.5 Pacro3HaBaTh BBl M3ydaeMbIX (YHKIHMIA; VcTHbIH IpesenTanus
Hcnonb30BaTh GyHKIMOHANIBHO-TpadHUUecKre onpoc; Paznarouns i
NPECTABIICHHS JUIs PELICHNS! 1 HCCICA0BaHMs YpaBHCHMH | [Tpaktideckasi | o P Ha!
U CUCTEM YPAaBHEHUI; pabora;
= yx2 = x3 = = x
4.6. | Dymammy =2,y =X, y=\x y X 3 1 [Toka3pIBaTh CXeMaTHYECKU MOIOKEHUE Ha KOngom’Ha’I Hpe3eHTau1/1>1v
rpaduueckoe peH.If:HI/Ie ypaBHEHHUI 1 KOOD/MHATHO TIOCKOCTH TpaduKoB (yHKIii pabora Pa3paTounsr i
CHCTEM ypaBHEHHI BHIA: Y= X2, Y = X3,y=KOPEHb KBATPATHBIIH H3 X, Y = Hpgtl(mqecxaﬂ MaTepHa
I x I; TIpuMeHsiTh M(pPOBBIE peCypPChI LIS pabora,
MOCTPOeHHUs TPa(UKOB (HYHKIINI,
Uroro no paznemny: 9
Paspnen 5. Yucia u Bbrunciaenusi. KpagpaTabie KOpHH
5.1. | KBampaTHbIi KOpEeHb U3 YUCTA. 2 1 DOopMYITHPOBATH ONpE/IEIEHNE KBAIPATHOrO KOPHS 13 YcTHbIi [Ipesenramms
YHcha, orpoc; PaznaTounsr i
apudMeTHIecKoro KBaJpaTHOTO KOPHS; Ipakruyeckas MaTepHal
[IprMeHsTh omeparuio 3BICUESHU KBaIPaTHOTO KOPHS pabora;
W3 YUCIIa, UCTIONB3Ys IPU HEOOX ONMMOCTH




5.2. | Tlonsitre 00 MppanMoOHaILHOM YHCIIE. 0.5 KaJIbKYJISATOD; VYerHblid IIpesenramus
OreHnBaTh KBapaTHBIE KOPHU LEIBIMHU YHCIAMH U orpoc; Paznarounsr i
JECITHIHBIMU JTPOOSIMH; TIpaxTudeckas MATEPHa

pabora;

5.3. | Jlecsatuunbie npUOIMKEeHUs 0.5 CpaBHUBATh U yHOPAI0YMNBATH PALOHAIBHBIE U Ycrabiit [pesenrarms

WppalMOHAIBHBIX YHCEIT. MppaloHAIBHBIE YHCIIa, 3aIIMCAHHBIE C TIOMOIIBIO orpoc; Paznarounsr i
KBaJ[paTHBIX KOpHEH; [IpakTuyeckas MATCpHA
pabora;

5.4. | JleficTBUTENBHBIC YNCTIA. 0.5 CpaBHHBATh U YNOPSAI0YMBATH PALIMOHAIBHBIE U VYcTHbIi [Ipe3enrarus
MppalOHAIBHBIE YHCIIa, 3aIIMCAHHBIE C TTOMOIIBIO ormpoc; Paznarounsr i
KBaJIpaTHBIX KOpHEH; INpakTiyeckas MaTepHal

pabora;

5.5. | CpaBHeHHE IEHCTBUTEIBHBIX YUCEIL. 0.5 CpaBHUBATh U yHOPA0YMUBATh PALHOHAIBHBIE U VY CTHEI [pesenTanus
MPPaLMOHAITEHEIE THC]a, SAIHCAHHEIE C IOMOIIBI0 onpoc; Pa3narounsr i
KBaJIpaTHBIX KOpHEH; TpaxTaueckas MaTepHan

pabora;

5.6. | Apudmernueckuii KBaJIpaTHbI KOPEHb. 1 YcrHblit [pesenrarms
DopMynupoBaTh ONPEACIECHUE KBAIPATHOTO KOPHS U3 OIIpocC; Pazpatounsr i
yuca, apuMeTH4ecKoro KBaipaTHOTrO KOPHS; IMpakTnueckas MaTCpHall
[IpuMeHATE OIEpaUIO U3BICYEHHUS KBAIPATHOTO KOPHA | paboTa;

U3 YHCIIa, UCTONbB3YsI PU HEOOXO0UMOCTH KaJIbKYISATOD;

5.7. | YpaBHenue Buza X2= a. 0.5 HccnenoBath ypaBHeHHE X2 = @, HAXOAUTH TOYHBIC H YcrHblit [pesenrarms

npuOIKEHHBIE KOpHH TipH a > 0; ompoc; Pasmarounsl #
[MpakTryeckas MaTEPHa
pabora;

5.8. | CoiicTBa apuMeTH4ECKUX KBaPATHBIX 2 HccnenoBaTh cBOMCTBa KBaAPATHBIX KOPHEM, IPOBOS YcrHbli [Ipe3enTanus

KOpHEM. YHUCIIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM OIpoC; PaznaTounsl i
KaIbKyIsATOpa (KOMITBIOTEPA); ITpakTrueckas MaTCpHAIL
Jloka3pIBaTh CBOMCTBA apU(METHIECKAX KBAIPATHBIX pabora;
KOpHEH; IPUMEHATh UX JJIS peoOpa30oBaHus BRIPAKESHHI;
Boruncnare 3Hau€HUs BBIPAXKEHUM, COAEPKALIIX
KBaJpaTHBIE KOPHH,
HCTIONB3Ys IPH HEOOXOANMOCTH KAJIBKYIISITOD;




5.9. | IIpeoOpa3oBaHye YNCIOBBIX BEIPAKEHHH, CO | 3 1 BHINIOMHATH TPe0GpPa30BAHHS BEIPAKEHHI], COTEpKALIIX Kontponbnas | IIpesenranus }
JICpKALIHX KBAPATHRIC KOPHH KBaJIpaTHBIC KOPHU. BhIpaxkaTh nepeMeHHbIC U3 pabora; Paspatoamsl i
reoMeTpHyYecKux u pusmueckux opmym; Mcnons3opars B| [Ipakriieckas Matepuant
XOZie peLIeHUs 3a1a4 JIEMEHTAapHbIE NIPEICTaBICHUS, pabora;
CBsI3aHHBIE C IPUOIKEHHBIMY 3HAUYCHUSIMH BEJTUUUH;
3HAKOMUTECS C UCTOPUEH Pa3BUTHUSI MATEMATHKH;
Hroro no pazueny 15
Pa3gen 6. YpaBHenus u HepapeHcTBa. KBasipaTHbIe ypaBHEeHHSA
6.1. | KBampaTHoe ypaBHEHHE. 1 0.5 Pacrio3HaBaTh KBaJ|paTHbIE ypaBHEHNS; YcrHbIi [pesenrarms
HaGmronaTh 1 aHaTU3UPOBATh CBSA3b MEXIY KOPHAMU U onpoc; Pa3nmatounsl i
K03 PUIIMEHTAMH KBaJPATHOTO YPaBHEHHSI; [pakTHuecKas MaTepHaI
pabora;
6.2. | HenmonHoe kBaxpaTHOE ypaBHEHHE. 2 1 3amuckiBaTh (GopMyTy KOPHEH KBaJIpaTHOTO ypaBHEHUs, | Y CTHBIN [Tpe3enTanus
pemaTh KBaJgpaTHbIE YpaBHEHUS — IIOJIHBIE M HEIIOIHBIE; | OIIPOC; Pasnatounsr i
[TpoBonuTh NpoCTEiiIINe HCCIe0BaHMs KBaIPATHBIX IMpakTrueckas MaTCpHall
pabora;
6.3. | ®opmyna KopHeli KBaJpaTHOTO ypaBHEHUS. | 3 1 ypaBHEHHH; V eTHEI INpesenTarust
3amuckiBaTh (GopMyIly KOpHEH KBAIPaTHOTO ypaBHEHUSI; onpoc; Pasparounsr i
— : MaTepHa
pelaTh KBaJpaTHbIE YpaBHEHHS — MOJHbIE H HEMONHBIE, | [Thayryqeckas p
HaGronats 1 aHaM3upoBaTh CBA3H MEXKIY KOPHAMH H | pagora;
K03 PHUIMEHTAMH KBAJAPATHOTO YPABHEHUS;
6.4. | Teopema Buera. 2 1 ®dopmynupoBaTh TeopeMy Buera, a Takxke o0paTHYIO YeTHbIi [Ipesenrarms
TeopeMy, IPUMEHSTh STH TEOpeM IS PEIeHHs 3a/1aY; ompoc; Pa3maTounsr i
I[Mpaktraeckas MaTCpHaI
pabora;
6.5. | PemieHne ypaBHEHUI, CBOASAIIUXCS K 2 1 Pewate ypaBHEHMSI, CBOASILIAECS K KBAAPATHBIM, C YcTHBIN [Ipe3enTanus
KBaJpPaTHBIM. MIOMOIIBHI0 TIPE0Opa3OBaHMIA U 3aMEHOU TIEPEMEHHOI; OIpoc; Paspgatounsr i
[Mpakrryeckas MaTEpHa
pabora;




6.6. | IIpocretinue apoOHO-paIOHATbHBIE 2 0 1 Pemrate ypaBHEeHuUs1, cBoasIIMECS K KBaJAPAaTHBIM, C i IIpesenTarus
CTHBIN
YPaBHECHHUA. TIOMOIIIBI0 IPe0Opa30BaHNi M 3aMEHOHN ITepEMEHHOMN; orpoc; PaznaTounsr i
b
Marepuan
IIpaxkTuyeckas arepua
pabora;
6.7. | PerieHre TEKCTOBBIX 3a7a4 ¢ IOMOIIBIO 3 1 1 PewaTh TeKCTOBBIE 3a7a4M ANreGPAHuecKuM CIIOCOBOM: [Ipakruueckast | [Ipesentanus
KBaJIpaTHBIX YpaBHEHUH [epEeXOTHTD OT pabora; Paznarounsr i
. Konrtponbnas | matepuan
CIIOBECHOH (hOPMYIUPOBKU YCIIOBHS 3aa4H K 6 T
. N abota T
anreOpanyecKoil MOJIENH IyTEM COCTaBJICHUSI ypaBHEHHUS; p ee
pelaTh COCTaBJICHHOE YpaBHEHHE; HHTEPIPETHPOBATH
pe3yJibTart;
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS alNreOpsl;
Hroro no pazzeiy: 15
Paznen 7. Anredpaunyeckue BoipaxeHusi. KBaapaTHbiii Tpéxuiien
7.1. | KBampaTHbIil TPEXUIICH. 1 0 0.5 PacrniozHaBaTh KBaJpaTHBIN TPEXWIEH, yCTAaHABINBATH Y CTHBIH [Ipe3enrarms
BO3MOXKHOCTB €I'0 Pa3JIOKEHUS HA MHOXKUTEIH; onpoc; PaznaTounsr i
b
Marepuan
[IpakTuueckas
pabora;
7.2. | PaznoxkeHue KBaipaTHOrO TPEXUJIeHA HA 4 0 2 PackianpiBaTh HA MHOKUTENN KBaAPaTHBIN TPEXUJIEH C Camocrosrens| [Ipe3enrarus
MHOXKUTEH HEOTPULATENIbHBIM TUCKPHMUHAHTOM; Has paGora; | PasmaTounsr i
[IpakTuueckas MaTepuall
pabora;
HWroro no pazpery 5
Paznen 8. YpaBHenus u HepapeHcTBa. CricTeMbl YpaBHeHMit
8.1. | JluneiiHOe ypaBHEHUE C ABYMS 2 0 1 Pacro3HaBaTh IMHEHHbIC YPABHEHUS C IBYMS VYcrHbii [MpesenTamms
HEePEMEHHBIMH, €T0 IrpaduK, IPUMEPHI [1ePEMEHHBIMI, OIpoc; PazpaTounsl #
PCIICHHS YpaBHCHAN B LENBIX YHCIAX. Crpouts rpaduky NTUHEIHBIX ypaBHEHUH, B TOM YHUCIIE IpakTryeckas MaTepHat
HCIONB3ys TU(POBEIE PECYPCEL; pabora;
Pazniuate nmapanenbHbIe 1 EPECEKAIONIUECS TPSIMBIE TT0
WX ypaBHEHUSIM;




8.2. | Pemenne cucreM ABYX JMHEHHBIX ypaBHEHHH| 4 2 Pemate cuctemsl AByX JIMHEMHBIX ypaBHEHUH ¢ VYerHblid IIpesenramus
C IByMSI TIEPEMEHHBIMH. JIBYMSI IEPEMEHHBIMH TI0/ICTAHOBKOH U CIIOKEHHUEM; ompoc; Paznarounsr i
[MpakTnueckas MaTepHal
pabora;
8.3. | [Ipumeps! pemieHns cucTeM HeTMHEHHBIX 2 1 PemaTe npocTelinne cucTeMbl, B KOTOPBIX OHO U3 V CTHEIHA [pesenrarms
ypaBHEHHH C ABYMS NEpEMEHHBIMU. YpaBHEHHH HE SIBIISETCS JIMHEHHBIM; ompoc; Paznarounsr i
b
MaTepHan
[IpakTuueckast
pabora;
8.4. 1 0.5 [TpuBoANTH rpadUYECKyr0 HHTEPIPETALUIO PELICHUS VY CTHBIH [Ipe3enrarus
I'paduyeckas HHTEpIpETALWUs YPaBHCHHSI YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YpaBHEHMI ompoc; PaznaTounsr i
b
C IByMsI TIEPEMEHHBIMH U CUCTEM C IByMSI IEPEMEHHBIMH; paxTiaeckas MaTePHAT
YpaBHEHUH C IBYMs INEPEMEHHBIMU. P
pabora;
8.5. | PereHne TEKCTOBBIX 3a7ad C MOMOIIBIO 4 2 Pemath TekcTOBBIC 3a/1a4K aNreOpPanyecKUM Cloco0OM; | Kontponshas | 11pe3eHTalms
CUCTEM YpaBHCHHUU pa60Ta; PaS}]aTOqHBI u
MaTCpu
[IpakTnueckas arepuan
pabora;
HUroro no pazneny: 13
Pa3gen 9. YpaBHeHus u HepaBeHcTBa. HepaBeHncTBa
9.1. | YncnoBble HEpaBEHCTBA M MX CBOHCTBA. 1 0.5 DopMyaHPOBATh CBOKCTBA YUCIOBLIX HEPABEHCTB, V CTHEIH IpesenTanus
WUTIOCTPUPOBATh UX HA KOOPIMHATHOU MIPSIMOH, ompoc; Pasparounsr i
b
JIOKa3bIBaTh alNreOpanyuecKy; MpaxTiacckas Marepuan
pabora;
9.2. | HepaBeHCTBO ¢ OJIHOI TIEpEeMEHHOM. 2 1 IIpumeHsTh CBOMCTBA HEPABEHCTB B XOJIE PELICHHUS 3a1a4; Y CTHBIH [Ipe3enTanus
ompoc; Paspgatounsr i
’ MaTepua
[IpakTuueckas
pabora;
9.3. | JIuneiiHble HEPaBEHCTBA C OTHOM 2 1 Pemats nuHElHBIC HEpaBEHCTBA C OJJHOU ITepPEeMEHHOM, V CTHEIH [Mpe3enTarms
MIEPEMEHHOMN U UX PELLEHUE. n300pakaTh pelieHre HEPAaBEHCTBA HA YMCIIOBON MPSIMO; onpoc; PaznaTounsr i
b
Martepuan
[IpakTuueckas
pabora;




9.4. | CucteMbl TMHEHHBIX HEPABEHCTB C OJHOM 3 2 PemaTh crcTeMbl TMHEWHBIX HEPABEHCTB, H300paXaTh VCTHBIN [pesenrarms

TIepeMEHHO 1 UX pelIeHue. pelIeHne CHCTEeMbl HEpaBeHCTB Ha YHCIIOBOH MTPSIMOH; ompoc; Paznarounsr i
IIpaxkTuyeckas Marepual
pabora;

9.5. | 3o0paxenue pemeHns JINHEHHOTo 4 2 PemaTh crcTeMbl TMHEWHBIX HEPABEHCTB, H300paXaTh Kontponpnas | [IpeseHTars
HepaBe}-ICTBa U MX CUCTEM Ha YHCIIOBOM pelIeHre CHCTEMbI HEPaBEHCTB Ha YHCIIOBOH MPSMOii; pabora; Paznarounsr i
TIPSIMOMA TpaxTaueckas MATePHAT

pabora;

Hroro mo pazaeny: 12

Paznea 10. [loBTopenue u 0600menue

10.1.| [ToBTOpEHME OCHOBHBIX MOHATHIA U METOI0B | 6 3 BriOHpaTh, MPUMEHSTH, OLICHUBATH CIIOCOOBI CPABHEHUST | Y CTHBIN [Tpe3eHTanus
KypcoB 7 1 8 KiaccoB, 0000IIeHNE 3HAHUIA. YHCeJl, BEIYMCICHHH, TPeo0pa30BaHMii BBIPAKEHUMH, onpoc; Pa3znaTouns! i

peleHNs ypaBHEHUH; KoHTponpHas | MaTepHan
Ocy1iecTBIATE CAMOKOHTPOIB BBIOMHACMBIX JACHCTBHIA U | pagora;
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYMCICHHH, TpakTiyeckas
npeoOpa3oBaHuii, TOCTPOCHUI]; pabora;
Pemats 3a1aun U3 peanbHON XKU3HU, IPUMEHATh
MaTeMaTHYeCKHe 3HAHUS ISl peIIeHNs 3aa4 U3 IPYTrux
MPEAMETOB;
HUroro no pasnemny: 6
OBIIEE KOJIMYECTBO YACOB I10 102 50




IHOYPOYHOE IINTAHUPOBAHHUE

No Tema ypoka ara Bunel, popmbr
» KomuuectBo yacoB A > dop
s HU3YYEeHUS KOHTPOJIS
/ BCEr0 | KOHTPOJIbHBIE MPaKTHYECKUE
i} paboTsI paboTHI
1. IAnreOpamdeckast 1po0b. 1 0 0,5 [Mpe3eHTarms,
IPa3gaTounbIit
MaTepHa
2. IAnreOpamdeckast 1po0b. 1 0 0,5 [Tpe3eHTarms,
IPa3gaTouHbIit
MaTepHa
. 1 T HTAIS
3 JlomycTuMble 3HaUYEHUs 0 0.5 p Pe3cHTAll J
MEPEMEHHBIX, BXOIAIINX B 43/1aTOHBIH
anredpanyecKue BhIPasKEHUSL. MaTepra
4, OcHOBHOE CBOICTBO 1 0 0,5 [Mpe3enrarus,
anreOpandeckoit qpoodu. Pa3naTovHbIIH
MaTepHa
5. (OCHOBHOE CBOHCTBO 1 0 0,5 [MTpesenrarus,
areOpandyeckoi qpoou. Pa3naTouHbIi
MaTepHa
6. (OCHOBHOE CBOHCTBO 1 0 0,5 [Mpe3enrarus,
QuIredpanyecKoii Apoou. Paznato4ynbIid
MaTepua
7. (OCHOBHOE CBOICTBO 1 0 0,5 [MTpe3enrarus,
uIredpanyecKoi Apoou. Paznato4ynbIid
MaTepua
8. Coxkparienue qpoodeil. 1 0 0,5 [MTpe3enrarus,
IPa31aTOYHBIN
MaTepuan
9. Cokparenue apooei. 1 0 0,5 [Mpe3enrarus,
IPa3qaTOYHBIN
MaTepuan
10. Cokparienue qpooeil. 1 0 0,5 [Tpe3enHrarus,
IPa3qaTOYHBIN
MaTepuan
11. CliokeHue, BLIYUTAHHE, 1 0 0,5 [Mpe3enHrarus,
YMHOKEHUE U JICJIEHUE IPa3maTOYHBIN
anrebpandeckux apodeil. MaTepra
12. CliokeHue, BLIYUTAHHE, 1 0 0,5 [Mpe3eHrarus,
YMHOKEHUE U JIEJICHHUE IPa3qaTOUHBIN
anrebpandeckux apodeii. MaTepHa
13. CrioxeHne, BhIYUTAHKUE, YMHOXKeHHE | 1 0 0,5 [MpeseHrarus,
1 JIeTICHUE aNTeOpandecKux APOOeH. IPa3maTouHbBII
MaTepuant
14. [Tpeobpa3oBaHne BBIpAKEHHH, 1 0 0,5 [TpesenTanms,
CojiepIKaIKX anredpandeckue Pa3natouHbIii
npo6u. MaTepHan
15. [MpeoOpa3oBaHUE BEIpAXKCHUH, 1 0 0,5 [Ipe3enTarus,
cojiepIKaIKX anredpandeckue Pa3natouynbIii

Ipodu.

Marcpual




16. KontpomipHas padora Ne 1 mo Teme 0 IPa3gaTounbIit
«Anrebpanueckue Ipoo». MaTepHa
17. CTeneHp ¢ MENNBIM OKa3aTeIeM. 0,5 [Ipe3enTarus,
IPa3gaTounbIit
MaTepHa
18. CreneHs ¢ LENbIM OKa3aTeNleM. 0,5 [Tpe3enTanus,
IPa3gaTounbIit
MaTepHa
19. CraHapTHas 3aITUCh YUCTIA. 0,5 [Mpe3enrarms,
IPa3gaTounbIit
MaTepHat
20. CraHJapTHas 3aIUCh YnCa. 0,5 [Mpe3enrarus,
IPa3gaTodHbIit
MaTepua
21. PasMepbl 00bEKTOB OKPYKAIOIIETO 0,5 [MpeseHTarys,
mupa (0T IEMEHTAPHBIX YACTHUI] Pa3naToYHbIH
JI0 KOCMHYECKUX OOBEKTOR), MaTepua
JUTUTENIHOCTD MPOIIECCOB B
OKPYKaIOIIEM MHUPE.
22. CBoO¥CTBA CTEIMEHH C IETBIM 0,5 [Tpe3enTarus,
ToKa3zaTeneM Pa3naTouHbIH
MaTepHa
23. CBOJiCTBA CTEIICHU C LIEJIBIM 0,5 [MTpe3enrarus,
nokaszatenem. C/p IPa3gaTo4HbIi
MaTepua
24, [Mousitue GyHKUINM. 0,5 [MTpe3enrarus,
IPa3qaTOYHBIN
MaTepua
25. OOnacTpb onpeieneHus u 0,5 [Mpe3enrarus,
MHOXKECTBO 3HAYCHHI (HYHKIHUH. IPa3gaTouHblit
MaTepuan
26. CriocoObI 3amanust pyHKIHIA. 0,5 [Mpe3enrarus,
IPa3gaTouHblit
MaTepuan
217. I'paduk dpyakumu. 0,5 [MpesenHrarus,
IPa3qaTOYHBIN
MaTepuan
28. CBolicTBa (HYHKIMH, UX 0,5 [Mpe3enHrarus,
orobpakenue Ha rpaduke. C/p IPa3naTouHbIH
MaTepuant
29. UreHue 1 OCTpOeHUE rpaprKoB 0,5 [Mpe3eHrarus,
GhyHKIHH. IPa3maTouHBII
MaTepuant
30. [Tpumeps rpadukoB GyHKINH, 0,5 [Mpe3eHrarus,
OTPAXKAIOIINX PEAIbHBIC MPOIECCHI. Pa3natouHbIii
MaTepuan
31. D YHKIMHY, ONKCHIBAIOLIUE MIPSMYIO 0,5 [Ipe3enTarus,
1 0OpaTHYIO MPOMOPIHOHATHHbIE Pa3natouHbIii
3aBHCHMOCTH, MX TPa(UKH. MaTepuan




32. D YHKIMY, ONMKCHIBAIOLIUE MIPSM VIO 0,5 [Ipe3enTarus,
1 00paTHYIO IPONOPIHOHAIIBHEIE Pa3naTo4yHbIi
3aBHCHMOCTH, MX TPa(UKH. MaTepHa

33. I'mnepOomna. 0,5 [Mpe3enrarms,

Pa3naTo4HbIi
MaTepHa
34. I'paduk dpynkmmn y = x2. 0,5 [Ipe3enTanus,
IPa3naTouHbIi
MaTepHan
35. Oyraknun y = X2, y = X8, 0,5 [Ipe3enTanus,
y:\/x, Y= X ; Tpahuueckoe IPa3naTouHbIi
peleHne ypaBHEHUH U CHCTEM MaTepHan
. aBHEHUHN [T HTalHs
36 - yp Yy =3y =%, 0,5 pe3eHTaIll A,
\ b IPa3gaTodHbIit
=\X, Y= X ; rpahuueckoe penieHne
YK, Y= L P p - MaTepua
YpPaBHEHHH M CHCTEM ypaBHEHUH

37. KontposbHas padbora Ne 2 o Teme 0 IPa3naTovHbIIH
«DyHKIUN MaTepual

38. KBaapaTHbIii KOpeHb U3 YKCIA. 0,5 [Tpe3enTarus,

Pa3naTouHbIi
MaTepua
39. KBaapaTHbIii KOpeHb U3 YKCIA. 0,5 [Tpe3enTarus,
Pa3naTouHbIH
MaTepua
40. [NousiTue 00 MppaIOHATEHOM 0,5 [MTpe3enrarusi,
qUCIIE. IPa3qaTOYHBIN
MaTepHua

41. JlecsTnuHbie TPUOIIMKEHHUS 0,5 [Mpe3enrarusi,

MppaLMOHAIbHBIX YHCEIL. IPa3naTouHblit
MaTepHan

42, JleficTBUTETBHBIE YKCIA. 0,5 [Mpe3enrarus,

IPa3qaTOYHBIN
MaTepHan

43. CpaBHeHHUe eHCTBUTEIbHBIX 0,5 [Mpe3enrarus,

qucell. IPa3qaTOYHBIN
MaTepHa

44, ApudmMernuecKuii KBaapaTHBINA 0,5 [Tpe3enTarms,

KOPEHb. IPa3maTOYHBIN
MaTepHa

45, IApu(MeTHIeCKNi KBaAPaTHBIHA 0,5 [Tpe3enTarms,

KOpPEHb. IPa3qaTOUHBIN
MaTepHa
46. VYpaBHenue Bujia x2= a. 0,5 [Mpe3eHrarus,
IPa3gaTOUHBIN
MaTepHa
47. CpoiicTBa apuhMeTHIeCKUX 0,5 [Mpe3enTarms,
KBaJIPATHBIX KOPHEH. Pa3maTo4HbIM
MaTepHa
48. CoiicTBa apuMETHIECKUX 0,5 [TpesenTanms,
KBaJIPATHBIX KOPHEH. Pa3naTo4HbIM

MaTepual




49. CoiicTBa apu(METHIECKUX 0,5 [Tpe3enTanus,
KBaJIPATHBIX KOPHEH. Pa3naTo4HbIH
MaTepHa
50. [IpeoOpa3oBaHUE YHCIOBBIX 0,5 [Ipe3enTarus,
BBIpa)KEHUH, CO AeprKallnux IPa3maToUHBII
KBaJ[paTHbIE KOPHH MaTepHa
51. [MpeoOpa3oBaHUE YHCIOBBIX 0,5 [Tpe3enTarus,
BBIpDXKEHUH, CO JAeprKallInuX IPa3maTouHbBII
KBaJIpaTHBIC KOPHU MaTepra
52. KontpomibHas padora Ne 3 o Teme 0 IPa3naTovHbIH
«KBaapaTHbie KOpHI MaTepra
53. KBanpatHoe ypaBHEHUE. 0,5 [TpeseHTarms,
IPa3gaTodHbIit
MaTepra
54, HenonHoe kBapaTHOE ypaBHEHUE. 0,5 [TpeseHTarms,
IPa3gaTodHbIit
MaTepra
55. HermnonHoe kBaapaTHOE ypaBHEHHE. 0,5 [Mpe3enTanus,
Pa3naTouHbIi
MaTepra
56. dopmyrna KopHe# KBaJIpaTHOTO 0,5 [Mpe3enTanus,
YpaBHEHHUS. Pa3znatouHbIii
MaTepra
57. DopmMyna KopHEH KBaJpaTHOTO 0,5 [Tpe3enTarms,
YpaBHEHHUSI. IPa3qaTOYHBIN
MaTepua
58. dopmyra KopHei KBapaTHOrO 0,5 [MTpe3enrarus,
YpaBHEHHUSI. IPa3qaTOYHBIN
MaTepuan
59. Teopema Buera. 0,5 [Mpe3enrarus,
IPa3qaTOYHBIN
MaTepuan
60. Teopema Buera. 0,5 [Mpe3enrarus,
IPa3qaTOYHBIN
MaTepuan
61. PerieHue ypaBHEHUA, CBOMSIINXCS 0,5 [MpesenHrarus,
K KBaJPATHBIM. IPa3qaTOYHBIN
MaTepuan
62. Pemienue ypaBHeHUiA, 0,5 [Mpe3enHrarus,
CBOJAILIUXCS K KBaJIPpaTHBIM. IPa3gaTOUHBIN
MaTepuan
63. Ipocreiitime 0,5 [Mpe3eHrarus,
IpOoOHOpaIMOHATHHEIC YPaBHEHHUS. IPa3gaTOUHBIN
MaTepuant
64. Ipocreiitime 0,5 [Mpe3eHrarus,
JpOoOHOpAIMOHATHHEIC YPAaBHCHHUS. Pa3natounbIii
MaTepuan
65. Permrenyie  TEKCTOBBIX  3aJad  C 0,5 [Ipe3enTarus,
[MOMOIUIbIO KBaJPaTHBIX YpaBHEHUN IPazmaTounbrit

MaTepual




66. Permrenyie  TEKCTOBBIX  3aJad  C 0,5 [Ipe3enTarus,
[MOMOUIbIO KBaJAPATHBIX YpaBHEHUN IPa3maToUHBII
MaTepHa
67. Kontponpaas padbora Ne 4 o Teme 0 IPa3gaTounbIit
«KBaapaTHbIe ypaBHEHHS MaTepHa
68. KBanpaTHbiii TpéxuiieH. 0,5 [Ipe3enTarus,
Pa3naTo4HbIi
MaTepHan

69. PaznoxxeHne KBapaTHOrO 0,5 [Mpe3enrarms,

TpEXWIeHa Ha MHOKUTEIIN Pa3znatouHbIi
MaTepHan

70. Pa3noykeHne KBaJapaTHOrO 0,5 [Mpe3enrarusi,

TpEXUIIEHa HA MHOYKUTEIN IPa3gaTo4HbIit
MaTepua

71. PasnoxeHue KBaJapaTHOTO 0,5 [TpeseHTarus,

TpEXUIIEHa HA MHOYKUTEIN IPa3gaTo4HbIit
MaTepua

72. PasnoskeHue KBapaTHOTO 0,5 [Tpe3enTanus,

TpéxwieHa Ha MEHOKUTETH. C/p Pa3znatouHbIii
MaTepua

3. JluHEeHHOE ypaBHEHHE C IBYMSI 0.5 Hpes‘eHTaHHff’
TIEPEMEHHBIMM, €r0 rpaduK, Pas/aToHbIA
IpEMepHI PEIeHNs YPaBHEHHH B Marepuall
LEIBIX YHUCIIAX.

4. JIuneiiHnoe ypaBHEHHUE C IBYMs 0.5 Hpesemaumz,
HepeMEHHBIMH, ero rpaduk, Pasnaroutbiit
HpUMepBI PellieHHs ypaBHEHHil B Marepual
LEIBIX YHUCIIAX.

75. Perrenue cucreM OBYX JTHHEHHBIX 0,5 [Tpe3enTarms,

[YPaBHEHUI C ABYMs [IEPEMEHHBIMU. IPa3gaTouHblit
MaTepuan

76. PerieHne cucreM IBYX JTMHEHHBIX 0,5 [Mpe3enrarus,

[YPaBHEHUI C ABYMS IPa3gaTouHblit
epeMeHHBIMH. MaTepuan

17. Perrenue cucreM OBYX JTHHEHHBIX 0,5 [Tpe3enTarms,

[YPaBHEHUI C ABYMS [IEPEMEHHBIMHU. IPa3gaTounblit
MaTepuan

78. PerieHne cucteM IBYX JTMHEHHBIX 0,5 [Mpe3enHrarus,

[YPaBHEHUI C ABYMS [IEPEMEHHBIMHU. IPa3gaTounblit
MaTepuant

79. [Ipumepsl pernieHus CuCTeM 0,5 [Mpe3eHrarus,
HENMHEWHBIX YPAaBHEHUH C IBYMS IPa3qaTOUHBIN
MepeMEHHbBIMH. MaTepuant

80. [Ipumepsl pernieHus CucTeM 0,5 [MpeseHrarus,
HEJIMHEWHBIX YPAaBHEHUH C IBYMS IPa3maTouHbBII
TIepeMEHHBIMH. MaTepHan

81. I'paduaeckast nHTEpHIpETALIIS 0,5 [TpesenTanms,
YPaBHECHHUS C ABYMs Pa3naTo4HbIM
TIepeMEHHBIMU ¥ CHCTEM MaTepHan

YpaBHEHHH C ABYMS




82. 0,5 [Ipe3enTarus,
Pemrenne TEKCTOBBIX 3adad C Pasnarounsrii
MOMOIUIbIO CUCTEM YpaBHEHUMN MaTepual

83. PemieHue  TEKCTOBBIX  3amad ¢ 0,5 [Tpe3enTamus,

[MOMOIIbIO CUCTEM YpaBHEHUMN IPa3gaTounbIit
MaTepHa

84. Pemienue  TEKCTOBBIX  3amad ¢ 0,5 [Tpe3enTamus,

[OMOIIbIO CUCTEM YpaBHEHUMN IPa3gaTounbIit
MaTepHan

85. KontpomibHas padora Ne 5 o Teme 0 Pa3naTouHbIIH
«CucremMbl ypaBHEHUI» MaTepuall

86. UucnoBsle HEpaBEHCTBA U UX 0,5 [Ipe3enTamus,
CBOWCTBA. IPa3aTouHbIM

MaTepua

87. HepaseHctBo ¢ ogHOM 0,5 [Mpe3enrarus,

TIepEeMEHHOH. IPa3gaTo4HbIit
MaTepua

88. HepaseHcTBo ¢ ofHOl 0,5 [Mpe3enrarus,

MepeEMEHHOM. Pa3naTounblii
MaTepua

89. UluHeiHbIe HEpaBEHCTBA C OHOU 0,5 [Mpe3enTanus,

MEpEMEHHOMN U UX pEIlEHUE. Pa3naTounblii
MaTepua

90. UlnHeiHbIe HEpaBEHCTBA C OHOU 0,5 [MTpe3enrarus,

[EPEMEHHOM U UX PELLEHUE. IPa3naTouHblit
MaTepHua

91. CucreMbl TMHEHHBIX HEPABEHCTB C 0,5 [MTpe3enrarus,
OJIHOM IEpEMEHHON U UX PELLECHUE. IPa3naTouHblit

MaTepHua

92. CucTeMbl TMHEHHBIX HEPABEHCTB C 0,5 [Mpe3enrarus,

OJIHOM NEpEMEHHON U UX PELLEHUE. IPa3gaTouHblit
MaTepHa

93. CucTeMbl TMHEHHBIX HEPABEHCTB C 0,5 [Mpe3enrarus,

OJIHOM NEpEMEHHON U UX PELLEHUE. IPa3gaTouHblit
MaTepHa
94. N3obpakeHue perieHuns 0,5 [MpesenHrarus,
JINHEHOT'0 HEPABEHCTBA U UX IPa3qaTOYHBIN
CHUCTEM Ha YHCIOBOM MPSAMOM MaTepua
95. M300paxkeHHe pelieHuns THHEHHOTO 0,5 [Mpe3enTarms,
HEpaBEHCTBA U UX CHCTEM Ha Pa3naTo4HbIN
YMCTIOBOM MPSAMOM MaTepua

96. M300pakeHre pelieHus! TUHEHHOr0 0,5 [Mpe3eHrarus,
HEpaBEHCTBA U UX CUCTEM Ha IPa3qaTOUHBIN
YUCIIOBOW MPSIMOM MaTepHua

97. KonTtpomnbhas padora Ne 6 mo Teme 0 Pa3nato4nbIii
«Hepasencraa» MaTepHa

98. [ToBTOpEHUE OCHOBHBIX MOHSATHI U 0,5 [Ipe3enTarus,
IMETOJIOB KYpCOB 7 U 8 KJIaccoB, IPa3maToUHBII

MaTepual




99. [MoBTOpEHNE OCHOBHBIX MOHATHIA U | 1 0 0,5 [Ipe3enTarus,
IMETOJIOB KypCOB 7 U 8 KJ1accoB, IPa3gaTounbIit
MaTepHa
100. [[loBTOpeHME OCHOBHBIX MOHATHH U | 1 0 0,5 [Tpe3enTarus,
IMETOJIOB KYpCOB 7 U 8 KJIacCoB, IPa3gaTounbIit
MaTepHa
101. [[oBTOpeHME OCHOBHBIX MOHATHH U | 1 0 0,5 [Tpe3enTarus,
IMETOJIOB KypCOB 7 U 8 KJIaccoB, IPa3qaTouHBIN
MaTepHal
102. [[loBTOpeHME OCHOBHBIX MOHATHH U | 1 0 0,5 [Tpe3enTarus,
IMETOJIOB KypCOB 7 U 8 KJIacCoB, IPa3maTouHBII
MaTepHal
102 6
OBIIEE KOJIMYECTBO YACOB I10
ITIPOTPAMME

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

BBenure cBo#l BapuaHT:

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCbI CETU UHTEPHET https://uchi.ru/

https://education.yandex.ru/
https://edu.lsept.ru/
https://edu.skysmart.ru/ https://resh.edu.ru/
https://math-oge.sdamgia.ru/
https://edu.orb.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE

OBOPYJIOBAHMUE JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, MIPAKTUYECKHX PABOT,
JEMOHCTPALIMI
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