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1. ITosicHUTEIbLHAA 3aMMNCKA

Pabouass mporpamma yuebHoro mnpeamera (namee PIIVII) «AnreOpa» Ha ypoBHE
OCHOBHOTO 00111eT0 00pazoBanus A 7 — 9 KIIacCoB COCTaBJIEHA HA OCHOBE:

1. ®enepanbHOro rocy1apcTBEHHOr0 00pa3oBaTENBLHOTO CTaHAApTa OCHOBHOIO OOIIEro
oOpa3oBanus, yrBepkaeHHoro Ilpukazom MwuHuctepcTBa 0Opa3zoBaHusi U Hayku Poccuiickoit
®Oenepanuu ot 17.12.2010 1. Ne 1897 (¢ n3ameHeHusiMu, BHeceHHbIMH [Iprikazom MuHucTepcTBa
oOpa3oBanus 1 Hayku Poccuiickoii @enepanuu ot 29.12.2014 r. Ne 1644);

2.IlpumepHOli  OCHOBHOM  0Opa3oBaTeIbHOM  MpPOTrpaMMbl  OCHOBHOTO  OOIIETO
o0Opa3oBaHus, 0I00pEeHHON peneHneM (enepaibHOTO Y4eOHO-METOANYECKOT0 00hEIUHEHUS TI0
obmemy oOpazoBanuto (IIporoxon 3acemanus @DenepaibHOrO  y4eOHO-METOAMYECKOTO
o0venuHEeHUS TO oOmeMy obOpaszoBanuio ot 08.04.2015 r. Ne 1/15 ¢ yderoM H3MEHEHHIA,
BHeceHHBIX [IpoTtokonom 3acemanuss DenepambHoro YMO mno oOmemy o00pa3oBaHHIO OT
28.10.2015 r. Ne 3/15); u B peq. oT 04.02.2020)

IIpu cocraBnenun conepxkarenpbHoil wactu PIIYII yuuTeiBamuce TpeOoBaHusS U
pexomennanuu Ilucema MunuctepctBa oOpazoBanusi Pecmyonuku Komu ot 11.03.2014 r. Neo
03-05/1 «O peanm3anuu STHOKYJIBTYPHOW COCTABIISIFOIICH COACPXKAHMS 00Pa30BATEILHBIX
nporpamm ofriero oopazoBanusi»,[luceMo MuHucrepcTBa 00pa3oBaHus, HAYKH M MOJIOACKHOM
nonutuku Pecryonuku Komu ot 21.04.2017 roma Ne 03-14/4 «O06 0coOEHHOCTSIX OpraHU3aIuu
STHOKYJIBTYPHOTO 00pa30BaHUs».

[lopsanox paspabotku u crpykrypa PIIVII Bbiaep:kaHel B CTPOroM COOTBETCTBUHM C
TpeboBanusimu [lonoxenust o paboueit mporpamme yueOHoro mpeamera (PI'OC) MOY
Bouesckas COILL.

PaGouas mporpamMma ydeOHOro mpeameTa «Anredpa» peaausyercs ¢ HCIOIb30BaHUEM
yueOHO-MeTOIN4YeCKOro KoMILIeKTa «Anredpa, 7-9», M: Ilpoceemenne, 2010 r., astop 1O.H.
Makapsbiues.

Heasimu u3yueHuss ydueOHoro mpeamera «Anredpa» Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHUS SABJISIOTCS:

— OCO3HaHHWE 3HAYEHMsI MaTEMaTHKU B IOBCEITHEBHOM JKU3HU YEIIOBEKA;

— (opmMupoBaHUE TIPEACTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX U MCTOPHUYECKUX (aKTOpax
CTAHOBJICHUSI MAaTEMATUYECKON HAYKH;

— (¢dopMHpOBaHHE TPEACTaBICHUI O MaTeMaTHKE KaK 4acTH OOIIeYeOBEYEeCKON KYIbTYpHI,
YHHUBEPCATHHOM SI3bIKE HAYKH, TTO3BOJIAIONIEM OMUCHIBATH M U3yUaTh PEAIbHbBIE TIPOIECCHl U
SIBJICHHSL.

JlocTuxkeHue e 00ecrneynBaeTCsi pEIeHUEM CIEeIYIONINX 3a4a4:

— (¢dopMHpOBaHHE NPEACTABICHUN O MaTeMaTUKE KaK O METOJe MTO3HAHUS JEHCTBUTEIbHOCTH,
MO3BOJISIOIIEM OMUCHIBATH U U3YYaTh PealbHbBIE TIPOLIECCHI U SIBJICHUS;

— pa3BuTHE yMeHUH paboTarh C Y4eOHBIM MaTeMAaTUYECKUM TEKCTOM (aHaJIU3UpOBaTh,
U3BJIEKaTh HEOOXOMUMYI HMH(OpPMAIHMIO), TOYHO U TPAMOTHO BBIPAKAThb CBOU MBICIH C
MPUMEHEHUEM MaTeMaTHYECKON TEPMUHOJIOTHH U CUMBOJIUKH, TPOBOIUTH KJIACCU(UKAIIUH,
JIOTUYECKHe 000CHOBAHMSI, TOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUM;

— pa3BUTHE TIPEACTABICHUN O 4YHCJI€ ¥ YHCJIOBBIX CHCTEMax OT HaTypajdbHBIX JIO
JNEHUCTBUTENBHBIX YHCEN; OBJa/ICHUE HABBIKAMH YCTHBIX, MTUCHMEHHBIX, HHCTPYMEHTAIbHBIX
BBIUMCJICHHI;

— OBIIQJICHHE CHUMBOJBHBIM SI3BIKOM anreOpbl, MpHUEMaMH BBIMOJTHEHUS TOXIECTBEHHBIX
npeoOpa3oBaHUl BBIPAKEHUH, PELICHUS ypaBHEHUH, CHUCTEM YpaBHEHHH, HEPAaBEHCTB W
CHUCTEM HEpaBEHCTB; YMEHHS MOJIEIMPOBaTh peajbHble CUTYallUM Ha S3bIKE alreOphl,
UCCIIEIOBAaTh  IMOCTPOCHHBIE  MOJEIM C  KCIOJB30BAaHHEM  afmapara  airedphl,
WHTEPIPETHPOBATH MOTYYEHHBIN pPe3yabTaT;



— OBJAJEHHE CHCTEMOM (PYHKIHMOHAIBHBIX TOHATUH, pa3BUTHE YMEHHUS HCIOJIb30BATh
(GyHKLIMOHAIBHO-TpaUUECKre MPEICTABICHHS JUIsl PEIIEHUS PAa3IUYHbIX MaTeMaTHYECKUX
3a/1a4, U1 OIIMCAaHUs U aHAJIU3a PeallbHbIX 3aBUCUMOCTEN;

— OBJAJI€HHE IPOCTEHIINMHU CIIOCOOAMU MPEJCTABICHHS U aHAIN3a CTATUCTUYECKUX JIaHHbIX;
(bopMHpoBaHUe NPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaIbHOM MHpE U O
Pa3IMYHBIX CIIOCO0aX WX M3YYEHHUs, O MPOCTEHIINX BEPOATHOCTHBIX MOJEISAX; Pa3BUTHE
YMEHUH u3BJIeKaTh WHGPOpPMALMIO, INPEACTABICHHYIO B Tabiuuax, Ha Juarpammax,
rpadukax, ONUCHIBATh W AHAIM3MPOBATH MACCHUBBI UHWCIOBBIX JaHHBIX C IIOMOIIBIO
HNOAXOJAUIMX CTATUCTUYECKUX XapaKTEPUCTUK, MCIIOIb30BaTh MOHMMAHHUE BEPOSTHOCTHBIX
CBOMCTB OKPY’KAIOLIUX SBJICHUI NPU IPUHATUU PEILICHUN;

— Ppa3BUTHE YMCHHMI INPUMEHATh HW3YUYCHHbBIC IOHATHUSA, PE3YJIBTAThl, METOIBI I PELICHUS
3a[a4 IPAKTUYECKOr0 XapaKTepa U 3a1ad U3 CMEXHBIX TUCLUIUIMH C UCIIOJb30BaHUEM IIPU
HEOOXOJUMOCTH CIIPAaBOYHBIX MaTEpHUAJIOB, KOMIIBIOTEPA, I0JIb30BATbCsS OLIEHKOHW U
IIPUKUAKON ITPU NMPAKTUYECKUX pacuéTax.

Conepxanue pazzaenoB "Uucna", "KBagparusie kopuu" u "Pemenue TekCToBbIX 3a1a4"
CILY’KMT 0a30il JU1s 1ajbHEHMIIEero N3y4eHus yJyaluuMHICs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO
UX JIOTHYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHMS TMOJIb30BATHCA AITOPUTMAMH, & TaKKe
MpUOOPETEHUI0 TMPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B IOBCEIHEBHOW Xu3HH. Pa3Butune
MOHATUS O YHUCIE B OCHOBHOM IIKOJIE CBA3aHO C PAlUUMOHAIBHBIMU M HPPALMOHAIBHBIMU
gucliaMd, (POPMHPOBAHUEM TIEPBUYHBIX MMPEACTABICHUI O ACHCTBUTEIHLHOM YHCIIC. 3aBEpIICHUE
YHCIOBOW JIMHUU (CHUCTEMAaTU3allud CBEICHUN O JCHCTBUTENBHBIX YHUCIAX, O KOMILIEKCHBIX
YHCIIaX), TaK jKe KaKk W 00Jee CIIOKHBIC BOMPOCH apuPMEeTHKHU (anroput™ EBKimma, OCHOBHAs
TeopeMa apuPpMETHKH).

Conepxanme  pa3nenoB  "ToxaecTBeHHbIC MpeoOpasoBanus’, "YpaBHCHHS U
HepaBenctBa", "l[locmemoBarenpbHOCTH M mporpeccuu" HampaBieHO Ha (opMHupoBaHHE Y
YYaIIUXCs MaTEeMAaTHYECKOTO afmapara JJis pelieHus 3a7a4 U3 pa3HbIX Pa3esioB MAaTEMaTHKU,
CMEXHBIX TPEAMETOB, OKpYKaloIleld peanbHOCTH. SI3bIK anreOpbl MOMYEPKUBAET 3HAUYCHUE
MaTeMaTUKU KaK f3bIKa JUIsI TIOCTPOSHUS MAaTeMAaTHUYECKHX MOJIeJIEH MPOIIECCOB W SIBICHUMN
peanbHOTO MHpa. B 3amaunm u3ydeHuss anreOpbl BXOAAT TaKkKe Pa3BUTHE alNTOPUTMHUYECKOTO
MBIIJICHUS, B YAaCTHOCTH, JUIA YCBOCHHS Kypca WH(OPMATHUKH, OBJAJCHUE HaBBIKAMU
JNENYKTUBHBIX paccyxnaeHuil. [IpeoOpasoBaHue CHUMBOIBHBIX (OPM BHOCUT crenuduueckuit
BKJIQJl B Pa3BUTHE BOOOPAXKEHUS YUAIIUXCS, UX CITIOCOOHOCTEN K MaTEMAaTHYECKOMY TBOPUYECTBY.
B ocHOBHOW 1IKOJIE MaTepuall TPYNIHUPYETCS BOKPYT pallMOHAIBHBIX BBIPAXKEHHUH, a BOIPOCHI,
CBSI3aHHBIE C WPPALMOHATBHBIMU BBIPAKEHUSAMH, C TPUTOHOMETPUYECKHUMH (PYHKIUSIMU U
npeoOpa3oBaHUsAMU, BXOIAT B COAEpKaHUE Kypca MaTeMaTUKH Ha CTaplieil CTyleHn 00y4eHHs B
IIKOJIE.

Conepxanue paznena "dOyHkiuu" HalelleHO HA MOJIYYeHHUE IKOJIbHUKAMU KOHKPETHBIX
3HAHUW 0 (QYHKIMM KaK BaXHEHUIIEH MaTeMaTHYECKON MOJENH JJIsl OMHCAHUS U UCCIEIOBaHUS
pa3Hoo0pa3HBIX MporeccoB. M3yueHnne 3Toro Marepuasna crmocoOCTBYET PAa3BUTHIO Y yUAIIUXCS
YMEHHUS  HCIOJB30BaTh PA3IMYHBIE  S3BIKM  MaTEMaTHUKH  (CIIOBECHBIN, CHUMBOJBHBIN,
rpaduueckuii), BHOCUT BKJIaJ B (POPMUPOBAHKE MIPEICTABICHHUA O PO MaTEeMaTUKU B PA3BUTUU
[IABWJIA3AIIUN U KYJIBTYPHI.

Paznen "Cratuctika u Teopust BeposTHOCTEH" - 00s3aTeNbHbBII KOMIOHEHT IIKOJIBHOTO
00pa3oBaHMsl, YCWJIMBAIOIIUN €ro MPUKIATHOE M TPAKTUYECKOTO 3HAYCHHE. DTOT MaTepuai
HE0O0XO0IUM, Mpexk/Ie BCero, Ans GOPMUPOBAHUS Y YUAIIUXCS PYHKIIMOHATHHONW TPAMOTHOCTH -
YMEHUW BOCHPUHUMATh W KPUTHYECKH aHAIM3UPOBATh HH(POPMAIHIO, TMPEICTABICHHYIO B
pa3iauuHbIX (QopMax, MOHUMATh BEPOATHOCTHBIA XapaKTep MHOTHX PEAIbHBIX 3aBUCHMOCTEH,
MIPOBOJIUTH MPOCTEHIIINE BEPOSITHOCTHBIEC pacyeThl. M3ydeHne oCHOB KOMOMHATOPHUKH TTO3BOJIUT
yUalMcsl paccCMaTpUBaTh Clydau, OCYIIECTBISATh Mepedop U MOJCUET YUCIia BAPUAHTOB, B TOM
YHUCJIEe B MPOCTEHIITNX MPUKIIATHBIX 3a/1a4ax.



IIpy wn3y4eHMM CTaTHCTUKM U BEPOSTHOCTU PpACIIMPSIOTCA MPEICTaBICHHUS O
COBPEMEHHOM KapTHHE MHpa M METOJaX €ro MccieloBaHus, (GpopMupyeTrcs MOHMMaHUE POJIU
CTaTUCTHKH KaK HCTOYHMKA COLMAIBHO 3HAUYMMON HH(POPMALMU M 3aKJIAIBIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILIJICHHUS.

Ocobennocteio  pazgenoB  "MHoxkectBa u  oTHomeHwss" wu  "Omnepanmum Hax
MHOKECTBaMu'" SBJISIETCA TO, YTO IPEACTABICHHBIM B HEM MaTepual IPEUMYILECTBEHHO
M3Y4aeTcsl MU UCIOJIB3YETCS PaclpeesieHO - B XO€ PACCMOTPEHUs pa3InYHbIX BOIIPOCOB Kypca.
CootBeTcTBYIONIMII  MaTepual HALEJIEH Ha  MAaTeMaTU4YeCKOE  Pa3BUTHE  y4alllUXcCH,
(dbopMHpOBaHUE Y HUX YMEHHUS TOYHO, SICHO M CXKATO M3JIAaraTh MBICIU B YCTHOM M MHUChMEHHOMN
peun.

Paznen "Mcropusi MaTeMaTuku" mpeaHa3Ha4yeH Uit (OPMHUPOBAHUS MPENCTABICHUH O
MaTeMaTHKEe KaK 4YacTH YeJIOBEYECKOM KyNbTyphl, Ui OOIIEro pa3BUTUS IHIKOJIBHUKOB, IS
CO3JIaHUs KYJIbTYpHO-UCTOPUYECKON cpenbl oOyueHus. Ha Hero He BBIIENAETCS CHEIHAIbHBIX
YPOKOB, YCBOEHHE €ro HE€ KOHTPOJIMPYETCS, HO COAEpKAHME OTOr0 paszena OpPraHuYHO
NPUCYTCTBYET B Y4€OHOM IpoIiecce Kak CBOEro poia ryMaHUTApHBINA (JOH MPU PacCMOTPEHUH
po0JIeMaTUKN OCHOBHOTO COJIEPKaHHsI MaTEMAaTHYECKOT0 00pa30BaHuUs.

Co3zHarenbHOE OBJIAJICHUE YYAUIMMUCS CHUCTEMOM anreOpanyeckux 3HAHUM U yMEHHH
HE00X0/MMO B IOBCEJHEBHOM JKU3HU Ul M3YyYEHMS CMEXKHBIX AMCLUUIUIMH U NPOJODKEHUS
o0OpazoBaHusl.

[IpakTHyeckass 3HAYMMOCTh IIKOJIBHOTO Kypca ajireOpbl OOycCllOBI€HAa TeM, 4TO eé
00BEKTOM SIBJISIOTCS KOJIMYECTBEHHBIE OTHOILIEHUS AEMCTBUTENbHOrO MHpa. Maremarnyeckas
HOJArOTOBKA HEOOXoauma s IOHMMAaHHUS NPUHIUIIOB YCTPOWCTBA UM  HCHOJIb30BAHMS
COBPEMEHHOM TEXHUKH, BOCIPHUATUSA HAyYHBIX M TEXHUYECKUX IOHATHM M uaeu. Maremarnka
ABJIAETCS A3BIKOM HAayKU U TeXHUKU. C €€ MOMOIUBIO MOJEIMPYIOTCS U M3Y4arOTCs SIBJICHUS U
IIPOLIECCHI, IPOUCXOSAIINE B IPUPOJIE.

Anrebpa sBiseTcs OAHMM M3 OINOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHa
oOecrieunBaeT U3y4YeHHE JPYruxX JUCUUILUIMH. B mepByro ouepesb 3TO OTHOCUTCS K MpeAMETaM
€CTeCTBEHHO-HAYYHOI'0 IIMKJIA, B YaCTHOCTH K (u3uke. Pa3BUTHE JIOTMYECKOr0 MBIIUICHUS
yuyaumxcs npu o0ydyeHuH aiaredpe crnocoOCTBYET YCBOCHUIO PEIMETOB T'YMAHUTAPHOIO IUKJIA.
[TpakTuyeckue yMeHHMs M HaBBIKM alre0Opandeckoro xapakrepa HeoOXOUMBbI Ui TPYIOBOH U
pohecCuOHANBbHON MOATOTOBKH IIKOJIBHUKOB.

Pa3BuTHe y ywammxcsi IpaBWIBHBIX IPEICTaBICHUH O CYIIHOCTH M NPOHUCXOKICHUH
anredpandyeckux abCTpaklui, COOTHOLIEHUH PEaIbHOTO U HI€aJbHOr0, XapaKTepe OTPa’KeHUs
MaTeMaTHYeCKOM HayKOH SIBIEHHH W MPOLIECCOB PEalbHOT0 MHpa, MecTe anreOpbl B CHUCTEME
HAayK W pOJIM MaTeMaTU4YeCKOro MOJIETMPOBAaHUS B HAyYHOM IIO3HAHUM U B IPAKTHKE
CHocOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS y4alllUXcs M KauyecTB MBIIICHHUS,
HEOOXOIUMBIX ISl aJIaliTallid B COBPEMEHHOM MH(OPMAITMOHHOM OOIIIECTBE.

Tpebyst oT ywammxcs yMCTBEHHBIX M BOJIEBBIX YCWJINH, KOHLEHTpPALMM BHUMAaHMUS,
AKTUBHOCTH pa3BUTOIO BOOOpa)keHMsl, airedpa pa3BUBAE€T HPABCTBEHHBIE YEPTHI JIMYHOCTHU
(HaCTOMYMBOCTb, IENIEYCTPEMIEHHOCTh, TBOPUYECKYIO AKTUBHOCTh, CaMOCTOSITE€IbHOCTb, OT-
BETCTBEHHOCTb, TPYAOJIOOME, JAUCUUIUIMHY W KPUTUYHOCTh MBINUIEHUS) W yMEHUE
apryMEHTHPOBAHHO OTCTaMBATh CBOM B3IJIAJBI M YOSKICHUS, a TAK)KE CIOCOOHOCTh MPUHUMATh
CaMOCTOSITENIbHbIE PEIICHHUS.

Nzyuenune anredpsl, PyHKUIUH, BEPOATHOCTH U CTAaTUCTUKH CYIIECTBEHHO pacUIMpseT
KpPYyro30p y4aluxcsl, 3HaKOMS UX ¢ UHIYKIUEH U JeayKuuen, 0000IIeHneM 1 KOHKPETHU3allueH,
aHaAJIM30M M CHHTE30M, Kiaccu(uKaluel u cucreMaTu3anuei, abcrparupoBaHueM, aHAJIOTHEH.
AKTHBHOE HCIOJIb30BaHUE 3ajlady Ha BCEX JTamax yd4eOHOro mpoliecca pa3BUBAET TBOPUYECKUE
CHOCOOHOCTH IIKOJIbHUKOB.

N3ydenue anre6psl mo3BosigeT GopMUpPOBATH YMEHUSI U HABBIKM YMCTBEHHOTO TpyAa —
IUIAaHUPOBaHUE CBOEW pPabOThI, MOUCK PAIMOHAIBHBIX MyTed €€ BBIMOJHEHUS, KPUTHYECKYIO
OLICHKY pe3ynbTaToB. B mporecce u3yueHus anreOpbl NIKOJbHUKH JOJKHBI HAYYUTHCS U3JIaraTh



CBOM MBICIIM SICHO M HMCUEPIBIBAIONIE, JAKOHUYHO U EMKO, MPHOOPECTH HAaBBIKU YETKOTO,
AKKypaTHOI'O ¥ TPAaMOTHOTO BBIITOJIHEHUS MaTEMaTHYECKUX 3aIIUCEH.

Baxneiiiield 3amaueil MIKOJBHOTO Kypca anreOphl SIBISICTCS Pa3BUTHE JIOTHYECKOTO
MbllnUIeHUsT ydamuxcsad. CaMu OOBEKThl MaTeMaTHUECKUX YMO3AKIIOUEHMH M TPUHATHIE B
anreOpe MpaBuiIa UX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (HOPMUPOBAHUIO YMEHUNH 0OOCHOBBHIBATH
U JIOKa3bIBaTh CY)KJEHUS, IPUBOJUTH YETKHE ONPEICIICHNUS, PA3BUBAIOT JIOTUYECKYIO HMHTYHIIUIO,
KpPaTKO M HAIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMYECKHUX IOCTPOECHUN M ydyaT UX IPHUMEHEHHUIO.
Tem campiM anrebpa 3aHMMaeT OJHO M3 BeAyIIUX MecT B (OPMHUPOBAHMM HAaydHO-
TEOPETUYECKOI0 MBIIUIEHUS IIKOJIBHUKOB. PacKpbiBasi BHYTPEHHIOI TapMOHHIO MaTEMAaTHKH,
(bopMHpys TOHUMaHHE KPAcOThl U M3AIIECTBA MaTEMAaTUYECKUX PacCyXJIEHHH, anredpa BHOCUT
3HAUUTENbHBIN BKJIa/ B 3CTETUUECKOE BOCIIUTAHUE YUALUXCSL.

Aneebpa HaneneHa Ha pOpMHUPOBAHUE MAaTEMAaTHUECKOTO anmnapara /Ui pelieHus 3ajad u3
MaTeMaTHKH, CMEKHBIX MPEIMETOB, OKPY)KAIOLIEH peanbHOCTU. SI3bIK anreOpbl MOJaYepKUBACT
3HAYCHUE MAaTEMaTHKU KaK $3bIKa JJIA IIOCTPOEHUS MAaTEMATHYECKUX MOZEIEH, NPOLECCOB U
ABJIEHUHN peabHOro Mupa. OJHOM M3 OCHOBHBIX 3ajja4 M3yu€HUs aiureOpbl sBISETCS pa3BUTHE
QIFOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJs OCBOEHHMS Kypca
MH(OPMATUKM; OBJAJCHUE HaBBIKAMU JIEAYKTUBHBIX paccyxiaeHuil. IlpeobpazoBanue
CHUMBOJIMYECKMX (OPM BHOCUT CBOM crneunpuyeckuid BKJIaJ B pa3BUTHE BOOOPaXKEHHUS,
CIOCOOHOCTEH K MaTeMaTHYecKOMy TBOPUYECTBY. [lpyroil BakxHOU 3amayeil M3ydeHHs anreOpbl
ABJISICTCA IOJyYCHHE UIKOJbHUKAMM KOHKPETHBIX 3HAaHMM O (YHKUUAX Kak BakHeEHIIen
MaTeMaTHYECKOW MOJENH Ui ONUCAaHWs W UCCIENOBaHHMA Pa3sHOOOPa3HBIX IMPOIECCOB
(paBHOMEpHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHLUHUAIbHBIX, MEPUOJUUYECKUX M Jp.), A
(GopMUpPOBaHUS Y ydalIUuXcs MPEACTABICHUN O POJIM MATEMaTUKU B Pa3BUTUU LUBUIM3ALUHN U
KYJIBTYPBI.

Kypc anrebper 7-9 kilacca XapakTEpU3YETCsl MOBBIMICHHEM TEOPETHYECKOTro OOydeHws,
IOCTENIEHHbIM YCHJIEHUEM PpOJIM TEOPETHUYECKUX OOOOINEHMH M JEeTyKTHBHBIX 3aKIIOUCHHH.
[lpuknagHass HampaBIEHHOCTh Kypca OOECHeuMBaeTCS CHUCTEMAaTHUYECKUM OOpalleHHueM K
IpuMepaM, pPacKpbIBalOIIUM  BO3MOJKHOCTH IPUMEHEHUS MAaTeMAaTHUKM K  H3Y4YECHHIO
JEHCTBUTENBHOCTH U PELICHUIO IPAKTUUECKUX 3a/1a4.

BaxHyto poibp B yueOHOM Ipolecce UrparoT (GopMbl OpraHU3aluud OOyueHUs! WM BHJIBI
oOydeHHs, B KayecTBE KOTOPHIX BBICTYNAIOT YyCTOMYMBBIE CHOCOOBI — OpraHU3alUuU
NIeAArorn4ecKoro mnpouecca.

MecTto y4eOHOro npeamera «Ajaredpa» B yueOHOM IUIaHe

VYuebublil mpeaMer «Anrebpa» Kak yacTb IMpeIMETHON obnactu «MaremaTtuka u
uHpOpMAaTHKa» W3ydaeTcs Ha YpPOBHE OCHOBHOTO 0Omero oOpa3oBaHUS B KadyecTBE
o0s3aTesbHOrO IpeaMera B 7-9 kiaccax.

Hopmatushsiil cpok peanuzauuu PIIVII «AnreOpa» Ha ypoBHE OCHOBHOI'O OOIIETO
oOpa3oBanus coctaBisieT 3 rojga. Obiiee KOJIMYECTBO YaCOB HA M3yueHHe Y4eOHOro npeaMera B
7-9 knaccax coctapiser 315 yacos.

Pacnpenenenue yq4eOHBIX 4acoOB

HenenvHoe
KomnmuecTBo yueOHbBIX KonnyecTBo yacos no
Krnaccst pacrpeneeHue
HEZeNb rogaM o0y4eHus

y4e0OHBIX YacOB
7 xyacc 3 yaca 35 105
8 KJacc 3 yaca 36 108
9 kiacc 3 yaca 34 102
Hmoeo: 315




2. Ilnanupyemble pe3yJibTAThl OCBOCHHS YU4eOHOI0 MpeaMeTa «AJjaredopa»

[Iporpamma  oOecrneunBaeT  JOCTHXKEHUE  CIEAYIOIIMX  PE3YABTATOB  OCBOCHMS
00pa3oBaresIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUSL:

JUYHOCNIHbLE.!

1) CpopMUPOBaHHOCTb OTBETCTBEHHOI'O OTHOLIEHUS K YY€HHIO, TIOTOBHOCTb M
CIIOCOOHOCTH OOYUAIOLIMXCS K CAMOPA3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBAIUU K
00y4eHUIO U MTO3HAHUIO, BBIOOPY JasibHEHIero o0pa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUPE
npodpeccuidi U NPO(ECCHOHANBHBIX  MPEINOYTeHHH,  OCO3HAHHOMY  MOCTPOSHHIO
WHUBUIyaJIbHOM 00pa3oBaTelbHOM TPaeKTOpHU C Y4YETOM YCTOMUMBBIX IO3HABAaTEIbHBIX
UHTEPECOB;

2) chopMHpPOBAHHOCTH LIEJIOCTHOT'O MHPOBO33pEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M OOILIECTBEHHOM MPAKTHKH;

3) copMUpPOBAHHOCTL ~ KOMMYHHMKAaTMBHOM  KOMIIETEHTHOCTM B OOIIEHMM U
COTpyAHHUYCCTBE CO CBCPCTHHKAMH, CTaplIMMU W MJIAAIOHMMHU, B 06pa303aTean0171,
OOIECTBEHHO  MOJIE3HOM, YueOHO-UCCIEOBaTeIbCKOM, TBOpPYECKOW M JpPyrHMX BHJAaX
JeSITEIIbHOCTY;

4) yMEHHUE SICHO, TOYHO, TPAMOTHO H3Jararb CBOM MBICIM B YCTHOM M MHCbMEHHOU
peur, TOHUMAaTh CMbIC IOCTABJIEHHOM 3a/laud, BBICTPaMBaTh apryMEHTALUI0, IPUBOIUTH
HpUMEPBL U KOHTPIIPUMEDHI;

5) mpeAcTaBlIEHHE O MaTEMAaTHYECKOM Hayke Kak cepe 4eI0BeUYeCKOl e TeIbHOCTH,
00 sTanax e€ pa3BUTHsL, O €€ 3HAYMMOCTH ISl Pa3BUTHUS [IUBIITU3AIIH;

6) KPUTUYHOCTb MBIIIJICHUS, YMEHHME pACIO3HAaBaTh JIOTMYECKH HEKOPPEKTHBIE
BBICKAa3bIBAHM, OTIIMYATh THIIOTE3Y OT q)aKTa;

7) KpeaTMBHOCTb MBILIUIEHUS, HMHULMATHBA, HAXOAYMBOCTb, AaKTHUBHOCTb IIpU
peleHn: anredpanyeckux 3a1ay;

8) yMEHME KOHTPOJMpPOBaTh MpOLECC M pe3ylbrar y4eOHOW MareMaTHyecKoin
JeSTeNIbHOCTH;

9) cnocoOHOCTh K SMOIMOHAILHOMY BOCIPHUATHIO MaTEMaTHYeCKUX OOBEKTOB, 33/1a4,
pEeLIeHM, pacCyXICHHM.

Memanpedmemﬁble:

1) ymeHue CaMOCTOSATEIIBHO IUIaHUPOBATh aJIbTEPHATUBHBIC IIyT!
JOCTWXEHMSI 1IeJIel, OCO3HAHHO BbIOMpaTh HambOosee 3((EKTUBHBIE CHOCOOBI peIIeHHS
y4eOHBIX U MTO3HABATENIbHBIX 33/1a4;

2) YMEHHUE OCYILECTBIISATH KOHTPOJIb 10 PE3YIbTaTy
U 1O crocoOy JeHCTBUS Ha YpOBHE HPOMU3BOJIBHOTO BHHMAHMA M BHOCUTH HEOOXOAMMBIE
KOPPEKTHBBI,

3) yMeHHe aJeKBaTHO OLEHUBATh NMPABUJIBHOCTh WJIM OLIMOOYHOCTH BBINOJIHEHUS
yueOHOM 3a7a4uu, €€ 0OObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PELIeHNS;

4) OCO3HaHHOE BIAJCHHE JIOTUYECKUMH JEHCTBUAMHU ONpPEHENEeHUs] TOHSTHUH,
0000IIIEHNS, YCTAHOBJIEHUS AaHAJOTHM, KIacCU(PHUKAIMM Ha OCHOBE CaMOCTOSTEIHHOIO
BbIOOpA OCHOBAHUM M KPUTEPUEB, YCTAHOBIIEHUS POJJOBUJIOBBIX CBS3EH;

5) yMEHHE YCTaHaBIMBaTh IPUYMHHO-CIEICTBEHHBIE CBA3H; CTPOUTH JIOTHYECKOE
paccyxaeHue, yMo3akitoueHre (MHIYKTUBHOE, 1eIyKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

6) yMEHHE Cco3/aBaTh, NPUMEHATH U IPeoOpPa3OBbIBATh 3HAKOBO-CUMBOJIUYECKUE
CpeliCTBa, MOJENIU U CXEMBI JIJIsl PeIIeHHs] YUeOHbIX U MMO3HABATEIbHbBIX 33/1a4;

7) yMeHHe OpraHM30BBIBaTh Y4EOHOE COTPYIHHYECTBO M COBMECTHYIO JIESITEIBHOCTD C
YUUTEIEM M CBEPCTHUKAMM: OIPEAENATh LEeNId, pachpeneneHue (yHKUUH U ponel
YYaCTHUKOB, B3aHUMOJEHCTBHE M 00lIue crnocoObl paboThl; yMeHHe paboTaTe B TpYIIe:



8) HaxoAWTh O0IIee pelieHHe W pa3perarh KOH(PIUKTHI HA OCHOBE COIIACOBAHUS
Mo3uIMi U ydy€Ta MHTEPECOB; CIyHIaTh MapTHEPA; (OpPMYIUpOBaTh, apryMEHTHPOBATh U
OTCTanBaTh CBOE MHCHHUE,

9) chopMupoBaHHOE YyUeOHOU U OOIIETIONIb30BaTENILCKON KOMIIETEHTHOCTU B 00JIaCTH
MCIIOJIL30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TexHomorui (MKT - koMmeTeHTHOCTH),

9) nmepBoHayalbHbBIE MPENCTaBICHUs 00 UAESIX M O METOAAaX MareMaTUKU Kak 00
YHUBEPCAJIBHOM SI3bIKE HAayKM M TEXHUKH, O CPEACTBE MOJCIUPOBAHUS SIBICHUN H
IIPOLIECCOB;

10) yMeHUE BUJETh MaTEMaTHYECCKYIO 3a/Jady B KOHTEKCTE MPOOJIEMHON CHUTyallud B
JPYyTUX JUCLUILINHAX, B OKPYKAIOIIEH KU3HU;

11) YyMEHHWE HAaXOMUTh B  PAa3IUYHBIX HUCTOYHHUKAX  HHGPOPMAIIHIO,
HEOOXOMUMYIO  JJIi  peIIeHUus  MaTeMaTW4yecKux  IpobiieM, M MpeACTaBiIsITh €€ B
MOHSATHOHN (opMe; TPUHUMATh PEIICHUE B YCIOBHSX HEMOIHON M M30BITOUYHOM, TOUHOH H
BEPOSATHOCTHOM HHpOpMAIUK;

12) YMCHME IIOHMMarb M  MCIIOJb30BaTh  MaTreMaTH4eCKUE  CPCACTBa
HaIISJHOCTH (PUCYHKH, YEPTEX MU, CXEMbl U Jp.) AJIS WIUIIOCTpAlMM, HHTEpIpEeTaluH,
aprymeHTanuu;

13) YMEHHUE BBIABUIaTh MIIOTE3bl IPU PELICHUH Y4eOHBIX 3ajjad U IOHUMATh
HEOOXOIMMOCTh UX TPOBEPKU;

14) YMEHHE NPUMEHSITh HUHAYKTHBHBIE M  JIEAYKTHUBHBIE  CIOCOOBI
pacCyKJI€HUN, BUJIETh Pa3JIU4YHbIC CTPATETUN PEIICHMS 3a1a4;

15) [IOHMMAaHUE CYHUHOCTH QJITOPUTMUYECCKUX MNPEANUCAHUNA U YMEHHE
JIEHCTBOBATh B COOTBETCTBUU C IPEJIOKEHHBIM AJITOPUTMOM;

16) YMEHHE CaMOCTOSITEIbHO CTaBUTh 1I€JIH, BHIOUPATh M CO3/1aBaTh aIrOPUTMbI
JUISL peIlIeHNs] y9eOHBIX MaTeMaTH4IecKuX mpooiem;

17) YMEHHE IIJITaHUPOBATh U OCYIIECTBIATL AEATEIBHOCTh, HAPABICHHYIO Ha

PEUICHUC 3a1a49 UCCIICA0BATCIBCKOI0 XapaKkTepa.

npeomemmbvie:

1) ymeHue paboTaTb € MaTeMaTHUYECKUM TEKCTOM (CTPYKTYpHpOBAaHHME, H3BICUEHUE
HeoOXonuMON HH(pOpManUu), TOYHO U TPAMOTHO BBIpa)XkaTb CBOM MBICIM B YCTHOH H
NICbMEHHOM peun, NPUMEHSd MAaTEMAaTUYECKYI0 TEPMHUHOJIOTHUIO U CUMBOJIMKY, UCIOJIb30BATh
pa3IuYHbIE S3bIKM MAaTEMaTUKHU (CIOBECHBIM, CHMBOJIMYECKHH, rpapuueckuii), 000CHOBBIBAThH
CYXJI€HUs, TPOBOJUTH KJIACCU(PHUKALINIO, JOKA3bIBaTh MaTeMaTU4e CKHE YTBEPKACHUS;

2) BiajaeHue 0a30BbIM MOHATUHWHBIM alNapaToM: MMETh MPEICTABICHUE O YHCIIE, BIaJIeHUE
CHUMBOJIBHBIM $I3bIKOM ajreOphl, 3HAHHE JIEMEHTapHBIX (YHKUMOHAJIBHBIX  3aBUCHUMOCTEH,
dbopmMupoBaHUE MPEACTABICHUN O CTaTHUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHpE U O
pa3IMYHBIX Croco0ax UX H3y4eHHs, 00 OCOOEHHOCTSX BBIBOJOB M NPOTHO30B, HOCAIIUX
BEPOATHOCTHBIN XapaKkTep;

YMEHHE BBINOJHATH aredpandeckue npeoopa3oBaHusl pallMOHAIbHBIX BBIPAXKEHUH, IPUMEHITh

nux ajist peHIeHI/ISI y‘Ie6HBIXMaTeMaTI/I‘IeCKI/IX 3aa4 1 3aJla4, BOSHUKAKIINUX B CMCXKHBIX y‘-Ie6HI)IX
npeMeTax;

3) yMeHHe MOJb30BaThCsl MaTeMaTHYeCKUMU (POPMYIaMH U CAMOCTOSITENTBHO COCTAaBIIATH (POPMYIIBI
3aBUCHMOCTEI MEXTy BETMUMHAMH Ha OCHOBE 000OIIEHNS YaCTHBIX CITYy4aeB U 3KCIIEPUMEHTA;

4) yMEHHE pellarh JUHENHBIE U KBaJIpaTHBIE YPAaBHEHUSI U HEPABEHCTBA, & TAKXKE MPUBOAMMBIE K
HUM YpaBHEHUS, HEPABEHCTBA, CUCTEMbI; IPUMEHATh TpapruecKue MpeaCTaBICHUs sl peleHus
U HCCIEAOBAaHUS YypaBHEHUM, HEPABEHCTB, CUCTEM; HPHUMEHATh IOIYYEHHbIE YMEHHS IS
pelieHusl 3ajad M3 MaTeMaTHKH, CMEXKHBIX IMpPEAMETOB, NPAKTUKU; OBJAJEHUE CHCTEMOM
(YHKIIMOHAJBHBIX MOHATUH, (YHKIMOHAJIBHBIM SI3bIKOM M CHMBOJIMKOW, YMEHHE CTpPOUTHh
rpadpuxku (QyHKUMHA, OMMCHIBaTH WX CBOWCTBA, MCIOIB30BaTh (DYHKIMOHAIBLHO-TpauyecKue
IIPEACTABIIEHUS Ul ONIMCAHUS M aHAJIN3a MaTEMAaTUYECKUX 3a/1a4 U PEAJIbHBIX 3aBUCUMOCTEH;



5) OBIAJICHWE OCHOBHBIMH CIIOCOOAMHU TMPEACTABICHUS M AaHAIW3a CTATHCTUYECKUX JAHHBIX;
YMEHHE pelliaTh 3aJa4l Ha HAXOXKJICHHE YacTOThI U BEPOSTHOCTHU CITy4alHBIX COOBITHIA;

6) yMeHHE MPUMEHSITh U3YYCHHBIC IOHSTHSI, PE3YJIbTaThI

Y METOJIbI IIPU PELICHHUH 3a/1a4 U3 Pa3IMYHbIX Pa3/iesoB Kypca, B TOM YUCIIE 3a/1a4, HE CBOISALLUXCS
K HEIIOCPEICTBEHHOMY ITPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

7 knace
Yuamuiicst 7 kjacca HayduTcs (0a30BbIi YPOBEHb):

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSAMHU: HATypaJlbHOE YHUCIIO, L[EJ0€ YHUCIIO,
OOBIKHOBEHHAs IpO0b, IeCATUUHASA JpOoOb, CMelIaHHas! Ipo0b, palliOHAILHOE YHCIIO;

®  JCIOJIB30BaTh CBOMCTBA YMCEJI U IIPABUJIA ACVCTBUM IIPU BBIIOJHEHUYU BBIYMCIICHUN;

®  HCIOJIb30BaTh MPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINOJIHEHUN BBIYUCICHUN
Y PEIICHUH HECIIOKHBIX 33]1a4;

®  BBIIOJHATH OKPYIJIEHUE PALIMOHAIBHBIX YHCEN B COOTBETCTBUU C IIPAaBUJIAMU;
CpaBHMBATh YHUCIIA.

OLICHUBATh PE3YJbTAThl BBIUUCICHUM NPU PELIEHUN TPAKTUUECKUX 3a/1ay;
BBITOJIHATH CPABHEHUE YHCEN B PEAJIbHBIX CUTYalUsX;

COCTaBJISITh YMCIIOBBIE BBIPAKEHUS IPU PEIICHUU MPAaKTUYECKUX 3aJad U 3a/4ay U3
JIPYTUX y4eOHBIX MPEIMETOB.

e BrinosnHATe HECHOXKHBIE NpeoOpa3oBaHUs AJI BBIYMCIEHUS 3HAUEHUN YHMCIOBBIX
BBIPQKECHHUM, COJIEp)KallMX CTEHNEHH C HaTypajJbHbIM II0Ka3aTejaeM, CTEHEHH C IEeJIbIM
OTPULIATEJIbHBIM ITOKa3aTelleM;

®  BBINOJIHATH HECIIOKHBIE MPEOOPA30BAHUS LEJBIX BBIPAKCHHUN: PACKPHIBATh CKOOKH,
IPUBOJIUTH MOAOOHBIE CIIaraeMble;

®  CIOJIb30BaTh (DOPMYJIBI COKPAIICHHOTO YMHOXEHHS (KBaJpaT CYMMBI, KBajapaT
pa3HOCTH, Pa3HOCTh KBAJIPATOB) AJISl YIIPOLICHUS BRIYUCICHUN 3HAYCHHUI BBIPAKEHUM;

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHSITHSIMH: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHUE, KOPEHb YPAaBHEHUS, PELLICHUE YPaBHEHUS,

®  IIPOBEPSATH, ABJIAETCS JIU JTaHHOE YUCIIO PELICHUEM YPaBHEHHS,

®  COCTaBJIATH U PELIATh JIMHEWHBIE YPABHEHMSI NIPU PELIEHUM 3a7ad, BO3HUKAIOIIUX B
JIpYTUX y4eOHBIX MpeAMETax.

e Haxonuth 3HaueHHe QYHKIIMU MO 33JJaHHOMY 3HAUEHHUIO apI'yMEHTa;

® HAXOJUTh 3HAYCHHME apryMeHTa MO 33JaHHOMY 3HAYCHHMIO (DYHKIIMM B HECIOMXKHBIX
CUTYaIUX;

®  OmnpeneNsTh IOJOKEHUWE TOUYKM MO €€ KOOpAMHATaM, KOOPAMHAThl TOYKU IO €€
MOJIO’KEHUIO HAa KOOPAMHATHOM MIIOCKOCTH;

®  CTPOUTH I'padUK JUHEHHON (PYHKIMH;

® [pOBEpATh, SBIAETCS JM JaHHbIM rpaduk rpapuKkoM 3aJaHHOM  (QyHKIMH
(JTUHEIHO);

e onpenensaTh NpUOIMKEHHbIE 3HAYEHUS KOOPIMHAT TOUYKH IepecedeHus] rpadukoB
byHKIH;

e PemaTth HeclOXKHbBIE CIOKETHBIE 33/la4d Pa3HbIX TUIIOB Ha Bce apudMeTHdyecKue
JIEHCTBHS,

® CTpOUTH MOJETb YCIOBHS 3agaud (B BUAE TaONMIBI, CXEMbl, PUCYHKA WJIH
yYpaBHEHMs), B KOTOPOH JaHbl 3HAUEHHs JBYX M3 TPEX B3aMMOCBSI3aHHBIX BEIMYHUH, C IIEIbIO
MOKCKa pelIeHUs 3a/1auH;

®  OCYLIECTBIIATH CIOCOO MOMCKA PELICHHS 33/1a4H, B KOTOPOM PacCyKICHHUE CTPOUTCS
OT YCJIOBUS K TPEOOBAHHIO UM OT TPeOOBAHUS K YCIOBUIO;

®  COCTaBJIATH IUUIaH PEIICHUs 33/1auH;

®  BBIACIATH ATAIbI PELICHUS 3a/1a4H;



®  UHTEPHPETHPOBATH BBIUYUCIUTENBHBIE pPE3yNbTaThl B  3agade, MCCIEIOBaTh
MOJIyYEHHOE pellieHUE 3aauu;

®  3HAThH Pa3JIMUUE CKOPOCTEH 00OBEKTa B CTOSIYECH BOJIE, POTUB TEUEHUS U 110 TEYCHHUIO
peKH;

e  pemiarth 33Ja4M Ha HAXOKJIEHUE YaCTH YKCiIa U YKUCIIa IO €ro YacTu;

e pemath 3aJauyd pa3HBIX TUIOB (HAa paldoOTy, Ha TOKYIKH, Ha JBIKEHUE),
CBSI3BIBAIOIIUX TPU BEJIUYUHBI, BBIICISTH 3T BEIMYUHBI U OTHOIICHUS MEX1y HUMH;

®  HAXOAUTh MPOLEHT OT YKCIA, YUCIO MO MPOIEHTY OT HEero, HaXOJUTh MPOLEHTHOE
CHIDKEHHE WM MPOIICHTHOE TIOBBIIICHHE BETMYNHBI;

®  pelIaTh HECJIOKHbIE JIOTUYECKUE 3a7]a4l METOJIOM PACCYkKICHUM.

®  BBIABUIaTh TMIIOTE3bl O BO3MOXKHBIX MPEICNIbHBIX 3HAYEHHSIX HCKOMBIX B 3a/1aye
BEJIMYUH (J1e71aTh TPUKUJIKY).

e OmnuchiBaTh OT/EJIbHBIC BBIJAIONIMECS PE3YNbTaThl, MOJYyYCHHbIC B XOJ€ Pa3BUTHUS
MaTeMaTUKHU KaK HayKH;

®  3HATh MPUMEPHI MATEMAaTHUYECKUX OTKPHITUI M UX aBTOPOB, B CBSI3U C OTCUECTBEHHOM
Y BCEMHPHOH UCTOPHUEH;

e [OHUMAaTh POJIb MATEMATUKH B pa3Butuu Poccuu.

e Bribupare noaXoAsIIMK W3YYEHHBIH METOJ [UIsl PEUICHHMH HW3YYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3a7ay;

e IlpuBoauTh npUMEpPH MAaTEMATHYECKMX 3aKOHOMEPHOCTEM B  OKpYyXKarouen
JeHCTBUTEIILHOCTH M IPOM3BEICHUSIX UCKYCCTBA.
Yuawuiica 7 knacca noayuum ¢ozmosxncnocme (nogvluieHnwlii ypoeens):

e Onepuposamv NOHAMUAMU: MHONCECMEO HAMYPATbHBIX YUCET, MHONCECMBO YENblX
yuces, MHOMCeCmeo payuoHaIbHbIX Yucer,

®  noHUMAamMb U 00BACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCTA,

®  GLINONHAMb GLIYUCIEHUS, 8 MOM YUCTEe C UCNONIb308AHUEM NPUEMOE DAYUOHATLHBIX
BLIYUCTICHULL,

®  BLINOJHAMb OKPY2IleHUe PAYUOHANbHBIX YUCE] C 3A0AHHOU MOYHOCHbIO,
npeocmasisimes payuoHAIbHOE YUCIO 8 8Ude 0eCAMUYHOU Opoou
YROPAOOUUBAMb YUCLA, 3ANUCAHHbLE 8 8U0e 0ObIKHOBEHHOU U 0eCAMUYHOU OpoouU;
Haxooums HO/[ u HOK uucen u ucnonv3oeamo ux npu peuieHuu 3a0ay.
NPUMEHAMb NPABUNA NPUOTUNCEHHBIX BbIYUCICHUU NPU peueHuUu NPpaKmuyecKux
3a0a4 u peweHuy 3a0a4 Opy2ux yueOHvIX npeomemos;

®  GLINOJHAMbL CPABHEHUE pe3VIbMamos 6blYUCIeHULl NPU peueHUuu NnpaKmuieckKux
3a0ay, 6 Mom yucie NPUOTUNHCEHHBIX BbIYUCTECHULL,

® cocmasiameb U OYEHUBAMdb HYUCIOBblEe BbIPANCEHUS. NPU PeuleHUuu NpaKmuyeckux
3a0a4 u 3a0a4 uz opyaux y4eOHulX npeomemos;

®  3anuUCLIBAMb U OKPY2/IAMb YUCI08bLE 3HAUEHUS PeATIbHbIX BeTUYUH C UCNONIb308AHUEM
PA3HBIX CUCMeM USMEPEHUSL.

o  Onepuposamv NOHAMUAMU CMENeHU C HAMYPALbHLIM NOKa3amenem, CmeneHu ¢
yenvlM OmpuyamenbHblM NoKazamenem,

®  GLINOAHAMbL NPeodPA306AHUS YENbX BbIPANCEHULl: O0elUcCmeUus ¢ O0OHOYIeHAMU
(cnoowcenue, sbluumaHue, YMHOMCEHUE), Oelcmeus ¢ MHO20UIeHAMU (ClLodceHue, 8bldumanue,
VMHOdMCEHUE);

®  GLINONHAMbL PA3NONCEHUE MHO20YNIeHO08 HA MHOMCUMeENU OOHUM U3 CNocobo8:
8blHeceHuUe 3a CKOOKY, 2PYNNUPOBKA, UCNOIb308AHUE POPMYT COKPAUIEHHO20 YMHONMCEHUS,

®  guI0enaAmsb K8AOpAm CyMMbl U pA3HOCMU OOHOUNEHO8,

®  BLINOAHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPHCAUYUX KBAOPAMHbIE KOPHU,

®  gul0enamsb K8aAOpam CyMMbl UIU PASHOCIMU O8YYIEHA 6 BbIPAINCEHUSX, COOEPHCAUUX
K6aopammbvle KOPHU,
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e Onepuposamvb NOHAMUAMU: YpAGHEHUe, KODeHb  YPABHEHUs, PABHOCUTIbHbIE
ypaeuerus, 001acmov onpeoeneruss ypasHenus: ( CUucCmemol YyPaeHEeHUlL),

®  pewiams JUHEUHble YPAGHEHUs U VPABHEHUS, C800uUMble K JTUHEUHbIM C NOMOWbIO
MOAHCOECMEEHHBIX NPEOOPA30BAHULL,

o  Onepuposamv RNOHAMUAMU: DYHKYUOHAIbHAS 3A6UCUMOCTIb, (DYHKYUS, 2paguk
@dyHKyuu, cnocobwl 3a0anusi pyHKyuu, apeymenm u 3Havenue QyHKyuu,

® cmpoums epaghuxu TUHEUHOU PYHKYULL,

®  UCNONBL308aMb CEOUCMBA U 2PAPUK K8AOPaAMUUHOU (YHKYUU NPU peuleHUU 3a0ad U3
Opyeux yueOHviX npeomMemos.

e Pewams npocmeie U CIOJCHble 3aA0ayl PA3HGIX MUNOS, 4 MAKICe 3a0ayu
NOBbIULEHHOU MPYOHOCIUL,

®  UCNONL308aMb PA3HblIE KpAMKUE 3ANUCU KAK MOOeNU MeKCMO8 CIONCHLIX 3a0ay OJisl
NOCMPOeHUsl NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  paziuuames Mooeib MeKcma u Mooeib peuenus 3a0a4i, KOHCMpPYUposams K 0OHOL
MOOenu peuteHus HeCI0ACHOU 3a0ayl pasHble MOOeIU MeKCma 3a0ayu,

®  3HamMb U NpuMeHsmb 00a cnocoba noucka peuwilenus 3aoay (om mpebosaHus K
VCILOBUIO U OM YCI08USL K MPebOB8AHUIO);

®  MOOenUupo8amsb paccyicoenus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbI0 epag-cxemvl,

®  gblOeNAMb IMANbL PeUleHUs 3a0adU U COOEePIHCAHUE KAHCO020 dImana,

®  yuemb 8bIOUPAMb ONMUMANLHBIUL MEMOoO peuleHusi 3a0a4u U 0CO3HAB8AMb blOOD
Memooa, paccmMampugams paziuyHvle Memoobl, HAXO0OUMb pd3Hble peuleHus 3a0adu, eciu
B03MOJICHO,

®  AQHAIUBUPOBANL 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  GLINOIHAMDb PA3IUYHbIE NPeodPA308AHUS NPEOTONCEHHOU 3a0ayu, KOHCMPYUPOSAms
HOBble 3a0a4u U3 OAHHOU, 8 MOM Hucie 0opamHvle;

®  UHMeEpPNpemuposams  GbIYUCIUMENbHbIE pe3yabmambsl 8 3adade, UCCLe008amb
NOYYEHHOe peuleHie 3a0a4l,;

®  QHAMUBUPOBAMDL  BCEBOZMOMNCHBIE —CUMYAYUU  3AUMHO20  PACNONONCEHUS.  O8YX
00bEeKMOo8 U U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU (CKOPOCMb, 8peMsl,
paccmosiHue) npu peuleHuu 3a0ay Ha O08UdCeHUue 08YX 00bEeKmo8 KaKk 8 O0OHOM, MAaK U 8
NPOMUBONONIONCHBIX HANPABTICHUSIX,

®  UCCTe008aMb BCEBOZMONCHBIE CUMYAYUU NPU PEUeHUU 3a0ay Ha 08UdCEHUe NO peKe,
PpAaccmMampusams pasHvle CUCHEeMbl OMcYéma,

®  pewams pazHOOOPA3HblE 3A0aUU KHA HACMUY,

® pewams u 0OOCHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMUYECKYIO
OCHOBY) HA HAXOJHCOEHUe YaCmU YUCAA U YUCTA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCIA
opoou;

®  0co3HABamMb U 0OBACHAMb UOCHMUYHOCHb 3A0aY PA3HBIX MUNO0E, C8A3bIBAIOWUX MPU
BenUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE).8bIOESAMb MU BEIUUUHbL U OMHOULEHUS
MedHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3aday, KOHCMpPYupoeamv cOOCMBEHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnademsv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Had CMeCU, CNIAa8bl, KOHYeHMpayuu,

®  pewams 3a0auu Ha NPOYEHMDbL, 8 MOM YUCTE, CLONCHbIE NPOYEHMbI C 0O0CHOBAHUEM,
UCNONb3Y5 pa3HbLE CNOCOObI;

®  pewams nocuyecKue 3a0a4u pasHbLMU CHOCObamu, 8 MoM Yucie, ¢ 08yMs OJIOKAMU U
¢ mpems O10KamMu OAHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOpUKE U Meopuu BeposmHocmell Ha OCHO8e
UCNONb308AHUS U3VUEHHBIX MEMOO08 U 0DOCHOBLIBAMb peuleHUe,;

®  peulams HeCO0NHCHbLE 3a0a4U NO MAMEMAMUYECKOl CIamucmuKe;
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®  061a0emb OCHOBHbIMU MEMOOAMU PEUleHUsl CIONCEMHbIX 3a0ay. apu@dmemuiecKu,
aneebpaudeckuil, nepebop 8apuanmos, 2eoMempudeckull, epaguyeckuli, NPUMeHsaMb UX 8 HOBbLX
NnO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

[ ]

8 ki1ace

Yuamuiics 8 kiacca Hayyurcs (0a30BbIi YPOBEHb):

e OrmepupoBaTh Ha 0a30BOM ypOBHE MOHSTHSAMH: palOHAIbHOE  YHCIIO,
apuMeTHueCcKuil KBaJIpaTHbIA KOPEHb;
OIICHUBATH 3HAYCHHE KBAJPATHOTO KOPHS U3 MOJIOKHUTEIHHOTO 1I€JI0T0 YHUCIIA;
pacno3HaBaTh pallMOHAIbHBIE U UPPAIIMOHAIIBHBIC YHUCIIA;
OIICHUBATDH PE3YJIbTAThl BHIYUCICHUI MPU PEIICHUH MPAKTUYECKUX 33714,
BBITIOJIHSITH CPABHEHUE YHUCEI B PEAIbHBIX CUTYaIIHSIX;

®  COCTaBJIATh YMCIIOBBIE BBIPAKECHHUS IPU PEUICHUU NMPAKTUYECKUX 3a7ad U 3a7a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.

®  BBINOJHATH HECJIOXKHBIC TIPeoOpa3oBaHUsl JPOOHO-TMHEHHBIX BBIPAKCHHA U
BBIPAKEHUM C KBaJPAaTHBIMU KOPHSIMH.

® [IOHMMAaTh CMBICII 3aMIMCH YKCIIA B CTAHAAPTHOM BH/IE;

e  omnepupoBaTh Ha 6a30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3aIHCh YUCIIA».

e OrmepupoBaTh Ha 0a30BOM ypOBHE TIOHATHUSMH: UHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEILICHUE HEPABEHCTBA;

®  TIPOBEPATH CNPABEIIIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pelaTh JUHEWHbIE HEPABEHCTBA U HECIOXHbIE HEPABEHCTBA, CBOJSIIMECS K
JIMHEWHBIM;

®  pelaTh CUCTEMBI HECIIOKHBIX JTUHEHHBIX YpaBHEHUMN, HEPABEHCTB;

®  TIPOBEPSATH, ABJISCTCS JIU JAHHOE YUCIIO PEIICHUEM HEPABEHCTBA;

e  pemiath KBaJIpaTHBIC YpaBHEHUS 110 (hOpMYJie KOPHEH KBAJAPATHOTO YPaBHCHUS,

e  U300pakaTh PEIICHUS] HEPABEHCTB U UX CHCTEM Ha YHUCIIOBOU MPSMOH.

e PemarTh HECIOXHBIE CIOKETHBIE 3aJa4l pPa3HbIX TUIIOB HAa BCE apu(PMETHUYECKUE
JEUCTBUS,

® CTpOMTHh MOJENIb YCJIOBHS 3amadd (B BHUAEC TaOJMWIBI, CXEMbI, PUCYHKA WU
ypaBHEHUs), B KOTOPOM JaHbl 3HAUYCHUs JABYX W3 TPEX B3aUMOCBS3aHHBIX BEIIUYWH, C IEJIBIO
MOMCKA PELICHUS 33]1a4H;

®  OCYHIECTBIISTH CIIOCOO MOMCKA PEIICHHS 3a/a4d, B KOTOPOM PACCYKIIEHUE CTPOUTCS
OT YCJIOBHS K TPEOOBAHUIO MJIU OT TPEOOBAHMS K YCIIOBHUIO;

®  COCTaBIIATH IJIaH PEIICHUS 3a]a4H;

®  BBIIEIATH ATaIlbl PELICHUS 3a/1a4u;

®  UHTEPHPETUPOBATh BBIUMCIUTENbHBIE PE3yJbTaThl B  3ajJaude, MCCIEI0BaTh
MOJIY4YEHHOE pEelIeHUE 3a1a4H;

®  3HAThH pa3InuMe CKOPOCTEH 00BEKTa B CTOSIUEH BOJIE, MPOTUB TEUCHUS U 110 TEYCHHIO

peKu;

e  pemiarth 33Ja4M Ha HAXOXKJIEHHE YaCTH YKcia U YKUclia 0 €ro 4acTu;

e pemath 3aJadyd pa3HBIX TUMOB (Ha paboTy, Ha TOKYNKH, Ha JBIKEHUE),
CBSI3BIBAIOIIMX TPU BEJIMYUHBI, BBIJIENSTH 3TH BEJIUYMHBI U OTHOILIEHUSI MEX /1y HUMH;

®  HaxOJUTh IPOLEHT OT YUCIA, YUCIIO MO MPOLEHTY OT HETr0, HaXOAUTh MPOLIEHTHOE
CHM)KEHHE WJIM NTPOLIEHTHOE MOBBIILIEHUE BEINYMHBL;

®  pelIaTh HECJIOKHbIE JIOTHYECKHUE 3a7]aul METOJIOM PacCykKICHUM.

®  BBIJABUIATh TMIIOTE3bl O BO3MOXKHBIX MPEIENIbHBIX 3HAYEHMSIX HCKOMBIX B 3a/aye
BEITMYUH (JIeTIaTh IPUKUTIKY).

e  OnuceiBaTh OTIEJIBHBIE BBIJAIOUIMECS PE3YNbTATHI, MOJIYYEHHBIE B XOJE€ PAa3BUTHUSA
MaTeMaTUKHU KaK HayKH;
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®  3HATh MPUMEPHI MATEMATUYECKUX OTKPBITUH M UX aBTOPOB, B CBSI3U C OTEYECTBEHHOMN
Y BCEMUPHOH UCTOPUEH;

e [OHUMAaTh POJIb MATEMATUKH B pa3Butuu Poccum.

e BriOupars MNOAXOASIIMN W3YYCHHBIH METOJ JUIsi PEUICHHUH W3YYEHHBIX THIIOB
MaTEeMaTHYECKUX 3a7a4;

o [IpuBoauTh TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B  OKpY)KalOLICH
JCHCTBUTEIILHOCTH M IPOM3BEICHUSIX UCKYCCTBA.

Yuawuiica 8 knacca noayuum ¢o3morncnocme (noevluieHHbLIL YPOGEHD):

o  Onepuposameb NOHAMUAMU. UPPAYUOHAILHOE HUCILO, KBAOPAMHbBIL  KOPEHb,
MHOIHCECMBO OCUCBUMENbHBIX YUCE]l, 2eOMEMPUYECKas UHMEPNPemayus HamypaibHblX, Yeblx,
PAYUOHATILHBIX, OEUCMBUMENbHBIX YUCE,

®  CPABHUBAMDb PAYUOHATbHBLE U UPPAYUOHATbHBIE YUCILA,

®  NpUMEHAMb NPAGUNLA NPUOTUINCEHHBIX GLIYUCIEHUU NPU peulenul NPaKmuieckKux
3a0ay u pewieHuu 3a0a4 Opyeux yueOHvIX npeomemos;

®  GLINOIHAMb CPAGHEHUe pPe3yIbMAmos GbIMUCICHUN NPU PeuleHUuU NpaKmudecKux
3a0au, 8 MOM YUC/Ie NPUOTUICEHHBIX BbIUUCTCHULL,

®  PAcCKIA0bIBAMb HA MHONCUMENU KBAOPAMHBIL  MPEXUNEH,

®  GLINOAHAMb NPeoOPA30BAHU  BBIPANCEHUL, COOEPHCAUUX CMENneHU ¢ YealbiMu
OMPUYAMENLHBIMU  NOKA3AMENAMU, NepexoOums Om 3anucu 68 6ude CmeneHu ¢ Yeavim
OMpPUYAMeNbHbIM NOKA3amenem K 3anucu 6 suoe opoou,

®  GLINOAHAMbL NPeodPa308aHusi OPOOHO-PAYUOHANLHBIX BbIPANCEHUU: COKpAUyeHUe
Opobell, npusedenue aneedpauneckux opodel Kk 0ouemy 3HameHameno, Cl0NceHue, YMHONCeHUe,
Oellenue ancedopaudeckux opobell, 8038edeHue anreebpauyeckol Opoou 6 HAmMmypaibHyl0 U Yeryro
OMPUYAMENbHYIO CIeNneHb,

o  Onepuposamb NOHAMUAMU. HEPABEHCMBO, PpeUleHUue HepaseHcmsa, oobaacmo
onpeodeieHusi HepaseHcmea (Cucmembl HEPAGEHCMB),

® pewiamv KEAOpamuvle YPAGHEHUs U YPAGHEHUs, CBOOUMble K KB8AOPAMHBIM C
ROMOWBIO MOACOECMBEHHBIX NPEOOPA306ANHUIL,

®  pewamsb OpOOHO-TUHEUHbLE YPABHEHUS,

® pewams  npocmeuwiue  UPPAYUOHANbHLIE — YDAGHEHUs  8UOd f (x) =a,

VT ={a(x);

®  yMemb UHMEPNPEMUPOSams NOJYHYEHHbII NPU PEUEeHUU VPABHEHUs, HEPABeHCMBEA
UU cucmembl pe3yibmam 6 KOHmMeKcme 3a0aHHOU PeanlbHOU CUMYayuu Uiy NPUKIAOHOU 3a0a4u.

® cmpoums epaguxu JUHEUHOU, K8AOpamuiHou @yHryu, obpamuo
NPONOPYUOHATLHOCIIU, (DYHKYUU 6uoa: Y =a+ %b Y= Jx, y= Ix, y= |x| ;

e Pewams npocmeie U CIOJCHblE 3A0aul PA3HBIX MUNOS, a4 MAKHCEe 3a0ayu
NOBLILUEHHOU MPYOHOCTUL;

®  UCNONBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CIONCHBIX 3a0au OJisl
HOCMPOEHUsL NOUCKOBOLL CXeMbl U peuleHUsi 3a0ay;

®  paziuuamsv MOOeib MeKCma U MoOelb peuleHus: 3a0a4u, KOHCmMpyupoeams K 0OHOU
MOOenu peuterusi HeCI10HCHOU 3a0ayu pazuble MoOOeau meKcma 3a0auu,;

® 3HamMb U NPUMEHAmMb 00a Cnocodba Noucka pewieHuss 3a0ad (om mpebo8aHus K
VCI08UIO U OM YCILOBUSL K MPebO8anUIO);

®  MOO0enUposamv paccyicoeHus npu NOUCKe PeuleHus 3a0ay ¢ NOMoOwblo epagp-cxemol,

®  gbIdenAMmb 9Mansl peuleHus 3a0ayu U COOePHCanUe Karcoo2o Smand;

®  yuemb 6bIOUPAMb ONMUMAILHBLI MEmOoO peuleHus 3a0a4u U 0CO3HABAMb 8blOOP
Memooa, paccmMampuéams pPA3IuYHble Memoobl, HAX0O0UMb pashble peuleHuss 3a0aqu, eciu
B03MOIHCHO,
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®  AHAIU3UPOBA 3AMPYOHEHUs NPU PEUEHUU 3A0aY,

®  GLINOAHAMb PA3IUYHbIE NPeodPA308AHUS NPEOTONCEHHOU 3a0ayu, KOHCMPYUPOB8AmMy
HOBble 3a0a4u U3 OAHHOU, 8 MOM YUcCie 0OpamHvle;

®  UHMeEpNpemuposams  GbIUUCIUMENbHbIE pe3yabmamysl 8 3adaue, UCCIe008amy
NOYYeHHOe pelenue 3a0a4u;

®  GQHAMUBUPOBAMDL  BCEBOZMOMNCHbIE —CUMYAYUU  3AUMHO20  PACHONONCEHUSL  O08YX
00bEeKMOo8 U U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECHMHOM OBUICEHUU (CKOPOCMb, 8peMsl,
paccmosiHue) npu peuwtenuu 3a0ay Ha O8udlceHue 08YX 00beKMO8 KAK 6 OOHOM, MaK U 8
NPOMUBONOIOINCHBIX HANPABTICHUSIX,

®  UCCIe008aMb BCEBO3MONCHBIE CUMYAYUU NPU PeUeHUU 3a0ay Ha 08UdCEHIe NO peke,
PAccMampusams pasHvle CUCHEeMbl OMcYéma,

®  pewams pazHOOOPA3HbIE 3A0aYU «KHA YACTUY,

® pewams u 0OOCHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMUYECKYIO
OCHOBY) HA HAXOJHCOEHUe YaCmU YUCAA U YUCTA NO €20 YaCMU HA OCHO8e KOHKPEMHO20 CMbLCIa
opoou;

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCTb 3A0ad PA3HBIX MUNOS, CA3bIBAIOUUX MPU
BeUYUHBL (HA pabomy, HA NOKYNKU, HA OBUNCEHUE).8bIOENISAMb MU BEIUUUHbL U OMHOULEHUS]
MedHCOY HUMU, NPUMEHSIMb UX NPU peuleHuu 3a0ay, KOHCMpPYupoeams COOCMBEHHble 3a0ay
VKA3AHHBIX MUNOS,

®  @nademsv OCHOBHLIMU MEMOOAMU PeUuleHUsl 3a0ay Ha CMeCU, CNIABbL, KOHYESHMPAayuu,

®  pewams 3a0auu Ha NPOYEHMbL, 8 MOM YUCTE, CLONCHbIE NPOYEHMbL C 0OOCHOBAHUEM,
UCNONBb3YSL PA3HBLE CNOCOObL;

®  pewams nocuyecKue 3a0a4u pazHelMUu cCnOCobamu, 8 Mom yucie, ¢ 08ymMs OJ0KAMU U
¢ mpems 610Kamu OaGHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOPUKE U Meopuu BeposmHOCMel HA OCHO8e
UCNONb308AHUS U3YHUEHHBIX MEMOO08 U 0OOCHOBLLEBAMb PEUEHUE,

®  peulams HeC0NHCHbLE 3a0adU NO MAMEMAMUYECKOl CIAmucmuKe;

®  061a0emb OCHOBHBIMU MEMOOAMU PEULeHUsl CIONCEMHbIX 3a0ay. apu@dmemudecKkul,
aneebpauveckuil, nepebop 6apuanmos, 2eoMempuieckuil, epaguyeckull, NPUMEHsMb UX 8 HOBbIX
NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

9 ki1acc
Yuamuiics 9 kiacca Haydurcs (0a30BbIi YPOBEHb):

e OmnepupoBaTb Ha 0a30BOM YpOBHE HOHSATHUSMH: MHOXKECTBO, 3JIEMEHT MHOKECTBA,
MIOIMHO>KECTBO, IPUHAJIEKHOCTD;

®  3a/1aBaTh MHOKECTBA NIEPEUUCIIEHUEM UX DJIEMEHTOB;

® HaXOAWTH NepeceyeHne, 00beTMHEHNE, TOJIMHOKECTBO B MPOCTEUIIIUX CUTYALIHX;

® TIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI AJIsl MOATBEPKIEHUSI CBOMX BbICKA3bIBAaHUI.

®  CIIOJIB30BaTh rpaUyuecKkoe MpeICTaBICHHE MHOXECTB JJIs ONMUCAHMS peaTbHBIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 IPYTUX YyUeOHBIX MPEIMETOB.

. no rpaduKy HaxXOIUThb OOJACTh OIpeNeNeHUsl, MHOXECTBO 3HAYCHUH, HYIH
GYHKIIMM, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA, NPOMEXKYTKM BO3pacTaHUs U  yObIBaHWS,
HauOoJIbIIIee M HaUMEHbIIIee 3HaYeHUsl QYHKIINU;

®  [IPOBEPSATH, ABISAETCS JIM JaHHBINA rpaduk rpadukoM 3a1aHHON QYHKIMH (JIMHEHHOMH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIUOHATILHOCTH);

e omepupoBaTh Ha  0a30BOM  YpOBHE  TMOHATHSAMM:  IOCIEI0BATEIbHOCTD,
apudMeTHUeCcKas IPOrPecCHsi, FTeOMETPHUECKas POTPECCHS;

e pemath 33Jauyd HAa TPOTPECCHM, B KOTOPHIX OTBET MOXET OBITh MOJy4YeH
HEIMOCPEICTBEHHBIM MOJCYETOM 03 MpUMEHEHHs (POPMYII.
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®  UCNOJIB30BaTh IpaMKu pPeabHBIX MPOLECCOB U 3aBUCUMOCTEH IS OTIpeNieIeHus uxX
CBOWCTB (HauOoJIbLIME M HAUMEHbILIME 3HAYEHUs, IMPOMEKYTKM BO3pacTaHHUs M YyObIBaHU,
00J1aCTH MOJIOKUTENBHBIX U OTPHULIATENILHBIX 3HAYCHUHN U T.11.);

®  UCNOJb30BaTh CBOMCTBA JMHEHHOW (PYHKIUHM U ee rpauk IpU pelleHUH 3aaad U3
JPYrux y4eOHBIX IPEAMETOB.

e lmerp mpencTaBieHHE O CTAaTUCTHYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CJIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 337a4ax;

e pewmlate  IpoCTEHIIME  KOMOMHATOpHBIE  3aJa4d  METOJOM  HpPSIMOro MU
OpraHU30BaHHOTIO 1epedopa;

®  TPEICTaBIATH JaHHbIC B BUE TAOJHII, AUAarpaMm, rpaduKoB;

e  yuTaTh HH(OPMAIIHIO, TPEACTABICHHYIO B BUJIE TAOJIUIIbI, IMarpaMMBbI, TpadukKa;

®  OMpeneNiaTh OCHOBHBIC CTATHCTUYECKUE XapPAKTEPHCTUKN YHCIOBBIX HAOOPOB;

®  OLIEHUBATh BEPOATHOCTh COOBITHSA B IPOCTEHIINX CIIy4asiX;

®  UMETh IIPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YUCET B MACCOBBIX SIBIICHUSIX.

®  OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BApUAHTOB METO/IOM Iepedopa;

® UMeThb NPEJCTAaBICHHE O POJM MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSATHBIX
COOBITHI;

® CpaBHUBATh OCHOBHBIC CTATHCTHYECKUE XAPAKTEPUCTUKH, MOJIyYCHHBIE B IPOIIECCE
pelIeHus MPUKIATHON 3a/1a4H, U3yYSHHS PEabHOTO SIBICHUS,

®  OLIEHUBATb BEPOSATHOCTb PEAIbHBIX COOBITUI U SBJICHUN B HECTIOXKHBIX CUTyalUsX.

e Pemare HECIOXKHBIE CIOKETHBIE 33a[a4d pPa3HBIX THIIOB Ha Bce apuU(pMETHUYECKHE
JICHCTBHS,

® CTPOUTh MOJETb YCIOBHMS 3ajauyd (B BHAE TaOJIMIBL, CXEMbl, PUCYHKA WIH
YpaBHEHMsI), B KOTOPOM JaHbl 3HAU€HMs JBYX M3 TPEX B3aMMOCBSI3aHHBIX BEIMYUH, C LIEJIbIO
MIOWCKA PEIICHUS 3a1a4H;

®  OCYILIECTBIAThH CHOCOO MOUCKA PELICHUS 331a4H, B KOTOPOM PacCyKIEHHUE CTPOUTCS
OT yCJIOBUS K TPeOOBAaHUIO MU OT TpeOOBAHHUS K YCIOBUIO;

®  COCTaBIIAATH IUIAH PEIICHUS 3a/1a9H;

®  BBIJICNATH ITAIBI PEUICHUS 3aa4H;

®  UHTEPHPETHPOBATH BHIUYUCIUTEIFHBIE pPE3YyJNbTaThl B  3agade, HCCIENOBATh
HOJy4eHHOE pellIeHHe 3aJauu;

®  3HAThH pa3JInuMe CKOPOCTEH 00BEKTa B CTOSIUEH BOJIE, MPOTUB TEUEHUS U 110 TEUYCHHUIO
pexu;

e  pewlaTh 3aJjaud Ha HAXOKJCHUE YAaCTH YHCIIa U YHCIIA MO €ro YacTH;

e pemath 33Ja4d  Pa3HbBIX THUNOB (Ha paboTy, Ha TOKYIKH, Ha JBU)XXEHUE),
CBSI3bIBAIOIMX TPU BEIUYHMHBI, BBIIEIATh 3TH BETUYMHBI U OTHOLLIEHUS MEXy HUMH;

®  HAXOJUTh NPOIEHT OT YKCIA, YMACIO TIO MPOIEHTY OT HETr0, HAXOJUTh MPOIEHTHOE
CHIDKEHHE WM IPOIICHTHOE TIOBBINICHIE BETMYMHBI;

®  pemulaTh HECIOXKHBIE JIOTHYECKUE 33/1a4l METOJIOM PacCykKIECHU.

®  BBIJIBUTATh TMUIOTE3bl O BO3MOXHBIX MpPECNIbHBIX 3HAYCHUSAX HCKOMBIX B 3aj1aye
BEITMYMH (JIeTIaTh IPUKUTIKY).

e OnwuceIBaTh OT/ENbHBIE BBIIAIOIIMECS PE3YNbTaThl, MOJTYYEHHBIE B XOJA€ Pa3BUTHA
MaTeMaTHKH KaK HayKH;

®  3HAaTh MPUMEPHI MATEMATHUYECKUX OTKPHITHH M UX aBTOPOB, B CBSI3U C OTEUECTBEHHOM
Y BCEMHPHOM UCTOPHUEN;

® [IOHUMAaTh POJIb MAaTEMaTUKHU B pa3BuTHM Poccun.

e BpiOupare NOIXOAAIIMM M3YYEHHBIH METOJ Ui PELICHUHM W3YYEHHBIX THIIOB
MaTeMaTHYeCKUX 3a/]a4;

e IlpuBomuTh TpHUMEpPH MAaTEMATHYECKMX 3aKOHOMEPHOCTEM B  OKpYyXaromen
JeHCTBUTEIILHOCTH M TIPOM3BEICHUSIX UCKYCCTBA.
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Yuawuiica 9 knacca noayuum ¢o3moirncnocme (nosvluieHnblil ypo6eHs):

o  Onepuposamv  NOHAMUAMU:  ONpeOeieHue,  MHONCECME0,  XAPAKMEPUCHUKU
MHOJICECBA, JIEMEHm MHOJCeCmsed, nycmoe, KOHeuHoe U OecKOHeuHOe MHOMCeCmEo,
NOOMHONICECMBO, NPUHAOTEHCHOCTb, BKIIOYEHUE, DABEHCNBO MHONCECME,

®  U300padicamev MHONMCECMBA U OMHOUEHUE MHONCECTE C NOMOWBIO KPY208 Jiliepa;

® onpedenamv  NPUHAONEHCHOCMb  DNIEMEHMA  MHONMCeCmsy,  00beOUHeHuo U
nepeceueHur0 MHO#CeCms,

®  300a8amb MHOJCECMBO C NOMOWDBI NEPEYUCTCHUS IIeMEHMO8, CI0BECHO20
ONUCAHUL,

®  Ccmpoums YenouKu YMO3IAKIIOUEeHUL Ha OCHOBE UCNONb308AHUS NPABUIL IOCUKU,

®  UCNONL306AMb  MHOMCECMBd, ONepayuu ¢ MHONCeCmeamu, ux epaguueckoe
npeocmasienue 0Jisl ONUCAHUS PEANbHBIX NPOYECCO8 U ABIEHULL.

®  NpUMEHAMb NPAUNLA NPUOTUICEHHBIX GbIYUCICHUN NPU pPeuleHUuu NpaKmudecKux
3a0ay u pewieHuu 3a0a4 Opyeux yueOHvIX npeomemos;

®  GLINONHAMb CPAGHEHUE pPe3yIbMAaAmos GblYUCICHUN NPU DPeuleHUU NpPAKMudecKux
3a0au, 8 MOM YUC/Ie NPUOTUICEHHBIX BbIUUCTCHULL,

®  BLINONHAMb NPEOOPA30BAHUSL BLIPANCEHUT, COOEPAHCAUIUX MOOYTb.

®  BLINOAHAMb NPEOOPA30BAHUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;

®  GLINOAHAMb NPeoOPA306aAHUs ANCEOPAULECKUX BbIPAJCEHUN NPU peuleHuu 3a0ay
Opyaux yueoOHbvix npeomemos.

o pewams ypasnenus euda X" =a;

®  pewams YpasHeHUus CnOCOOOM PA3ONCEHUSA HA MHONCUMENU U 3AMeHbL NePEMEHHOL,

®  UCNONB308AMb MEMOO UHMEPBANIO8 O/ PeuleHUs Yeavlx U OpOOHO-PAYUOHATbHBIX
HepaseHcma;

®  pewams TuHelHble YPAGHEHUs U HEPABEHCMEA C NAPAMEMPAMU,

®  pewams HECI0NCHbLE KBAOPAMHbBLE YPABGHEHUS C NAPAMEMPOM,

®  peuams HeCO0NHCHbLE CUCTNEMbL TUHEUHBIX YPAGHEHULL C NApAMempamu,

®  peulams HeC0NHCHbLE YPABHEHUS 8 YebIX YUCTAX.

® cocmasnams U peulamv JUHElHble U K8AOPAMHbvle YPAGHEeHUs, VPABHEeHUs, K HUM
c800AWUeCs, CUCMEMbL TUHEUHbIX YPAGHEHUN, HePABEeHCME NPU PeuleHUU 3a0ay OpYeux y4eOHbIX
npeomemos;

®  GLINOAHAMb OYEHKY NPABOON0000Us. pe3yIbmamos, NOAYYAeMblX NpU peuleHuu
JIUHENHbIX U KBAOPAMHBIX YPAGHEHUL U CUCeM JUHEUHbIX YPAGHEeHUll U HEepaeeHCMmE npu
peuileHul 3a0ay opyaux yueOHvlX npeomemos,

®  guIOUpamb coomeemcmsylowue YpasHeHus, HePaeeHCmed UlU Ux cucmemvl OJisl
COCMABIEHUsT MAMeMAmMu4eckol Mooenu 3a0aHHOU PeanrbHOU CUumyayuu Uiy npuKiaoHou
3a0ayqu;

*  yMemb UHMEPNPEMUPOBAmsb NOJYYEeHHbI NPU PeueHUU VPAGHeHUs, HepaeeHCmsed
UnY cucmemsl pe3yibmam 6 Konmexkcme 3a0aHHOU PeanbHOl CUMyayuu Uiy NPUKIaoHoU 3a0adu.

o  Onepuposams RNOHAMUAMU: DYHKYUOHATbHAS 3A6UCUMOCTIb, (DYHKYUSA, 2paguk
@dynKryuu, cnocobwl 3a0anus GyHKYuU, apeymeHm u 3HaveHue GyHKyuu, 0oaacme onpeoeieHus u
MHOJCECB0  3HAYEHUN  (YHKYUU, HYIU  @QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb (YYHKYUU, YEMHOCMb/HEUEMHOCMb DYHKYUU,

® Ha npumepe K8AOPAMUYHOU QYHKYUU, UCNOIb308aMb NpeobpazoeaHus epaguxa
pynxyuu Y=1(x) ons nocmpoenus epaduros @ynryuii y = af (kx+b)+c;

® cocmasnams YpaeHeHus NpAMOU N0 3A0AHHLIM YCI0BUAM: NPOX0oaujeli yepe3 0ge
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsAwel uepe3 OAHHYIO MOYKY U NAPAIeNbHOU
OaHHOU NPAMOU;

® uccrnedogamsv GYHKYUIO No eé epaguxy;
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®  HAXOOUMb MHONMCECMBO 3HAYEHUU, HYIU, NPOMEICYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU KBAOPAMUYHOU DYHKYUU,

®  onepupoeamv NOHAMUAMU: HOCIE008AMENbHOCHb, APUpMemuuecKkas npospeccus,
2eomempuieckas npoepeccusl;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPUUECKYIO NPOSPECCUIO.

*  ULIIOCMPUPOBATb C NOMOWBIO ePAPUKA PEeAbHYI0 3A8UCUMOCHb UL NPOYECC NO UX
XapakmepucmuKam,

e Pewamb npocmeie U CIOJNCHblE 3A0aYU PA3HLIX MUNOS, 4 MAKdiCce 3a0adu
NOBbIULEHHOU MPYOHOCMU,

®  UCNONL308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MeKCMO8 CLOANCHLIX 3a0ay OJisl
NOCMPOeHUst NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  paziuuames mMooeib MeKcma u Mooeib peuenus 3a0a4i, KOHCMpYuposams K 0OHOL
MoOenu peulerust HeCI0HCHOU 3a0ayu pazuvle MoOeau meKcma 3a0adi;

® 3Hamb U NpUMeHAmb 004 cnocoba NOUCKA peuileHuss 3a0ay (om mpebO8aHus K
YCIOBUIO U OM YCI08USL K MPeb08aAHUIO),

®  MOOenUpo8amsb paccylcOeHUs npu NOUCKe Peulenss 3a0ad ¢ NOMOWbIO 2pag-cxembl,

®  gbIdensAMb SMANblL peuleHus 3a0ayi U COOepPICAHUe KAHCO020 Smand;

*  yMemb 8bIOUPAMbL ONMUMALLHBIL MEMOO PEUeHUss 3a0ayu U 0CO3HABAMb 8blOOD
Memooa, paccmampuéams paziuyHble Memoobl, HAXOOUMb PA3Hble pPeuleHus 3a0adu, eciu
B03MOJICHO,

®  QHATUBUPOBAMb 3aMPYOHEHUs. NPU PEUUEHUU 3A0aY,

®  GLINOAHAMb PA3IUYHBLE NPeoOPA308aAHUS. NPEONONCEHHOU 3a0ayll, KOHCMPYUPO8ams
HOBble 3a0a4u U3 OaHHOMU, 8 MOM YUCLe 0OpamHble;

®  UHMEpPNPemuposams GbIYUCIUMENbHbIE pe3yabmamsl 6 3adaue, UCCLe008amb
NOYYEHHOE peueHue 3a0a4ll;

®  QHAMUBUPOBATNL  BCEBOZMOMNCHbIE —CUMYAYUU  63AUMHO20  PACHONONCEHUS  O08YX
00beKmMOo8 U U3MeHeHUue UX XaAPaKmepucmuk npu COBMECHHOM OBUNCEHUU (CKOPOCMb, 8peMs,
pAaccmosiHue) npu peuwieHuu 3a0ay Ha O0s8udiceHue 08yX 00beKmo8 Kak 6 00HOM, maxK u 6
NPOMUBONONIONCHBIX HANPABTICHUSX,

®  UCCTe008aMb BCEBO3MOICHbIE CUMYAYUU NPU PEUEHUU 3a0aY HA 08UJICEHUE NO peKe,
PAaccMampusams pasHvle CUCmembl OMcUéma,

®  pewams pazHOOOPA3HblE 3A0aYU «HA YACMUY,

® pewamsb U 0OOCHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMUYECKYIO
OCHOBY) HA HAXOJHCOEHUe YaCmU YUCIA U YUCTA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCIA
opoou;

®  0co3HaABamMb U 0OBACHAMb UOCHMUYHOCHb 3A0ay PA3HBIX MUNO0E, CEA3bIBAIOWUX MPU
senuyunbl (Ha pabomy, HA NOKYAKU, HA OBUJCEHUE).8blOeIsIMb MU BEIUYUHBL U OMHOULCHUS
MedHCOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpPYuposams coOCMEeHHble 3a0ay
VKA3AHHBIX MUNOB;

®  gnademsv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Had CMeCU, CNIasbl, KOHYeHMpayuu,

®  pewams 3a0auu Ha NPOYEHMDbL, 8 MOM YUCTLE, CLONCHbIE NPOYEHMbL C 000CHOBAHUEM,
UCNONb3YS PA3HbLE CNOCOObL;

®  pewams no2uyecKue 3a0a4u pazHelMu cnocobamu, 8 Mom ducie, ¢ 08ymMs OJI0KAMU U
¢ mpems 610Kamu OAHHBIX C NOMOWBIO MAOIUY;

® pewams 3a0auu NO KOMOUHAMOpUKE U Meopuu BeposmHOCmel HA OCHO8e
UCNONB308AHUS U3YHUEHHBIX MEMOO08 U 0DOCHOBLLBAMb PelleHUe,

®  peuiams HeClONHCHbIE 3a0ayU N0 MAMEMAamu4eckol CIMamucmuKe,

®  061a0emb OCHOBHbIMU MEMOOAMU PEULeHUsl CIONCEMHbIX 3a0ay. apugdmemuiecKu,
aneebpauveckuil, nepebop 8apuanmos, 2eoMempuieckull, epaguyeckuli, NPUMeHsImMb UX 8 HOBbLX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
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® guidenamb Npu peuwleHuu 3a0ay Xapakmepucmuku paccMampuedaemou 6 3adaue
cumyayuu, OmIuYHvle OMm PearbHblX (me, Om KOMOPbIX adOCmpazuposaniiucy), KOHCMpyuposams
HOBble CUMYaAyuUu ¢ Y4emoM IMux Xapakmepucmux, 8 4acmMHOCMU, NPU peuleHuu 3a0ay Ha
KOHYEeHmpayuuy, y4umsléams ni0MHOCMb 8eUjecmad;

®  pewams u KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PeaibHbIX CUMYayull,
8 KOMOpbIX He mpedyemcs MOUHbIL 8bIYUCTUMENbHBIL Pe3YIbmam,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCMEMbl OMCYemd.

o  Onepuposams noHAMUAMU: CMOLOYAmMblEe U Kpy2osble Ouazpammbl, madaiuysl
OaHHbIX, CpedHee apupmemuyeckoe, MeOUara, Hauboavulee U HauMeHbulee 3Ha4eHus: 6blOOPKU,
pazmax 8blO0pKU, OUCHEPCUs U CMAHOAPMHOEe OMKIIOHeHUe, CIYYAUHAS USMEHYUBOCTb,

® uzsnexkamv UHpOpMaAyUro, NPeOCMAsIeHHYr0 8 madbauyax, Ha OudASpaAMMAax,
epaghuxax;

® cocmasnams madIUYbl, CMPOUMb OUASPAMMBL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepupoéamv NOHAMUAMU: DAKMOPUAL YUCAA, HEPeCMAHO8KU U COYEMAHUs,
mpeyeonvhuk Ilackans,

®  NPUMEHAMb NPABUIIO NPOU3BEOEHUs NPU PeUleHUU KOMOUHAMOPHBIX 3a0al,

®  onepupoéamv HNOHAMUAMU: CHYYAUHBIU ONbIM, CAVHAUHBIL 6bI00D, UCHbIMAHUE,
NleMeHmapHoe CayuaiHoe coovimue (Ucxoo0), Kiaccuueckoe OnpeoesieHue 6eposimHOCmuU
CYHAUHO20 CObbIMUSL, ONEPAYUU HAO CLYUAUHBIMU COOLIMUIMU,

®  npedcmasismos UHGOPMAYUIO C NOMOWDBIO KPY208 Diliepa;

® pewams 3a0auu HA GbIYUCIEHUE BEPOSIMHOCIU C NOOCYEMOM KOIUYeCmsd
8aPUAHMOB C NOMOULIO KOMOUHAMOPUKU.

®  u381EKAMD, UHmMeEpNpemuposams u npeobpazoevieams unpopmayuio,
NPeOCMAGIeHHYI0 8 MadIUYax, HaA OUASPAMMAX, 2PAPUKAX, OMPANCAWYI0 CEOUCMEA U
XapakxmepucmuKu peaibHbiX NPoYeccos U A61eHuUll;

® onpedenimv CMAMUCMUYECKUE XAPAKMEPUCMUKU — 6blOOPOK NO  mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yelu peuleHUs 3a0ayu;

®  OYeHUBAMb BEPOSIMHOCTIb PEAIbHbIX COOLIMULL U SIGTICHULL.

o Xapaxmepuzoeamv 6K1A0 GbLOAIOWUXCS MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX oOnacmell;

®  NOHUMAMb PONb Mamemamuxu 6 pazgumuu Poccuu.

o Ucnonv3ys u3zyueHHvle Memoovl, HPOBOOUMb  OOKA3AMENbCMBO,  8bINOJHAMD
onpogepoicerue;

®  guLIOUpamb U3YYEHHBIE MEMOObL U UX KOMOUHAYUU OJisl PeuleHUs. MamemMamuieckux
3a0ay;

®  uCnonb306amMb Mmamemamuieckue 3HaAHUus Ol ONUCAHUSA 3AKOHOMEPHOCHel 8
OKpYydfcaloujeli 0elUCmeumenbHOCMU U NPOU38e0eHUSIX UCKYCCMEA,

®  npuMmeHamv  npocmeliuiue  NPOSPAMMHbIE  CPEeOCm8a U INEeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeUleHUU MAMeMamudecKux 3a0ay.

3. Coaepxanue yueGHOro npeamera «AJjareopa»

Kypc anrebps! 7-9 kiacca xapakTepu3yeTcsi MOBBIIIEHUEM TEOPETUYECKOI0 00ydeHus,
MOCTENIEHHBIM YCUJICHUEM POJU TEOPEeTUYeCKUX OOOOUIEHHM W NEAyKTHBHBIX 3aKIIOUEHUH.
[lpuknasHas HampaBJIEHHOCTh Kypca OOECHeuMBaeTcs CHUCTEMAaTHUECKUM OOpalleHueM K
IpuMepaM, pacKpbIBalOIIMM  BO3MOXXHOCTH  IPUMEHEHHsS MAaTeMaTUKH K  HM3YYEHHIO
JIEHCTBUTEIIBHOCTHU U PELIEHUIO IPAKTUYECKUX 3a1a4.
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7-9 KJIACC

DJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH
Cormacio ®I'OC ocHoBHOro 00mero oOpa3oBaHHsl B KypC MaTeMaTUKH BBEICH pa3ael
«Jlorukay», KOTOpBII HE MperoaraeT JOMOJIHUTEIbHBIX YaCOB Ha U3YYCHUU U BCTPAUBACTCA B
pa3iuYHbIe TEMbl KypCOB MAaTeMAaTUKH W HH(DOPMATUKH W TMPEABAPSCTCS O3HAKOMIICHUEM C
3JIEeMEHTaMU TEOPUH MHOKECTB.
MHOecTBa U OTHOIIICHUSI MEXKTy HUMU
MHOXeCTBO, XapaKTepUCTHUECKOE CBOWCTBO MHOXECTBA, OJJIEMEHT MHOXECTBA, IIyCTOE,
KOHEeuHOoe, OeckoHeuHoe MHOXecTBO. I[logmHOkecTBO. OTHOWIECHWE MPHHAJICKHOCTH,
BKJIIOUEHUS, PABEHCTBA. DJIEMEHTHl MHOXECTBA, CIOCOOBI 3aJaHMsI MHOXKECTB, paclio3HaBaHUE
IIOJIMHO>KECTB U 3JIEMEHTOB ITOJMHOXECTB C UCII0JIb30BAHUEM KpYyroB Diliiepa.
Onepanuu HaJ MHOXXECTBaMU
[lepeceuenre u OOBEIUHEHHE MHOXKECTB. Pa3HOCTH MHOXKECTB, JOMOJHEHHE MHOXKECTBA.
Nutepnperanus onepanuii HaJy MHOKECTBaAMU € TIOMOIIBIO KPYTroB Dijepa.

Auredpa

Yuciaa

PanuoHaabHbBIE YHCIA

MHOXeCTBO palMOHANBHBIX uKcesl. CpaBHEHHE pAalMOHANBHBIX uHces. JleiicTBusa c
panMoHANBHBIMK YUCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCIa 0ecamuyHol Opoovio.

HppanuonajbHble Yucjaa

[TonsTHe nppanmoHaIbHOrO yncna. Pacno3HaBanue uppannoHanbHbIX yucel. [IpumMepsr

JoKa3aTenbcTB B anreOpe. MppanuoHanbHOCTH YHCIIA \/E . Ilpumenenue B TeOMETPHH.
CpasHenue uppayuonanvhulx yucel. MHodcecmeo oeticmeumenbHuIX Yucerl.

To:xkaecTBeHHbIE IPeoOpa3oBaHusl

YucJioBble 1 OYKBeHHbIE BbIPAKEHH

Beipaxkenue ¢ nepeMeHHOW. 3HaueHHe BbIpaxkeHHs. [lojcTaHOBKa BBIpaXXEHUN BMECTO
HIEPEMEHHBIX.

eibie BbIpameHUs

CreneHp ¢ HaTypaJlbHbIM IOKa3aTeneM M e€ cBoiicTBa. [IpeoOpa3oBaHusl BeIpaXKEHUH,
COJIep KAINX CTETIEHHU C HATYPaJIbHBIM ITOKA3aTeNIEM.

OnHouneHn, MHorowieH. JIeHCTBHS C OJHOWIEHAMH W MHOTOWICHAMH (CJIOXEHHE,
BBIUYUTAHUE, YMHOXeHHE). DOpMYIIbl COKPAIIEHHOTO YMHOXKEHHUS: Pa3HOCTh KBAJpaToOB, KBapaT
CYMMBI U pa3HocTH. Pa3nokeHre MHOro4WwIeHa Ha MHOXKUTENIN: BIHECEHHE OOIEro MHOXKUTEIS
3a CKOOKH, epynnupoexa, npumeHenue Gopmyl COKpawéHno2o ymuodiceHus. Keadpamuulii
MPEXUIIeH, PA3N0AHCEHUE KBAOPAMHO20 MPEXUNEHA HA MHONCUMETIU.

ApoOHo-pannoHaJbHbIe BHIPAKEHUS

Crenenp c uenbiM mnokaszareneMm. IIpeoOpasoBaHue ApOOHO-IMHEHHBIX BBIPAKEHUM:
CIIOKEHHEe, YMHOXKEHUE, NIeNeHue. Aneebpauyeckas opodw. /Jonycmumvle 3HAYeHUs NePeMEeHHbIX
68 OpobOHO-payuoHanbhvix evipadcenusx. Cokpawenue ancedbpauveckux opoodet. Ilpusedenue
aneebpauveckux opodeii Kk obwemy 3namenamenio. [elicmeus c aneedpaudeckumu OpoOIMU:
CcllodiceHue, 8bluumanue, YMHoJceHue, oelieHue, 6036e0eHue 8 CIeneHb.

IIpeobpazosanue 8vipasiceHull, cO0epHCAuUX 3HAK MOOYVIIA.

KBanparnbie kopHu

Apudmernueckuil KBaapaTHbI KopeHb. lIpeoOpa3zoBaHue BBIpaKEHUM, COAEpPKAIIUX
KBaJpaTHbIE KOPHU: YMHOXXCHHE, JCNICHWE, BBHIHECEHHWE MHOXHTENS H3-TI0J] 3HaKa KOpPHS,
BHeceHue MHOMCUmesi N0O 3HAK KOPHSL.
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YpaBHeHHS M HEPaBeHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PAaBEHCTBO C IEpEMEHHOM.

YpaBHeHus

[lonsiTue ypaBHEHMsT M KOpHS YypaBHeHUs. [Ipedcmaeénenue o0 pagHOCUTLHOCMU
ypaeuenutl. Obracmo onpedenerus ypasHerus (001acmv 00NYCMUMbBIX 3HAYEHUL NePeMEeHHO).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemienune nuHeWHBIX ypaBHeHUU. Jlumetinoe ypasnenue c¢ napamempom. Konuuecmeo
KOpHell TUHetH020 ypasHeHus. Pewenue nunelunvlx ypagHenutl ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €10 KOPHU

KBanparuele ypaBHeHus. HemonHbele KBaapaTHble ypaBHEHUA. JIMCKpHUMWHAHT
KBaJpaTHOro ypaBHeHusd. Dopmyna KOpHEW KBaJapaTHOrO ypaBHEeHUA. Ieopema Buema.
Teopema, obpammuas meopeme Buema. Pelienue KBaJIpaTHBIX YPAaBHEHMM: HCIOJIb30BaHUE
dbopMynbl Ui HaXOXACHUS KOPHEH, ecpaguueckuii memoO peulenus, paziodceHue Ha
MHOJMCUmenu, noobop KopHel ¢ UCNONb308aHuem meopemvl Buema. Konuuecmeo «kopHeti
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCTIU OM e20 OUcCKpumuHanma. buxeaopamuvle ypagneHus.
Ypasuenus, ceooumvle x nunetinvim u kéaopamuvim. Keaopammuvie ypasrenus ¢ napamempom.

/{poOHO-panuoOHaJIbHbIC YPABHEHUS

Pemenne mpocredmmx ApoOHO-TUHEHHBIX YpaBHCHHN. Peuienue OpooHO-payuoHaIbHbIX
VPaHeHUIl.

Memoowvl pewenus ypasHenuil: MemoObl PABHOCUNbHBIX NPeodPA308aHUll, Memoo
3amenvl nepemenHoll, epaguueckuil memoo. HMcnonv3osanue ceoucme yHKyuu npu peuieHuu
VpaeHeHull.

TIpocmetiwue uppayuonanvhole ypasHeHus 6Uoa Jf (x) =a, \/f (x) = \/g (x) .

VYpasnenus euoa x"=a .Ypasuenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE C AByMs INEpeMEHHBIMHU. JIMHEHHOE ypaBHEHHE C JIByMs II€PEMEHHBIMM.
Ipsimasn kax epaguueckas unmepnpemayus TUHENUHO20 YPAGHEHUsL C 08YMS NepPeMeHHbIMU.

[TonsiTHe cucTeMbl ypaBHEHM. Pemienne cucteMsl ypaBHEHUN.

MeToapl peleHusl CUCTEM JIMHEHHBIX YPaBHEHUH € IBYMsI IIEPEMEHHBIMU: 2paguieckull
Memoo, Memoo CA0HCEeHUsl, METO ITIOJCTAHOBKH.

Cucmemvl TUHEUHbIX YPAGHEHUN C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBOICTBA YMCIIOBBIX HEpaBEHCTB. [IpoBepka clipaBeauBOCTH
HEPAaBEHCTB IPH 33/1aHHBIX 3HAYEHUSX TEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. CTporue u HecTporue HepaBeHcTBa. Qbnacmy onpeoenenus
HepaseHcmea (061acmes 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemenue nuHEeMHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezo pewenus. Pewenue xeaopamuvix HepageHcms:
UCNONIb308aHUE CBOUCME U 2papuKka KEaopamudHou @QYHKYuu, Memoo UHMepeanos. 3anucs
peutenus KeaopamHo20 HepaseHCmed.

Pewenue yenvix u OpobHO-payuoOHANbHBIX HEPABEHCME MEeMOOOM UHMEPBATIOB.

Cucrembl HEpaBeHCTB
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CucteMbl HEpaBEHCTB C OJHOW MepeMeHHOW. PemieHue cucteM HEpaBeHCTB C OJIHOU
NEPEMEHHOIN: JMHEWHBIX, K6éaopamuuix. V300pa)keHne pemeHus CHUCTEeMbl HEPAaBEHCTB Ha
YHUCJIOBOW MPSIMON. 3alIUCh PELLIEHUS] CUCTEMbI HEPABEHCTB.

DOyHKUMHT

IHousitue pyHKuMHU

JlekapToBbl ~ KOOpIWMHATBI Ha  IUIOCKOCTH. DOpMHUpOBaHUE MPEACTAaBIECHUN O
METanpeMETHOM TMOHATUU «KOOpAUHATh». CrnocoObl 3amaHus (GYHKIUI: aHAJTUTHYECKUH,
rpadudeckuid, Tabnmuunbiii. I'paduk dynakuuu. [IpuMepsl QyHKINNA, MOTy4aeMbIX B MPOIECCE
HCCJIEIOBAHMSI PA3IMYHBIX PEAIbHBIX MTPOLIECCOB U PEIICHU 3a/1a4. 3HaueHne (YHKIUU B TOUKE.
CpoiicTBa (yHKIMHA: OOJIACTH ONPEACICHHUS, MHOXXECTBO 3HAYCHHUH, HYIH, NPOMEKYTKU
3HAKOMOCTOSIHCTBA,  YEMHOCMb/HeUéMHOCMb,  TPOMEXKYTKA BO3pAaCTaHUA M YObIBaHMA,
HanOoJbIIIee M HaMMEHblIIee 3HaYeHus. MccnenoBanue GyHKIUH 110 e€ Tpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynxyuu. Kycouno 3a0annvle pynkyuu.

JInHeiiHasa pyHKUIUsA

CpoiictBa u rpaduk InuHEHHOW QyHKUMHU. YTIOBOW KOI(DPUIHMEHT MHPIMOK.
Pacnonoxenue rpaduka TMHEWHON (QYHKIUU B 3aBUCUMOCTH OT €€ YIrJIoBOro koddduirenra u
cBOOOAHOTO WieHa. Haxoocoenue ko3 huyuenmos 1uneino GyHKyuu no 3a0aHHbLM YCI08USIM.:
npoxodHcOeHue NpsamMou yepes 08e MouYKu ¢ 3a0AHHbIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
yepe3 OAHHYI0 MOYKY U NAPALLETbHOU OAHHOU NPAMOLL.

Keaaparuunas gpyHkumus

CpoiictBa u rpaduk kBaapaTuuHoil ¢GyHkMM (mapabona). [locmpoenue epaguxa
Kkeaopamuynot @yHkyuu no moykam. HaxoxneHue HyJell KBagpaTUyHOW (QyHKUIUH,
MHOJICECm8a 3HA4eHULl, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMU.

OOpaTHasi NPONOPUUOHATBHOCTD

k
CaoiicTBa pyHKIUU Y = K y = —. I'unepb6ouna.
X x

I'pagpuxu ¢ynxyuii. Ilpeoopazosanue epagpurxa yukyuu Yy = f(X) ona nocmpoenus
epagpuxoe Gynxyuii 6uoa y =af (kx+b)+c.

I'pachuxu ¢pynxyuil y:a+L, y=x, y=3%Xx, y=|x|.

X+b

IMocnenoBaTeILHOCTH M POTPECCHH

UucnoBag  mocneqoBaTelbHOCTh.  [IpuMepbl  YMCIOBBIX — MOCIIEIOBATEIHHOCTEN.
beckoneunble mocieaoBaTeNbHOCTA. ApudmeTndeckas mporpeccuss u €€ CBOMCTBa.
['eomeTpuueckass mporpeccusi. @Dopmyra obweeo uiena u cymmsl N NEPEviX UleHO8
apugpmemuueckoul u ceomempuyeckoli npoepeccuil. Cxo0auasics ceomempuyecKas npospeccus.

PemieHue TeKCTOBBIX 3aJa4

3agauu Ha Bce apuMeTHYECKHE NeliCTBHS

Pemenue TexcToBbIX 3a/ma4 apupmMeTnueckuM crocodboM. Mcnonb3oBanue Tabmauil, cxeM,
YEPTEKEU, IPYTUX CPEJCTB MPEACTABICHUS JAHHBIX TIPH PEIICHUU 3a1a4H.

3agaun HA ABUKEHUE, PadOTy M MOKYNKH

AHanM3 BO3MOXHBIX CUTYyaIlii B3aMMHOTO PACIOJIOKEHHUSI OOBEKTOB TIPH UX JBHKCHHH,
COOTHOIIEHUSI 00BEMOB BBITIOJHAEMBIX Pa0OT MPU COBMECTHOU pabdoTe.

3agaum HA YACTH, 10JIM, TPOLEHTHI
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Pemenue 3amau Ha HaXOXKJAEHHE YaCTU YMCJA U YMCIA MO ero yacTu. Pemenue 3amay Ha
MPOLICHTHI U A07U. [IpuMeHeHne nponopiuuii npu peiieHuu 3aaau.

Jloruyeckue 3a1aum

Pemienue noruueckux 3afau. Peuwenue no2uyeckux 3a0au ¢ nOMowwbio epagos, mabauy.

OcHOBHBIE METO/IbI pellieHHsl TEKCTOBBIX 3a/1a4: apumeTnuecKkuii, anreOpandeckuid,
nepebop BapwaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peuleHus 3a0ad
(ceomempuueckue u epaguueckue memoowl).

CrarucTUKa U TeOpusi BEepPOSITHOCTEM

Crarucruka

TabnuuHoe u rpaduyueckoe TPEACTABICHHE [AaHHBIX, CTOJOYAThIE € KPYTOBBIE
qUarpamMmbl, TpaduKd, MPUMEHEHHE auarpaMM W TpapuKOB JI ONHCAHUS 3aBUCUMOCTEH
peabHBIX BENWYHMH, U3BJIeUeHHEe wWHpopMammu w3 Tabnwi, guarpaMm ©  TpaduUKOB.
OnwucarenbHbIe CTATUCTHYECKHE MOKAa3aTeIN YHCIOBBIX HAOOpOB: cpeaHee apu(METHUECKOE,
Meouana, HauOoIblllee M HaNMEHbIlIee 3HA4YeHHs. Mephl paccerBaHUs: pa3MaX, Oucnepcus u
cmanoapmHuoe OmKIOHeHUe.

CnyuyaitHas WM3MEHUMBOCTh. V3MEHUMBOCTH MpH HU3MEpeHUusiX. Pewarowue npasuia.
3axonomepHOCMU 8 UBMEHUUBHIX BEIUUUHAX.

CayuaiiHble cOObITHUS

CnyvaitHple OMBITHI (IKCIEPUMEHTHI), JJIEMEHTApHBIC CIydalHBbIC COOBITHS (HCXOIIBI).
BepositHoctn  snemeHTapHbIXx  coObITHM. CoOBITHSI B CIOy4yallHBIX OKCIIEPUMEHTAaX U
0JIAarONPUATCTBYIONINE AJIEMEHTapHbIE COObITHA. BeposTHOCTH ciydallHbIX COOBITHI. ONBITH €
PaBHOBO3MOYKHBIMU 3JIEMEHTApPHBIMU COOBITUSIMH. Kilaccuueckre BEpOSITHOCTHBIE OIBITHI C
HCIIOJIb30BaHUEM MOHET, KyOUKOB. [Ipedcmasnenue coovimuii ¢ nomowpto ouazpamm Jiepa.
Ilpomueononoscrvie codbvimus, oOveouneHue u nepeceyeHue coovimuu. Ilpasuno croscenus
sepossmuocmeii. Cnyuatinviii  6vloop. IIpeocmasnenue sxcnepumenma 6 6ude Oepesa.
Hezasucumvie  cobvimus. Ymnooicenue  seposmmnocmeii  Hezasucumvix  coObimull.
Ilocnedosamenvhvie nesasucumvle ucnvimanus. llpeacraBieHre O HE3aBUCHUMBIX COOBITHUSX B
JKU3HU.

Dnemenmol KOMoOUHAMOpPUKU

Ilpasuno ymmoocenus, nepecmanosku, ¢axmopuan uucia. Couyemaunusi u YUCIO
couemanuti. @opmyna uucna cowemanuil. Tpeyeonvnux Ilackana. Onvimovl ¢ OOIbUUM YUCTOM
PABHOBO3MOIICHBIX  INEeMEHMAPHBIX cobvimuil. Buvluucnenue eeposmuocmeti 6 Onvlmax c
npumeHeHuem KomoOuHamopHvlx Gopmyn. Hcneimanus Bepuynnu.  Yenex u  ueyoaua.
Beposamuocmu cobvimuii 6 cepuu ucnoimanuti bepnynnu.

Cnyuaiinvle eenuqunsl

3nakomcmeo co CAyHauHbIMU BEIUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX
cayuatinolx eenudun. Pacnpedenenue eeposmuocmeii. Mamemamuyeckoe odxcuoanue. Ceolicmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuiux yucen. Msmepenue eeposmuocmetl.
Ilpumenenue 3akoma OONBWIUX YUCEL 6 COYUOLOSUU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneyeHuu 6e30NACHOCU HACENEHUS 8 YPE3BbIYALIHBIX CUMYAYUSX.

Hcropus MaTeMaTHKHU

Bosnuknosenue mamemamuku xkax Hayku, smanvl eé pazeumus. OcHo8Hvle pazdenvl
Mamemamuxu. Beidaowueca mamemamuKkuy u ux 6K1do 6 paseumue HayKu.

beckoneunocmv mnoowcecmea npocmuix uucen. Yucna u onunst ompesrkos. Payuonanvnuvle
yucna. Ilompebnocme 6 uppayuonanvueix yuciax. Llxkona Iugazopa
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3apoorcoenue ancebpvt 6 nedpax apupmemuru. An-Xopesmu. Poowcoenue OyxeeHHoU
cumeonuxu. I1.@epma, @. Buem, P. [lexapm. Hcmopus éonpoca o Haxodxcoenuu ¢opmyn KopHetl
aneebpauueckux ypasHenuti cmenenell, oonvuux yemoipéx. H. Tapmanwvs, /c. Kapoano, H.X.

Abenw, D.Ianya.
Tosenenue memooda KOOPOUHAM, NO3BOJAIOUWE20 NEPEBOOUMb 2eOMEMPUYECKUE 0ObEKMbl

Ha s3vik aneeopwl. [losenenue epaguxos ynkyuii. P. Hexapm, I1. @epma. [Ipumepol paznuunvix

cucmem KOopouHam.
3aoaua Jleonapoo Ilusanckoeo (Qubonauuu) o kpoauxax, uucia Puoonauyu. 3adaua o

waxmamuou oocke. Cxo0umMocms 2e0Mempuieckoi npocpeccuu.
Hcmoxu meopuu eeposmuocmeii: cmpaxogoe oeno, azapmuvle uepvl. I1. Pepma,
b.Ilackans, A. Bepnynnu, A.H.Koamoeopos.
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4. TemaTuyeckoe NJIAHHPOBAHHE Y4eOHOIr0 MpeaMeTa «AJjredopa»

7 kaacc (105 yacoB)

Ne | KosinuecTBO Tema ypoka OcHoBHBIE BU/IbI YU4eOHOM JesiITeJIbHOCTH
4acoB
1 BoipaxkeHusi, ToAeCcTBa, ypaBHeHHA — 22 yaca
1 1 Uucnoble BEIPAKEHUS Haxonar 3HaueHUs 4MCIIOBBIX BBIPAXKEHUM, a TAKXKE BBIPAXKEHHI C NEPEMEHHBIMU IPU
yKa3aHHBIX 3HAYCHUSAX NTEPEMEHHBIX.
2-3 2 Bripaxkenus ¢ nepeMeHHbIMU " - < .
— CIIOJIB3YIOT 3HAKW>,<, CYMTATh U COCTABJISATH JBOWHBIC HEPABCHCTBA.
4 1 CpaBHeHMEe 3HaYEHUI BhIIONHSIOT 1T o 6 oy 6
pocTeiinre mpeoOpa3oBaHus BRIPAKEHH: IPHUBOJUTH MOI00HBIE CllaraeMble,
5 1 CBoiicTBa IeHCTBHI HAJ YkCiIaMi | PACKPBIBATh CKOOKM B CyMME MJIM Pa3HOCTH BBIPKECHHH.
Pemrator ypaBHeHHs BHA aX = b MpH pa3iMyHBIX 3HAUCHHSIX a U b, a TaKKe HECIOXKHBIC
6 1 Toxnecrna. TO)KI[GCTBGHHI)IE: ypABHEHHS, CBOJAIIIECS K HUM.
1peo6pasoBais BbIpaKeHHi Hcronp3yroT anmapar ypaBHEeHHN JJ1s1 PEIICHUs] TEKCTOBBIX 3a/1a4.
7-9 3 TO)KHGCTBGUHHHG npeodpasoBanus M cronb3yloT IpOCTEHINE CTATUCTUYECKHE XapaKTEPUCTHKY (cpeniHee apudMeTuIecKoe,
BBIPKCHUN pasMax, MoJa, MeJIMaHa) 1 aHAJIU3a PAJa JAHHBIX B HECIOKHBIX CUTYaILHIX
10 1 Konrponbras pabora Nel BbINOJIHATH 3IEMEHTapHbIE 3HAKOBO-CHMBOJINYECKUE ICHCTBUS: IPUMEHSITh OYKBBI JUTs
«dHCIIOBbIE BBIPAKEHHA. 0003HAYEHUS YUCET, [ISL 3AIUCH OOIIMX YTBEPKICHHUIA; COCTABIATH OYKBEHHbIE BhIpa-
TO)KHGCTBeVHHHe MPeodpPasoBaHAS | wepps 10 yCIOBHSM, 3a1aHHBIM CIIOBECHO, PUCYHKOM MU UEPTEXROM; NPE0GPA30BHIBATH
BBIPKCHIHN.» anreOpandecKre CyMMBI U TIPOU3BEICHUS (BBIMOJIHATE NPUBEICHIE MTOTO00HBIX Cliarae-
11 1 YpaBHEHHE U €TI0 KOPHH. MBIX, PACKPBITHE CKOOOK, YIIPOIIEHUE TPOU3BEICHUN).
12- 3 JIuneiiHoe ypaBHEHHE C OJTHOMN
14 IIEPEMEHHON
15- 4 Pemenne 3amau ¢ nomMomnpro
18 ypaBHEHUN
19- 2 CraTucTuueckue XxapakTepUCTUKU
20
21 1 O0600611eHre U cucTeMaTH3alus
3HaHui "JIuHeltHOe ypaBHEHUE C
OJTHOM MEePEMEHHON"
22 1 KonrtponbHast pabora Ne2 ro teme:

"JInHeitHOe ypaBHEHHE C OJTHOU
IIEpEMEHHON"

24




@Oyuxkuum — 13 yacoB

23- Beruucrnsitor 3HayeHus (QyHKIUH, 3a71aHHON (HOPMYIIOH, COCTAaBIIAIOT TAOMUIBI 3HAYECHUH
24 Uro Takoe QpyHKIUA byHKIHH.
25- Brruncnenue 3HaueHUN (yHKITUU [To rpaduky pyHKIMHE HAXOAAT 3HAYCHHUE (DYHKIIMU IO U3BECTHOMY 3HAUYCHHUIO apTyMEHTA U
27 o dhopmyse pelaiT 00paTHYIO 3a/1auy.
28 I'paduk ynkmm CrposiT rpadukyd NpsSMON TNPOMOPIUOHAIBHOCTH M JIMHEHHON (YHKIMM, ONUCHIBAIOT
290- CBOMCTBA ATUX (YHKIIUH.
31 [Tpsimasi mpoONOPIMOHATHHOCTh [TornmaroT, Kak BAHMsIeT 3HAK KOd(pQUIMEHTa K HA PACIONIOKCHHE B KOOPAUHATHOU
32- IUIOCKOCTH Tpaduka QyHKIHH y = kx, tae k # 0, Kak 3aBUCUT OT 3HAYCHHH K U b
34 JIuneitnas Qynkuus u ee rpaduk B3aMMHOE PACIOJIOXKeHHE TpaduKOB ABYX QYHKIUI Buaa y=Kx + b.
35 KourponbHas padota Ne3 HHTepnpeTupytoT rpaduKu peaabHbIX 3aBUCHMOCTEH, OMTUCHIBAEMBIX JOPMYJIaMH BUAA Y =KX, T1e
"Juneiinas pyHxuus u ee rpaduk” | F0 y=rxth
3 CteneHsb ¢ HATYPAJIBLHBIM NOKa3aTesaeM — 15 yacos
36- Omnpenenenue CTENeHH € BHIMMCIAIOT 3HAYEHHMs BBIPAXKEHUH Buaa a', IIe a — IPOM3BOJILHOE 4YHCIO, N —
37 HATYPaJIbHBIM ITOKa3aTelIeM HaTypaJbHOE YHUCIIO, YCTHO U MMUCbMEHHO, a TAK)XKE C IIOMOIIBIO KAJIBKYIISATOPA.
38- e OOpMyITUPYIOT, 3alKCHIBAIOT B CHMBOJIMYECKOH (opMe M OOOCHOBBIBAKOT CBOMCTBA
40 YMHOKEHUE U JIeJICHHE CTEeTIeHEH CTEIIEHH C HaTypalbHbIM [TOKa3aTeIeM.
41- Bo3sBeneHue B cTENECHb e [IpuMeHSIOT CBOMCTBA CTETIEHH IS TPe0Opa30BaHUs BHIPAIKEHHIA.
43 IPOU3BCACHUA 1 CTCIICHU ¢ BEINTOIHAIOT YMHOKEHHE OJJTHOUICHOB U
44- BO3BEJIEHHE OJHOWIEHOB B CTENEHb.
48 OnHOUIEH M €0 CTaHAapTHHIA BUL | CTposT rpaduku QyHKIMN y = X2 u y= x>, Pemaror rpadu4ecKy ypaBHEHUS x?=xkx + b,
46- YMHOKEHUE OHOUICHOB. X~ =xkx + b, rie k u b — HekoTopwIe yncIa
18 Bo3BeneHne oJHOUIEHA B CTENEHD
49 OyHKIMHM Yy = X2 U y = X3 U UX
rpaduKu, MOrPeTHOCTH
50 KonTtpomnsHast pabota Ne4 o reme
:"CreneHp ¢ HaTypaJIbHBIM
ToKaszaTesnem"
4 Muorouwiensl — 18 yacoB
51- MHOTOYIEH U €r0 CTaHAAPTHBIN 3anmuchIBalOT MHOTOWICH B CTAHJAPTHOM BHUJIE, OMIPEIEIISIOT CTeTIEHh MHOTOUWICHA.
52 BUJ BBINONHAIOT Cl0KeHUE U BHIYMTAHHE MHOTOWIEHOB, YMHOKEHHE OJHOYJICHa HA MHOTOUJICH
53- CrnoxeHre 1 BRIYUTaHHE ¥ MHOTOYJICHA HA MHOTOYJICH.
54 MHOTOYJICHOB BhINonHAIOT pa3iioskeHre MHOTOWICHOB HA MHOKHUTEIH, UCITIOJIb3Ys BBIHECEHUE MHOKHTEIIS
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55- YMHOXEHHE OJJHOWICHA Ha 3a CKOOKH U cII0CO0 IpyNIHUPOBKH.
57 MHOTOYJICH [TpuMeHSIOT NeHCTBUS ¢ MHOTOWICHAMH MPH PEIIEHUH Pa3HO0Opa3HbIX 33aa4, B YaCTHOCTH
58- BriHecenue 001ero MHOYKUTENSA 38 | IIPU PEIIEHUH TEKCTOBBIX 33Jau C IOMOIIbIO YpPaBHEHUH
60 CKOOKU JloKa3bIBaIOT CHPaBEUITUBOCTE (OPMYJ COKPAIEHHOTO YMHOXKEHUS, MPUMEHSIOT UX B
61 KonrposnsHas pabora Ne5 peoOpa3oBaHUAX LENbIX BBIPAKEHUH B MHOIOYIECHBI, a TaKXe Ul Pa3oKeHUs MHO-
"MHorouseHs!" TFOYWIEHOB HAa MHOXUTEIH.
62- VY MHOXEHHUE MHOTOYJICHA HA Hcnonb3yroT pa3audHble IpeoOpa3oBaHus LEbIX BEIPAXKEHUH NPU PEIIEHUH YPAaBHEHUH,
64 MHOTOYIECH JI0Ka3aTeIbCTBE TOXKJIECTB, B 3aJjauax Ha JICIMMOCTh, B BBIYMCICHUN 3HAYEHUI HEKOTOPBIX
65- Pa3znoxxenne MHOrOuIeHa HA BBIPKCHUH C IOMOLLBIO KAIIbKYJISITOpa
67 MHOXHTEJH CIIocoO0oM
IpyNIUPOBKU
68 KonTponbnas padota Ne6 mo Teme
"YMHOXEHHE MHOTOWIEHA Ha
MHOTrouJjieH"
5) MopmyJibl COKPANIEHHOT0 YMHOKeHus1 — 17 yacoB
69- BosBeznenue B kBajpaT CyMMBbI U BbInonHATE A€HCTBUS ¢ MHOTOYJICHAMU.
71 Pa3HOCTH JIBYX BBIPQXKCHHH BbIBoauUTH (hOpMYIIbI COKpAIIEHHOT'O YMHOKEHHMSI, TPUMEHSATh UX B IPE0Opa30BaHUAX
72- Pa3no)xeHne Ha MHOXUTEIH C BBIPQKCHHIT 1 BBIYHCIICHISIX.
73 OMOIIbI0 (POPMYJTT KBajipaTa
CYMMBI H KBATDATA PA3HOCTH BbInonHATE pazinoxkeHne MHOTOYJICHOB Ha MHOYKHUTEIH.
74- YMHOXEHUE PA3HOCTH JIBYX Pacrio3HaBaTh KBaJpaTHBIN TPEXUWIECH, BBIACHATh BOZMOKHOCTD Pa3JIOKEHUS Ha
75 BBIpQ)KEHUI HAa UX CYMMY MHOXHTEJH, IPEJACTABIATh KBaJIPATHBIA TPEXUJIEH B BUJIE POU3BEICHUS TMHEHHBIX
76 PasnoxxeHue pasHOCTH KBaJpaToB MHOKUTENEH.
Ha MHOMUTCTH [TpumeHsTH pa3nuyHbie GOPMbI CAMOKOHTPOJIS IIPU BBIITOJHEHUH PeoOpa3oBaHMit
77- PasnoxeHnne Ha MHOXKUTENN CyMMBI
78 Y pa3HOCTH KyOOB
79 KonTponbnas padorta Ne7:
"®opMyJIbl COKpAIIEHHOTO
YMHOKEHHS"
80- [TpeoOpaszoBaHme 1EIIOTO
81 BBIPXKEHHS] B MHOTOWJIEH
82- [IpumeHneHue pa3IMuHbIX CIOCOOOB
84 JUIsL Pa3JIOKEHHsI HA MHOXKUTEIN
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85 KonTponbnas padorta Ne§ o teme:
"ITpeoOpa3oBanue 1EIOT0
BbIpa)KeHHUS."
6 Cucrembl THHelHBIX ypaBHeHuii- 11 yacos.
86 JIuHeltHOe ypaBHEHUE C ABYMS OnpenensTs, ABISAETCA JIM Iapa YUCENl PELIEHUEM JaHHOTO YPABHEHUS C IBYMs
IIEpEMEHHBIMU [IEPEMEHHBIMU; IPUBOANUTD IIPUMEPHI PEILIEHUS] YPABHEHUH C IBYMS [IEPEMEHHBIMU.
87 I'padux munelinoro ypagHeHus ¢ Pemate 3a1aun, anreOpanyeckoil MOJIENbIO0 KOTOPBIX SIBJISIETCS YPABHEHUE C ABYMS
ABYMS TIEPEMEHHBIMH _ HePEMEHHBIMEL
88 CrcTeMbl IMHEHHBIX yPaBHEHHUH C HaXOJUTh LIeJIbIe pelIeHHs ITyTeM nepedopa.
JBYMSI TIEPEMEHHBIMU
89- Pematb cuctemMpl IByX ypaBHEHUH C IBYMS IEPEMEHHBIMH, YKAa3aHHBIE B COACPKAHUH.
90 Cr10co0 11oCTaHOBKH Pemate TekCTOBBIE 33/1a4M AITeOPanIeCKUM CIIOCOOOM:
91- NEPEXOANUTH OT CIIOBECHOM (DOPMYTHPOBKH YCIOBHS 33/1a4H K alnreOpandecKon MOJen
92 Criocob croxeHust IIyTEM COCTaBJICHUSI CUCTEMbl YPABHEHUH; PEIaTh COCTABICEHHYIO CUCTEMY YPaBHEHUM; UH-
93- Pemenne 3an1a4 ¢ IOMOIIBIO CHCTEM | TepIIpeTHPOBATh PE3YIIBHTAT.
95 ypaBHEHUi Ctpouts rpaduku ypaBHEHUI ¢ ABYMs IlepeMeHHbIMU. KOHCTpYyHpOBaTh SKBUBAJICHTHBIC
96 peueBble BhICKa3bIBaHMSI C MCIOJIb30BAHNEM AJIr€OPanvdecKoro U reOMEeTPUYECKOTO SI3bIKOB.
KontponbHast padora Ne9"Cuctems! | PemaTs 1 uccnenoBaTh ypaBHEHHs U CUCTEMBl ypaBHEHHMH Ha OCHOBE ()YHKIIMOHAIBHO-
JIMHENHBIX YpaBHEHUH" rpauuecKrx NpeAcTaBIeHUN ypaBHEHUI
7 IMoBTOpeHue — 9 yacos.
97 Bripaxkenusi, ToxaeCTBA, 3HaTh MaTepHall, U3YYECHHBIN B Kypce MaTEeMAaTUKH 3a 7 KI1acc
ypaBHEHMSI YMeTh NpUMEHSATH [0JTyYSHHbIE 3HaHUS Ha IPAKTUKE.
98- YMeTh JI0ruuecky MbICIUTh, OTCTaUBaTh CBOIO TOUKY 3PEHHS U BBICIYIINBATh MHEHUE
99 JIuneitnast pyHKIMS U ee rpaduk Jpyrux, paboTaTh B KOMaHJE.
100 CreneHs ¢ HaTypalIbHBIM
MIOKa3aTeieM
101- DopMyJIbl COKPALLIEHHOTO
102 YMHOXKEHUS
103 CucreMpl TMHENHBIX YPAaBHEHNUNU
104 Pemrenue 3agad ¢ mOMOIIBIO CHCTEM
ypaBHEHUH
105 I'onoBast KoHTpoOJIBHAs paboTa
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8 kiaace

] JHYECTB M HOBHbBIE BH/bI Y4eOHOH 1eATeIbHOCTH
Ne | Ko ec Tema ypoka OcHo e e0HOM J1enATe oc
0 4acoB
1 PaumnonajabHbie 1po0u U UX cBolicTBa — 24 yaca
2 PattmonasnbpHbIe BbIpAXKEHUS. HAaXOJUTh JIONYCTUMbIC 3HAYEHHUS IEPEMEHHOM;
COKpaIarh IpoOH MOCie pa3IoKEHUs Ha MHOKHTEIN YUCIIUTENS ¥ 3HAMEHATEJIS; BEITIOTHATh
3 OCHOBHOE CBOICTBO JeHCTBUS € anredpanyecKuMu ApoosiMu;
npo6u.CokpaiieHue qpooeii. YIIPOINAThH BBIPAKCHHUS ¢ aIreOpandecKuMu Ipo0sMu;
2 CrnoskeHue 1 BeIYMTaHUE POOEii ¢ OCYUIECTBJIATh B PAllMOHAIBHBIX BBIPAKEHUSIX YUCIIOBBIE TIOJICTAHOBKY U BBIIIOJHATH
OJIMHAKOBBIMH 3HAMEHATEISIMU. COOTBCTCTBYIOIIIUE BBIUUCIICHUA,
4 Crl0’KeHue ¥ BHIYNTaHUE Jpobeii ¢ BBITIOJIHATH IPE0Opa30BaHNEe PAIIMOHAIBHBIX BBIPAKCHUH,
pa3HBIMU 3HAMEHATEIISIMU. IIpaBHUJILHO yr[OTpe6H$ITI) (bYHKIIHOHaHBHy}O TCPMHUHOJIOTUIO (3Ha‘-IeHI/Ie q)YHKHI/II/I,
2 [Ipeobpa3oBanue panoOHaNIbHBIX apryMeHT, TpaduK QyHKIHK);
BBIPQKCHHUIL. CTPOUTH TpaduK 0OpPaTHON MPOTOPIIMOHATHFHOCTH, HAXOIUTh 3HaYeHHs pyHKINK y=k/X 110
1 KonTtponbhas pabora Nel rpauKy, mo dopmyie.
«PalOHANBHBIE IPOOH». Crnymath 1 CIBIIIATh IPYT APYTa; MPEACTABISATh KOHKPETHOE COIEPKAHUE U COOOIIATh €r0 B
2 YmMuoxenue apobeit. Bo3senerne TICHMEHHOH 1 YCTHOH (opme. ) 5 5
JIPoGH B CTElEHb. [IpuHUMaTh MO3HABATENBHYIO 1I€J1b, COXPAHSTH €€ MPHU BHITIOJIHEHUH YYCOHBIX JICUCTBUH,
2 Jlenerue Apobeit PETyIHUPOBATh BECh MPOIIECC UX BBHITIOTHEHUS M YETKO BBIOJIHATH TPEOOBaHUS
2 I[TpeoOpa3oBaHye PAITMOHATBHBIX HIO3HABATCIHLHON 3a/1a9H.
BBIDAKEHHT BbIBOIUTE cleACTBUS U3 UMEIOIINXCS B YCIOBUU 33J1a4M IAHHBIX; YCTAHABINBATh
2 DyHKIs 0BPaTHOMN MIPUINHHO-CIIECTBEHHBIE CBSI3H.
HPOTOPIHOHATHHOCTH 1 66 rpaduk Hcnonb30Bath: MprHOOpETEHHBIC 3HAHUS U YMEHUS B TPAKTUUECKON ASSITETFHOCTH U
v MOBCEIHEBHOMN KU3HU IS
1 JelcTBUA ¢ pallMOHAIBHBIMU OBCCAHCBHO SHH JUTL
REIDAKCHUAMI BBITIOJTHEHUS pacyeToB 10 (hopMyraM, cocTaBlieHUs: (POPMYII, BRIPAKAIOIINX 3aBUCUMOCTH
MEX €aIbHBIMH BEIMYNHAMU,
1 Kontponbnas pabota No2 AyPp ’

«[IpousBenenue u yacTHoe ApoOeii».

UHTEpHpEeTaluy TpaguKOB PeaTbHbIX 3aBUCUMOCTEH MEXy BEIUYHMHAMHU.

(bOpMI/IpOBaHI/Ie OTBCTCTBCHHOI'O OTHOLICHWA K YYCHUIO, TOTOBHOCTHU U CIIOCOOHOCTH
o0yyJaroImuxcs K CaMOPa3BUTHIO U CaMOOOPa30BaHHIO HA OCHOBE MOTHBAIIMH K 00YUEHHIO U
MO3HAHUIO, BBEIOOPY JanbHeIero oopazoBanus Ha 6a3e OPUEHTUPOBKU B MUpe mpodeccuit
1 IpOo(eCCHOHATBHBIX MPEANOUTECHHH, 0CO3HAHHOMY IOCTPOSHUIO MHIMBUAYATbHON
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00pa30BaTeNbHON TPACKTOPUH C YUETOM YCTOMYUBBIX [TO3HABATEIILHBIX HHTEPECOB
yYMEHHUE KOHTPOJIIMPOBATH MPOLIECC U PE3yJIbTaT YUeOHOH MaTeMaTu4eCcKOi 1eATeIbHOCTH

Ksagparnbie kopHu — 234acoB

1 PanmonaipHble yncia. MPUMEHSTH CBOMCTBA apu(hMETHUECKOTO KBaPaTHOTO KOPHS K IPeoOpa30BaHUIO
1 HppaunoHajibHbIE YKCIIA. BBIPKEHUIA;
1 KBajpaTHbie KOpHH. BBIUUCIIATH 3HAUYECHHUS BRIPAXKEHUH, COIEPIKAIINX KBaJAPaTHbIE KOPHHU;
Apudmernueckuii KBaapaTHbIHI 2
KOPEHb. pewiarh ypaBHenue X =@;
2 Vpasrenne x* = a. HaXOJUTh KBAJAPaTHBIH KOPEHb U3 MPOU3BEACHMUSI, JPOOU, CTEIICHH,
1 HaxoieHHe IPHOITHIKEHHbIX BBIHOCHUTh MHOKUTEINb U3-110/] 3HaKa KOPHS, BHOCUTh MHOKUTEJb 110/ 3HAK KOPHS;
SHATCHHIH KBA/PATHOIO KOPHA. ctpouTts rpaduk dyrkmun Y = Vx ¥ HaXOJUTh 3HAYCHUS 3TOH QyHKIMH 10 TpaduKy U 10
2 OyHkuus y = Jx mee rpaduk. dopmye.
1 IIpeoOpasoBanue BbIpaKEHUH C Jloka3pIBaTh CBOMCTBA apu(hMETHUECKIX KBAPATHBIX KOPHEH;
KOpHAMMU. MPUMEHSTh UX JIJIs1 IpeoOpa30BaHuUs BHIPAKCHUIA.
1 KonrposbHas padora Ne 3 BBIMUCIIATL 3HAYEHHS BBIPAXKEHHH, CONEPIKAIMX KBaPATHBIE KOPHH;
«ApubMeTHIecKHii KBaPaTHbIIL BBIpA)XaTh MIEPEMEHHBIE U3 TEOMETPUUECKUX U PU3NUECKUX (popMmyi.
KOPCHBY. HccnenoBaTth ypaBHEHHE BUJIa X~ = @, HaXOJUTh TOYHBIE U MPUOIIMKEHHBIE KOPHU IIPU
3 KBaapaTHbIif KOpeHb U3 a>0
POM3BEACHUS U JpoOu.
2 KBagpaTHslli KOPEHB U3 CTENIECHH.
3 BriHeceHre MHOKHTENS U3-T10]
3HaKa KopHs.BHeceHne MHOXUTENS
110J1 3HaK KOpHSI.
3 [IpeoOpazoBanme BBIpaKEHUH,
CoJIepKalIiX KBaJIpaTHbIE KOPHHU.
1 JleiicTBYs ¢ KBaIpaTHBIMU KOPHSIMH.
1 Kontponbnas pabora Ne 4 «CgoiicTBa
apu(MEeTHUECKOTo KBaIpaTHOTO
KODHSI».
KBaapaTHble ypaBHeHHsI— 2249acoB
1 \ OrnpezeseHne KBagpaTHOro \ [IpoBOoINTH TOKa3aTENbHBIE PACCYKICHUS O KOPHIX YPABHEHUU C OMOPOM Ha ONpPEACIICHHE
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ypaBHeHus.Hemnonnble kBagpaTHbIE
ypaBHEHHUS.

KOpHS, QYHKIIMOHAJIbHBIE CBOMCTBA BhIPAKECHHIA.
PacrioznaBaTh JIMHENHbIE U KBaJIpaTHBIE, LIE€JIbIE YPABHEHUS.

2 HenosHble kBaipaTHBIC YpaBHEHUs. | Pemars nHelHbIe, KBaJpaTHbIE YPAaBHEHUS U YPABHEHHUS, CBOASAIIMECS K HUM.
1 ®opmyia KOpHEH KBaIpaTHOTO HccnenoBaTh KBaipaTHOE ypaBHEHHUE IO AUCKPUMHHAHTY M KO UIIEHTaM.
ypaBHEHHUS. HccnenoBaTh KBajipaTHble ypaBHEHUs ¢ OyKBEHHBIMH KO3 (UIIMEHTaMHU.
3 Pemenue kBagpaTHBIX ypaBHEHUI Pacnio3naBaTh KBaZpaTHBI TpEeXWIEH, BBUICHATH BO3MOXHOCTh pA3OKEHUs €ro Ha
3 Perenue 3ama4 ¢ OMOIIBIO MHOKHUTEIH, MPEICTaBIATh KBAaJpPAaTHBIH TpeXwieH B BUJE MPOU3BEIEHHS JIMHEHHBIX
KBaJPAaTHBIX YPABHCHUIA. MHOKHTEIICH.
2 Teopema Buera. Pemate TekcTOBBIE 3aJaud  aireOpandeckuM CHOcOOOM: MEpeXOIuTh OT CIOBECHOU
1 KoHTponbHas pabota Nes «Pemichie (OpPMYIHPOBKH  yCIOBUS 3ajadn K anreOpandecko MoOJEeNIU  IYTEM COCTaBJICHMUS
KBaJPATHBIX YPABHEHHUIL. YPaBHEHMs, PElIaTh COCTABICHHON YpaBHEHUE, HHTEPIPETUPOBATh PE3YJIbTaT.
2 PelleH e APOGHO-PAHOHATEHBIX HaxoauTs 1nienpie KOpHH MHOTOYWICHOB € IeNTbIMU K03 urimenramu.
YpaBHEHUM.
2 Pemienue 3a1au ¢ momMouibo ApooHO-
palrOHAIbHBIX YPABHEHUM.
1 Pemienue 3a1a4 Ha IBUXKEHHUE.
1 Pemenne 3agayd Ha pabory.
1 Pemienue 3a/1a4 Ha CIIJIaBbl M CMECH.
1 ['padmyeckuii cmocob pemeHus
YpaBHEHUM.
1 Konrtponbnas pabora Ne 6 «Pemenue
JPpOOHO-PALIMOHAIBHBIX YPaBHEHUI
HepaBencrBa— 18 yacos
1 UuncoBble HEPABEHCTBA. 3aMMCBIBATh M YUTATh YUCIIOBBIE TIPOMEKYTKH,
2 CBoIiCTBa YHMCIIOBBIX HEPABEHCTB. HaXO/UTh NepecedeHre U 00beIMHEHNE MHOXKECTB;
2 Cl0KeHre U YMHOKEHHE YMCIIOBBIX | MJUIIOCTPUPOBATh HA KOOPAWHATHOM NPAMOW YHCIIOBBIE HEPABEHCTBA,
HEpPaBEHCTB. MIPUMEHSTH CBOICTBA YHCIIOBBIX HEPABEHCTB K PEIICHUIO 33/1a4;
1 [TorpemHsocTh ¥ TOYHOCTh peliaTth JMHEeWHbIEe HEPaBEHCTBA;
IPUOIMKEHHS pelaTh CUCTEMbI HEPABEHCTB C OJJHOW NIEPEMEHHOM.
2 MHuoxectBo. [Iepeceuenue u

00BbeIMHEHNE MHOKECTB OTPE30K,
Iy4.

DopMynHMpOBaTH CBOKWCTBA YHCIOBLIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPJAWHATHOMN MPSIMOM,
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Uucnoseie mpomexyTku. MHTEpBa,
OTPE30K, JIyY.

Pelienue HepaBeHCTB ¢ OJJHOM
IIEPEMEHHOM.

Pemienue cuctemM HEpaBEHCTB ¢
OJIHOY ITIEPEMEHHOM.

HepaBeHcTBa U cuUCTEMBbl HEPABEHCTB
C OJIHOM IIEPEMEHHOMN

KonTponbnast pabota No7
«HepaBeHCTB 1 CUCTEMBI HEPABEHCTB
C OJIHOM IIEPEMEHHOMN.

JTIOKa3bIBaTh AJIreOPandecKH;

MPUMEHSATH CBOMCTBA HEPABEHCTB NP PEIICHUU 3a]a4.

Pacnio3naBath JIMHEIHBIE U KBaJpaTHbIE HEPABEHCTBA.

Pemate nuHeliHbIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX HEPABEHCTB.

Pemate kBagpaTHBIC HEPABEHCTBA HA OCHOBE TpaUUECKUX MPECTaBICHUN

C

TeNneHb ¢ HeJbLIM moka3areaeM-11 yacos

OripeziesieHne CTETEeHH C LETbIM
OTPHIIATEIILHBIM TTOKA3aTEeJICM.

CBolicTBa CTENEHH C IIEIBIM
[MOKa3aTelIeM.

CranmapTHBIN BUJ YKCTIA.

CO6op u rpynmnupoBKa
CTaTHCTUYCCKHUX JTAHHBIX

Harnsnnsle npencraBieHus
CTaTHUCTUYECKOM MH(OpMaLiH B
BHJIE JUArpPaMMBbl

IToaroroBka Kk KOHTPOJIBLHOM padoTe.

Kontponbnas padota Ne§ «Crenenpb
C IENTBIM MTOKa3aTeIeM.

IIPUMEHSTHh CBOMCTBA CTEIIEHHU C IIEJIBIM [T0Ka3aTeseM JUlsl MpeoOpa3oBaHUsl BIPAXKEHUN U
BBIUMCIICHUH;

3alMchIBaTh YMCIa B CTAHAAPTHOM BHJIE;

BBIIIOJIHATh BBIYUCIICHUS C YUCIIAMHU, 3alIMCAHHBIMU B CTAHJAPTHOM BH/IE;

MPEICTaBIATh MHPOPMAIMIO B BUAE TAOJIUL, CTOI0YATHIX U KPYTOBBIX IHAarpaMM;

CTPOUTH TMCTOTPAMMBI.

VYcranaBnuBath paboune OTHOIIEHUS; 3)(PEKTUBHO COTPYIHUYATH U CIOCOOCTBOBATH
IIPOJYKTUBHON KOOTIEpaIiH.

CocTaBndTh IJIaH U MOCIEA0BATENbHOCTh AEUCTBUN; BHOCUTh KOPPEKTUBHI U TIONIOJHEHUS B
COCTaBJICHHBIE TUIAHBI.

Bri6upats Haubomnee 3¢ heKTUBHBIE CTIOCOOBI PEIICHUS 3314l B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA; IPOBOIUTH aHAIN3 CIOCOOOB pelleHHs 3a/1a4; BOCCTaHABINBATh
MIpeIMETHYIO CUTYAIINIO, ONTMCAHHYIO B 3a/1a4e, MyTEM nepedopMyInpoOBaHUs, H300paxarh
Ha CXeM€ TOJIbKO CYLIECTBEHHYIO HH(OPMAIINIO; AaHATU3UPOBATH OOBEKT, BBIICIISSA
CYLIECTBEHHBIE U HECYIIECTBEHHBIE IPU3HAKH.

KpEaTUBHOCTb MBIIIJICHHSI, UHUIIUATUBY, HAXOAYUBOCTb, aKTUBHOCTh MPU PEILICHUN
CTaTHUCTUYECKUX 3a]a4

IloBTopenue — 11 4yacos.

[IpeoOpazoBanue panMoOHATBHBIX
BBIPAXKEHHUI.

YMCHHEC KOHTPOJHUPOBATH NPOUCCC U PEIYJIbTAT yqe6H0171 MaTeMaTH4eCKOM JACATCIIbHOCTH,
CIIOCOOHOCTE K OMOIMOHAJIBHOMY BOCIIPUATHIO MaTEMATHYCCKUX O6L€KTOB, 3aaa4,
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2 [IpeoOpa3zoBanue BbIpaKeHHH, pELLIEeHHH, pacCyKICHU;
COJIepXKalINX KBaJpaTHbIe KOPHHU. (dhopMUpOBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIICHUU U COTPYTHUIECTBE CO

2 [TonHble 1 HEMOJIHBIE KBAIPATHBIE CBEPCTHHUKAMHM, CTAPLIUMU U MJIAJAIIMMU B 00pa30BaTeIbHOM, OOLIECTBEHHO MOJIE3HOM,
ypaBHEHUS. y4eOHO-HCCIIe0BATENBCKOM, TBOPUECKOHN U APYTUX BUAAX NESATEIHHOCTH

2 HepaBeHcTBa 1 cuctemsl
HEPABEHCTB.

2 CBOMNCTBA CTEIEHH C IIETBIM
II0Ka3aTeJIeM

1 ["ogoBas koHTpoOIbHAS paboTa

9 kJaacc
Ne | Konuuecr Tema ypoka OcHoBHbBIE BUIbI Y4eOHOMH /1eITeJIbHOCTH
BO 4aCOB
1 KBaaparnunas pynkuus -29 yacos.

2 IloBTOpEeHNE Bremonusate apudmernyeckue neicTBus ¢ anredpandeckumu qpoosimu. [IpoBepsaTh

2 Oynknus. O0IacTh ONPEeTICHHS 1 MPaBUIILHOCTH BBIUKUCIIEHUN. PemaTe TuHeiiHbIe ypaBHEHUS U HEPABEHCTBA, KBAJPATHBIC U
o0nacTh 3HaUeHUH QYHKITUN JIpOOHO-pallMOHANbHEIE YpaBHEeHHs. PemaTh TEKCTOBBIE 3a/1aUH.

2 CBoiicTBa QyHKIINU BoeruucsaTs 3Hauenus QyHKINY, 3aJaHHON (POPMYIIOH, a Takke IBYMs TpeMs (hopMyJIaMHu.

2 KpanpatHblii Tpéxuien u ero kopuu | ONHCBIBATE CBOWCTBA QYHKIMH HA OCHOBE UX IPaQUUECKOro MPEICTABICHHUS.

3 PaznoxeHue KBagpaTHOro TpEXUIeHa HNuTtepnpetupoBath rpaduku peaabHbIX 3aBUCUMOCTEH. [loKa3bIBaTh CXeMaTHIECKU
Ha MHOHUTEIN MOJIO’KEHNE Ha KOOPAWHATHON TUIOCKOCTH TPaUKOB (PYHKIIHIA y=ax2, y=ax2+n, y=a(x-m)2.

1 KourponbHas pa6ora Nel Crpouts Tpadux GyHKIHH )y = ax®+ bx + ¢, YMETh YKa3bIBaTh KOOPAUHATHI BEPITHHBI
«KBagpaTHbIil TPEXUICH. napadoibl, €€ 0Ch CHMMETPUH, HalPpaBIIeHUE BETBEH mapabobl.

2 OyHKHs y=ax2, e rpaduk 1 M306pakarh cxeMaTHuecku rpaguk GYHKIMK Y = X'C YETHBIM M HEYETHBIM N. TOHMMATh
CBOICTBA CMBICH 3ammuceil Buaa 1a,V/a ¥ T.1., TJe a - HeKOTopoe urcio. MMeTh mpe/cTaBIeHne 0

3 I'paduxn Gpynximii y=ax2+n u y=a(x- | HAXOX/ICHUH KOPHEH N — if CTENEeHN ¢ MOMOLIBIO KATBKYJIATOPA.
m)2

4 ITocTpoenue rpaduka KBaIpaTHIHON
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GyHKIIHH.

1 Crenennas ¢pynkuus. Kopens n- it
CTCIICHHU.
2 DyHxImg y=x"
3 KopeHsb n - ii cTeneHu.
1 KBanpatuunas QpyHKIUs, CBOICTBA,
rpadukH.
1 Konrponsnas padora Ne 2
«KBanparnunas ¢pyHkuus,
CBOMCTBaY.
YpaBHeHNsI 1 HEPABEHCTBA OJJHOM NepeMeHHOoM —16 yacoB.
5 Ilenoe ypaBHEHUE U €0 KOPHH. Pemartb ypaBHeHHs TpeTbel U YETBEPTON CTEIIEHH C IOMOLIBIO PA3JIOKEHUS HA MHOKUTEIIN
4 JIpoOHbIe palOHAIbHBIC YPABHEHHs. | M BBEJICHUS BCIIOMOTAaTENIbHBIX IEPEMEHHBIX, B YACTHOCTH PEIIaTh OMKBaJpaTHbIC
2 Pelienne HepaBeHCTB BTOPOI ypaBHeHuUs. Pemars 1poOHbIe pallnoHaIbHbIE YPaBHEHHUS, CBO/IA UX K LIEJIBIM YPaBHEHUSAM C
CTEINEHHU C OJHOMN IIEPEMEHHOM. NOCJIEAYIOLIEH MPOBEPKON KOpHs.  Pemars HepaBeHCTBAa BTOPOM CTENEHH, UCIIOJIb3YS
3 PelieHue HEPABEHCTB METOIOM rpadudeckue npeacTaBieHus. Mcrnoab30BaTh METOA HHTEPBAIOB JJISl PEIICHUS HECIIOKHBIX
MHTCPBAJIOB. panrOHAJIBHBIX HCPABCHCTB.
1 YpaBHEHHNs 1 HEPABEHCTBA.
1 Kontponbnas padota Ne 3
«YpaBHEHUS U HEPABEHCTBAY.
YpaBHeHUs] H HEPAaBEHCTBA C IBYMs llepeMeHHbIMHM -18 yacoB
1 VYpaBHeHue ¢ AByMs nepeMeHHbIMU U | CTpouTh rpauKy ypaBHEHUH C IByMs IEPEMEHHBIMU B IPOCTEUIIINX CIydasx, KOrjaa
ero rpauk rpadukom sBiseTcs npsMast, napadoia, runep0Ooa, OKpyXKHOCTh. Vcronb3o0BaTh UX AJIs
2 I'paduueckuii crocod peneHus rpaMuecKoro peieHus CUCTEM YpaBHEHUH C IByM NEpPEMEHHBIMH.
CHCTEM YpaBHEHUM Pematpb crioco60oM 1MoICTaHOBKU CUCTEMBI ABYX YpaBHEHUI ¢ IBYMsI IEPEMEHHBIMU, B
3 Pelllenye CUCTEM ypaBHEHMH BTOPOM | KOTOPBIX OJHO YPaBHEHHUE NIEPBOM CTENEHU, a APYroe — BTOPO CTENEHH. Pelmars TekCcToBbIe
CTENEHU 3aJ1a4uM, UCIOJIB3YS B KauecTBe aareOpanyeckoil MOJeNI CUCTEMY YpaBHEHUI BTOPOi
4 Penrenue 3aay ¢ MOMOIIBIO CHCTEM | CTEIIEHH € ABYMs IEPEMEHHBIMU; PELIATh COCTABJIEHHYIO CUCTEMY, HHTEPIPETUPOBATh
yYpaBHEHUN BTOPOM CTEIIEHU pe3yJbTar.
1 KonTponbnas padota Ned
«YpaBHEHUS C IBYMS IEPEMEHHBIMU
U UX CUCTEMBI»
2 HepaBeHncTBa ¢ 1ByMsl nepeMEHHBIMU

33




Cucremsbl HEPABCHCTB C ABYM:
NCPCMCHHBIMU

1 HepaBeHcTBa U cCTEMBl HEPABEHCTB
C JIByMsl IEPEMEHHBIMU
1 KonTponbnas padorta Ne 8
«HepaBeHcTBa U CUCTEMBI
HEPaBEHCTB C JBYMs IEPEMEHHBIMU
Apu¢pmernyeckas M reoMeTpuueckas nporpeccus -14 yacos
1 ITocnenoBarenbHOCTH [TpumMeHsTh HHACKCHBIE 0003HAUEHUS IS WICHOB MOCIEI0BATENbHOCTU. [I[pUBOIUTS
2 Omnpenenenue apupmMeTHUECKON MPUMEPHI 3a/1aHUs TOCIEI0BATENBHOCTEN POpPMYIIOi N-ro WieHa U peKyppeHTHOM
nporpeccuu. @opmyiia N-ro 4ieHa bopMyIoii. BeBoaut hopmyiryn-ro wieHa apumMeTnuecKoit
apuQMEeTHUIECKOIN MPOTrPECCHH. MIPOrPECCUUUTEOMETPUYECKON MTPOTrPECCHUU, CYMMBI MEPBBIXN UICHOB aprU(PMETHUUECKON U
2 CDopMyJIa CYMMBI N-TICPBLIX YJICHOB FGOMeTqueCKOfI nporpeccuu, p€uaTth 3aga4r ¢ UCIIOJIb30BAHUCM 3THUX (1)OpMyJI. I[OKaBLIBaTI)
1 Apudmernueckas mporpeccust XapaKTepUCTHUECKOE CBOMCTBO apu(hMETHUYECKON U TeOMETPUIECKOM nporpeccuit. Pemare
1 KonTtponsHas padora Nel0 3aJ]a4M Ha CJIOKHbIE MPOLIEHTHI, UCIIONb3Ys IPU HEOOXOAUMOCTH KaJIbKYJISTOP.
«Apudmerndeckasi IPOrpeccus»
1 OrnpezenieHne reoMeTpuIecKon
nporpeccur. @opMyiia n — ro 4jacHa
r€OMETPUUECKON MPOTPECCUU
1 ®opmyna n —ro wieHa
F€OMETPUUECKON MPOTPECCUH
3 @®opmysa CyMMBI N-TIIEPBHIX WIEHOB
F€OMETPUUECKON MPOTrPECCUU
1 ["'eomeTpuyeckast nporpeccust
1 Konrponbnas padora Nel 1
«['eomeTpuueckas mporpeccus»
DJIeMeHTbl KOMOMHATOPUKHU U TEOPHH BeposiTHOCTel -14 yacos.
1 [TpuMepbl KOMOMHATOPHBIX 33a4 BeinonusaTe nepe®op Bcex BO3MOXKHBIX BApUAHTOB IS MepecuéTa 00BEKTOB U KOMOMHALINH.
2 ITepectaHoBKU [TprMeHsTh MpaBUIIO0 KOMOWHATOPHOTO YMHOKEHUS. Pacnio3znaBath 3a7aun Ha
2 Pasmemenus BBIUMCJIEHUE YHMCIIa IEPECTAHOBOK, pa3MEUICHUM, COUETaHUIM U IPUMEHSITh
2 Coueranus COOTBETCTBYIOIINE (YOPMYIIBIL. BbIyncnsTh 4acTOTy Clly4aiiHOTO COOBITHS.
1 T[ToHATHE U TIPUMEPHI CITy4aifHBIX OrneHUBaTh BEPOSITHOCTD CIIYYaHHOT'O COOBITHS C TOMOIILBIO YaCTOThI, YCTAHOBJICHHOM

COOBITHH

ONBITHBIM MTyTéM. HaXxoauTh BEpOSITHOCTh CIIy4aifHOTO COOBITUSI HA OCHOBE KJIACCUYECKOTO
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OTHOCHTEIbHAS YACTOTA CIIYIaliHOTO
COOBITHSA

BeposTHOCTh paBHOBO3MOKHBIX
COOBITHI

Komb6unaropuka u teopust
BEPOSATHOCTEMN

KonTtposbnas padora Ne 13
«KombuHaTopuka u Teopus
BEPOATHOCTEH»

OmnpeaACIICHUE BEPOATHOCTH. HpI/IBO,I[I/ITB IIPUMEPBI AOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH.

IToBTOpenue — 11 yacos.

Brraucnenus.

ToxaecTBeHHbIE TpeoOpa3oBaHMsl.

YpaBHEHHUsI U CUCTEMBI YPABHEHUH

Hepagencraa.

DyHKIMH.

FRINININININ

l'onoBas koHTposbHAsS paboTa

YMeTh NPUMEHSITh TEOPETUUECKUN MaTEepHaI 10 Kypcy aiareOpsl 7 — 9 KJ1accoB K pEHICHUIO
3a[a4 U ynpaKHEHUU
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5. Ilpnaoxenue 1. Kpurepnu oneHnBaHusi y4eOHOM JesiTeIbHOCTH 00y4alOIMXCS 110
yueOHOMY mpeaMeTty «Ajaredpa»

Hcnoan3yembie GpopMbl, cIOCOObI M CPEACTBA MPOBEPKH U OLIEHKH 00pa30BaTeIbHBIX
pe3yJIbTaToB

OneHka 3HaHUI—CHCTEMATUYECKUN MPOLIECC, KOTOPBIA COCTOUT B OINPEAEIECHUN CTEIICHU
COOTBETCTBUSl HMMEIOUIMXCA 3HAHWM, YMEHHH, HABBIKOB, IPEABAPUTEIBHO IIJIAHUPYEMBIM.
[Iporecc OIEHKH BKIIIOYAET B Ce0sl TaKMe KOMIIOHEHTHI: ONpeNelIieHne 1ejieil 00yueHus; BbI0op
KOHTPOJIbHBIX 33JJaHUH, MPOBEPSIOIINX JOCTUKEHUE 3TUX LieNel; OTMETKY WIN APYroi crnocod
BBIPDAKEHMS PE3YJIbTAaTOB IPOBEPKU. B 3aBUCHUMOCTH OT IIOCTaBJICHHBIX ILEJIEH IIO-PA3HOMY
CTPOMUTCS MPOrpaMMa KOHTPOJIsI, MOAOUpArOTCA DPA3IMYHble THUIBI BONPOCOB M 3agaHuil. Ho
IPUMEHEHUE NPUMEPHBIX HOPM OLIEHKM 3HaHWW JOJDKHO BHECTH €QMHOOOpa3ue B OLEHKY
3HaHUM M yMEHMHM ydamuxcs U caenarb ee Oosee 00beKTHBHOH. IIpumepHble HOPMBI
IIPEACTABIIIIOT OCHOBY, UCXO/I U3 KOTOPOM, YUUTENb OLIEHUBAET 3HAHUS U YMEHUS ydalluXcsl.

Copepxxanue u 00beM MaTepHasa, MOMIEKALIETO NPOBEPKE U OLIEHKE, ONPEHEIIOTCS
IIPOrpaMMoOM 10 MaTEMaTUKE JUIsi OCHOBHOM IIKOJIBL. B 3amaHus Juisi POBEPKU BKIIFOYAOTCS
OCHOBHBIE, THUIIMYHBIE M IPUTOM paA3JIU4YHON CIIO)KHOCTH BOIIPOCHI, COOTBETCTBYIOLIUE
IIPOBEPSIEMOMY Pa3eily NpOrpaMMBbI.

OcHoBHBIMH (pOpMaMH NPOBEPKH 3HAHMH M YMEHHHl YYAIIMXCAIIO MAaTEMaTHKE B
OCHOBHOHIl  WIKOJIE  SIBJISIIOTCSL  ONPOC, JK3aMeH, 3a4eT, KOHTpPOJbHas padora,
CaMOCTOsITe/IbHAs padoTa, TeCTHPOBaHHE, NNPOBEepOYHasi padoTa, NpPoBepKa MUCHBMEHHBIX
JAOMAIIHUX PadoT HapsALy ¢ KOTOPBIMH NMPUMEHSIOTCS U aApyrue (Gopmbl nmposepku. [Ipu sTom
YUUTBIBACTCS, YTO B HEKOTOPBIX CIYy4asX TOJBKO YCTHBIA ONPOC MOXKET JaTh OoJiee IOJIHbIE
IIPEJICTaBICHUS O 3HAHUSIX U YMEHMSIX Y4alUXCs; B TOKE BpeMs TMCbMEHHasi paboTa 1o3BOJISET
OLIEHUTb yMEHHE YydYallluXcs M3J1araTb CBOM MBICIM Ha Oymare; HaBBIKM I'PaMOTHOTO
0(OpMIICHHS BBIIOJHAEMBIX UMH 3a/I1aHUH.

IIpn oneHke YCTHBIX OTBETOB M NHCBMEHHBIX Pad0T Y4YHWTENb B IEPBYIO O4YEpEndb
YUUTBHIBAET UMEIOIIMECS Y ydallerocs: (hakTUuecKue 3HaHUsI U YMEHHUS, UX MOJIHOTY, IPOYHOCTH,
YMEHHE NIPUMEHSATH Ha MPAKTUKE B PA3JIUYHBIX CUTyallUsX. Pe3ylbTaT OLEHKN 3aBUCHUT TAKXKE OT
HaJIU4Ms U XapakTepa AOMYIIECHHBIX TOTPEIIHOCTEHN.

Cpenu orpemnHocTei BBIACIAIOTCS OIIHOKH, Hel0YeThl H MeJIKHe MOTPeIIHOCTH.
[TorpemHocTh cunTaeTcsi OIMOKOM, €CIIM OHA CBUJETENILCTBYET O TOM, YTO YUEHHUK HE OBJIAJEI
OCHOBHBIMM 3HaHWSIMH, YMEHUSIMU U UX IPUMEHEHHUEM.

K Hemoyeram OTHOCATCS NMOTPEIIHOCTH, CBHUIETENBCTBYIOUIUE O HEIOCTATOYHO ITOJHOM
WIA HEJAOCTaTOYHO IPOYHOM YCBOEHHUH OCHOBHBIX 3HAaHMH M YMEHUH MIM 00 OTCYTCTBUHU
3HAHUH, HE CYUTAIOIUXCS B COOTBETCTBUM C IIPOrpaMMoi OCHOBHbIMHU. K HepoueraM oTHOCATCS
HOTPEIIHOCTH, OOBSACHSIOIINECS PACCEIHHOCTHIO MM HEJOCMOTPOM, HO KOTOpBIE HE MPUBEIHN K
UCKQXEHUIO CMbICIAa IIOJIy4YEeHHOTO YYEHHKOM 3a/laHds WIM Ccloco0a €ro BbIIOJHEHUS.
I'pammaTtnyeckass  ommOKa,  JIONMyIIEHHAas B  HAMMCAaHUM  M3BECTHOIO  ydallemycs
MaTeMaTUYeCKOro TEPMHUHA, HEOpexHas 3aluch, HEOPEKHOE BHIIOJHEHUE YEPTeKa CUMTAIOTCS
HEJI0YETOM.

K MeJKHM mOrpemHocTsiM OTHOCSTCS MOTPENIHOCTH B YCTHOM M NMMCBMEHHOM pedd, He
MCKaXKalolI1e CMbICIIA OTBETA WIIM PEILIEHUS, CIydaliHble OIIUCKH U T. II.

Kaxxngoe 3amanue [uisi yCTHOTO OIpoca WJIM THCbMEHHOM paboThl MpEeACTaBIseT
TEOPETUYECKUI BOIIPOC UM 3aJa4dy.

OTBeT Ha BOMNPOC CUUTAETCS OE3yNpEeUHbIM, €CIIU €ro COoAEepKaHHEe TOYHO COOTBETCTBYET
BOIIPOCY, BKJIFOYAET BCE HEOOXOAMMBIE TEOPETUUECKUE CBEIEHUS, 000CHOBAaHHBIE 3aKIIIOUEHUS U
MOSICHSIOIIME TPUMEPhl, a €ro HU3JI0KEeHHEe M OQPOpPMIICHHE OTIUYAIOTCS KpPATKOCThIO U
AKKypaTHOCTBIO.

Pemenue 3a1aun cuntaeTcsi 6€3ympeuHbIM, €CIi MOIy4YeH BEPHbII OTBET MPH MPaBUILHOM
X0JIe pelIeHHs, BBIOpaH COOTBETCTBYIOIIMH 3a/lauye CIOCO0 pelieHHs], TPAaBUIbHO BBITOJIHEHBI
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HEOOXOUMBIC BBIYHCICHUS W MpeoOpa3oBaHMs, MOCIEIOBATEILHO U aKKypaTHO O(OPMIICHO
pelieHue.
OueHka oTBeTa y4yauerocsi Ipyu YCTHOM OIPOCE U OIEHKAa MHUCbMEHHON KOHTPOJILHOU paboThI
MPOBOAMTCS IO MATUOAIILHOM CUCTEME.

OueHka yCTHBIX OTBETOB:
OTBeT OlleHUBaeTCsl 0TMETKOM “5”, eciu yyanuiics:

® T[IOJHOCTBIO PpACKpbUl COAEp)KaHHWE MaTepuasia B 00beMe, MPeayCMOTPEHHOM
IPOrpaMMOil U yUeOHUKOM;

® U3JIOXKWI Marepual TpPaMOTHBIM S3BIKOM, TOYHO HCIOJb3YyS MAaTeMaTHUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIPEAEIEHHON JIOTHYECKON NIOCIIEA0BaTEIbHOCTH;

® [PaBWIHHO BBHIMNOJIHWI PUCYHKH, YEPTEKH, IPaPUKHU, COMMYTCTBYIOLIUE OTBETY;

e [OKa3aJl YMEHUE WUIIOCTPUPOBATH TEOPHUI0 KOHKPETHBIMU IPUMEpPAMH, NMPUMEHSATH B
HOBOU CUTYallUH IIPY BBIIOJIHEHUH NTPAKTHYECKOTr0 3aJaHusl;

® [IPOJEMOHCTPUPOBAJ YCBOCHHME paHEE M3YyYEHHBIX CONYTCTBYIOIIMX BOIIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMUHUBOCTD UCTIOIB3YEMBIX IPU OTBETE YMEHUM U HABBIKOB;

e OTBEYaJl CAaMOCTOSITENIbHO, O€3 HABOAAILIUX BOIIPOCOB YUUTEIIS.

OT1BeT OIEeHNBAaeTCd 0OTMETKOH “4”,
€CJIM Y/IOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OIEHKY ‘5, HO MpU 3TOM HUMEET OIUH W3
HEJIOYETOB:

® B MH3JIOXKEHMM JIONYILEHbl HEOOJbLIME MpoOeNnbl, HE HCKA3UBIIME MaTeMaTHYECKOe
COJIepXKaHUE OTBETA;

e JomylieHsl 1-2 HegouyeTa IpU  OCBEUIEHHMM OCHOBHOTO COJEpXKaHUS  OTBETA,
MCIIPaBJICHHBIE [TOCIIE 3aMEYaHUs YUUTEIs;

e JIOMyIIeHbl OHIMOKa WM Ooliee JBYX HEIOYETOB IPHU OCBEIIEHWU BTOPOCTENEHHBIX
BOIIPOCOB WJIH B BBIKJIAIKAX, JIETKO UCIPABJICHHBIC TOCIIE 3aMEYaHUs YUUTEJISL. )

OTBeT onleHUBaeTCs OTMETKOM “3”, ecin:

® HEMOJIHO PacKpBITO COJEpKaHHE MaTepuana (Coaep:kaHue M3I0KEHO (pparMeHTapHO, HE
BCerJa IMOCJeNOBaTelNbHO), HO IIOKa3aHO o0Ilee MOHMMaHHe BoONpoca U
MIPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC /TSI TaIbHEUIIIEr0 YCBOSHHUS IMTPOTPAMMBI;

® UMENUCh 3aTPYAHECHUS WM JIOMYIIEHbl OIIMOKKM B  ONPENEICHUH TMOHSITUH,
MCIIOJIb30BaHUU MAaTEMAaTHUYE€CKOM TEPMHUHOJIOTUH, YEPTEkKAX, BBIKIAAKAX, UICIIPABICHHbBIE
1ocJie HECKOJIBKUX HaBOJSAIINX BOIPOCOB YUUTENS;

® YYEHUK HE€ CIPABWICA C NMPUMEHEHUEM TEOPUU B HOBOH CUTyallud MNPU BBINOJIHEHUU
MPAKTUYECKOTO 3aJaHus, HO BBIIIOJHUI 00s3aTebHOE 3aJaHHe.

OTBeT oleHUBAaeTCs OTMETKOM “2”, ecin:

® HE PacKphITO COJEpKaHUEe yueOHOro MaTepuana,

e O00HapyXeHO HE3HAHUE WJIM HE TTOHMMaHUE YYEHUKOM OoJbllel Win Hanboliee BaKHON
4yacTH yueOHOro Marepuana,

e JIOMYIICHBl OIIMOKU B OMNpENEJCHUH TMOHSATHS, MPH HCIOJb30BAHUM MaTeMaTHUECKOMN
TEPMHHOJIOTHH, B PHUCYHKaX, UYepTekax WU TpaduKax, B BBIKIAAKaX, KOTOpPbIC HE
HCIIPABIIEHBI [TOCJI€ HECKOJIBKUX HaBOJSAILINX BOIIPOCOB YUHUTEJIS.

OnenuBanne NUCbLMEHHBIX padoT:
[Tpu npoBepke MUCHMEHHBIX PA0OT MO MaTeMaTHKE CIENyeT paziudarh rpyoble U Herpyobie
OIIINOKHU.
K rpy0siM ommdxam oTHOCATCS:

® -BHIYHCIUTENbHBIC OMIMOKH B IPUMEpax U 3aJ1avax;

e -0mMOKM HA HE3HAHUE MOPSIJIKA BHITIOTHEHUS apu(PMETUIECKUX IEHCTBUI;

e -HEMpaBWJIBHOE pelIeHue 3aJauu (IPONyCcK AeUCTBUI, HENMPaBUIbHBIN BBIOOp NEHCTBUH,
JIMIIIHEE IEUCTBUE);

e -HEJOBEJEHUE /10 KOHIIA PEeIIeHUs 3aJaui WIH IIpUMepa;

® -HEBBINOJHEHHOE 3aJJaHHe.
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K HerpyObIM ommdKkam OTHOCATCS:
-HepaloHaJIbHbIe TPUEMbI BHIYHCICHUM;
- HeMIpaBWJIbHAS ITOCTAHOBKA BOIPOCA K JACUCTBUIO MPU PEUICHUH 3a/1a4H;
-HEeBEpHO c(HOPMYITHPOBAHHBINM OTBET 33/1a4H;
-HeTIPaBUJIbHOE CIIMCHIBAHUE JTAHHBIX YHCEIl, 3HAKOB;
-HEJIOBEJICHUE 10 KOHIIa MPeoOpa30BaHHA.
[Tpu orieHKe MUCHMEHHBIX PAbOT CTABATCS CICIYIONINE OTMETKH:
“S§”- ecnu 3a/1a4y pelIeHbl 03 OMMOOK;
“4”- ecniu nonyliueHsl 1-2 HerpyOble omuoKy;
“3”- ecnu gomymieHsl 1 rpy6as u 3-4 HerpyObie ommoOKwy;
“2”- He3HaHUWE OCHOBHOI'O IIPOrPaMMHOr0 MaTepuaja WM OTKa3 OT BbIIOJHEHUS
y4eOHBIX 00s3aHHOCTEH.
OueHuBaHMe TECTOBBIX PadoT:
“5”- ecnin Habpano oT 8110100% oT MakCUMaIbHO BO3MOXKHOTO Oasia;
“4”- ot 6110 80%;
“3”- 0ot 51 mo 60%;
“2”- 1o 50%.
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