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1. TlosicHUTe/ILHAS 3aNIMCKA

Heabio u3yvyenusi Kypca «Ajaredpa» 0CHOBHOI0 00111ero 00pa3oBaHusl sIBJISETCH:

-obecrieueHre M3y4YeHHE JpPYTUX JUCHUIUIMH, KaK €CTeCTBEHHO-HAY4YHOTO, TaK H
TYMaHHUTapHOTO IIMKIIOB, €ro OCBOECHHE HEOOXOIMMO MJid MPOJNOJDKEHHS o00pa3oBaHUS U B
MMOBCEAHEBHOM KH3HU;

-pa3BUTHE Yy OOYyYaloOUIMXCSd HAYYHBIX MPEJICTaBICHUA O MPOUCXOXKIECHUM U CYIIHOCTH
anreOpanyecknx abCTpakUui, CiocoOe OTpaKEHUSI MAaTEeMaTHYECKOW HAYKOH SIBIGHUH U MTPOIIECCOB
B IIPUPO/IE U OOIIECTBE,

- MaTeMaTHYeCKOE€ MOJICIIMPOBAaHUS B HAYYHOM IO3HAHWUW M B TPAKTHKE CIIOCOOCTBYET
(GbOopMHUPOBAHNIO HAYYHOT'O MUPOBO33PEHHSI U KAUECTB MBILUICHUS, HEOOXOUMBIX Ui aJlanTalliy B
COBPEMEHHOM IH(PPOBOM OOIIIECTBE.

3agayaMu y4eOHOro Kypca «Asredpa» siBJsieTcs:

-00ecreunTh pa3BUTHE YMEHHUs HaONI0/laTh, CPaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH,
KPUTHUECKOTO MBIIUICHHUS,

- pa3BUBaTh CIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBHIBATh CBOM JICHCTBHUS M BHIBOJIBL,

-QpopMyIUpPOBaTH YTBEPKACHUS.

-00eCreunTh  Pa3BUTHE  JIOTMYECKOTO  MBIIUICHHS  OOy4YalOIIMXCs:  MCIIOJIb30BAaHHE
JNEAYKTUBHBIX U MHAYKTUBHBIX pacCykJIeHUH, 0000IIeHne U KOHKPETHU3AlNI0, adCTparupoBaHue u
AQHAJIOTHIO.

MecTto Kypca «AJsiredpa» B y4eOHOM IJIaHe:

B cootBercTBUM ¢ DenepanabHBIM TOCYIapCTBEHHBIM 0Opa30BAaTEIbHBIM CTaHAAPTOM OCHOBHOTO
oOmrero oOpa3oBaHus yueOHbIN Kypc « Anre0pa» BXOIUT B MPEAMETHYIO 001acTh «MareMaTuka» u
ABJIAE€TCS 0053aTEIBHBIM JUISl U3YUEHMUSL.

Ha m3yuenue yueOHOTrO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 102 gaca (3
yaca B Hexaelno), B 8 kimacce — 102 yaca (3 waca B Henmenmo), B 9 kinacce — 102 yaca (3 ydaca B
HEJIEIIO).

Jis1 peanu3anyu NporpaMMbl HCIOJIB3YIOTCH Y4eOHUKH:

- MaremaTtuka. Anredpa: 7-i kimacc: 6a3oBblii ypoBeHb: MakaperueB FO.H., Munmtox H.I'.,
Hemxos K.W. u npyrue; noxn pea. TenskoBckoro C.A. AxknuonepHoe obmectso "M3natenbcTBo
"IIpocBemenue" (2020r).

- Maremartuka. AnreOpa: 8-if kitacc: 6a3oBbIii ypoBeHb: MakapsraeB FO.H., Munmiok H.T'.,
Hemxos K.W. u npyrue; non pea. TenskoBckoro C.A. AxkuunonepHoe obmiectBo "M3nmaTenbcTBoO
"IIpoceemienune" (2020r).

- Maremaruka. Anrebpa: 9-it kiacc: 6a30Bblif ypoBeHb: MakapbsrueB FO.H., Munarok H.I'.,
Hemxos K.M. u apyrue; non pen. Tenskockoro C.A. nmepaboTtaHHOe. AKIIMOHEPHOE OOIIECTBO
"U3narenbctBO "lIpoceemenne" (2020r).

Pabouast mporpamma yueGHOTO Kypca «Anredpa» cocTaBiieHa ¢ y4EeTOM paboueil mporpaMMbl
BOCIHTAaHUA. BocnuTaTenpHBI MOTEHIMAN JaHHOTO Y4YeOHOro mpeaMera oOecreurBaeT
peaTM3aIuio CIeIyIOIMNX HEIEeBbIX TPUOPUTETOB BOCIIUTAHUS 00YJIarOIIUXCS:

- YCTaHOBJICHHWE JIOBEPUTEIbHBIX OTHOIICHUH MEXKIY YYUTENeM U €ro y4eHUKaMH,
CHOCOOCTBYIOIIMX TO3UTHUBHOMY BOCHPUATHIO YYalllUMUCA TpPeOOBAaHUH M TPOCHO yuuTels,
NPUBICYCHUIO WX BHUMaHUs K 0OCyXkJaeMoil Ha ypoke HHQOpMAIMK, AaKTUBU3ALUU HX
MO3HABATEJIbHOM JESTENbHOCTH;

- MOOYXJEeHHE IIKOJIBHUKOB COOJIIO/IaTh Ha ypOKe OOLIENpPUHAThIE HOPMBI IMOBEACHUS,
npaBuia OOIICHHUS CO CTApIIMMH (YUUTENSIMH) U CBEPCTHUKAMU (IIKOJBbHUKAMU), MPUHITUIIBI
y4eOHOM JUCIUIUIMHBI U CAMOOPTraHU3alINN;

- MPUBJICYECHUE BHUMAHMS ILIKOJbHUKOB K IIEHHOCTHOMY AacCIEKTy H3Y4YaeMbIX Ha YpOKax
SBJIGHUH, OpraHu3aIys X padoThl C MOJy4aeMoil Ha ypOKe COI[HAIbHO 3HAYMMOM MHpopMaueit —
WHUIIMHPOBAHUE €€ OOCYKICHHsI, BBICKA3bIBAaHUS YYAIIUMHUCS CBOETO MHEHHUS IO €€ TOBOIY,
BbIPaOOTKH CBOETO K HEH OTHOILIECHUS;
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- UCIIOJIb30BAaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH COJEpKaHHs y4yeOHOro mpeaMera yepes
JEMOHCTpALMIO JETSIM MPUMEPOB OTBETCTBEHHOTO, TI'PaXKJaHCKOTO TIOBEACHHS, MPOSBICHUS
YeJIOBEKOMIO0UST U J00pOCEpIEeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB ISl UTEHUS,
3aja4 sl peIeHusl, IPOOJEMHBIX CUTyallui AJ1s 00CYKIeHHsI B KJIacCe;

- IPUMEHEHNE HA YPOKE MHTEPAKTUBHBIX (hOpM pabOThI yyalIuXcs: MHTEIIEKTYaJIbHBIX UTD,
CTUMYJHUPYIONIMX II03HABATEIBHYI0 MOTHBALMIO IIKOJBHUKOB; AWIAKTHUYECKOTO TeaTpa, TIe
MOJIyYeHHBIE Ha YPOKE 3HaHMS OOBITPBHIBAIOTCS B TEATPAJIBHBIX MOCTAHOBKAX; AUCKYCCHIA, KOTOPHIE
JAI0T YYalMMCcs BO3MOXKHOCTb ITPHOOPECTH OMBIT BEAEHUSI KOHCTPYKTUBHOTO JIMAJIOra; IPyNIIOBOH
paboThl UK paboThI B Mapax, KOTOPbIE Y4aT MIKOJIBHUKOB KOMAaHIHON paboTe U B3aUMOJICHCTBHIO C
JPYTMMH JETbMH;

- BKJIIOYEHHE B YpPOK HUIPOBBIX MPOILEAYp, KOTOpPbIE NOMOTalOT MOAAEPKATh MOTHBALUIO
JI€TeH K MOITYYCHHIO 3HAHWM, HATA)KUBAHUIO ITO3UTUBHBIX MEXINYHOCTHBIX OTHOILIEHUH B Kjacce,
MIOMOTAIOT YCTaHOBJICHHUIO 100pOXKenaTeIbHOI aTMOC(ephl BO BpEMsI YPOKa;

- opraHum3zauus ImedcTBa MOTHBHPOBAHHBIX M 3pYIUPOBAHHBIX YyYalllUXCsi Haa UX
HEYCIIEBAIOIMMY  OJHOKJIACCHUKAMM, JAIOUIEr0 IIKOJIBHUKAM COLMAIbHO 3HAYUMBIA  OIBIT
COTPYIHUYECTBA U B3aMMHOH MIOMOILY;

- UHMLIMUPOBAHHUE U MOJAEPHKKA HCCIIEN0BATEIBCKON NEATEIBHOCTH IIKOJIBHUKOB B paMKax
pealln3allid WMMH HWHAMBUAYAJIBHBIX M TPYIIOBBIX MCCIENOBATENbCKUX IPOEKTOB, 4YTO JAcT
IIKOJIbHUKaM BO3MOXKHOCTb NPUOOPECTH HABBIK CaMOCTOSITEILHOTO PEIIEHHUS TEOPETHUYECKON
npoOJeMbl, HaBbIK I'€HEPUPOBAHUSA M OPOPMIICHHS COOCTBEHHBIX MJCH, HAaBBIK YBAKUTEIHHOI'O
OTHOWICHHUS K 4YYXXUM UAeIM, OQOPMIEHHBIM B paboTax JpyTruxX HCCIenoBaTesei, HaBbIK
nyOJIMYHOTO BBICTYIUIEHUS IEpel]l ayAUTOpuell, apryMEHTHUPOBAHUSA M OTCTAaUBaHMs CBOEH TOUKHU
3pEHUSL.

2.Conep:xanue padoyeii mporpaMmbl y4eOHOI0 Kypca «AJredopa»
7 KJIIACC

Yucina v BbIYMCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0 OT OJHOW (opMbI 3anucu ApoOelt K Apyroi.
IlonsiTHE panMOHAIBHOIO 4YHUCIA, 3alHMCh, CPaBHEHHE, YIOPSAOYMBAHHE DPALMOHAIBHBIX YHUCEIL.
Apudmerndeckue IeHCTBUS C pallMOHAIBHBIMU YHUCIaMu. PemieHue 3aay U3 pealbHONW MPaKTUKU
Ha YacTH, Ha JPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpelelieHue, MpeoOpa3oBaHUE BBIPAKEHHH Ha
OCHOBE ONpEACICHHS, 3aMUCh OONBIIMX uucels. [IpomeHTsl, 3amuch MPOIEHTOB B BUAE OpoOU U
IpoOu B BHJE MPOLEHTOB. TpH OCHOBHBIE 3aJayM HA INPOLIEHTHI, PELICHUE 3ajady U3 peallbHOU
MPAKTHKU.

ITpuMeHeHre NpU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIBHBIX YACEI.

PeasbHBIC 32aBUCIMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOITOPIIMOHAIEHOCTH.

AuredpanyecKue BbIpasKeHUs

IlepemeHHbIE, YHCIOBOE 3HAYECHHUE BBIPAKECHUS C IMEPEMEHHOM. [[omyCTMMble 3HAYECHUS
nepeMeHHbIX. IIpefcTaBieHne 3aBUCUMOCTH MEXJYy BEIMUMHAMH B Buae (Gopmyibl. Berancienus
no ¢opmynam. IIpeobpazoBaHue OyKBEHHBIX BBIPAXKEHHM, TOXKIECTBEHHO PAaBHBIE BBIPAKEHMUS,
npaBuiIa mpeoOpa3oBaHUs CyMM U IPOMU3BEACHUM, MpaBHUia PACKPBITUS CKOOOK M NPUBEACHUS
MOJOOHBIX CIIaraeMblX.

CBolICTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

OpHowieHbl U MHorowieHsl. CreneHb MHorowieHa. CloXeHHe, BBIYMTAHUE, YMHO)KECHHE
MHOTOWIEHOB. DOpMyJbl COKpanIEHHOTO YMHOXKEHHMs: KBaApaT CyMMBl M KBaJapaT pPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOYKUTEH.

YpaBHeHHUsI M HEPABEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHMs, NpaBWiia MPeoOpa3oBaHMs YPaBHEHUS, PaBHOCHIBHOCTH
YpaBHEHUH.
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JIuHeliHOe ypaBHEHHE C OJTHOW MEPEMEHHOM, YMUCIIO KOPHEW JIMHEMHOTO YPAaBHEHUSI, PELLICHUE
JUHENHBIX ypaBHeHU. CocTaBlIeHNE ypaBHEHUH IO YCIOBUIO 3a/1a4i. Pelmenne TeKCTOBBIX 3a1a4 C
IMOMOUIBIO YPABHEHU.

Jluneiinoe ypaBHEHHE C JABYyMs TEepeMEHHBIMH W ero rpaduk. Cuctema ABYX JTHMHEHHBIX
YpaBHEHHUI C JBYMs TEpPEeMEHHBIMH. PelieHHe cucTteM ypaBHEHHH CmoOcoOOM TOJCTaHOBKH.
IIpumepsl pernieHns: TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHMI.

DyHKUUH

Koopaunara Touku Ha nipsamoii. YucnoBbie poMeXyTKH. PaccTosHne Mex 1y AByMsI TOUKaMU
KOOPJHMHATHOM IIPSIMOM.

[IpssmoyronpHas cuctema koopauHaT, ocu OX m Oy. AOcmucca W OpJIWHATa TOYKH Ha
KOOpAMHATHON mockocTu. Ilpumepsr rpadukoB, 3amaHHbIX Qopmyrnamu. YUtenue rpaduxos
peanpHBIX 3aBUcUMOcTeld. [lonsatue Gpynkuuu. ['paduk ¢pynkuun. CBoiictBa GpyHkuuid. JInnelinas
dyukums, e€ rpapuk. ['padux dynkuuum y = |X|. [paduyeckoe pemenne TMHEHHBIX ypaBHEHHA U
CHCTEM JINHEHWHBIX YPaBHEHHI.

8 KUIACC

Yucia v BbIYMCICHUSA

KBagpatHblii kopeHb u3 uucna. [loHstue 00 wuppauuoHaabHOM uucie. JlecaTudHble
NpUOIMKEHUST WppAlMOHANBHBIX yncen. CBoiicTBa apu(MeTHUECKUX KBaJpaTHBIX KOPHEH M HMX
IpUMEHEHHE K TPeo0pPa30BaHHUIO YUCIOBBIX BBIPAXKEHUH U BHIUNCIECHUAM. [lefiCTBUTENbHBIE YUCTIA.

Crenens ¢ 1enbIM I0Ka3zaTenaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKCa.

AnreOpanyeckne BbIPaKeHUs

KBagpatHbIil TpEXWIEH, pa3iI0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO anreOpanmueckoi napoobu. CrokeHwue,
BBIUUTAHUE, YMHOXCHHE, ACJCHHE anreOpanuecKkux podel. PammoHanmbpHBIE BBIpRKEHUS M HX
npeoOpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBA

KBangpatHoe ypaBHeHue, (opMmyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemienne ypaBHeHMIA, CBOISMIIMXCA K JHHEHHBIM H KBajgpaTHbIM. [Ipocteifmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTanusi ypaBHEHMH C JIBYyMSI NEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YPaBHEHHUI C ABYMsI IIEpeMEHHBIMU. [IpuMepsl peleHns cucTeM HEJIMHEWHBIX YPAaBHEHUH C IByMs
NEPEMEHHBIMH.

Perenue TekCcTOBBIX 3aau anreOpandeckuM CrocoOOM.

UucnoBble HEpaBEeHCTBA H HX CBOWCTBA. HepaBeHCTBO ¢ OJHOM TEPEMEHHOM.
PaBHOCWIBHOCTH HEpaBeHCTB. JIMHEIHBIE HEPABEHCTBA C OJHOM NepeMeHHOM. CHUCTEMBI IMHENHBIX
HEPaBEHCTB C OAHOU ITEPEMEHHOM.

DOyHKUUH

[Tonstne ¢dynxmum. OOIacTh ONpenesNeHUus] U MHOXECTBO 3Ha4eHHH (QyHKUIUH. CriocoObl
3aaHus (PYHKIIHA.

['padux Gynkuuu. Yrenue cBoiictB ¢pyHkimu mo e€ rpaduky. Ilpumepsr rpadukoB GyHKIuUi,
OTpa)KAIOIIUX peabHbIE IPOLIECCHI.

OyHKLIUY, OMMCHIBAIOIIME MPSAMYI0 U OOpaTHYIO NPOMOPIUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oyukmun Y = X2, y = X3, Y = VX, y=|x|. Tpaduueckoe permenne ypaBHEHHI i CHCTEM
YPaBHEHHH.

9 KJIACC

Yuciaa 1 BLIYHCTICHUSA

PanmonanpHbple 4yuCIa, UppalMOHANBHBIE YKCIAa, KOHEYHbIE U OECKOHEYHBIE JEeCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JCHCTBUTEIbHBIE 4YHCIAa KaK OECKOHEUHBIE
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JeCATUYHbIe ApoOH. B3auMHO 0/IHO3HAYHOE COOTBETCTBHUE MEXKIy MHOKECTBOM JIEHCTBHUTEIBHBIX
yucen U KOOPAMHATHOW MPSMOM.

CpaBHEHHE JEMCTBUTENBHBIX YHCEN, apU(PMETHYeCKHe JEHCTBHS C JCHCTBUTEIbHBIMHU
YUCJIaMHU.

Pa3zMepbl 00bEKTOB OKPYKAIOLIETO MUPA, JITUTEIHLHOCTH MTPOLIECCOB B OKPYIKAIOIIEM MHpE.

[TpuOnmmk€HHOE 3HAUYE€HHWE BEJIMYMHBI, TOYHOCTh MNpuOIMKeHUs. OKpyrieHUe YHCe.
IIpukuaka v OLEHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHus1 1 HEPABEHCTBA

JInneiinoe ypaBHeHue. Pelienne ypaBHeHUN, CBOAAIIMXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUM, CBOISIIMXCSA K KBaJpaTHbIM. BuKBanpaTtHOe
ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TpPETbed M YETBEPTOM CTEIEHEH DPA3JI0KEHHEM Ha
MHOHUTEIIH.

Pemenne npoOHO-pallMOHATBHBIX YpaBHEHHIA. PellieHne TeKCTOBBIX 3a7ad anreOpandecKumM
METOJIOM.

VYpaBHeHHe ¢ JByMs TEpeMEHHBIMH U ero rpaduk. PemieHne cucteMm ABYX JHMHEHHBIX
YpaBHEHUN C JABYyMsl INEPEMEHHBIMU. PelleHne CcucTeM [BYX YpaBHEHHW, OJHO U3 KOTOPBIX
JUHEHHOe, a JApyroe — BTOpoW creneHd. ['paduyeckas mHTEpHpeTanus CHCTEMBbl YpaBHEHUH C
JIBYyMsI IEPEMEHHBIMU.

Permenne TeKCTOBBIX 3a7a4 aIreOpanvdecKuM CIiocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

PemeHne JMHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOHU. PemieHue cucTeM JHMHEHMHBIX
HEpaBeHCTB C OJHON mepemeHHOW. KBaapaTHble HepaBeHcTBa. ['paduyeckas HMHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMECHHBIMH.

DOyHKUNH

KBampatnunass ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpPIWHATHI BEPITUHBI
napadoJibl, 0Cb CHMMETPHH 1apadoibl.

I'padmkn yskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i ux cBoiicTBa.

Yucii0BbIe M0CJ€I0BATEIBHOCTH M MPOTrPeCcCUM

[TonsiTie YMCIOBOWM TOCIEIOBATEIBHOCTU. 3aJaHUE IIOCIIEIOBATEILHOCTH PEKYPPEHTHOM
dbopmynoii u hpopmynoit N-ro dieHa.

Apudmerndeckas u reomerpuueckas nporpeccur. Dopmyssl N-ro wieHa apupMeTHIECKON U
r€OMETPUYECKON MPOTPECCHl, CYMMBI IEPBBIX N UJICHOB.

N300pakeHre 4IeHOB apu(METHYECKOW W TEOMETPHUYECKOW MPOTPEecCHii TOYKaMH Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0kKHBIE POLEHTHI.

3. Ilnanupyemble pe3y/JbTaThl 0CBOEHHS Y4eOHOr0 Kypca «AJredpa»
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJbTaTbhl OCBOCHHS IporpaMmbl  ydyeOHOro Kypca «AnreOpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHHE:

IIPOSIBJIEHUEM MHTEpeca K MPOILUIOMY M HACTOSIIEMY POCCUHCKON MaTeMAaTUKH, LIECHHOCTHBIM
OTHOIIIEHUEM K JOCTHMKEHHMSAM POCCUNCKMX MAaTEMAaTUKOB M POCCUICKOM MaTeMaTHYECKOM IIKOJIBI,
K UCTIOJIb30BAHUIO 3TUX JOCTHKEHUH B APYTrUX HayKax M MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TFOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakAaHWHA M peaju3allid ero Ipas,
IIPEJICTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH,
IpoIEeIyp TPAKIAHCKOTO 00IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), FTOTOBHOCTBIO K OOCYKJIEHHIO
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUM HayKH, OCO3HAHUEM
BaXHOCTU MOPAJIbHO-3TUUYECKUX IPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHUE:
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YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pELICHUWU NPAKTUYECKUX 3a7ad MaTeMaTUYeCKOU
HaIpaBJIECHHOCTH, OCO3HAaHWEM BAKHOCTH MAaTEMaTHUYECKOro O0Opa30BaHUS HA MPOTSHKCHHH BCEH
JKU3HU TSI YCTICITHOW MPOPECCHOHANBHON NESTENIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U MOCTPOCHUEM MHAMBHUAYAIbHON TPAaEeKTOPUHU 0Opa30BaHUS M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K HMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSATHUIO MAaTEMaTHUYECKHX
00BEKTOB, 3aJ1a4, PELICHUM, pacCyKIeHUN, YMEHUIO BUJETh MaTeMaTHUYeCKUe 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO TO3HAHUSA:

OpUEHTAINEe B JEATEIILHOCTH Ha COBPEMEHHYIO) CHCTEMY HAy4YHBIX MpEICTaBICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI UeJIOBEKa, MPUPOJAbI M OOIIecTBa, MOHUMaHUEM
MaTEeMaTHYECKOM HayKd KaK cQepbl YeIOBEYECKOW MAESITeNbHOCTH, JTamoB €€ pasBUTUS U
3HAYMMOCTH JUIsl Pa3BUTHS LIMBWIM3ALWH, OBIAJACHUEM S3bIKOM MATEMAaTHUKA W MAaTEMAaTHYECKOU
KyJbTypOM KaK CpEICTBOM TIO3HAHHUS MHpA, OBJIAJCHUEM MPOCTEHIIMMHU  HaBbIKAMHU
HCCJIEI0BATENbCKON IEATEIbHOCTH;

6) ¢usuveckoe Bocnutanue, GopMUpPOBaAHHE KYJIbTYPbI 310POBbSI U IMONMOHAJIBLHOIO
OJaronoJryumsi:

TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEACHUS
3I0pOBOro 00paza >KM3HHM (370pOBOE MHUTaHME, COATaHCHUPOBAHHBIA PEXUM 3aHITHA U OTABIXA,
perynsipHasi (uznyeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTBIO HAaBBIKA pe(IEKCUH, NMPU3HAHHEM
CBOETO MpaBa Ha OUIMOKY M TaKOTO K€ MpaBa JPyroro 4YeaoBeKa;

7) 3K0JI0OTH4YecKoe BOCIIMTAHME:

OpUEHTAIle Ha NMpUMEHEHHEe MaTeMaTUYeCKUX 3HAHWM A pelieHus 3axad B o0jacTu
COXPAaHHOCTH OKpPY’KAIOIIEH Cpeabl, TUIAHUPOBAHUS TOCTYNKOB M OILIEHKH HX BO3MOXHBIX
MOCNEACTBUM U OKpYXalollel cpenbl, OCO3HaHHEM TI00aJbHOrO0 XapakTepa SKOJIOTHYECKHX
mpoOJIeM U MyTeH UX PEIICHHUS;

8) apanTanus K U3MEHSIOIUMCS YCJIOBUSAM COIUAJIBbHON U MPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCIIOBUSX HEONPENENEHHOCTH, TMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YHCIIE YMEHHE YUHUTHCS y APYTHX
J0JIeH, MpUoOpeTaTh B COBMECTHOW JESITEIIbHOCTA HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIMH W3
OIBITA JPYTHUX;

HEOOXOAMMOCThIO B (DOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4YHUCIE (HOPMYJIUPOBATH HJICH,
MOHSTUSA, THUMOTE3bl 00 OOBEKTaX U SIBICHUSX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATh
JIeUITUTHI COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIHIO
KaK BBI30B, TpeOYyIOUIUH KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMBIC PEIICHHUS U JCHCTBUS,
(dbopMyIIHpOBATh U OLIEHWBATH PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHBI
Ilo3naBaTebHBbIC YHHBEPCAJIbHBIE YUeOHbIE JeHCTBUS
Ba3oBble Jiornyeckue aeicTBUA:
® BBISABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMAaTHUYECKUX OOBEKTOB,
MOHSTUM, OTHONICHUNH MEXAy TMOHATUAMHU, (OPMYIHUPOBATH ONPEICICHUS MOHITHIA,
YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUA JIJIsi 0000IICHUS U
CpPaBHEHUs1, KpUTEPUU TIPOBOJUMOTO aHAIM3a;
® BOCIPHHHUMATH, (OPMYJIHPOBATh M MPEOOPA3OBBHIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHUlIaTeIbHbIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,
® BBISBISATH MAaTEMATUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W MPOTHBOpEUUs B (haKTax,
TAHHBIX, HAONIONEHUAX U YTBEPXKICHUSX, IMpeanaratb KpPUTEPUU ISl BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
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Je7aTh BBIBOJBI C HCIIOJIH30BAaHHEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYEHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUH;

pa3duparb JOKa3aTeIbCTBa MATEMATUUYECKUX YTBEPXKACHUH (MPsAMBIE M OT IPOTUBHOTO),
IPOBOANUTH CAMOCTOSTENIPHO HECIOXKHBIE JO0Ka3aTeIbCTBA MaTEMAaTHYECKUX (DaKTOB,
BBICTPaMBaTh ApryMEHTALMIO, MPUBOJIUTH NMPUMEPHI U KOHTPIPUMEPHI, 0O0OCHOBBIBATH
COOCTBEHHBIE pacCy KICHUS;

BbIOMpATh crmoco® pemeHUs y4yeOHOM 3agaum (CpaBHHMBATh HECKOJIIBKO BapUaHTOB
peleHusi, BRIOUpaTh HambOoyiee MOAXOIAIMNN C y4ETOM CaMOCTOSITEIHHO BBIACICHHBIX
KpUTEPHUEB).

Bba3oBble ucciaeaoBaTedbLCKHE AeliCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIICIOBATESIIbCKHIA HHCTPYMEHT MO3HAHUS, (OPMYIUPOBAThH
BOIPOCHL, (PUKCUPYIOLIUE MPOTUBOPEUUE, MPOOJIIEMYy, CaMOCTOSITENIBHO YCTaHABIMBATH
HCKOMOE U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, apPTyMEHTUPOBATH CBOIO MO3UINI0, MHCHHCE;
MPOBOJIUTH IO CAMOCTOSATEILHO COCTABJIICHHOMY TUIaHY HECJIOXKHBIH OSKCIEPUMEHT,
HEOOJIBIIIOE UCCTIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOr0 0OBbEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTy COOO;

CaMOCTOSITENILHO (DOPMYITHPOBATH 0OOOIICHUST M BEIBOJBI 110 PE3yJIbTaTaM IMPOBEIAEHHOTO
HAOIIO/IEHUS, WUCCIICIOBAHMs, OIEHUBATH JOCTOBEPHOCTh IONYYEHHBIX pPE3yJIbTATOB,
BBIBOJOB U 0000IIEHHIA;

MMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEATOI0KECHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pat6ora ¢ undopmanmeii:

BBISIBJIATH HEJOCTATOYHOCTh M M30BITOUHOCTh MH(OPMAIIUH, JAaHHBIX, HEOOXOAUMBIX IS
peuieHus 3a1a4u;

BBIOMpATh, AaHAIM3HPOBATH, CHCTEMATH3MPOBATH W HMHTEPIPETHPOBATH HH(OPMAIUIO
pa3IMYHBIX BUIOB U (DOPM MpeICTaBICHHUS;

BbIOMpaTh (opMy HpeAcTaBiICHUs MHPOPMALUU M WIUIIOCTPUPOBAThH pellaeMble 3a7aud
CXeMaMH, IuarpaMMaMu, UHOU rpadUKoi U X KOMOMHALIUAMY;

OLIEHMBATh HAAEKHOCTb MH(OpPMALMU IO KPUTEPHUSIM, NMPEAJIOKEHHBIM YUYHUTEIEM HIN
c(OpPMYITMPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUSA:

BOCIPUHUMATh U (DOPMYIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCJIOBHUSAMH M IIENSIMU
oOmIeHHs, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK) TOYKY 3pPCHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOJy pEIIeHUs 3aJayd, KOMMEHTHUPOBAThH
MOJIYYEHHBIN pe3yJsIbTaT;

B X0Ji¢ OOCYXXJE€HUS 3a]1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI, MPOOIJIEMHI,
pelaeMoil 3aJaun, BhICKA3bIBaTh WICH, HAIICJICHHBIC HA TIOUCK PELICHUS, COMOCTABIISTh
CBOM CYXJCHHS C CYXKIECHUSIMH JAPYTHX YUYACTHUKOB JHAIOTa, OOHAPYKUBATh Pa3INune U
CXOACTBO TMO3WIIMNA, B KOPpeKTHOH (opme GdopMynupoBath pas3HOINIACHS, CBOU
BO3Pa)KEHUS,

MIPEACTABIATh PE3YIbTaThl PEIICHUS 3aJa4M, DKCIIEPUMEHTA, HUCCIEIOBAHUS, MPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3a7ad MPEe3eHTAluu U
0COOEHHOCTEN ayIUTOPUH;

MMOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON M MHAMBHUIYyaJbHON paboThl Mpu
pelIeHNN yu4eOHBIX MaTEMAaTUYECKHX 3a]1aY;

MPUHUMAThH I1Ie]Ib COBMECTHOM NEeSATENbHOCTH, TUIAHUPOBATH OPTaHMU3AIMI0 COBMECTHOU
paboThI, pacnpenensaTh BUIbI paboT, TOTOBAPUBATHCS, OOCYX IaTh MPOIECC U Pe3yJIbTatr
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

Y4acTBOBaTh B TPYIIOBBIX opMax paboThl (00CYykIeHUsI, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U JPYTHE), BBIMOIHATH CBOIO YacTh PabOTHl U KOOPIUHUPOBATH CBOM JICUCTBUSA C
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JAPYTUMH 4YI€HAMH KOMaH/bl, OLICHUBATh KAueCTBO CBOETO BKJIAAA B OOMIMHA MPOAYKT IO
KpuTepusaMm, chopMyIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.
PeryisiTuBHbIe YHHBepcaJbHbIe y4eOHbIe AelicTBUS
Camoopranm3zanus:
® CaMOCTOSITENIbHO COCTABIIATH IUIaH, AITOPUTM peIHIeHUs 3aJadyd (WIM €ro 4YacTb),
BbIOMpATh CHOCOO pemieHus ¢ Y4ETOM HMEIOLIUXCS PecypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpPOBaTb W KOPPEKTUPOBATH BapUaHTHl PELICHUH C YUYETOM
HOBOW MH(pOpMaIUy.
CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEICKT:
e BJaJeTh CHOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca U pe3yibTaTa pelleHHs
MaTeMaTHUYECKOH 3a1a9u;
® MpeABHUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYThb NpPH PEIICHUWU 3a7auyd, BHOCHUTH
KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJACHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIECHUBATb COOTBETCTBUE pE3yJIbTaTa JEATEIBHOCTH IMOCTABJIECHHOW L€ U YCIOBHSM,
OOBSICHATh NPUYMHBI TOCTHKEHUS WM HEAOCTHKEHMS LIeIM, HaXOAUTh OUIMOKY, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.
IMPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydyenuss B 7 KJjacce OOydyaroOmMUNUCS TMOJMYYUT CIEAYIONIME TPEIMETHbBIS
pE3YJIbTATHI:

Yucia v BbIYMCIEHUSA

BbimonHsATe, coueTass yCTHble M NHUCbMEHHbIE NPUEMBI, apupMEeTHYEeCKHe IeHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTh 3Hau€HMs YUCIIOBBIX BBIPAXKEHUH, MPUMEHATh Pa3HOOOPA3HbIE CIIOCOOBI M MPUEMBI
BBIUHCIICHHSI 3HAUEHUH APOOHBIX BBIPAXKEHHM, COlepKaluX OOBIKHOBEHHBIE U IECATUYHbIE IPOOH.

[Tepexoaute OT omHON (hopMBlI 3amucu ymcend K JApyroil (mpeoOpa3oBbIBATH AECATHUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYI0 B JIECATUYHYIO, B YAaCTHOCTU B OECKOHEYHYIO
JECATUYHYIO 1pO0b).

CpaBHUBATH U YIIOPSAIOUMBATH PALIMOHAIBHBIE YHCIA.

OKpyriasTh uucna.

BBINONMHATE NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAY€HHM YHCIOBBIX
BBIPAKEHUI. BBINIOIHATE AEHCTBUA CO CTENEHAMU C HATypaJIbHBIMU MTOKA3aTEISIMH.

[TpuMeHsITh MpU3HAKU AETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemars nNpakTMKO-OPMEHTUPOBAHHBIE 3a/ayM, CBS3aHHBIE C OTHOIIEHHUEM BEJINYMH,
MIPOMOPIMOHATIFHOCTBIO BEJIMYUH, MPOLIEHTAaMHU, UHTEPIPETUPOBATh PE3YyJIbTaThl PELICHUS 3a7ad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOIICTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

AuredpanyecKue BbIpasKeHUs

Hcnonb30BaTh anredpandeckylo TEPMHHOJIOTUIO M CUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHHS yueOHOro MaTepuara.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPAKEHUN NPY 33JaHHBIX 3HAUCHHUSIX EPEMEHHBIX.

BoimonusaTe npeoOpa3zoBaHUs LIEJIOT0 BBIPAXKEHHS B MHOTOYJIEH NMPUBEACHHEM I0J00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATP yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWICHAa HAa MHOTOYIIEH,
OPUMEHSTH (HOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBISATh Pa3ioKEHNE MHOTOWIEHOB Ha MHOXKHTEIH € TIOMOIIBIO BEIHECEHHS 32 CKOOKH
00I11eT0 MHOXKHTEJIS, TPYNITUPOBKHU CIIAraeMbIX, IPUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[TpumensTh peoOpa3oBaHKsi MHOTOYJICHOB Ul PEIICHUs PA3JIMYHbIX 33]a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PE€aIbHON IPAKTUKY.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpajdbHBIMHU TIOKA3aTeNsIMH JUIsl MPeoOpa3oBaHUS
BBIPAKCHUM.



YpaBHeHHUS M HEPABEHCTBA

PemaTe 5MHEVWHBIE ypaBHEHHMS C OJHOM NEPEMEHHOW, NPUMEHSS NpaBWiIa Iepexoja OT
HCXOJHOI'0 YPAaBHEHNUS K paBHOCUIBLHOMY eMy. IIpoBepsTh, ABIIIETCS JIM YUCIIO KOPHEM YpaBHEHUS.

[TpumensTh rpaduueckre METObI IPH PEIICHUN JTUHEWHBIX YPaBHEHUN U UX CUCTEM.

[TonOupath npuMepsl Map 4Yucell, SBJSAIOMINXCS PEIIEHUEM JIMHEHHOTO YpaBHEHUS C JIByMsI
MIEPEMEHHBIMH.

Ctpoutb B KOOPAMHAaTHOM IUIOCKOCTH TpaduK JUHEHHOTrO YpaBHEHUS C JIBYyMs
MEPEMEHHBIMH, MOJIb3YSCh IPpaUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPaBHEHHUS.

Pemarb cucteMbl IBYX JIMHEHHBIX YpaBHEHUH C JIByMs IEPEMEHHBIMH, B TOM 4YHUCIIE
rpaguvecKy.

CocTaBiATh M pelmarh JUHEHHOE YPaBHEHUE WIM CUCTEMY JIMHEHHBIX YpaBHEHHH IO
YCJIOBHUIO 3aJa4M, WHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJYYEHHBIN
pe3ynbTar.

DyHKIUH

N300paxxaTh Ha KOOPJAWHATHOMN MPSMON TOUYKH, COOTBETCTBYIOIINE 3aIaHHBIM KOOpPJIMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbl, 3aIIUCHIBATH YHCIOBBIE TPOMEKYTKH Ha alNreOpandeckoM s3bIKe.

OTmeuaTh B KOOPAMHATHON TUIOCKOCTH TOYKH I10 33/IaHHBIM KOOPAMHATAaM, CTPOUTH IpaduKu
nuHerHbIX QyHkIui. Ctpouth rpaduk GyHKINU Y = [X|.

OnwuceIBaTh ¢ MOMOIMIBIO (DYHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXK]y BEIIMYMHAMU: CKOPOCTD,
BpEMS, paCCTOSIHUE, IIeHA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIHHOCTh, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHne (HyHKIMU 1O 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocod MpeCTaBICHUS W aHalIW3a MHGPOpMAIUH, U3BIEKAaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(UKOB PeaTbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koniy oOydenus B 8 kJjacce oOydaOmUNCS TOIYYUT CJEAYIOUINE MPEIMETHBIE
pe3ybTaThl:

Yucsia 1 BBIYUCICHUSA

Hcnonbs30BaTh HadalbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX 4YMCEN IS
CpPaBHEHMS, OKpYTJCHHUS W BBIYHCICHHUH, W300pakaTb AEWCTBUTENbHBIE YHCIAa TOYKAMHU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpumeHsTh MOHATHE apU(PMETHUECKOTO KBaJIPATHOTO KOPHSI, HAXOJUTh KBaJpaTHbIE KOPHH,
UCIOJNB3YySl MpU HEOOXOAUMOCTH KAJIbKYJSATOp, BBIIOJHATh HPeoOpa3oBaHUsl BBIPAKEHUH,
CoZiepKalIuX KBaJpaTHbIe KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucy OOJIBIIMX W MaJbIX YWCET C TOMOIIBIO JCCATUYHBIX Ipo0ed u
creneHei yucna 10.

Auredpanyeckue BbIpaskeHUs

[IpuMeHsTh TOHSTHE CTENEHH C LEeNbIM I[OKa3aTesleM, BBIMOIHITh MPEeoOpa3oOBaHuUs
BBIPAKECHUM, COAEPKAIIUX CTEIIEHU C LIEJIBIM TIOKA3aTEIIEM.

BBIONMHATE TOXKIECTBEHHBIE MPEOOpa30BaHUS PAIMOHANBHBIX BBIPAKEHUH HAa OCHOBE
NpaBWI JEHCTBUI HAJl MHOTOWICHAMH H aIreOpandecKuMH IpOOsIMH.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTh peoOpa3oBaHUs BHIPAKEHUHN Ul PELICHUs PAa3IMYHBIX 33]a4 U3 MATEMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IPAKTUKY.

YpaBHeHHUS M HEPABEHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE ypaBHEHHS M pallMOHAIbHbIE YPABHEHMS, CBOJSLIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

IIpoBOINTE MpOCTEMIINE WCCIEIOBAHNS YPAaBHEHHM M CUCTEM YpPaBHEHMI, B TOM YHCIIE C
NpUMEHEHHEM TpapUuecKuX MpeiCTaBIeHUl (yCTaHaBIMBAaTh, UMEET JM YPaBHEHUE WM CHUCTEMA
YpaBHEHUH pelleHUs], €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

[Tepexoaute OT CIIOBECHOH (QOPMYIHPOBKM 3agaud K €€ anreOpandeckoid MoJenu C
MOMOIIbIO COCTaBJICHUS YPAaBHEHHUS WM CUCTEMbI YpaBHEHHM, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4 MOJIyYE€HHBIN pe3yIIbTar.
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[TpuMeHATh CBOMCTBAa YUCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLEHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM TEPEeMEHHONH W WX CHCTEMBI, JaBaTh TPAPUUECKYH WILTIOCTPAIHIO
MHOX€ECTBa PELICHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUH

[ToHuMaTh M HCIIONB30BaTh (PYHKUIMOHAIBHbBIE TIOHATHS U SI3bIK (TEPMUHBI, CHUMBOJIHNYECKUE
0003HaYeHUsI), ONPEAENATh 3HaUeHHe (PYHKUIHUU MO 3HAUYEHHIO apryMeHTa, OMpEeNeNsTh CBONCTBA
¢byHKunu o e€ rpaduKy.

CtpouTth rpaduKy dIeMEHTapHBIX QYHKIIUNA BHIA:

y = kix, y = X2,y = X3,y = |X|, y = VX, orichIBaTh CBOICTBA YHCIOBON (BYHKIHH 110 68
rpaduky.

K xonmy oOyuenus B 9 KkJacce oOyYaroIIMICS TMOMYYHUT CIEAYIOIIME TPEIMETHBIE
pE3yNIbTaThI:

Yucia v BbIYUCICHUSA

CpaBHUBATH U YIIOPAIOUMBATH PALIMOHAIBHBIE H UPPALIMOHAJIbHBIE YUCIIA.

BeimonHATe apudmeTnyeckue ACHCTBHS C pPAlOHAIBHBIMU YUCIIAMH, COYeTas YCTHBIE
MUCHbMEHHBIEC TPUEMBI, BBITTOJIHATH BBIUMCICHUS C UPPAIIMOHATBHBIMU YHCIAMHU.

HaxonuTh 3HaUeHUs CTENEHEW ¢ LENBIMHU TOKa3aTeNs MU U KOPHEH, BBIYHMCISATH 3HAYCHHS
YHCIIOBBIX BBIPAKCHUH.

OKpyTJIsATh AEUCTBUTEIBHBIC YHCIIA, BBITIONHATh TPUKUIKY PE3yJIbTaTa BHIYUCICHUH, OLIEHKY
YHCIIOBBIX BBIPAXKECHUH.

YpaBHeHUs] H HEPABEHCTBA

Pemarp nuHeliHbIe U KBaJIpaTHbIC YpaBHEHUS, YPaBHEHUS, CBOSAIINECS K HUM, IIpOCTeiIne
JpOOHO-palOHATIBHBIC YPABHEHHUSL.

Pemarb cuctembl ABYX JHMHEWHBIX YpaBHEHUH C JIBYyMs MEPEMEHHBIMH M CHCTEMBI JIBYX
YpaBHEHHIA, B KOTOPBIX OHO YPaBHEHUE HE SIBJISACTCS JIMHEHHBIM.

Pemmath TekcTOBBIE 3ajaun anreOpanueckuM CiocoOOM C TOMOIIbIO COCTABIICHUS! YPaBHEHUS
WIN CHCTEMBI IBYX YPAaBHEHHH C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MpocTeiire HUcciaeI0oBaHUSl YPAaBHEHUN M CHCTEM YpaBHEHUU, B TOM YHUCIE C
NpUMEHEHHEM TpadUUecKuX MPEICTaBICHUH (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WIIM CHUCTEMa
YpaBHEHUU PEILIEHUSs, €CITU UMEET, TO CKOJIBKO, U TIpoyee).

Pemate JMHEWHbIE HEpPAaBEHCTBA, KBaJpaTHBIE HEPAaBEHCTBA, HW300pakaTh peIICHUE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aITUCHIBATH PEILIEHUE C TIOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIOIINE KBAJIPATHOE
HEPAaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEeMbl HEPABEHCTB HA YHUCIOBOM MpPSMOMW, 3alHCHIBATh
pelIeHue ¢ TOMOIIHI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKUUH

Pacnio3naBaTh (QyHKIMM M3y4eHHBIX BUIOB. [l0Ka3bIBaTh CXEMaTHYECKH PACMOJIOKEHUE Ha
KOOPJMHATHOM IIOCKOCTH rpadukoB GyHKIwmid Buaa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, Yy = VX, y = ||, B 3aBHCHMOCTH OT 3HaueHH# KO>((HIMCHTOB, OMICHBATE CBOMCTBA
GyHKIMIA.

Crpoutb M u300pakaThb CXEMaTHMYECKH TIpadUKd KBaJIpAaTUYHBIX (YHKIMH, ONMUCHIBATH
CBOWCTBA KBaIPaTUYHBIX (DYHKIMHA MO UX TpauKaMm.

PacrniozHaBaTh kBagpaTHuHyr (QyHKIHIO TIO0 (hopMyJie, MPUBOJUTE MMPUMEPHl KBaPaTHIHBIX
(bYHKUMN U3 peallbHOW KU3HU, GU3UKU, TE€OMETPHUH.

YucioBbIE MOCJIE0BATEIHLHOCTH H MPOTrPecCHH

PacriozHaBaTh apu(pMETHYECKYI0O U T€OMETPHUYECKYIO MPOIPECCHM IMpH pasHBIX CIIOCO0ax
3aJIaHus.

BBINONHATE BBIUMCIEHUS C HCHOJb30BaHHWEM (opMya N-ro uwieHa apu(MeTndyeckoil u
T€OMETPUYECKON MPOTrPECCUM, CYMMBI ITEPBBIX N YWICHOB.

N300pakaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHON TNIOCKOCTH.
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Pemiate 3aga4u, CBA3aHHBIC C YHCJIOBBIMU ITOCJIICAOBATCIbHOCTAMU, B TOM YHCJIC 3ada4ud H3

peasibHOM JKM3HHU (C HCTIONB30BAaHUEM KaJIbKYJIATOPA, HIU(POBBIX TEXHOJIOTHUH).

4. TemaTu4ecKkoe IJIAHUPOBAHUE

7 KIIACC
Ne n/n HaunMmeHnoBaHue pa3jeiioB U TeM KonnuectBo  DiiekTpoHHBIE (UG pPOBHIE)
B NporpamMmbl 4acoB o0pa3oBaTe/ibHbIE pecypchl
1 Ywncita n BeraucieHus. PanmmonansHeIe - Bu6miorexa [[OK
aucna https://m.eds00.ru/7f415b90
bu6mmorexa [IOK
2 AJIre0panteCKue BHIpaKCHNIA 27 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
3 VPABHEHMUS! 1 HEPABEHCTBA 20 https://m.edso0.ru/7f415b90
bu6nuoreka [JOK
4 KoopwHatet n rpauku. ®yHKimn 24 https://m.edsoo.ru/7f415b90
bubnmorexa [JOK
S TosTopenne u 06odmennue 6 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102
[TPOI'PAMME
8 KJIACC
Ne i/m HaunMeHoBaHMe pa3/ie/ioB U TeM KonanuectBo  DiexktponHble (1udpoBbIe)
NPOrpaMMbl 4acoB o0pa3oBaTe/ibHbIE PeCypChl
1 Uucna u Beruncienus. Kpagparasie 15 bubmuoreka [JOK
KOpHHU https://m.edsoo.ru/7f417af8
5 UYucna u Beruucaenus. CTeneHs ¢ 7 bubmuorexa [JOK
LIEJIBIM TTOKa3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIPaXeHHUs. 5 bu6nuorexa [IOK
KBagpatublii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BbIPAKECHHUS. 15 bubanorexa [HOK
AnrebGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 15 bubnmnorexa [JOK
KBanpaTtHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHEeHMS U HEPABCHCTBA. 12 bubmnoreka LIOK
HepaBeHnctBa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 ©yHKupH. OCHOBHBIE HOHATHA 5 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 PyHKuMK. HHCIOBEIC QyHKIH 9 https://m.edsoo.ru/7f417af8
bu6nmorexa [JOK
10 ITosTopenne u 0Godmenue 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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https://m.edsoo.ru/7f417af8
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9 KUIIACC

Ne HauMeHoBaHue pa3/iesioB U TeM KoimuyectBo  JuexTpoHHbIe (HU(pPOBLIE)
n/n MPOrpamMMbl 4acoB o0pa3oBaTe/bHbIE PeCypChl
Yucna v BEIYUCIICHUS. 9 bu6mmoreka [IOK
JlelicTBUTENbHBIC YHCTIA https://m.edso0.ru/7f419d08
YpaBHEHHS 1 HEPABEHCTBA. 14 bubnunoreka [JOK
YpaBHEHUsI C OJTHOW IIEPEMEHHOM https://m.eds00.ru/7f419d08
YpaBHEHUs U HEPABEHCTBA. 14 bubnuorexa [JOK
Cucrembl ypaBHEHUH https://m.eds00.ru/7f419d08
YpaBHEHUS 1 HEPABEHCTBA. 16 bubnnoreka [JOK
HepaBeHnctBa https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
PyHKimu 16 https://m.eds00.ru/7f419d08
YucnoBbie OCIEA0BATEIHLHOCTH 15 bubmorexa LIOK
o https://m.edso0.ru/7f419d08
[ToBTOpenwue, 06001IEeHNE, 18 bubmuoreka [JOK
CUCTEMAaTU3allis 3HaHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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