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IHOACHUTEJIBHASA 3ATIUCKA

Anrebpa sBIS€TCS OJHUM M3 OIMNOPHBIX KypCOB OCHOBHOTO 00miero oOpa3oBaHUs: OHA OO0ECleUYMBaeT HM3Y4YCHHE APYTHX AUCHUILINH, Kak
€CTECTBEHHO-HAyYHOI'0, TaK U T'YMaHUTAPHOI'O LIUKJIOB, €€ OCBOEHHE HEOOXOMMO IS IIPOI0JIKEHUsI 00pa30BaHMs U B IOBCEAHEBHOM *kU3HU. Pa3Butue
y 00yYaromuxcs HAy4YHBIX MPEICTABICHUN O TPOUCXOXKACHUH U CYIITHOCTH alIre0pandecKux abCcTpaKIuii, cnocode 0TpaskeHUsI MaTeMaTHYECKOW HaAYKOM
SBJICHUA M IPOLECCOB B IMpPHPOJE U OOIIECTBE, POJM MATeMaTHYECKOrO0 MOJEIMPOBAHUS B HAayYHOM IIO3HAHMM U B IPAKTHKE CIIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHUS M KAUYECTB MBIIUICHHS, HEOOXOAUMBIX JJISl aJalTallid B COBPEMEHHOM IH(poBom obmecTtBe. M3ydeHnune
anreOpbl obecrieunBaeT pa3BUTHE YMEHHs HaOltoJaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBILIUIEHHS, CIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JEHCTBHS M BBIBOJIBI, (POPMYIHPOBATH yTBepxkaAeHus. OcBoeHHE Kypca anreOpbl 00ecrednBaeT pa3BUTHE
JIOTMYECKOT0 MBIIIJICHU OOYyYaroIUXCsA: OHU HCHOJb3YIOT JAECAYKTHBHbIE M HWHAYKTHUBHBIE pPAacCyXIEHHsA, OO0OOLIEHME M KOHKPETU3ALHIO,
abctparupoBanue u aHainoruto. OOydeHnue anreOpe mpenarnoyaraeT 3HAYUTEIbHBI 00BbEM CAMOCTOSATEIILHONW JIEATEITFHOCTH 00YYarOIIUXCS, TO3TOMY
CaMOCTOSITENIbHOE PELICHUE 3a/1a4 SBJISETCS peaan3alueil 1esTeIbHOCTHOTO MPUHLUIA 00y4eHus.

B crpykrype mporpammbl yueOHOro Kypca «Anredpa» Uis OCHOBHOTO 00IIero oOpa3oBaHUSI OCHOBHOE MECTO 3aHUMAIOT COIEPIKATEIbHO-
METOAMYECKHE JMHUU: «Yuciia ¥ BBIUMCIECHUS», «AsreOpanyeckue BbIpaXXEHUs», «YpaBHEHUs U HepaBeHCTBay, «DyHkuum». Kaxnpas u3 stux
COZIepPIKATEIbHO-METOJUUECKUX JIMHUIA Pa3BUBACTCA HA MPOTSDKEHUH TPEX JIET M3YYEHUsS Kypca, B3aUMOICHCTBYS C IPYTMMHU €ro JMHUsSMH. B xome
U3y4eHUs] y4eOHOro Kypca oOydyaromuMcs PUXOAUTCS JJOTHUECKH paccy’XIaTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBS3M ¢ 3THM B
nporpaMMmy y4eOHOTO Kypca «Anredpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pasfefiaX MaTeMaTH4eCKOTro
00pa3oBaHMs U CIIOCOOCTBYIOIME OBJIAJICHUIO 00YYarOIMMUCS OCHOB YHHBEpPCAJILHOTO MaTeMaTH4ecKoro si3blka. CoiepikaTenbHON M CTPYKTYypHOU
0COOEHHOCTBIO YUEOHOT0 Kypca «AJredpay» sSIBIIETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxanne auMHMM «YMclaa W BBIYUCICHMS» CIYKUT OCHOBOHM JUIsl JaJbHEHIIEro HM3y4yeHHs MaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO Y
00yYaroImuXxcs JOrMYECKOr0 MBIIUICHHS, (JOPMUPOBAHUIO YMEHHSI ITOJIb30BAThCS AITOPHUTMaMH, a Takke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HEOOXO/MMBIX JUIS TOBCEHEBHOW >KM3HU. Pa3BUTHE MOHATHSA O YHMCIE HA YPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHMs CBSA3aHO C PALlMOHATIBHBIMH U
MppaIMOHATIFHBIMU YHCIaMU, (DOPMUPOBAHHEM IIPEJICTABICHUH O JCHCTBUTEIHHOM YHCIE. 3aBEpUICHWE OCBOSHHS YHCIOBOW JIMHUM OTHECEHO K
cpeaHeMy oduieMy 00pa30BaHMIO.

Copepxanue AByX aiare0panyeckux JUHUN — «AnreOpandeckyue BhIpaXXEHUsD U «YpaBHEHUS U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Y
o0yyaroImuxcs MaTeMaTHYeCKOro armnapara, Heo0X0AUMOTro Ul PelIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX MPEAMETOB U MPAaKTUKO-OPHEHTUPOBAHHBIX
3agad. Ha ypoBHE OCHOBHOT'O 001Iero 00pa3oBaHUs YU€OHBIN MaTepHal TPYITUPYETCs BOKPYT pallMOHAIBHBIX BRIpAKEHUH. Anredpa JeMOHCTPHPYET
3HAaYeHHE MaTeMaTHKH KakK s3bIKa JJIs1 OCTPOCHHS MAaTeMaTUYECKUX MOJeNeH, OMIcanus MpOoLeCcCOB U ABJICHUN peabHOro Mupa. B 3agaun o0ydenus
anre0pe BXOJAT TaKKe NalbHEWIIee Pa3BUTHE AITOPUTMUYECKOTO MBIILUICHHS, HEOOXOIUMOTO, B YACTHOCTH, JUII OCBOSHHS Kypca WH(GOPMATHKH,
OBJIaJICHUE HaBBIKAMU JEIyKTHUBHBIX paccyxaeHuil. [IpeodpazoBanre cUMBOJIBHBIX (JOPM CHOCOOCTBYET Pa3BUTHIO BOOOpPAKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxxanne (QyHKIMOHAIBHO-TpaUUYECKON JIMHUM HAIEeNeHO Ha TIOJy4eHHEe OOyYalolUMHCS 3HAHMH O (YHKIMAX Kak BaKHEHIIeH
MaTeMaTHYeCKOW MOJIETH JUTsl ONMHCAHWS M HMCCIECIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB M SIBICHHWHA B NMpHpoJe W odOmecTBe. M3yueHne maTtepuana
CIOCOOCTBYET pPa3BUTHIO y OOYYAIOUIMXCS YMEHHsS HCIIOJIb30BaTh pPa3jIMYHbIC BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MAaTeMaTHKH — CIIOBECHBIE,
CHUMBOJIMYECKHE, TpapruecKue, BHOCUT BKJIal B (POPMHUPOBAHNUE MPEACTABIECHUHN O PO MaTEMATUKH B Pa3BUTUU LIMBUIIM3ALMU U KYJIbTYPBI.

CormacHo ywyeOHOMY ImiaHy B 7-9 kjaccax u3ydaercst y4eOHBIH Kypc «Anredpa», KOTOPBIA BKIIOYAET CIIEAYIOIINE OCHOBHBIC pa3feiibl
cofepxkanus: «Yucna u BBIYUCICHUA», «ANreOpandeckre BeIpaKEeHUs», « Y paBHEHUS U HEPAaBEHCTBa», «DyHKIMI».

Ha u3yuenue yueGHOro Kypca «Anredpa» orBogutcs 306 gacos: B 7 knacce — 102 vaca (3 yaca B Hezpeno), B 8 kinacce — 102 gaca (3 yaca B
Heneno), B 9 kiacce — 102 gaca (3 yaca B HefIeINi0).



COJEP)KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUA

JpoOu 0ObIKHOBEHHBIE U AECATUYHBIE, IEPEXO]] OT OHOM (hopMbI 3anucu 1podeil k apyroi. [loHsTHe panroHaIbHOIO YKCIIa, 3a1UCh, CPABHEHUE,
YIOPSIIOYMBAHKUE PAIIMOHAIBHBIX YHCEl. ApHU(METHYEeCKUEe NSHCTBUS ¢ pallMOHAIBHBIMU YHCIaMH. Pemenne 3amau u3 peaibHOM MPaKTHUKU Ha YacTH,
Ha JIpoowu.

CreneHsb ¢ HaTypaIbHBIM [TI0Ka3aTeIeM: ONpeiesieHNe, IPeoOpa30BaHue BHIPAKEHUI HA OCHOBE OIIPEIEIeHUs, 3alIUCh 00IbIINX yncen. [[poneHTsl,
3aIlMCh NPOLIEHTOB B BUJIE IpOOH U ApoOH B BUJIE MPOLEHTOB. TpH OCHOBHBIE 33/1a4M HA MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PeaIbHON MPaKTHKH.

[IpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HaTyPAJIbHBIX YHACEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHas MPOIOPLUOHAIBHOCTH.

Auredpanyeckue BbIpasKeHUs

IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUSA C NEpeMEHHOM. JlomycTuMble 3Ha4YeHMsI IepeMeHHBIX. [IpencraBieHne 3aBUCMMOCTH MEXKIY
BeIMYMHAMU B BUE (popmyiiel. Berancienus no ¢popmyrnam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO PABHBIC BBIPAKCHHUS, ITPABHIIA
peoOpa3oBaHusl CyMM U IPOU3BEACHUH, TpaBHia PAaCKPHITHS CKOOOK U MPUBEICHHS MTOJ00OHBIX ClaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.

OpnowieHsl 1 MHOrowieHsl. CTeneHb MHOrouaeHa. Cl0KeHue, BBIUNTaHUE, YMHOKEHHE MHOTOWIEHOB. DOPMyJIbI COKPAILIEHHOTO YMHOXKEHMS:
KBaJpaT CyMMBI U KBaJpaT pasHOCcTH. DopMyJsia pa3HOCTH KBaIpaToB. Pa3iokeHre MHOTOYJIEHOB HA MHOKHUTEIIN.

YpaBHeHNs U HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUS, IIpaBUiIa MpeoOpa3oBaHUsl ypaBHEHUS, PABHOCUIIBHOCTh YPABHEHUH.

JIuneitHOE ypaBHEHME C OHOM IEPEMEHHOM, YUCIIO KOPHEN JIMHEWHOTO YPaBHEHHUS, pELICHHUE JIMHEWHBIX ypaBHEeHUH. CoCTaBlIeHHE YpaBHEHU 1O
YCJIOBHIO 3a/1a4u. PenieHue TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPAaBHEHH.

JluneliHoe ypaBHEHUE C BYMs NepEeMEHHbIMU U ero rpaduk. Cucrema JByX JIMHEHHBIX ypaBHEHUH C IBYyMs NEpeMEeHHbIMH. Pemienue cuctem
ypaBHEHUH CIIOCOOOM MMO/ICTaHOBKU. [IprMeps! pereHnst TEKCTOBBIX 3a/1a4 C MOMOIIBIO0 CUCTEM YPABHEHHH.

DOyHKIUH

Koopannara Toukn Ha npsimoil. Uucnosslie npoMexyTkH. PaccTossHre MexX Ty IByMsI TOYKAMH KOOPAMHATHOM MPSMOM.

[TpsmoyronbHas cucrema koopauHatr, ocu OX u Oy. AGcuuncca 1 OpJMHAaTa TOYKH Ha KOOPAWHATHOM miiockocTh. [Ipumepsl rpadukoB, 3a1aHHBIX
bopmynamu. Urenne rpadukoB peanbHbIx 3aBucumoctel. [lonstue pynkuuu. I'papuk ¢pynxiuun. ColictBa pyHkimil. JIunelinas ¢pyHkuus, e€ rpaduxk.
I'padux pynkuuu y = [x|. I'paduueckoe perienne TMHEHHBIX YpaBHEHUH U CHCTEM JIMHEHHBIX YPaBHEHUH.

8 KJIACC

Yucja v BLIYMCIEHUS



KBagpatusiii kopenb u3 uucia. Ilomstue 00 uppanunoHadbHOM uucie. [lecaTndHble NpUOMMKEHHUS HppalMoHambHBIX yHcen. CBoiicTBa
apu(pMeTHYECKUX KBaJPAaTHBIX KOPHEH U UX IPUMEHEHHE K IPeoOPa30BaHUIO YMCIIOBBIX BBIPAXKEHUHN U BBIYUCICHUAM. [leficTBUTEIBbHBIE YHCIIA.

Crenens ¢ 1eabpIM [T0Ka3zaresneM U e€ cBoiictBa. CTaHgapTHas 3alluch YHUCa.

AsiredOpanyeckue BbIpasKeHM sl

KBagpartHslil TpEXUIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKUTEIIN.

Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO anredpanueckoi 1pobu. CioxeHue, BBIUUTaHUE, YMHOXKEHUE, JeJICHUEe anredpandyeckux Apo0eit.
ParmonanbHbie BRIpaskeHHUs U UX IpeoOpa3oBaHue.

YpaBHeHMsI M HEPABEHCTBA

KBanmpatHoe ypaBHeHue, popmyna KopHel KBagpaTHOTO ypaBHeHHs. Teopema Buera. PemieHue ypaBHEHH, CBOASIIUXCS K JIMHEHHBIM WU
KBagpaTHbIM. [IpocTeiiime qpoOHO-paloOHaIbHbIC YPAaBHEHHUS.

I'paduueckas uHTEpIpETaNXs YPaBHEHUH C TByMsI IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUH C AByMs nepeMeHHbIMH. [IpumMeps! penienus
CUCTEM HEIMHEUHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH.

Perrenre TeKCTOBBIX 33714 alNTreOpanyecKuM CIIoCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOWcTBAa. HepaBeHCTBO ¢ OAHON NepeMEeHHON. PaBHOCHWIIBHOCTh HEpaBEHCTB. JIMHEMHbIE HEPABEHCTBA C OQHOMU
nepeMeHHo. CUCTEMBbI JINHEHHBIX HEPABEHCTB C OJJHOU NIEPEMEHHO.

DOyHKIMHA

[Tonsarue Gpynkiuu. O6IacTh ONpeeNeHuss 1 MHOKECTBO 3HaueHUH QyHKImH. CriocoOb! 3a1aHus PyHKITUIA.

I'padpux Gpynkuuu. Urenue cBoiicTB pyHkuuu no e€ rpaduxy. [Ipumepsl rpadukoB GyHKUMN, OTpaXKaIOLUMX pPealbHbIE IPOLECCHI.

OYHKIKH, OMMCHIBAIONIAE MPSMYI0 ¥ OOPATHYIO IPOMOPIMOHATBHBIE 3aBHCHMOCTH, WX Tpaduku. OyHKmEMY=X2,y=X3,y = AX,
y=|X|. I'paduyeckoe pelieHue ypaBHEHUIT i CHCTEM YPaBHEHH.

9 KJIACC

Yuciia v BBIYHCICHUSA

PannonanpHbple uyncna, MppalyoHalIbHbIE YHUCIA, KOHEYHblE M OECKOHEUHbIE JEeCSTHYHbIE ApOoOU. MHOXKECTBO [EHCTBUTENBHBIX YHCEl,
JeCTBUTENbHBIC YHCa KaK OECKOHEUHbIE IeCATHUHBIE IpoOu. B3auMHO 0/1HO3HAYHOE COOTBETCTBHE MEX/1Yy MHOXKECTBOM JE€HCTBUTENBHBIX YHCET U
KOOPIMHATHON IPSIMOIA.

CpaBHeHUE IeHCTBUTENBHBIX YUCEll, apupMEeTHIECKHE JeHCTBUS C JeHCTBUTEIbHBIMU YHCIIaMHU.

Pa3mepnl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIMTEILHOCT ITPOLIECCOB B OKPYIKAIOIIEM MHpE.

[TpubnmxEHHOE 3HaYCHNE BETUYMUHBI, TOYHOCTH MpuOmmxkenus. Oxpyriaenue uyncel. [Ipukuaka u olieHKa pe3yIbTaTOB BEIYUCICHHA.

YpaBHeHHsI U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM.

KBagparnoe ypaBHeHue. Penienne ypaBHeHHH, CBOIAIIMXCS K KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. [IpuMepsl pemenns ypaBHEHUN TpeTben
U 4YETBEPTOU CTENECHEH Pa3IOKECHUEM HAa MHOKUTEIIN.

Pemennie npoOHO-pallMOHAIBHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 3a/1a4 anre0pandyeckuM METOIOM.

VYpaBHeHHE ¢ ABYMS IIEPEMEHHBIMHU U ero rpaduk. Pemenne cucteM AByX JIMHEHHBIX YpaBHEHUH C IByMs ITepeMeHHbIMU. Pelienne cucrem 1Byx
YpaBHEHUI, OJTHO U3 KOTOPBIX JUHEHHOE, a IPyroe — BTOpoH creneHu. ['paguueckast HHTEpHpeTalis CUCTEMbl YPAaBHEHU ¢ ABYMS [TE€PEMEHHBIMHU.



Pemienue TeKCTOBBIX 33a7au aNreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PereHne TMHENHBIX HEPABEHCTB C OJJHOM ITEPEMEHHON. Penenne cucreM JINHEWHBIX HEPAaBEHCTB C OJITHOM ITepeMeHHOM. KBajpaTHbIC HEPaBEHCTBA.
I'paduueckas MHTEpHIpeTaLsl HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DYyHKIUUH

KBagpatuunas ¢pynkuus, e€ rpaguk u cBoiicta. [lapabosna, KoopaAnHATHI BEPIIMHBI 1Apa00Ibl, OCh CHMMETPHH 11apadoJIbl.

Ipadukn dysxmmit: y =kx, y =kx + b, y =k/x, y =x3, y = \x, y = |x| , # ux cBoiicTsa.

YuciioBble N0CAEA0BATEIBHOCTH M MIPOrPecCuu

[ToHsITHE YUCIIOBOM MOCIIEIOBATEILHOCTH. 3aJaHKE MTOCIICIOBATEILHOCTH PEKYPPEHTHOH GopMyIioii U (opMyIIoi N-ro diieHa.

Apudmernueckas u reomerpuueckas mnporpeccud. ®opMyinel N-ro ujgeHa apuMETHYECKOW M TI'eOMETPUYECKOM IMporpeccuii, CyMMbl
IIEPBBIX N YIICHOB.

N300pakeHne uiIeHOB apu(pMETHYECKOW M T'eOMETPUYECKOM Mporpeccuil TouykaMM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHWHbIH u
AKCIIOHEHIMATBHBIA pOcT. ClI0KHbBIE MPOLIEHTHI.
IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE Pe3yJIbTATHI OCBOCHUS ITPOTPAMMBbI YIEOHOTO Kypca «AJredpa» XapakTepH3yTCs:

1) maTpuoTHYECKOE BOCIIMTAHUE:

NpOSIBIICHHEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHMCKONW MATEMAaTHKH, [EHHOCTHBIM OTHOIICHHEM K JOCTHXKEHHSM POCCHHCKHX
MaTEeMaTHKOB M POCCUNCKON MaTeMaTUYECKOM LIKOJIbI, K HCIIOIb30BAHUIO 3TUX TOCTHKEHUH B IPYTUX HAayKaxX U MPUKIAJHBIX cepax;

2) rpaIaHCKOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIOJHEHHIO OOS3aHHOCTEH TpaXXJgaHMHa MW peajin3daluu €ro IpaB, MNPCACTABJICHHUEM O MAaTCMAaTUYCCKHUX OCHOBAx
(GYHKIMOHHPOBAHUS PA3TMYHBIX CTPYKTYP, SBICHUH, IPOLEAYD IPAXKIAHCKOTO 00IIeCTBa (HApuMep, BEIOOPBI, OIPOCHI), TOTOBHOCTBIO K 00CYKICHHIO
ITUYCCKUX HpO6J'IeM, CBA3aHHBIX C MPAKTHYCCKUM IMPUMCEHCHUEM )IOCTI/I)KCHI/Iﬁ HAayKH, OCO3HAHHUEM BaXXHOCTHU MOPAJTBbHO-ITUYCCKUX IMPUHIUIIOB B
AEATEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTaHOBKOW HA aKTUBHOE YYaCTHE B PEIICHUU MPAKTUYCCKHX 3a/1a4 MATEMAaTHUSCKOM HATIPABICHHOCTH, OCO3HAHHEM BaKHOCTH MaTEMaTHIECKOTO
oOpa3oBaHMs Ha MPOTSHKEHUU BCEH KHU3HU JJIS yCIEUIHOW MpodecCHOHANbHON AeATEeIbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM M TIOCTPOCHHEM HHIUBHIYyaIbHOW TPACKTOPUH OOpPA30BaHUS W JKM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOLIECTBEHHBIX
oTpeOHOCTEH;

4) 3cTeTHYECKOEe BOCITUTAHHE:

CIIOCOOHOCTHIO K AMOIMOHATBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MATEMAaTHIECKUX 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUH, YMEHHUIO BUICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEeHHOCTH HAYYHOTI'O TIO3HAHUS



OpHEHTAIMel B IeITeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX MTPEICTABICHII 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YETIOBEKA, TPUPOIBI
u oOmiecTBa, MOHUMAHUEM MaTeMaTHYeCKOM HayKu Kak cdepbl 4eIOBEUECKON IEsTEIbHOCTH, ITAoB €€ pa3BUTUSA U 3HAYMMOCTH JUISI Pa3BUTHUS
LMBWIA3ALUH, OBJIAJCHUEM S3bIKOM MaTEMAaTUKU U MATEMAaTUYECKOM KYJIBTYPOU KaK CPEICTBOM IIO3HAHUS MUPA, OBJIAICHUEM IIPOCTEUIIMMH HABBIKAMHU
UCCJIEIOBATEIBCKOMN NEATEIbHOCTH;

6) puszuueckoe BocnuTaHue, GopMHPOBaAHHE KYJbTYPHI 310POBbS M IMOLHHOHAJIBHOT0 0JIATONOTYYHsI:

TOTOBHOCTBIO NPUMEHATh MaTeMaTHUYECKUE 3HaHMs B MHTEpEcax CBOErO 37J0POBbs, BEACHUS 3/I0POBOTO 00pasza *HU3HHU (310pOBOE IHUTAHUE,
cOaTaHCUPOBAHHBIN PEXXUM 3aHATHH U OTIBIXA, PETYIsIpHas (PU3NUECKasi aKTUBHOCTH ), CPOPMHUPOBAHHOCTHIO HaBBIKA PE(PICKCHH, TPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TaKOI'o K€ MpaBa JIPyroro 4yejaoBeKa;

7) IKOJIOTHYECKOEe BOCIIUTAHME:

OpHEHTAalell Ha NMPUMEHEHUE MaTeMaTW4YeCKMX 3HAHWM Ui pelleHus 3ajad B Oo0JIaCTH COXPAHHOCTH OKpY’KaroUled cpefbl, MIIaHUPOBAHUSA
IIOCTYIIKOB U OLICHKU UX BO3MO’KHBIX ITOCIIEJCTBUI AJIs1 OKPY’KAIOLIEH Cpe/ibl, OCO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMUECKUX Po0sIeM U MmyTe
UX pELICHNUS;

8) amanTanus K U3MEHSIOIMIMMCS YCJIOBUSAM COIMAILHOI H MPHPOIHOI cpenbl:

TOTOBHOCTBIO K JIEUCTBUSM B yCIIOBUSX HEONPEAEIEHHOCTH, OBBILICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO NEATEIbHOCTD, B
TOM UHCJIE YMEHHUE YUUTHCS y IPYTUX JIOJEH, IPUOOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHLIUU U3 OIbITa IPYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hcie (HOpPMYyJIUPOBaTh UACH, MOHATHSA, TUIIOTE3bl 00 O0BEKTAX U SBICHUAX, B TOM
YHCIIe paHee HEU3BECTHBIX, OCO3HABATh NE(UIIMTH COOCTBEHHBIX 3HAHUH W KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAlMIO KaK BbI30B, TPEOYIOLINI KOHTPMED, KOPPEKTHPOBATh
MPUHUMAEMbIE pelIeHUs U AeHCTBUS, POPMYIMPOBATH U OLEHUBATh PUCKU U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHbIE YHUBEPCAJIBbHBIC y‘-leﬁl—[l)le JeHCTBUS

ba3oBble Jiornueckue 1eMCTBUSA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMATHUECKUX OOBEKTOB, MOHITHA, OTHOLIEHUH MEXAY MOHSATUSAMH, (HOPMYIHPOBATH
OTIpeJIeIIeHNUs] IOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAaCCH(UKAIINU, OCHOBAHUS [Tl 000OIICHUS W CPAaBHEHUS, KPUTEPUH TIPOBOIHMOTO
aHanm3a;

BOCIIPUHUMATH, (OPMYIUPOBATH U MPE0OPa30BBIBATH CYXKJICHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIILHBIC, STMHIUYHbIC, YACTHBIC H OOIIUE, YCIIOBHEIC,
BBISIBJISITH MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPeUHns B (pakTax, TaHHBIX, HAOTIOCHUSIX U YTBEPKACHUAX, TPeIaraTh KpUTEPUU
JUIS BBISIBJIEHUS] 3aKOHOMEPHOCTEN M POTUBOPEUNI;

JIeNIaTh BBIBOJIBI C UCTIOJB30BaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUYEHUH, YMO3aKIIOUECHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKIACHUM (IpsMble U OT MPOTHUBHOIO), MPOBOAUTH CaMOCTOSITEIbHO HECIIOKHBIE JOKa3aTelbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTPAUBATH apTyMEHTAIIHNIO, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;
BBIOMPATh CHOCOO pemieHus ydeOHOW 3amadu (CpaBHUBATh HECKOJBKO BapHAHTOB pEIIEHHWs, BBHIOMpaTh HamOosiee MOAXOIANINN C ydEéToM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBaTe/IbCKUE NeHCTBHA!

MCIOJIb30BaTh BOIPOCHI KaK MCCIENOBATEIbCKUIT MHCTPYMEHT IO3HaHUSA, (OPMYyIHpPOBATh BOMPOCH], (UKCHUPYIOIIKME MPOTUBOpEUYHE, MpodiIemMy,
CaMOCTOSITENILHO yCTAaHABJIMBATH HCKOMOE U JTAHHOE, (HOPMUPOBATH THIIOTE3Y, ApIYMEHTHPOBAThH CBOIO MO3HIINIO, MHEHHUE;

MPOBOAUTH IO CaMOCTOSATEIbHO COCTAaBJICHHOMY IUIaHY HECIIOXHBIA SKCIEPUMEHT, HEOOJBbIIOE HCCIEAOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEU
MaTEeMaTHYECKOT0 00BEKTa, 3aBUCUMOCTEH 0OOBEKTOB MEKTY COOOI;

CaMOCTOSITENIbHO (DOPMYIHpPOBaTH OOOOIIEHHUS U BBIBOABI MO Pe3yJbTaTaM MPOBEIEHHOTO HAONIONEHUS, HCCIEA0BaHUs, OLEHUBATh JIOCTOBEPHOCTD
MOJTyYCHHBIX PE3yJIbTAaTOB, BBIBOJIOB M 0000IICHNUH;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BHIABUTaTh MPEINOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBHUSX.

Padora ¢ undopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTH U U30BITOYHOCTh HH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX JIs PELICHUs 3a7auu;

BBIOMPATH, AHATM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIUIO PA3ITUYHBIX BHIOB U (HOPM MpPEICTABICHUS;

BBIOHMpaTh POpMy MpecTaBIeHUs HHOOPMALIMK U WIUTFOCTPUPOBATH pelIaeMble 337]a4i CXeMaMu, InarpaMMaMi, HHOU TpaduKoil U uX KOMOMHAIIMSIMH;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIEM WU CPOPMYINPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXkACHUS B COOTBETCTBUU C YCIOBUSMU U LEJIIMU OOLIEHMS], ICHO, TOUHO, IPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHMUSI
B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 10 XO/1y PELICHUs 3a/1a4l, KOMMEHTUPOBAThH MOJMYyUYEHHBIN Pe3yIbTaT;

B X0/ 00CYKJIEHHS 337aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMO# TeMBbI, TPOOJIEMBI, PeIIaeéMOi 3a1a4H, BHICKA3bIBATh UJICH, HAIICIIEHHBIC HAa TIOMCK
pEIIeHNs, CONIOCTABIATh CBOU CYXKIEHUS C CYXKICHUSAMHU JAPYTUX YYACTHHKOB JAHAlIOra, 0OHAPY>KMBATh Pa3IM4KMe U CXOACTBO MO3UIINNA, B KOPPEKTHON
dhopme popMyIHpPOBATH PA3HOTIACHS, CBOM BO3PAKEHHS,

MPEJCTABIATH Pe3yJIbTaThl PELICHNUs 3aJa4H, SKCIIEPUMEHTA, HCCIIeI0BaHUs, IPOEKTA, CAMOCTOSTEIbHO BEIOUPATh (hOpMaT BBICTYIUIEHUS C yYETOM 3a/1a4
Mpe3eHTalM1 U OCOOEHHOCTEN ayAUTOpHH;

MOHUMAaTh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIUBHUIyalIbHON pabOTHI IPU pelIeHUH Y4eOHbIX MaTeMaTHYECKUX 3a/1a4;

MIPUHUMATB 11€JIb COBMECTHOM AESITEIbHOCTH, IIJIAHUPOBATh OPTaHU3alMI0 COBMECTHOM paboThI, paciipeiesTh BUAbl paboT, 10roBapuBaThCs, 00CyKIaTh
IpoIece U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOJCH;

y4acTBOBaTh B I'PYNIOBBIX (opMmax padoThl (00CyXJeHUs, 0OMEH MHEHHSIMH, MO3TOBbIE HITYPMbl U APYTHE), BBIIOJHATH CBOIO 4YacTh pabOTHl U
KOOp/JMHUPOBaTh CBOM JEHCTBUSA € JPYrMMH WIE€HAMHM KOMaHbl, OLIEHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT IO KPHUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AeiicTBUSA

Camoopranuszaums:

CaMOCTOSITENIbHO COCTABJIAThH IUIAH, aJIrOPUTM peLIeHHs 3aJaud (MJIM €ro 4acTh), BBIOMpPATh CIOCOO pelieHHsl ¢ yY4ETOM HMMEIOLIUXCS PecypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BApUAHTHI PELIEHUI C y4ETOM HOBOI HH(QOPMAIIIH.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

BJIA/IETh CIIOCOOaMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS MTPOLIecca U pe3ysibTaTa pelieH!s] MaTeMaTHdeCcKou 3a/1aui;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYThH MPHU PEIICHUM 337a4Hl, BHOCUTh KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
HalJEHHBIX OMINOOK, BHISBIIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JIEATEIbHOCTH IOCTABICHHOMN LIETH U YCIOBHUAM, OOBSICHATH MPUYMHBI TOCTUKECHUS WM HEIOCTHKECHUS LI,
HaXOJUTh OIMOKY, AaBaTh OL[EHKY MPUOOPETEHHOMY OTIBITY.



IHNPEAMETHBIE PE3YJIbTATDI

K koH1y 00yuenus B 7 kjacce 00y4aromuiics MoIyduT CiaeIyroie MpeIMeTHbIE Pe3yIbTaThl:

Yucna v BbIYMCICHUSA

BbInonHATE, codeTast yCTHbIE U MMCbMEHHbIE IPUEMBI, apu(MeTHUeCKUe IeHCTBUS ¢ PallMOHATbHBIMU YHCIAMHU.

HaxonuTh 3HaYeHHS YMCIOBBIX BBIPAKECHUH, MPUMEHATH pazHOOOpasHbIE CIOCOOBI M MPUEMBI BBHIUMCICHUS 3HAYCHUN JPOOHBIX BBIPAKECHUH,
COZIepKALINX OOBIKHOBEHHBIE U I€CATHUHBIE APOOH.

[lepexonuTh OT 0HOM (POPMBI 3aIIMCH YUCEN K Ipyroi (IpeoOpa3oBbIBaTh AECATUYHYIO IPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO,
B YACTHOCTH B OECKOHEYHYIO JIECATHYHYIO JIPOOB).

CpaBHUBaTh U YIOPSAI0YMBATH PALIMOHAJIbHBIE YUCIIA.

OxpyrisTh uucna.

BBINOMHATE NPUKUAKY M OLEHKY pe3yJIbTaTa BBIUMCICHUM, OLEHKY 3HAYEHUM YMCIIOBBIX BBIPAKCHHUW. BBINOIHATH JEHUCTBUSA CO CTEIEHSAMH C
HaTypaJIbHBIMU I10KA3aTEIISIMU.

[IpuMeHATh NpU3HAKK JEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYpaIbHbIX YHCEIL.

Pemare npakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOLIEHWEM BEIWYMH, IPONOPLHUOHAIBHOCTBIO BEJIWYMH, IPOLICHTAMU,
MHTEPIPETUPOBATH PE3yNIbTAThI pEIICHU 3a/1a4 ¢ yUETOM OIpaHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX OOBEKTOB.

AuaredpanyecKue BbIPAKEeHHUA

Hcnonp3oBath anredpandyeckyro TEpPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B MTPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuaia.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 3aJJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BoinonHATe IpeoOpa3oBaHus 1I€JI0T0 BBIPAXKEHNS B MHOTOUJIEH MPUBEICHUEM MOAOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJTHOWIEHA Ha MHOTOWIEH U MHOTOWJIEHa HA MHOTOWIEH, PUMEHSTh (POpMYJIbl KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCy1IecTBIATh pa3IoKEHHE MHOTOUJIEHOB Ha MHOXKUTEIM C IOMOIIBIO BHIHECEHHS 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKU ClIaraeMbix,
pUMEHEHUS (HOPMYI COKPAIIEHHOTO YMHOXKEHHS.

[TpumeHsaTH Ipeodpa3zoBaHKs MHOTOWIECHOB ISl PEIICHUS Pa3IMUHBIX 33/1a4 U3 MaTeMaTHKU, CMEKHBIX IPEJAMETOB, U3 PEeaTbHOM MPaKTHKH.

Hcnonb30Bath CBOICTBA cTeNeHel ¢ HaTypalbHBIMU MIOKA3aTENISIMU JUIsI TPE0O0pa30BaHUs BHIPAKEHUH.

YpaBHeHHs U HEPABEHCTBA

Pemrate nuHeiHBIE ypaBHEHUS C OJHOW ITEPEMEHHOM, IPUMEHSSI TPABUJIA IIEPEX0/1a OT KCXOAHOTO YPaBHEHHUS K paBHOCWIBHOMY emy. [IpoBepsTs,
SBJIAETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduueckre METOIbI P PEIICHUH JTMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath mpUMephI Map YUCe, ABISIOMINXCS PelICHHEM JIMHEHHOr0 YPaBHEHUS C IBYMS IEPEMEHHBIMH.

CrtpoutTh B KOOPJMHATHOW IMJIOCKOCTU TpadUK JTMHEHHOTO ypaBHEHMs C JIByMSI NE€PEMEHHBIMH, MOJIb3YsSCh TpaduKOM, MPUBOAUTH MPUMEPHI
pelLlIeHNs] ypaBHEHUS.

Pemate cucremsl IByX JTMHENHBIX YpPaBHEHHH ¢ AByMs IEPEMEHHBIMU, B TOM YHCJIE IpadUUECKH.

CocTaBiaTh M peuiath JIMHEHHOE YpaBHEHHE WINM CHUCTEMY JIMHEWHBIX YPAaBHEHMH 10 YCIIOBHUIO 3a/layd, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJIy4YCHHBIN pe3ysbTar.

DOyHKIUH



H306pa>1<aTL Ha KOOpILHHaTHOfI HpHMOﬁ TOYKH, COOTBCTCTBYIOIINC 3aJaHHBIM KOOPpAHWHATAaM, JIYYH, OTPC3KHU, HHTCPBAJIbI, 3alIMChIBATHL YUCJIOBBIC
MIPOMEXYTKH Ha alNredpandeckoM s3bIKe.

OTMmeyaTh B KOOPAMHATHOM TIOCKOCTH TOYKHM IO 3aJJaHHBIM KOOPJIUHATAM, CTPOUTH rpaduku TuHEeHHBIX QyHKIui. CTpouTh rpaduk QyHKIUN y
= |x].

OnuceBaTh ¢ MOMOIILI0 PYHKIIHI H3BECTHBIC 3aBUCIMOCTH MEXKTy BETHUYMHAMU: CKOPOCTh, BPEMsl, pACCTOSIHHE, IIEHA, KOJIHMYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTD, BpEMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHue GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpaduyeckuii crocod npeAcTaBieHUs U aHaIM3a HH(GOPMaIIMU, U3BJIEKaTh U HHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPa(PUKOB peallbHbIX
MPOLECCOB U 3aBUCUMOCTEM.

K koH1y o0yuenus B 8 kjacce 00yJaromuiics MoIy4YuT CiaeIyIoie MpeIMETHbIE Pe3yIbTaThl:

Yucna v BbIYMCICHUSA

Vcnonb30BaTh HayalbHbIE MPEJICTABICHHUS O MHOXKECTBE JEHCTBUTEIbHBIX YHMCEN JUISl CPABHEHUS, OKPYIJICHHS U BBIYMCICHHUH, M300pakaTh
JEHCTBUTEIILHBIE YACIIA TOUKAMHU Ha KOOPJAUHATHOM MPSIMOM.

[TpuMeHsATh MOHATHE apU(PMETUYECKOrO0 KBAJAPATHOIO KOPHS, HAXOJUTh KBaJpaTHblE KOPHU, UCHONIb3Ys MPU HEOOXOAMMOCTH KalbKYJISATOD,
BBITNIOJHATH MPeo0pa3oBaHus BbIPAXKEHUN, COEPKAIMX KBaJIpaTHbIE KOPHU, UCIIONIb3Ys CBOWCTBA KOPHEH.

Vcnonp30BaTh 3anMcy OONBIIMX U MaJbIX YHCEN C TIOMOIIBIO IECATHUHBIX pobeit u creneneit uncna 10.

Aaredpanyeckue BbIpaKeHHUs

[TpuMeHATH MOHATHE CTENEHHU C IIeJIbIM TI0Ka3aTelIeM, BHIIOIHATh TPeoOpa3oBaHusl BBIPAXKEHHM, COJEpKALINX CTENEHH C IeJIbIM IIOKa3aTeIeM.

BbInonHATE TOXAECTBEHHBIE TPE0OPa30BaHUsI pallMOHAIbHBIX BHIPAKEHUH Ha OCHOBE MIPABMII AEMCTBUI HaJ MHOTOWIEHAMU U alredpanyecKuMu
TIPOOSIMH.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHMsl BIpaXKEHUHN AJIs1 PELIEHUS pa3InYHbIX 3a/1a4 U3 MAaTEMAaTUKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOMN MPAKTUKU.

YpaBHeHHs U HEPABEHCTBA

Pemars nuHeliHble, KBaipaTHbIE YPABHEHUSI U pallUOHAJIbHBIE YPaBHEHUS, CBOSIINECS K HUM, CHCTEMBI IByX YPaBHEHUH € IBYMs [IepEMEHHBIMH.

[TpoBoUTH TpOCTEHIINE HCCIIEAOBAHUS YPAaBHEHMH M CHCTEM YypaBHEHHH, B TOM YHCIe C NPUMEHEHHEM TIpadHuyecKuX IpercTaBIeHHUHI
(ycTaHaBnMBaTh, UMEET JIU YpPaBHEHUE WU CHCTEMa YPaBHEHUH pELIeHMUs], €CIIH UMEET, TO CKOJIbKO, U IpoUee).

[TepexoauTs OT c0BeCHON (OPMYITMPOBKH 33]1auu K €€ aaredpandeckoil MoJieNy ¢ MOMOIIBIO COCTABIICHUS YPAaBHEHUS UM CUCTEMBl YPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJIyYECHHBII pe3ynbTar.

IIpuMeHsITh CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CPABHEHUS, OLICHKH, PEIIaTh JIMHEWHbIE HEPABEHCTBA C OAHOW NEPEMEHHON U UX CHUCTEMBI,
JaBaTh rpaMuecKyro WUTIOCTPAIMI0 MHOKECTBA PELICHU HEpaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

IToHnMaTh U KCNONIB30BaTh (DYHKIMOHAIBHBIE TIOHATHS U SI3bIK (TEPMHUHBI, CUMBOJIMYECKUE 0003HAUYEHUs), ONPENENIATh 3HaueHHe (QyHKIMH IO
3HA4YEHUIO apryMEHTa, OINPeIeNIATh CBOUCTBA (PyHKIUH 110 €€ TpaduKy.

CtpouTth rpaduKy dIEeMEHTApHBIX (QYHKIIUN BHJIA:

y =k/X,y = X2,y = X3,y = |x|, y = VX, OIIICBIBATH CBOHCTBA YHCIOBOH PYHKIMH MO e rpaduKy.



K koniy o0y4yenus B 9 kjacce 00y4aromuics MOIyduT CIeAYIOINe PEAMETHBIE PE3yIbTaThl:

Yuciia 1 BbIYMCICHUS

CpaBHUBaTh U YIIOPSAI0UYMBATh PALIMOHAIBHbBIE U HPPALIMOHAIbHBIE YUCIIA.

Beimonuate apupmeTnueckue NEHCTBUA € PAaLMOHAIbHBIMM YHUCIAMH, COYETas YCTHbIE U NUCbMEHHBbIE NPUEMBI, BBITOJIHATH BBIYMCICHUS C
MppalMOHATILHBIMY YUCIIAMHU.

HaxonuTh 3HaueHust cTeneHel ¢ LeNbIMU [ToKa3aTeIsIMU U KOPHEH, BEIUUCIIATh 3HAUCHHSI YMCIIOBBIX BBIPAXKEHUH.

OKpyIJIITh 1EHCTBUTENIBHBIE YUCIIA, BBITOIHITH IPUKUIKY PE3y/IbTaTa BEIUMCICHUH, OLIEHKY YMCIOBBIX BBIPAKEHUH.

YpaBHeHMsI M HEPABEHCTBA

Pematpb nuHeiiHbIe U KBaJpaTHbIE YPaBHEHHUS, yPAaBHEHUS, CBOISALINECS K HUM, IPOCTEMIINE JpOOHO-palliOHAJIbHBIE YPABHEHHUS.

Pemate cucremsl AByX JMHEWHBIX YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHMM, B KOTOPBIX OJJHO YpaBHEHHUE HE SBISAETCA
JINHEHBIM.

Pemate TekcToBbIE 3ajauM ajareOpayecKuM CIOCOOOM C IMOMOINBIO COCTAaBJICHUS YPAaBHEHMsS WJIM CHUCTEMbI JIBYX YPaBHEHUH C JBYMs
[IEPEMEHHBIMH.

[IpoBoauTh mHpOCTEHIINE HCCIEAOBAHUS YPAaBHEHMH M CHCTEM YypaBHEHMH, B TOM 4YHCIE€ C NPUMEHEHHEM TIpaduyecKux MpeJCcTaBIeHUN
(ycTaHaBnMBaTh, UMEET JIM YPAaBHEHUE WJIM CUCTEMA YPAaBHEHUH PELICHMS], €CIIH UMEET, TO CKOJIBKO, U IIPOYee).

Pemiare nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh pEIIEHUE HEPABEHCTB Ha YUCIIOBOM MPSMOM, 3alIUChIBaTh pEIlEHHUE C
MTOMOIIBIO0 CUMBOJIOB.

Pemate cucTembl JTUHEHHBIX HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIOUAIOIIME KBAJpaTHOE HEPABEHCTBO, M300paXkaTh pPELICHHE CHCTEMBI
HEPAaBEHCTB Ha YHCIJIOBOW MPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMUYHBIX 3a7ad.

DOyHKIUH

Pacnio3HaBath (pyHKIMM M3y4yeHHBIX BHJOB. Iloka3bIBaTh CXEMaTHUYECKH PACIOIOKEHHE Ha KOOPIMHATHOM IUIOCKOCTH TpaMKOB (YyHKIMH
uma: Y = kX, Yy =kx+b,y=k/x,y=ax2+bx+c,y=x3,y= \/X, Yy = |X|, B 3aBucumocTu or 3HaueHuit kO>)PHUIMEHTOB, OMUCHIBATH
CBOMCTBA (DyHKIIUH.

Ctpoutb 1 n300paxarb cxeMaTHYeCKH rpa)uky KBaJpaTHUHBIX (PYHKLUH, OMUCHIBATH CBOWCTBA KBAAPATUYHBIX (DYHKIIHI 1O UX rpad UKaM.

Pacnio3znaBath KBaipaTHYHY0 QYHKIHIO 110 (OopMyJie, MPUBOAUTH MPUMEPHI KBAAPATUUHBIX (PYHKINN U3 peaibHOM KU3HU, GUBUKH, TEOMETPUH.

YucnoBblie NOCTAEA0BATEIBLHOCTH H NPOrPeccHn

Pacnio3naBath apuMeTnyeckyro 1 reOMETPUUECKYIO TPOrPECCUU TIPU Pa3HbIX croco0ax 3a/1aHusl.

BBINONHATE BBRIYMCICHHS C UCIIOB30BaHUEM (POPMYIT N-TO WieHa apu(pMeTHIeCKO U TeOMEeTPHUUECKOM MPOrpeccuii, CyMMBI IIEPBBIX N YJIECHOB.

N300paxaTs 4ieHbl NOCIeI0BAaTEIbHOCTH TOUKAaMH Ha KOOPIUHATHON TIOCKOCTH.

Pemats 3aauu, CBA3aHHBIE C YUCIOBBIMH IOCIIEI0BATEIBHOCTSIMY, B TOM UUCIIE 33/1a4d U3 PEAIBHOM JKU3HM (C UCIIOJIb30BAHUEM KaJIbKYJISITOPA,
IU(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumMeHoBaHUe pa3zesioB U TeM KosnuecTBo yacoB JnexkTpoHHbIe (LU POBBIE) 06pa3oBaTeIbHbIE
n/m pOrpaMMbl Bcero| KoHTposbHbIE [lpakTHyeckue pecypchbl
paboThl paboThI
1 Yucna v BbIYUC/IEHUS. 25 1 Bbubsinoreka LJOK https://m.edsoo.ru/7f415b90
PanmoHasibHbIE YHC/Ia
|2 HAJII‘e6paI/I‘{eCKI/Ie BblpaXKeHUs “ 27 H 1 “ HBI/I6JH/IOTeKa 110K https://m.edsoo.ru/7f415b90 |
|3 HYpaBHeHHﬂ Y HepaBeHCTBa H 20 H 1 H HBI/I6JH/IOTeKa [IOK https://m.edsoo.ru/7f415b90 |
|4 HKOOp,E[I/IHaTbI u rpapuku. PyHKIMH H 24 H 1 H HBI/I6JH/IOTeKa LIOK https://m.edsoo.ru/7f415b90 ‘
|5 HHOBTOpEHI/Ie ¥ 060611eHHe H 6 H 1 H HBI/I6JH/IOTeKa 110K https://m.edsoo.ru/7f415b90 |
OBILIEE KOJIMYECTBO YACOB I10 102 5 0
[IPOTPAMME
8 KJIACC
Ne HavmMmeHoBaHUe pa3zesioB U TeM KosinuecTBo yacoB JnekTpoHHbIe (LU POBBIE) 06pa3oBaTeIbHbIE
n/m pOrpaMMbl Bcero| KoHTposbHbIE [lpakTHyecKue pecypchbl
paboThI paboThI
1 Yucsa v BeryucieHus. KBagpaTHbie 15 bu6sunoTteka [JOK
KOpPHH https://m.edsoo.ru/7f417af8
2 Yucsa ¥ BeiuucaeHusl. CTeneHsb C LieJbIM 7 bubauoreka LIOK
noKasaTreJsieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXKeHHS. 5 1 bu6sunoTteka [JOK
KBa/ipaTHbIN TpEXUJeH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckre BbIpaXKeHHs. 15 1 BubsauoTteka LLOK
Asire6paunyeckas Jpobb https://m.edsoo.ru/7f417af8
5 YpaBHeHUs U HepaBeHCTBa. KBagpaTHbie || 15 1 Bub6anoTeka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHUd 1 HepaBeHCTBA. CUCTEeMbI 13 Bub6anoTeka [IOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
7 YpaBHeHud 1 HepaBeHCTBa. HepaBeHcTBa || 12 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f417af8
8 ®yHkuuu. OCHOBHbIE IOHSATHS 5 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f417af8
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Ne HaumMeHoBaHMe pa3zesioB U TeM KosinuecTBO 4yacoB ‘ JnekTpoHHbIe (LU POBLIE) 06pa30BaTEIbHbIE
n/n MpOrpaMMbl Bcero|| KoHTpoJibHBIE [lpakTHYecKHe pecypchbl
paboThI paboThI
9 ®dyHkuuu. YucaoBble QyHKIUU 9 bubauoTteka LLIOK
https://m.edsoo.ru/7f417af8
10 [ToBTOpeHUe U 0600611IeHHE 6 1 bubauoreka LIOK
https://m.edsoo.ru/7f417af8
IOBILEE KOJIMYECTBO YACOB I10 TPOTPAMME || 102 | 5 [ 0 [
9 KJIACC
Ne ||HanMeHOBaHMe pa3zesioB U TEM NPOTrPaMMbI ‘ KosinuecTBO 4acoB ‘ dnexkTpoHHbIE (UPPOBLIE)
n/m Bcero|| KouTposibHbIE [pakTHyeCcKHe 0bpasoBaTe/ibHble pecypchl
paboThI paboThl
1 Yucsa v BbIYUCIeHUSA. JleCTBUTE/IbHbIE 9 bu6sunoteka I[JOK
yucaa https://m.edsoo.ru/7f419d08
2 YpaBHeHUdA ¥ HepaBeHCTBA. YpaBHEHMUS C 14 1 Bu6auoTteka LIJOK
OJIHOM NepeMeHHOU https://m.edsoo.ru/7f419d08
3 YpaBHeHUud U HepaBeHCTBA. CUCTEeMbI 14 1 bub6anoTeka LIOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
4 YpaBHeHus 1 HepaBeHCTBa. HepaBeHCTBa 16 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f419d08
5 dyHKIMH 16 1 Bubsnoreka LIOK
https://m.edsoo.ru/7f419d08
6 YucsoBble NOCAe40BaTEIbHOCTH 15 1 bubaunoreka LIOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 060611IeHUE, CUCTEMATU3AIUS 18 1 bubaunoreka LIOK
3HAHUU https://m.edsoo.ru/7f419d08
(OBIIEE KOJIMYECTBO YACOB 10 TIPOTPAMME || 102 || 6 [ 0 I

YYEBHO-METO/INYECKOE OBECIHEYUEHHUE OBPA3OBATEJIBHOI'O NTPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Anrebpa, 7 knacc/ MakaporaeB FO.H., Munmiok H.I'., HemkoB K.U. u apyrue, Aximoneproe obmiectBo «M3aarensctBo «IlpocBenienner
» Anre6pa, 8 knace/ MaxkapserueB FO.H., Munarok H.I'., Hemkos K.W. u npyrue, Akimoneprnoe obmectBo «M3natensctBo «IIpocsernienuey
* Anrebpa, 9 kiacc/ Maxkaporae FO.H., Muniok H.I'., HemkoB K.U. u apyrue, Aximoneproe odmiectBo «M3narensctBo «Ilpocsenienne»
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METOJIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Junaktrueckue MaTepuansl 1o anredpe: 7 kiace (aBropsl JI.LU. 3Basuy, JI.b.Ky3nenosa, C.b. CyBopoBa)
8 xiacc (aBropsl B.1. XKoxos, FO.H.Maxkapsrues, H.I'. Muntok)
9 xnacc (aBropsl FO.H.Maxkapsiues, H.I'. Munatok, JI.M. KopoTtkosa)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



