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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBiseTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 0OIIero oOpa3oBaHMsA: OHAa OOECIEUMBAET H3y4YCHHE IPYTUX
JUCIMIUTNH, KaK €CTECTBEHHO-HAYYHOT0, TaK U TYMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JJIsl TPOJOJIKEHHSI 00pa30BaHUS
U B TIOBCEJHEBHOM >kn3HU. Pa3BuTHe y 00ydaromuxcs HAyYHBIX MPEACTABICHUN O MPOUCXOXKACHUN U CYITHOCTU alre0panyecKux
abcTpakuuii, cioco0e OTpakeHUs] MaTeMAaTUUYECKON HAYKOH SIBJICHUI U MPOLIECCOB B MPUPOE M OOIIECTBE, POJIM MaTEMATUIECKOTO
MOJICIMPOBAaHMsI B HAayYHOM IMO3HAHUM M B TPAKTUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS] U KayecTB
MBIIICHHS, HEOOXOAUMBIX Ul aJanTaliil B COBPEMEHHOM IM(poBoM olmiecTBe. M3yueHune anreOpsl oOecrieunBaeT pa3BUTHE
yMeHHs HabI01aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHYHOCTH MBIIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOU JCHCTBHS W BBIBOABI, (popmynmpoBaTh yTBepxkiaeHus. OcBoeHHE Kypca anreOpbl 0OecTeuyMBaeT pPa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] OOYyYaroUIMXCsA: OHM MCIOJNb3YIOT JEAYKTHBHBIE W MHIYKTUBHBIE pacCyXACHHs, 0000IIeHHne u
KOHKpEeTH3aluio, abcTparupoBanue U aHajoruto. OOydeHue anredpe MNpearnoiaraeT 3HAYUTENbHBIM O0O0BEM CaMOCTOSTENBHOM
AESTENbHOCTH O0YYalomuXCsl, MO3TOMY CaMOCTOSITENIbHOE PEIICHHE 3aad SBISETCS pealn3alueld AeSITeNbHOCTHOTO MPUHIUIA
o0yueHus.

B crpykType mporpaMmbl y4eOHOro Kypca «Airedpa» sl OCHOBHOrO oOIIero oOpa3oBaHHsS OCHOBHOE MECTO 3aHMMAIOT
COJIepKaTeNbHO-METOANYECKHE JUHUM: «HuCna U BBIYUCICHUA», «ANredpandeckue BBIPAXKECHUS», «YPABHEHUSI U HEPaBEHCTBAY,
«Dynknuny. Kaxnas u3 3Tux colepikarelbHO-METOJWYECKUX JIMHUN pa3BUBAaeTCs Ha MPOTSKEHUH TPEX JIET M3Y4YEeHUs Kypca,
B3aMMOJICHCTBYS C APYTMMU €T0 JIMHUAMU. B X0/1e n3ydeHns ydeOHOro Kypca 00yqaromuMes IPUX0IUTCS JTOTHUECKH PacCyKIaTh,
MCIIOJTb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBS3M ¢ 3TUM B mporpammy y4eOHOTO Kypca « Anredpay» BKIIOUEHBI HEKOTOPHIE
OCHOBBI JIOTMKH, IIPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jielax MaTeMaTH4YeCKOro 0Opa30BaHMs M CIOCOOCTBYIOLIUE OBJIAICHUIO
0Oy4arolMMUCSI OCHOB YHUBEPCAJIBLHOTO MaTeMaTH4ecKoro si3bika. ColepikaTelabHOW M CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTro
Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conpepxanne auHMM «YUHWClIa M BBIYUCICHUS» CIY)KUT OCHOBOW AJIA AAbHEHIIETO WM3YYCHHs] MaTeMaTHKH, CIIOCOOCTBYET
pPa3BUTHIO y OOYYalOIIMXCsA JIOTHYECKOTO MBIIUICHHUS, (OPMUPOBAHUIO YMEHHUS TIOJB30BAaThCS QITOPUTMAMH, a TaKKe
NPUOOPETEHUIO0 TPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX I TMOBCEIHEBHOM >XM3HU. Pa3BUTHE MOHATUS O 4YMCIE HAa YpPOBHE
OCHOBHOT'O OOIIEro 00pa30BaHMs CBSI3aHO C PALMOHAIBHBIMH M MpPPAIMOHATBHBIMU YHCIIaMHi, (POPMUPOBAHUEM IPEACTABICHUN O
JeMCTBUTENILHOM YHcIe. 3aBepllieHNe OCBOSHUS YMCIOBOW JIMHUU OTHECEHO K CpelHEMY 00IIeMy 00pa30BaHHUIO.

Conepxanue OByX anreOpanyecKux JMHUN — «AlreOpandeckre BBIPAKEHUS» U «YPAaBHEHHS] U HEPABEHCTBA» CHOCOOCTBYET
bopMUPOBaHHIO Y OOYYarOMIMXCS MaTEeMaTHMYECKOTO ammapara, HEOoOXOAMMOro [Jisl pelIeHHs 3a7ad MaTeMaTHKH, CMEXKHBIX



PEeIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 331a4. Ha ypoBHe oCHOBHOrO 00111er0 00pa3oBaHus y4eOHBI MaTepual rpyHIupyeTcs
BOKPYT pallOHaTbHBIX BhIpaXeHHUH. AnreOpa JEMOHCTPUPYET 3HAUCHHE MAaTEeMAaTUKH Kak S3bIKa JIJISl TOCTPOCHUS MaTeMaTUYECKUX
MOJIeJIel, ONMCaHMs MPOIECCOB U SBJICHUN peaibHOro Mupa. B 3amaum oOyueHus anreOpe BXOAAT TakKe JallbHEiIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUs, HEOOXOAMMOTO, B YAaCTHOCTH, AJSl OCBOEHHS Kypca HH(OpPMAaTHUKH, W OBJaJeHHE HaBBIKAMU
JIeNyKTUBHBIX paccyxkaeHuil. [IpeobpazoBanue CHUMBOJBHBIX (JOPM CHOCOOCTBYET pPAa3BUTHIO BOOOPaKEHUS, CIOCOOHOCTEH K
MaTEeMaTH4YEeCKOMY TBOPUECTBY.

Copepxanue (yHKIMOHAIBHO-TPaUUECKON JMHUM HALIEJICHO Ha MOJydYyeHUEe OOyYarolIMMHUCA 3HAHUM O (YHKUIUAX Kak
BaKHEHIIE MaTeMaTU4ecKOW MOJENU JUIsl ONMCAaHUs M MCCIEAO0BAaHUS Pa3HOOOPA3HBIX MPOLECCOB M SBICHUN B NPHUPOAE U
oOuiectBe. M3yueHue marepuana CHOCOOCTBYET PA3BUTHUIO Y OOYYAIOIIMXCS YMEHHMsI MCIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIC
CpEICTBA sI3bIKa MATEMAaTUKH — CJIOBECHBIE, CAMBOJIMYECKHE, TpapuiecKre, BHOCUT BKJIaJ B (OpMUpPOBAHUE TIPEICTABICHUN O POJIH
MaTEMaTHKHU B Pa3BUTHH LIUBUIU3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax uzydaercst yueOHbI Kypc «Anredpa», KOTOPbIM BKIIIOUAET CICAYIOUINE OCHOBHBIE
paszzensl coaepxkanus: «ducna u BeIYUCIECHUSNY, «ANreOpanueckue BEIPAKEHUN», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha uzyuenmne yuebHOTrO Kypca «Anredpa» orBoautcst 306 vacos: B 7 kiacce — 102 vaca (3 yaca B Henenro), B 8 kinacce — 102
yaca (3 gaca B Hezienio), B 9 kinacce — 102 gaca (3 yaca B HEZIEIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYMCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO OT OJAHOM (POpMBI 3anucu Ipodel K apyroi. [loHsTHE pallMOHATBLHOTO
qlclia, 3allCh, CpPaBHEHHE, YNOPSAJOUYMBAHUE pAallMOHANbHBIX uuced. Apudmerndyeckue ACHCTBHUS C PallMOHAIBHBIMU
yuciaMu. Penienue 3a7a4 u3 peaqbHOM NPaKTUKU HA YaCTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM MOKa3aTEIEM: ONpEeeIeHUe, MPeoOpa3oBaHUE BBIPAKEHUN Ha OCHOBE ONPEIEICHUS, 3allUCh
O0onpmx uucen. IIpoueHTsl, 3anmuch NPOUEHTOB B BUAE APOOM M ApoOM B BUAE MPOLEHTOB. TpH OCHOBHBIE 3a/lauyd Ha
IIPOLICHTHI, PELLICHUE 3a1a4 U3 PeaIbHOM IIPAKTUKHU.

IIpuMmeHnenue pu3HaKkoB JEIMMOCTH, Pa3JIOKEHNE HA MHOKUTEIIM HATYPAJIbHbBIX YHACEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHasi MPONOPLHOHAIBHOCTH.

AJire0panvecKue BbIPaKeHUs!

[IepemeHHBIE, UMCIOBOE 3HAYEHUE BBIPAKECHUS C MEpEeMEHHOM. JlomycTrMble 3HaYeHUsI IEpeMEHHBIX. [IpeacraBienne
3aBHCHUMOCTH MEXy BeIMYMHAMHU B BUE (hopmyibl. Beruncienus no ¢popmynam. [Ipeobpa3oBanre OYKBEHHBIX BhIPQXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia NpeoOpa3oBaHUS CYMM U IPOU3BEACHUMN, NpaBUJIa PACKPBITHS CKOOOK U
MPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OnHowieHsl U MHoOrouseHbl. CreneHb MHOrowieHa. CIOKEHHE, BBIYMTAHHE, YMHOXEHHE MHOTOWICHOB. DOpMyIIbl
COKpAalIEHHOIO0 YMHOJKEHMSA: KBaJapaT CyMMbl M KBaApar pasHocTtd. PDopmyiia pasHOCTHM KBagpaToB. Paznoxenue
MHOT'OYJICHOB HA MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUS, IIpaBUiia IpeoOpa3oBaHusl ypaBHEHUS, pABHOCUILHOCTh YPABHEHUH.

JIuHeHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOIO YPABHEHUS, PEIICHUE JIMHEWHBIX YPaBHEHHM.
CocraBieHue ypaBHEHUM 10 YCIOBUIO 3a7a4u. PerieHne TeKCTOBBIX 33/1a4 C TOMOIIbIO YPABHEHHM.



JIuHeliHOe ypaBHEHHE C JABYMs IE€pEMEHHbIMU U ero rpaguk. Cucrema JBYX JMHEHHBIX YPaBHEHHM C JByMs
nepeMeHHbIMU. PelieHne cuctemM ypaBHEHUH COCOOOM MOJACTaHOBKH. [IpuMepsl pelieHns TEKCTOBBIX 3a/lad C MOMOILBIO
CUCTEM YPaBHECHUM.

DyHKUNHA

KoopanHara Touky Ha npssMoid. UHCIIOBBIE POMEXYTKHU. PaccTosiHMEe MEX Ty IByMsI TOUKAMHA KOOPIMHATHOM IIPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu Oxu Oy. Abcuucca W OpAMHATa TOYKM Ha KOOPAMHATHOM IUIOCKOCTH.
[Ipumeps! rpadukoB, 3agaHHbBIX QopMynamu. Utenue rpa@ukoB peanbHbIX 3aBucuMocTeil. [lonsarue ¢ynkumu. I'padux
¢ynknun. CovictBa (yHkimi. Jluneitnas ¢ynkums, e€ rpaduk. [padux dynkmum y = |X|. ['padudeckoe pemeHue
JIMHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUN.

8 KUIACC

Yuca v BBIYMCICHUSA

KBaapatueiii kopenb u3 uucna. [lonstue o0 upparmonanbHoM uucie. JlecsaTuaabie TpUOIMKEHUS UPPAIIMOHATBHBIX
gyucen. CBoiicTBa apuMeTHUECKNX KBAJAPATHBIX KOPHEH M UX MPUMEHEHHE K MPeoOpa30BAHMIO YHCIIOBBIX BBIPAKCHHUHN U
BBIUMCJICHUSAM. [[eICTBUTEIIBLHBIC YHCIIA.

CreneHb ¢ 1ENbIM MoKaszaTesieM U €€ cpoiicTBa. CTangapTHas 3aMUCh YHCIA.

AJire0panvecKkue BbIPAKEeHUSs

KBagpaTHblil TpEXUsieH, pa3aoKeHUe KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanyeckas apodb. OCHOBHOE CBOMCTBO anreOpamdeckoit apoou. CiokeHue, BRIYUTAHUE, YMHOXKEHUE, JIETICHUE
anreOpanueckux aApooOei. PaloHanbHbIe BRIPAXKEHUS U MX MPEeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, ¢opMyna KOpHEW KBaapaTHOro ypaBHeHHUs. Teopema Buera. Pemienue ypaBHEHWMI,
CBOJSIINXCA K JIMHEWHBIM U KBaipaTHIM. [IpocTeiinme npoOHO-pannoHaIbHbIe YpaBHEHUS.

I'paduueckass uHTEprpeTanusi ypaBHEHUM C JABYMsS IMEPEMEHHBIMU M CHUCTEM JIMHEWHBIX YpaBHEHUH C JIBYMs
nepeMeHHbIMU. [[prMepsl penieHns CUCTEM HETMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pelenne TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.



HucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM NEPEMEHHON. PaBHOCUIIBHOCTE HEPABEHCTB. JIMHEHbIE
HEpaBEHCTBA C OJIHON NepeMeHHON. CUCTEMBI TMHEHHBIX HEPABEHCTB C OJHOW MTEPEMEHHOM.

DOYyHKIUU

[Tonsitue pynkuuu. O61acTh ONpEACICHNS] U MHOXKECTBO 3HaueHuM pyHkuuu. CrocoObl 3a1anust PyHKIUH.

I'paduk pyukiuu. Urenne cBocTB GyHKuu 1o e€ rpaduxy. [Ipumepsl rpadukoB GyHKIUN, OTpaKarIMUX pealbHbIC
IIPOLIECCHI.

@DYHKITNHY, OTIMCHIBAIOIITUE TIPSIMYIO U OOPAaTHYIO MPOMOPIIUOHATBHBIC 3aBUCUMOCTH, WX Tpaduku. OyHKIHH Y = X2, Y =
x3, Yy = VX, y=|X|. I'paduaeckoe perienne ypaBHEHHi 1 CHCTEM YPaBHCHHIA.

9 KIIACC

Yucaa 1 BBIYUCICHUSA

PanmonaneHple uncia, MppalUoOHalIbHbIE YHUCIA, KOHEYHblE M OECKOHEYHbIE JEeCATUYHbIE ApoOu. MHOXKECTBO
JIEUCTBUTENBHBIX YHUCEN, JEUCTBUTENbHBIE 4YHUCIIa Kak OECKOHEUHbIE JAecsITU4YHble ApoOu. B3aumMHO oIHO3HAUHOE
COOTBETCTBHUE MEXKAY MHOKECTBOM JEHCTBUTENBHBIX YUCEN U KOOPAUHATHON MPSIMOM.

CpaBHeHHE IEHCTBUTENbHBIX YUCEN, apu(PMETHUECKHUE NEUCTBUS C IEUCTBUTEIbHBIMU YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JIUTEILHOCTD MIPOLIECCOB B OKPYIKAOILIEM MUDE.

[TpuOnmxk€HHOE 3HAUYECHUE BETUYMHBI, TOUHOCTh IpuOmmkeHus. Okpyriaenue ymncen. [Ipukuaka u olieHKa pe3ysibTaToB
BBIYMCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. Pemienre ypaBHEHUH, CBOISIIUXCS K JIMHEUHBIM.

KBanparHoe ypaBHenue. PemeHne ypaBHEHUH, CBOISAIIMUXCS K KBaApaTHbIM. bukBaapatHoe ypaBHeHue. [Ipumepsl
pELICHUS] YPABHEHUM TPETHEU U YETBEPTOU CTENCHEN PA3JIOKEHUEM HA MHOKUTEIH.

Pemenue nqpoOHO-panimoHalIbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4 alnre0opanyeckuM METOI0M.

VYpaBHeHue ¢ AByMs TNEpeMEHHbBIMM M ero rpaduk. PemeHue cucteM ABYX JMHEHHBIX YpaBHEHUH C JBYMs
nepeMeHHbIMH. Perienre cucteM IByX ypaBHEHH, OJJHO M3 KOTOPBIX JIMHEIHOE, a Ipyroe — BTopoii crenenu. [ paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.



Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOM. PelieHre cucTeM JIMHEMHBIX HEPABEHCTB C OJJTHOM ITEPEMEHHOM.
KBaapatnbie HepaBeHCTBA. ['padrueckast HHTEpIIpeTaIusi HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DOyHKUNHA

KBanpatuunas Qynkuus, e€ rpadgux u cBoiictBa. IlapabGona, KOOpAMHATHI BEPIIMHBI MapadOibl, OCb CUMMETPUU
napaboJibl.

I'padukn Gpynxumit: Y = kx, y = kx + b, y = k/x, y = x3, y =X, y = || u ux cBoiicTsa.

YucJi0BbIC MOCIEI0BATEILHOCTH U MIPOrPecCum

[ToHsTHE YKCITIOBOM MOCIEN0BATENHLHOCTH. 3aJaHuEe MOCIEA0BATEILHOCTH PEKYPPEHTHON Popmyroit u Gpopmysoit N-ro
YJIeHa.

Apudmernueckas U reoMmerpuueckas nporpeccur. D@opmyiabsl N-ro ujeHa apuPMETHUECKOH U TeOMETPUUYECKOU
IIPOTPECCHI, CYMMBI ITEPBBIX NYIECHOB.

N3o0paxkenne uiaeHOB apuMETHUECKON M TeOMETPUUYECKOW MPOrpeccuid TOYKAMH Ha KOOPAMHATHOM IJIOCKOCTH.
JInHEeWHbINA U SKCIOHEHIUANIbHBINA POCT. CIOKHbBIE TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBLI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS MIPOTPAMMBI Y4EOHOTO Kypca «ANredpa» XapakTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJICHUEM MHTEpPEca K MPOLLIOMY M HACTOSILIEMY POCCUHMCKOM MAaTEMAaTHKH, LEHHOCTHBIM OTHOILIEHHUEM K
JOCTHKEHUSAM POCCHUMCKUX MATEMATHUKOB U POCCUHMCKONM MAaTEMAaTUUYECKOMW IIKOJbI, K UCIOJb30BAHUIO 3TUX JOCTHUKECHHUM B
JIPYTUX HayKax W MPUKIAIHBIX chepax;

2) rpaxIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S13aHHOCTEH rpakjaHuHA U peau3alluy ero npas, MPeACTaBICHHEM 0 MAaTEMAaTHUYECKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYP, SBICHHH, MPOIEAYpP TPaKJaHCKOro OOIIecTBa (HAmpuMep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBhIO K OOCYXKJIEHHMIO ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHXKCHUMN
HayKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-3TUUECKUX MIPUHIIUIIOB B ICSATEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUHM MPAKTHYECKUX 3aJa4 MAaTeMaTUYE€CKOW HaNpaBJIECHHOCTH, OCO3HAHHEM
BAXXHOCTH MaTeMaTHUYECKOro 00Opa30BaHuUs Ha MPOTSHKEHUU BCEH KU3HU ISl YCIEIIHON MPOo()EeCCUOHANTBHOMN AEATebHOCTU U
pPa3BUTHEM HEOOXOJUMBIX YMEHHUMN, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM WHJIMUBUAYAJbHOU TpPacKTOpHUU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTN4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOITMOHAIBHOMY W JCTETUYECKOMY BOCHPHITHIO MaTeMaTHUYECKHUX OOBEKTOB, 3ajad, pEIIeHH,
paccyXIeHUN, YMEHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

OpUEHTAalle! B NEATEIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX TPEJICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS Y€JIOBEKa, MPUPOJIBI U OOIIECTBA, MTOHUMAHNEM MAaTeMAaTHUECKOW HAyKH Kak c(ephbl YEIOBEUECKON JESITEIBHOCTH,



ATanoB €€ pa3BUTUS M 3HAUYUMOCTH JUJISl PA3BUTHUS LIMBWIM3AIMHU, OBIAJCHUEM S3BIKOM MAaTEMaTUKH W MaTeMaTHYECKOU
KyJIbTYpPO# KaK CpEJICTBOM TO3HAHUS MUPA, OBJIAJICHUEM MTPOCTCUIITMMHU HaBBIKAMH HCCIICIOBATEIHCKOM NEITEIHOCTH;

6) puzuueckoe Bocnuranue, GOpMUPOBAHHE KYJIHTYPHI 3I0POBbSI M IMOIMOHAIBHOIO 0JIATONOJIYYHSI:

TOTOBHOCTBIO NMMPUMEHATh MaTeMaTHUYEeCKUE 3HAHUS B MHTEPECaxX CBOETO 3/I0POBbs, BEACHUS 3I0pOBOro 00pasza >KU3HU
(3mopoBoe mHUTaHWe, COaNAHCUPOBAHHBIA PEXKUM 3aHATHUM M OTAbIXa, peryispHas (Qu3anyeckas AaKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedieKCHy, MPU3HAHNEM CBOETO IpaBa Ha OIMIMOKY M TaKOTO K€ MpaBa JAPYroro 4ejaoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpHCHTAllMel Ha TPUMEHCHHE MAaTeMAaTHYECKHX 3HAHWHA ISl PEIIeHUsS 3a7a4 B 00JACTH COXPAHHOCTH OKPYIKAIOIIEH
Cpelbl, IJIAHUPOBAHHUS TOCTYNKOB M OILIEHKH HMX BO3MOXHBIX TOCIEJICTBUN I OKPYKAIOIIEH Cpeibl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa dKOJIOTUYECKHUX MPOOJIEM U MyTel UX pelIeHUs;

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHSM COIUAJILHOM U MPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3
MPaKTUYECKYIO IEATEILHOCTh, B TOM YHCJIE€ YMECHHE YUUTHCSA Y APYTHX JIIOJIECH, MPUOOpETaTh B COBMECTHOM ACATEIHHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OTbITA JAPYTHUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUW, B TOM uucie (HOPMYIUPOBATh WJIEU, MOHSTHUS, TUIIOTE3bl 00
00BEKTaxX W SBJICHUSAX, B TOM YHCJIC paHee HEM3BECTHBIX, OCO3HABATh AS(UIIUTH COOCTBEHHBIX 3HAHWN M KOMIICTCHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIlMIO KaK BBI3OB, TPEOYIOIINIA
KOHTPMEDP, KOPPEKTHPOBATHh MPUHUMAEMbIC PEIICHUS U JNEUCTBUS, (HOPMYITUPOBATh M OIEHWBATH PUCKU W TOCJICACTBUS,
(hopMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeJbHBbIC YHUBEPCATIbHBIC YUeOHbIE 1efiCTBUSA

Ba3oBblesiornueckueeicTBUA:



BBISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIC IPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB, OHATUN, OTHOIIEHUN MEXIy
NOHATUSMH, (POPMYIHPOBATH OINpEACNEHHUS TMOHSITHH, yCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KiIaccU(UKAIINH,
OCHOBaHUS 1151 0000IICHUS ¥ CPaBHEHHUSI, KPUTEPHUH MTPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (POPMYJIUPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHbIE U OTPULIATEIbHbBIE, €IUHUYHBIC,
YaCcTHBIE U 00LIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM M IMPOTUBOpEUMs B (haKkTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKICHUSIX, IPEeAaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEHN U MPOTHUBOPEUYUH;

JienaTh BBIBOABI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX M WHAYKTHUBHBIX YMO3AKIHOUYEHUM,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

pa3buparh J10Ka3aTeabCTBA MaTEMaTHUYECKMX YTBEpKIEHUH (IpsMble U OT MPOTUBHOIO), IPOBOAUTH
CaMOCTOSATENIbHO HECIIOKHBIE JI0KA3aTEIbCTBA MAaTEMAaTUUYECKUX (DAKTOB, BHICTpAaUBaTh apryMEHTALUIO, IPUBOJIUTH
MIpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATHh COCO0 peleHus: yueOHOM 3aauu (CpaBHUBATh HECKOJBKO BapUAHTOB PEIICHMs, BbIOMpaTh HauOoliee
HNOAXOJSIINNA ¢ YYETOM CaMOCTOSATENIBHO BBIIEJIEHHBIX KPUTEPHUEB).

BaszoBrniencciienoBarejbcKueeiCTBYA .

HCITOJTh30BaTh BOMPOCHI KaK MCCIICIOBATEIIBCKUI HHCTPYMEHT MTO3HAHMS, (DOPMYIUPOBATH BOIIPOCH, (PUKCHPYIOIIHE
MPOTHBOPEYHE, MPOOJIEMYy, CaMOCTOATEILHO YCTAaHABIMBATh HWCKOMOE W JaHHOE, (OpPMHUPOBATH THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HUIIUI0, MHEHHUC,

MPOBOJIUTH TI0 CAMOCTOSATEIFHO COCTABJICHHOMY TUIAHY HECJIOKHBIA JKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHIeCKOTO0 00BEKTa, 3aBUCHMOCTEH 00BEKTOB MEX Ty COOOM;

CaMOCTOSITeNIbHO  (hOpMyIHpoBaTh OOOOIIEHUS U BBIBOJABI 1O pe3yJibTaTaM IPOBEAEHHOTO HAOJIOICHMUS,
WCCJICIOBAHUSI, OIIEHUBATH JJOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA,

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAK)KE BBIIBHUIaTh INMPEAIOIOKECHUS O €ro Pa3BUTHH B HOBBIX
YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBIABJIATHE HCJOCTATOYHOCTh U U30BITOYHOCTH I/IH(bOpMaIII/II/I, JaHHBIX, H€O6XO,Z[I/IMBIX AJI1 pCHICHUS 3a1avuu,



BHIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH M WHTEPIPETHPOBATh MH(OPMAIHUIO PA3IMYHBIX BUAOB U (Gopm
MIPEICTABIICHHS;

BBIOMPATh (OpMYy TIpeACTaBICHHS WHGOPMAIMK ¥ WUTIOCTPUPOBATh PEIIaeMble 3a/Jaud CXEMaMH, JuarpaMMamH,
WHOM TpaduKoi U UX KOMOMHAITUSIMH;

OIICHWBATh HAAE&KHOCTh WH(OOpPMAIMK 10 KPUTEPUSAM, MPEIIOKECHHBIM YYUTEIEeM HWIH CHOPMYIUPOBAHHBIM
CaMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBH])leyHI/lBepCaJIbeleyqeﬁﬂbleI[eﬁCTBHH:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYKJIEHHUS B COOTBETCTBHUU C YCJIOBUSIMU M ILEJAMH OOIIEHHS, SCHO, TOYHO,
I'PaMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHMS B YCTHBIX M IIMCbMEHHBIX TEKCTAX, J1ABaTh MOSCHEHUS IO X0y PELICHUS
3aJ1a4l, KOMMEHTUPOBATh MOJYyYEHHBINH PE3YyJIbTAaT;

B XOJ€ OOCYXXIEHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMbI, pEIIaeMOW 3aJauH,
BBICKA3bIBaTh WJIEH, HALCJICHHBIE HA IMOUCK PEIICHHs, COMNOCTABISTH CBOM CYXACHHS C CYXICHHUSIMH JIPYTUX
YYACTHUKOB JHAJIOTa, OOHApyKHWBaTh pa3JIMUUE M CXOJICTBO TO3ULMH, B KOPPEKTHOM (opMe (HOpMyIUpOBaTh
Pa3HOIJIACHS], CBOU BO3PAKEHUS;

IPEICTABISITh PEe3yJbTaThl PEIICHUs 3a7au, SKCIEPUMEHTa, MCCIEIOBaHMs, MPOEKTa, CAMOCTOSTEIBHO BBIOUPATH
(opMat BBICTYIUIEHHS C YUETOM 3a/1a4 IPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;

MOHUMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M HWHAMBUAYATbHONH pabOThl MpU pEUIEHUH Y4eOHBIX
MaTeMaTUYEeCKUX 3a/1ay;

MPUHUMATD 1I€JTb COBMECTHOMN JEATEIBHOCTH, TUIAaHUPOBATh OPraHU3aLIMI0 COBMECTHOM paboThI, pacipeneisiTh BUIbI
paboT, JOTOBapUBATKLCS, 00CYKIATh MPOIIECC U Pe3ybTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TIpYyNNoBbIX (popmax paboTel (0OCYkJIeHHsA, OOMEH MHEHHUSIMH, MO3TOBbIE IITYPMbl U JpYyrue),
BBINIOJIHATh CBOIO YacTh paOOThl M KOOPAMHHUPOBATH CBOM ACHCTBUS C APYIMMH 4JI€HaMH KOMAaHJIbl, OIEHUBAThH
KayecTBO CBOETO BKJIaJa B OOIIMHI MPOAYKT O KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHUS.

PeryisiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:



e CaMOCTOSITENIBHO COCTABJIATH IUIAH, aITOPUTM pElIeHMs 3ajaud (WM €ro 4acTh), BBIOMpPATh CHOCOO pELICHUs C
Y4ETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIMHTE/JICKT:

e BJAJEThH CIIOCOOAMM CAaMOIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECCa U PE3yJIbTaTa PELICHUS] MATEMAaTUYECKON 3a/1a4H;

e IPEABUAECTH TPYIAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a1a4U, BHOCUTH KOPPEKTUBBI B IEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMJIEHHBIX OITMOOK, BBISIBICHHBIX TPYAHOCTEN;

e OLECHMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH IOCTABJICHHON MLIEM M YCJIOBHUSAM, OOBSICHATH HPHYMUHBI
JOCTUKEHMSI UM HEIOCTHXKEHUS 11eJI, HAXOAUTh OLIMOKY, JaBaTh OLEHKY NIPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI

K xoniry o0ydyeHusi B 7 kjacce oOy4aronIuics MOMYyUUT CIASAYIONINUE TPEAMETHBIC PE3YIbTATHI:

Yuciia u BbIYUCTIEHUS

BrinonHaTh, coueTasi yCTHbIE U TUChbMEHHBIE TPUEMBI, apU(METUUYECKUE IEUCTBUS C PAllMOHAILHBIMU YHCIIAMH.

HaxonuTth 3Ha4eHUs] YUCIOBBIX BBIPAKEHUM, MPUMEHSTHh Pa3HOOOpa3HbIEe CIIOCOOBI M MPUEMBI BRIYUCICHUS 3HAYCHUHN
JIPOOHBIX BBIPAKEHUIM, COICPIKAIIINX OOBIKHOBEHHBIC U JECATUYHBIC TPOOH.

[lepexoauTh OT OAHOW (POPMBI 3alMCH YHUCEN K ApPYyroil (mpeoOpa3oBbIBaTh JIECATUYHYIO IpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCITUUHYIO, B YACTHOCTH B OECKOHEUHYIO JIECITUYHYIO APOOB).

CpaBHUBATH U YIOPSAI0YMBATH PAllUOHAJIbHBIC YUCIIA.

OKpyTrasTh YucIIa.

BpInonHATh NPUKHAKY M OLUEHKY pPE3yJbTaTa BBIYMCICHUMN, OLEHKY 3HAYEHUW YHCIIOBBIX BBIPAKEHUW. BBITOTHATH
JEUCTBUS CO CTENEHSIMU C HATypaJIbHBIMH MOKA3aTEIISIMHU.

[TpuMeHsTh PU3HAKK ICTMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAJIbHBIX YUCE.



Pemate npakTHKO-OpPUEHTUPOBAHHBIE 33/1a4M, CBSI3AHHBIE C OTHOLIEHHEM BEJIMYWH, MPONOPLHMOHAIBHOCTHIO BEJINYMH,
IIPOLIEHTAMH, HWHTEPIPETUPOBATh PE3YJIbTATHl PEHICHUS 3a4ad C YYETOM OlpPAaHWYEHHM, CBSA3AaHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanvecKkue BbIPaKeHUSA

Hcnonb3oBarh anreOpandyeckylo TEPMUHOJIOTHI0O U CHMBOJIMKY, MPUMEHATH €€ B IMPOILIECCE OCBOCHUS Y4eOHOTO
Marepuaa.

Haxonuth 3HaueHHsI OyKBEHHBIX BBIPAKEHUI NIPU 33JaHHBIX 3HAYECHUAX IEPEMEHHBIX.

BoInonHATh npeoOpa3oBaHMs LEIOr0 BBIPAKEHUS B MHOTOYIEH INMPUBEICHHUEM MOJOOHBIX CIIAra€MbIX, PACKPBITUEM
CKOOOK.

BbINONHATE YMHOXEHHE OJHOUYIEHA HAa MHOIOWIEH M MHOIOWIEHAa Ha MHOTOWIEH, IPUMEHATHh (OpMyJIbl KBajpara
CYMMBI U KBaJpaTa pa3HOCTH.

OcylecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOXHUTENIHM C MOMOIIbIO BBIHECEHHUS 3a CKOOKM OOIIEro MHOKHUTEI,
IPYNIIUPOBKYU CaraeMblX, MPUMEHEHUs (POPMYIT COKPAILIEHHOTO YMHOKEHHUS.

[TpumensTh TpeoOpa3oBaHusi MHOTOUWICHOB ISl PEIIEHUs Pa3IMYHbIX 33]a4 U3 MaTeMaTUKH, CMEXHbIX MPEIMETOB, U3
pEAIIbHOM ITPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEMEHEN ¢ HATYypaIbHBIMU IMOKA3aTEIsIMU JJIsl PE0OPa30BAHMS BBIPAXKEHUH.

YpaBHeHMs U HEPABEHCTBA

PemaTte sMHElHBIE ypaBHEHUS C OJHOM MEPEMEHHOM, NMPUMEHSSA IMPABUJIA MEPEXoJa OT HCXOJHOTO YPaBHEHHUS K
PaBHOCWJIBHOMY eMy. IIpoBepsATh, ABIsSETCA JIM YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METObI MPHU PEIICHUH JTMHEWHBIX YPAaBHEHUN U UX CHUCTEM.

[TopOupaTe mprUMeEpHI ap YKCE, SIBISIOUUXCS pEHICHUEM JIMHEHHOT0 YpaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW MJIOCKOCTH IpaUK JIMHEWHOTO YpaBHEHHUS C JABYMsI EPEMEHHBIMH, MOJb3YsACh TpaduKom,
IIPUBOJUTD IIPUMEPHI PEIICHUS YPABHEHMUS.

Pemath cucteMbl IBYyX JTMHEWHBIX YpPaBHEHUH C IByMSI IEPEMEHHBIMH, B TOM YHUCJIE TpaUUYeCKu.

CocraBisaTh M pellaTh JMHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUN [0 YCJIOBUIO 33/1ayH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3yJIbTaT.



DOyHKUNHA

N300paxxaTh Ha KOOPIMHATHOM MNPAMOW TOYKH, COOTBETCTBYIOUIME 33JaHHBIM KOOpAMHATAaM, JYy4YHd, OTPE3KH,
MHTEPBaJIbl, 3aIIUCHIBATH YUCIOBbIE TPOMEKYTKH Ha aNreOpandeckoMm si3bIKeE.

OtMmeyaTh B KOOPJIMHATHOM TUIOCKOCTH TOYKH MO 3a/laHHBIM KOOpPJMHATaM, CTPOUTH I'pa@UKU JTUHEUHBIX (PYHKIUH.
CrtpouTtb rpaduk GyHKIUU Y = [X|.

OnuceIBaTh ¢ TOMOIIBI0 (GYHKIIUIA U3BECTHBIE 3aBUCUMOCTH MEXK]Ty BEIMYMHAMU: CKOPOCTh, BPEMsI, pacCTOsSIHUE, 1I€HA,
KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpEMs, 00BEM pabOTHI.

Haxonuthb 3HaueHre QyHKIUMU IO 3HAYEHHIO €€ apryMEHTa.

[lonumate rpaduyeckuil cHocod TMPEACTaBICHUs W aHalu3a WHGOpMAIMU, U3BJIEKaTh W HHTEPIPETUPOBATH
uHdopmaIuio u3 rpadMKoB peagbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy oOydenus B 8 kiacce 00y4yaronIuiics MOIyYUT CIAETYIONINE MPEIMETHBIC PE3YIbTAThI:

Yucia 1 BIYUCICHUSA

Hcnonp30BaTh HayalbHBIE TNPEICTABICHUS O MHOXKECTBE IEHCTBUTEIBHBIX YHUCEN ISl CPABHEHHWs, OKPYTJICHHS H
BBIYHMCIICHUM, N300paKaTh JEHCTBUTEIbHBIC YHUCIa TOYKAMHU Ha KOOPJAMHATHON TIPSIMOMA.

[IpumensaTy moHsATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOJIUTh KBAJApaTHbIE KOPHHU, HCHONB3Ys IMpHU
HEOOXOJIMMOCTH KaJIbKYJISITOP, BBIMOJIHITH MPEOOpa3OBaHUsSl BBIPAKECHHM, COACPKAIIMX KBaJApPAaTHbIE KOPHHU, HCIOJIb3Ys
CBOCTBA KOPHEW.

Hcnonp30Bath 3anucu OOJIBIIUX U MAJIBIX YHUCET C IIOMOIIBIO JECATUYHBIX JApo0eit u crenenen yucna 10.

Anredpanyeckue BbIpaKeHUS

[IpuMeHATh MOHATHE CTETICHH C LIETBIM TTOKA3aTeNIeM, BBITOIHITH TPEOOPa30BaHUS BRIPAKEHUH, COMEPKAIINX CTCTICHH
C LEJBbIM MOKA3aTENEM.

BbINONHATE TOXAECTBEHHBIE MMPeoOpa30BaHMs pAlMOHANbHBIX BBIPAXKEHUNW HA OCHOBE MpPaBWII JCHCTBUN Haj
MHOTOWICHAMH U aJIreOpandecKUMH IPOOSIMH.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumeHnsaTh npeoOpa3oBaHUsl BHIPAXKEHUH ISl PELICHUs Pa3IMYHbIX 337a4 U3 MaTeMaTHKW, CMEKHBIX MPEIMETOB, U3
peanbHOM MTPAKTUKH.



YpaBHeHUS U HEPABEHCTBA

Pemiats nuHeWHbIC, KBaJpaTHbIE YpaBHEHHUS U PAlMOHAIBHBIE YpPAaBHEHUS, CBOJAIIMECS K HUM, CHCTEMBI JBYX
YpaBHEHUH C ABYyMS IEPEMEHHBIMHU.

[IpoBouTh pocTElIINEe UCCIIeIOBAaHUSI YPABHEHUM U CUCTEM YpPaBHEHUM, B TOM YHCII€ C MPUMEHEHUEM I'papuuecKux
NpecTaBlieHu (yCTaHABIMBAaTh, UMEET JIM YpaBHEHUE WJIM CUCTEMa YPaBHEHUU PEIICHHUS, €CIIM UMEET, TO CKOJbKO, U
mpoyee).

[TepexoauTh OT CIOBECHON (POPMYITUPOBKH 3a/1aud K €€ anreOpanyeckol MOAEIH C MTOMOIILI0 COCTaBIICHUS YpaBHEHUS
WJIM CUCTEMBbI YPaBHEHHM, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1auy MOJYyUYCHHBIN pe3yJbTar.

[IprMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB [JII CPAaBHEHHWS, OLEHKH, pPEUIaTh JIMHEWHBbIE HEPABEHCTBA C OJHOMU
MEPEMEHHON U UX CUCTEMBI, JaBaTh IPaPUUECKYI0 WLTIOCTPALIUIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOYyHKIUU

[ToHuMaTh U UCTIOIB30BATH (DYHKIIMOHATBLHBIE MIOHSITUS U S3BIK (TEPMUHBI, CUMBOJIMYECKHE 0003HAUCHHUS), OTIPEACIISITh
3HaYeHue (PYHKIMHU 110 3HAYCHUIO apryMEHTa, ONPEIeNATh CBOMCTBA PyHKIIMM 1O €€ rpaduKy.

Ctpouts rpaduku dJ1eMEeHTapHBIX (HYHKIIUIA BUA:

y = kiX, y = %2,y =x3,y = |X|, y = VX, orucbIBaTh CBONCTBA YHCIOBOH (YHKIMH 10 & rpaduKy.

K konity oOyuenus B 9 kiaacce 00y4yaronuiics MOIyYUT CIAEAYIOMINE MPEIMETHBIC PE3YIbTaThI:

Yuciaa v BIYUCICHUA

CpaBHUBATH U YNOPSAIOYNBATH PALIUOHAIIBHBIEC U UPPALIMOHATIBHBIE YHCIIA.

Beimonuare apudmernueckue ASHCTBUS C PAIMOHAIBHBIMM YHCJIAMH, COY€Tas YCTHbIE W THUCbMEHHBIC MPUEMBI,
BBITIOJTHSATH BBIUUCIICHUS C UPPAIIMOHAIBHBIMU YHCIIAMHU.

HaxoauTh 3HaYeHUs CTENEHEH C IeIbIMU MOKa3aTeIsIMUA U KOPHEH, BBIUUCIIATH 3HAUYCHUS YHCIIOBBIX BBIPAKEHUH.

OKpyIJIsITh A€HCTBUTENBHBIE YHCIIA, BHIMOIHATh MPUKUKY PE3YJIbTaTa BRIUUCICHUI, OLICHKY YHCIOBBIX BBIPAKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHeHBbIE W KBaJpaTHbIC YpPaBHEHUS, YPAaBHEHUS, CBOSIIMECS K HUM, MPOCTEHIINE APOOHO-paIlMOHATbHbIE
YpaBHEHHUS.



Pemate cucreMsl ABYX JIMHEHMHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU U CHCTEMBI JBYX YPaBHEHHUH, B KOTOPBIX OJHO
YPaBHEHUE HE SIBIIIETCS JIMHEHHBIM.

Pemarph TekcToBble 3amauMl anreOpanyecKuM CIOCOOOM C TOMOINBIO COCTAaBJICHUS YpPAaBHEHHUS WM CHUCTEMBI ABYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBoauTh mpoCTEMIINE UCCAEA0BAHNS YPAaBHEHUN U CUCTEM YpaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM IpapUUecKux
Ipe/ICTaBICHUN (yCTaHaBIMBAaTh, UMEET JIM YPABHEHHE WM CHCTEMa YPaBHEHHMM pELIEHUs, €CIM HUMEET, TO CKOJbKO, U
rpouee).

PemaTe nuHeiiHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, N300pakaTh pEICHUE HEPABEHCTB HA YMCIIOBOM MPSIMOIA,
3aIIMCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pematb cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOLIME KBAJPAaTHOE HEPABEHCTBO, N300pakaTh
pELIEHNE CUCTEMBI HEPABEHCTB HAa YMCIIOBOU MPSMOM, 3aIIMCHIBATH PEIICHHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 3a]1a4.

DYyHKIUU

Pacno3naBaTh QyHKIMM M3yueHHBIX BUIOB. [loKa3bIBaTh CXeMaTHYECKU PACIONIOKEHNE HA KOOPAMHATHOM IMIIOCKOCTH

rpadukoB byHkumii Buma: Y = kx, y = kx + b, y = kix, y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaUYCHNIA
KO3((PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIUA.

Crpouth U u300pakaTh CXeMaTHUYeCKHW TIpaduKu KBaJApPAaTUUHBIX (YHKLHUN, OMUCHIBATH CBOMCTBA KBAJPaTUYHBIX
(byHKLMI 110 UX rpaduKam.

Pacno3naBaTh KBaJpaTuyHyr0 (QYyHKIHUIO 10 (opmysie, TPUBOAUTh MPUMEPHl KBaJAPAaTUYHBIX (DYHKIMI U3 peabHOU
AKU3HU, (PU3UKH, TEOMETPHUHU.

YucJi0BbIE NOCIEA0BATEILHOCTH M IPOTPECCUH

Pacnio3naBaTh apuMeTHYeCcKyI0 U FT€OMETPUUECKYIO TPOrPECCUH MPHU Pa3HbIX CIIOCO0aX 3a/1aHusl.

BbINONHATE BBIYUCIEHUS C UCMOJIb30BaHUEM (OPMYJ N-TO WiieHa apu(PpMETUYECKON U T€OMETPUUYECKON MPOTrpeccui,
CYMMBI IIEPBBIX N YJIEHOB.

N306paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIUHATHOMN TJIOCKOCTH.



Pemarp 3amaum, CBsI3aHHBIE C YMCIOBBIMU IOCJEIOBATEIBHOCTAMHU, B TOM 4YHCIE 3aJaud W3 peaNbHOM >KU3HHU (C
MCIIOJIb30BaHUEM KaJIbKyIATOPA, IIUPPOBBIX TEXHOIOTHIA).

Tumypoxka DOpMaKOHTPOJISA

YOHM Ypok 03HaKOMJIEHUSI C HOBBIM MaTEPUATIOM yC YcTHbICUET

V3Uu YPOK3aKpEIUIEHUAU3YUEHHOT O YO VYerHbiiionpoc

VI3V VYPpok npuMeHEeHUs 3HAHUM U YMEHUH @0 @pOoHTATBHBIIONPOC

YOC3 Ypok 00001IeHNS ¥ CUCTEMAaTH3AIMH 3HAHUI CP CamocrosrenpHaspaboTa

VIIK3Y YPpoK npOBEPKU U KOPPEKLIUU 3HAHUU U YMEHU I n3 NupuBunyansHOE3a1aHNE

KY KoMOuHupOBaHHBIITYpPOK MT MaremaTHu4eCKurUTeCT

VK3 YpOoKKOppEKIMU3HAHU I M/ MaremaTH4eCKUNIUKTaHT
[P [IpakTnueckaspadora

KP KontponbraspaboTa



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunvecTBouacoB DJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (undpposbIe)
n/n TeMIPOrpamMmMbl Bcero Kourpoabnbiepaborsl  IIpakTnyeckuepadoTsl P
o0pa3oBaTe/bHbIEPECYPCHI
Yucia u BeIYKCIICHU. PalinoHalibHbIS o5 bubmuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
AJTeOpaHICCKHEBLIPDKCHNIA 21 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
YPaBHEHHA 1 HCPABCHCTBA 20 https://m.edsoo.ru/7f415b90
bubnuorexa [JOK
K . D 24
OOpMHATHL 1 rpaduicH. Pymiciy https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
IT
OBTOpEHHE 1 0000meHHe 6 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME


https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne Tema ypoka Tun ypoka Kou. yac. ®opma KOHTPOJIA Hara

n/n

1 [ToBTOpEHME Kypca MaTeMaTuKu OKJI. YOC3, KY 1 YO, M

2 UYucnoBble BbIpaXKEHUS YOHM, 1 YO, CP

3 BripaxkeHus ¢ nepeMeHHbIMU YOHM, 1 @O0, CP

4 BoiBpa)keHus ¢ nepeMeHHbIMU Y31 1 YO, P3

5 CpaBHEHME 3HAYCHUH BbIPAKEHU YOHM 1 YO, 3

6 CBolicTBa ACHCTBUM HAJ YUCIIaMU KY 1 @0, CP

7 CBoOMCTBa AEUCTBUH HAJ YHCIAMH YOC3 1 CP

8 ToxnmecTBa YOHM 1 YO, CP

9 ToxaecTBeHHbIE TpeoOpa3oBaHUs YOHM 1 YO, 13

10 KonTposbnas padora Ne 1 «Beipaxenus. ToxgecTa» VIIK3VY 1 KP

11 YpaBHEHHE U €0 KOPHH YOHM 1 CP

12 JIuneliHOe ypaBHEHHE C OTHOM EPEMEHHON YOHM 1 YO, 13

13 JIuHeitHoe ypaBHEHUE C OJJHON TEPEMEHHOMN V31U 1 CP

14 Pemenue 3a1a npu oMoy ypaBHEHUM KY 1 YO, CP

15 Peurenue 3a1a npu MoMoIIy ypaBHEHUN KY @O, 3

16 Pemenne 3ana npy moMomy ypaBHEHUN YOHM 1 CP

17 ITonroroBka K KOHTPOJILHOU paboTe YCO3 1 13

18 KontpoubHnas padora Ne 2 «YpaBHeHHs ¢ OHOMI VIIK3Y 1 KP
1nepeMeHHOoN»

19 Uro Takoe Qpynkuus? YOHM 1 YO, CP

20 DyHKIUSA YOHY 1 @0, 13

21 Boruncnenue 3nauennit GyHKImu no popmyine YOHM 1 @O, U3

22 Boruncnenue 3nauennit GyHKImu no popmyine Y31 1 CP

23 I'padux pyHkuum YOHM 1 YO, 13

24 [TocTpoenue rpadgukoB GyHKIHII YOHY 1 I1P




25 Jluneiinas Gyukus u ee rpaduk YOHM 1 @O0, CP
26 Jluneiinas pyHKIMs 1 ee rpaduk YOHY 1 YO, 13
27 [IpsiMast mponopIHOHATBLHOCTH YOHM 1 @O0, P3
28 ['paduix IpsIMOIT POTTOPIIHMOHATILHOCTH YOC3 1 P3

29 B3anmMHuoe pacrioniosxeHne rpaduKoB JUHEHHBIX (GYHKIUH YOHM 1 YO, 13
30 B3anMHoe pacnionokenne rpaduKoB JUHEHHBIX (QYHKITUH KY 1 P3

31 Pemrenne 3amau KY 1 TO, CP
32 Pemenue 3amau YOHY 1 M/, P3
33 KonTpoJsbnas padora Ne 3 « JIuHelHas QpyHKIUD) YIIK3Y 1 KP

34 OrnpezesieHne CTENEHH C HaTypaJIbHBIM NIOKa3aTelleM YOHM 1 CP

35 YMHOXEHUE CTeneHen YOHM 1 CP

36 Jlenenue crencHei YOHM 1 CP

37 Bo3Benenue B creneHb Npor3BeICHUS YOHM 1 YO, CP
38 Bo3BeneHue B cTeneHb CTENEHU V3U 1 13

39 OnHOYJIEH U €T0 CTaHAAPTHHIN BUJT YOHM 1 YO,13
40 VYMHOXKEHUE OJHAYICHOB YOHM 1 MJI, P3
41 Bo3Benenue ogHoueHa B CTeNIEHD YOHM 1 ®0O,CP
42 Dyrkma  y=x°; YOHM 1 @O0, 13
43 dyaximg y=x° YOHM 1 TO, CP
44 [ToaroroBka K KOHTPOJILHOM parooTe YOC3VY 1 CP

45 Pemenue 3amau YII3Y n3

46 KonTposbnas padora Ne 4 « Crenens ¢ VIIK3VY 1 KP

HATYPAJbHBIM MOKAa3aTeJIeM»
47 MHOro4JIeH U €ro CTaHAAPTHBINA BUJ YOHM 1 YO CP
48 Crno>xeHrne MHOTOYJICHOB YOHM 1 ®O CP
49 Brluntanne MHOTOUJIEHOB YOHM 1 YO P3
50 CioxeHue ¥ BBIUYUTaHHE MHOTOUYJIEHOB Y31 1 YO P3
51 VYMHOXKeHNEe OHOYIIeHa Ha MHOTOWIEH YOHM 1 YO CP
52 Brinecenne 00111ero MHOKHUTENS 32 CKOOKH YOHM 1 YO CP
53 BriHecenne 0011ero MHOKHTES 32 CKOOKH V31U 1 ®O P3
54 KonTpoubHnas padora Ne 5 «CioskeHne 1 BbIYUTaHUE VIIK3Y 1 KP
MHOTOYWIEHOB)»
95 YMHOXEHHE MHOTOUYIEHa HA MHOTOYJIEH YOHM 1 YO CP




56 YMHOXEHHE MHOTOYJICHOB YOC3 1 M/ P3

o7 YMHOKEHHE MHOTOUYJIEHOB YOC3 1 N3

58 PasnoskeHne MHOro4YI€Ha HA MHOXHUTENN CII0COO0M YOHM 1 n3
TPYNIHAPOBKH

59 Paznoxxenre MHOTOWIEHa HA MHOKUTEIN CIIOCOOOM Y3U 1 CP
I'pyNIHAPOBKU

60 Paznoxxenne MHOTOUYICHA HA MHOKUTEH CIIOCOOOM YOC3y 1 M/, P3
I'pyNIHAPOBKU

61 JlokasaTelbcTBa TOXKICCTB YOHM 1 CP

62 JlokazaTelbCTBO TOXKIECTB V3U 1 13

63 [ToaroroBka Kk KOHTPOJIBHOM padoOTE YOC3Y 1 YO

64 KonTpoJsbHas padora Ne 6 «YMHOKeHHE MHOT04J1€HOBY YIK3Y 1 KP

65 Bo3Benenue B KBapaT CyMMBI M pa3HOCTH JIBYX BBIPAKEHUN YOHM 1 YO CP

66 Bo3Benenue B KBapaT CyMMBI M pa3HOCTH JIBYX BBIPAKEHUN Y31 1 CP

67 Paznoxxenne Ha MHOXKUTENHU C TOMOIIBIO (POPMYITBI KBaIpara YOHM 1 YO U3
CYMMBI

68 PaznoxeHne Ha MHOKUTEN ¢ TOMOILBIO (POPMYIIBI KBaJpaTa KY 1 M P3
pa3HOCTH

69 YMHOKEHHE Pa3HOCTH JIBYX BBIPAKEHUN HA UX CYMMY YOHM 1 YO CP

70 PaznoxeHne pasHOCTH KBagpaTOB HA MHOKUTEIIN YOHM 1 n3

71 Pa3noxeHne pa3HOCTH KBaJIpaTOB HA MHOXKUTENN Y31 1 YO CP

72 PaznoxeHre Ha MHOKUTEIIN CYMMBbI M Pa3HOCTH KyOOB YOC3VY 1 DO P3

73 PaznoxxeHne Ha MHOXKUTENIN CYMMBbI M Pa3HOCTH KyOOB VI3V 1 P3

74 KonTpoubHnas pabora Ne 7 «@opmy.ibl COKPALLICHHOT 0 VIIK3VY 1 KP
YMHOKEHUS»

75 [IpeobpazoBaHue 11€70T0 BRIPAKEHHUs] B MHOTOUJIEH YOHM 1 13

76 [IpeobpazoBanme 1MEI0T0 BRIPAKEHHS] B MHOTOWICH V31U 1 CP

77 [IpumeHeHne pa3IuYHbIX CIIOCOOOB IS Pa3IOKEHHS Ha YOHM 1 @O P3
MHOXHTEIH

78 [IpumeHeHne pa3IuYHbIX CIIOCOO0B IS Pa3IOKEHHS Ha Y31 1 YO U3
MHOXHTEIH

79 [Ipumenenne nmpeoOpa3oBaHus LENbIX BbIPAKEHUN YOHM 1 ®O CP

80 [Tpumenenne npeoOpa3oBaHus LEIbIX BHIPAKECHUIN Y31 1 N3

81 KonTpoabHnasi paora Ne 8 « [IpeodpazoBanue nmeapix | YIIK3Y 1 KP




BbIPAKEHUI»

82 JluneiiHOe ypaBHEHME C ABYMsI IEPEMEHHBIMU YOHM 1 YO CP

83 Jlunelinoe ypaBHEHHE C IBYMS IIEPEMEHHBIMU Y31 1 TO CP

84 I'paduik TMHEHHOTO YpaBHEHHMS C IBYMS ITI€PEMEHHBIMU YOHM 1 O P3

85 I'paduk IMHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU Y31 1 YO P3

86 CucTeMbl TUHEHHBIX YPaBHEHUH C IBYMS IEPEMECHHBIMU YOHM 1 YO P3

87 I'paduueckuii ciocod pemeHus CUCTEMbI YOHM 1 I1P

88 Croco0 IIoACTaHOBKHU YOHM 1 YO U3

89 Crioco6 moJICTAHOBKU YII3Y 1 CP

90 Cnioco0 ciioXeHus YOHM 1 YO P3

91 Cnioco6 ciioxeHus Y3U 1 M/l CP

92 Pemenue 3a1a4 ¢ MOMOIIBIO0 CUCTEM YPABHCHHIMA YOHM 1 @O P3

93 Pemienue 3aga4d ¢ nOMOIIBIO CUCTEM YpaBHEHUI YOC3 1 MJ1

94 Pemienue 3agayd ¢ mOMOIIBIO CUCTEM YPAaBHEHHI YOC3 1 n3

95 Kontposbnas pad6ora Ne 10 « CucreMsbl JIMHEHHbBIX YIIK3Y 1 KP
YPaBHEHHUII»

96 [ToBTOpeHue. BolpakeHus U TOKAECTBA YOCK3 1 CP

97 [ToBTOpenue. @yHKIMU YOC3VY 1 ITP

98 [ToTopenue. CTeneHb ¢ HATypaJbHBIM MTOKa3aTelieM YOC3VY 1 CP

99 [ToBTOpenune. @opMyJibl COKpPAIIEHHOTO YMHOKEHHUSI YOC3VY 1 CP

100 [ToBTopenue. Cucrembl ypaBHEHUI YOC3Y 1 CP

101 TecroBast pabota VIIZY 1 TP

102 Pe3epBHOe Bpems 1 KP
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