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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBJISIETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO 0O0IIEro oopaso-
BaHMs: OHa OOeclmeurBaeT M3yYEHUE IPYTHUX JUCHHUIUINH, KaK €CTeCTBEHHO-
HAy4HOTO, TaK ¥ TYMAHUTAPHOTO IUKJIOB, €€ OCBOSHHUE HEOOXOIUMO IS TIPOJIO0JI-
JKEHUs 00pa30BaHMS W B IMOBCEIHEBHOW XU3HU. Pa3BuTne y oOydarommxcs Hay4-
HBIX MPEACTaBICHUI O MPOUCXOXKACHUM M CYIIHOCTH anredpandeckux adcTpak-
Ui, coco0e OTpaKeHHs] MaTeMaTHYeCKOW HayKOM SIBICHUN M MPOIECCOB B MPHU-
pozie 1 oOlIeCTBEe, PO MAaTEMaTHUYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU
U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAYECTB
MBIIIJICHUS, HEOOXOIUMBIX TS aJanTaIllid B COBPEMEHHOM IU(PPOBOM OOIIECTBE.
N3yyenue anreOpbl obecrieunBaeT pa3BUTHE yMEHUs HaOJI0/1aTh, CPaBHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTU MBIIUICHHS, CIOCOOHOCTH ap-
T'YMEHTHPOBAHHO OOOCHOBBIBATh CBOW JICUCTBUS W BBIBOABI, (POPMYITHPOBATH
yTBepkaeHns. OcBoeHHE Kypca anreOphl 0OecTieurBacT Pa3BUTHE JIOTHYECKOTO
MBIIIICHUS 00yJYalOINUXCS: OHU MCIOIB3YIOT NCTyKTUBHBIC U WHIYKTHBHBIC pac-
CyXKJeHus, 0000IIeHne U KOHKpeTH3aluio, abcTparupoBanue u aHaioruto. O0y-
YeHHe aredpe MpeArnojaraeT 3Ha4uTeNbHbIH 00BEM CaMOCTOATENLHON JIesITellb-
HOCTH OOYYaronuxcs, 03TOMY CaMOCTOSITEIBHOE pPeIIeHUe 3a7ad SBIISCTCS pea-
JU3alKen JeATeIbHOCTHOrO MPUHIUIIA O0YUECHHUS.

B cTpykType mporpammsl yueOHOTo Kypca «Anredpa» it OCHOBHOTO 0011ie-
ro oOpa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOIUYECKUE JIH-
HUU: «Yucna U BBIYUCICHUSY, «ANreOpandeckue BhIPpOKECHU», « Y paBHEHUS U He-
paBeHCTBaY, «DyHKIMM». Kaxmas U3 3TUX coaepKaTeIbHO-METOINYECKUX JIMHUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET M3YUYEHUS Kypca, B3aMMOJICHCTBYS C JIPy-
TUMU ero JUHUSMU. B xo/1e n3ydenus: yaeOHOro Kypca oOyqaronumcs: MpUuxoIuT-
Csl JIOTUUECKH PaCCyKJaTh, MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B
CBSI3M C 3TUM B IMpOTrpaMMy Y4eOHOTO Kypca «ANredOpa» BKIIOUYECHBI HEKOTOPHIC
OCHOBEHI JIOTHKH, TIPEJICTABICHHBIC BO BCEX OCHOBHBIX pa3jeiiax MaTeMaTHIeCKOTO
o0pa3oBaHUs W CIOCOOCTBYIOIIHME OBJIAJACHUIO OOYYaIOIIMMUCS OCHOB YHHUBED-
CaJIbHOTO MaTEeMaTU4eCKOTO s3bika. CoJepKaTeIbHON U CTPYKTYpHOM OCOOEHHO-
CTBIO y4eOHOTO Kypca « AnreOpay sIBJISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanve nmuHHH «Yuciaa W BBIUMCICHUS» CIY)KUT OCHOBOH IIJIS JTajlb-
HEHIIIETO M3yYeHHs] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y 00YYAIONIUXCS JIOTH-
YECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHUSI TIOJIb30BATHCS AITOPUTMAMHU, a TaK-
K€ TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS TOBCEIHEBHOU
KU3HH. Pa3BUTHE MOHATHSA O YKCIIE HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANMOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM
MPEJICTABJICHUN O JIEMCTBUTEIBHOM YHCIIE. 3aBEPIICHUE OCBOCHMS YHUCIIOBOM JIM-
HUU OTHECEHO K CpeJTHEMY 00IIeMy 00pa30BaHUIO.



Copeprkanue AByX anreOpandecKux JIMHUA — « AJreOpandecKe BhIPAKEHUSD)
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHO-
ro odmiero obpa3oBaHusi yu4eOHBIM MaTepuan rpyNmupyeTcss BOKPYT palioHalb-
HBIX BBIpaKEHUH. ANredpa JeMOHCTPUPYET 3HAUCHWE MAaTEMaTUKU KaK S3bIKa JIJIs
MOCTPOCHHUS MAaTEeMaTUYECKUX MOJIENICH, OMUCaHUs MPOILECCOB U SBIICHUHN peallb-
HOro Mupa. B 3amaun oOydyeHus: anreOpe BXOAAT TAKKe NalibHEHIIee pa3BUTHE aJl-
TOPUTMUYECKOTO MBIIUICHHS, HEOOXOAUMOr0, B YaCTHOCTH, JJII OCBOCHHS Kypca
uH(OpPMATUKU, U OBJIAJICHUE HaBbIKAMU JEAYKTUBHBIX paccyxaeHuil. [Ipeodbpaso-
BaHHE CUMBOJIBHBIX ()OPM CIOCOOCTBYET Pa3BUTHIO BOOOPaXEHHs, CIIOCOOHOCTEH
K MaTeMaTH4Ye€CKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUYU HALEJIEHO Ha MOJIyuYeHUe
oOyJaroluMucs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTUYecKOW MOJeiH
JUTSL OTIMCAHUS M UCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u obmiectBe. M3yueHue martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIHUXCA
YMEHHsI UCTIOIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJINYECKHUE, I'pauyecKkue, BHOCUT BKJIaJ B (pOPMUPOBAHUE MIPEI-
CTaBJICHUHN O POJIM MaT€MAaTUKU B PA3BUTUHU LIUBUIM3AIMH U KYJIbTYpBHI.

CornacHo yueOHOMY IiaHy B 7—9 Kiaccax u3ydaercsl y4eOHbI Kypce «AJ-
reOpay, KOTOPBIN BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3/ienbl coaepkanus: «Hucna
U BBIYUCIICHUN», «AJIreOpandecKue BbIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha u3yuenue yyebHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 kiacce
— 102 yaca (3 yaca B Hezeno), B 8 kiacce — 102 vaca (3 vaca B Heneno), B 9 kiac-
ce — 102 gaca (3 yaca B HEZIEITIO).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3amucu
npo0Oeit k npyrou. [loHsTHE panMoOHaIbHOIO YUCia, 3alKUCh, CPABHEHUE, YIIOPSIO0-
YUBAaHUE PAlMOHAIBHBIX uYHcesl. ApudMeTUYecKre IEUCTBUS C PallMOHATbHBIMU
yuciamu. Pelienue 3a1ay u3 peanbHON MPaKTUKU Ha YacTH, HA APOOH.

CremneHb ¢ HaTypaJbHBIM IOKa3aTelieM: OIpeesieHne, Mpeodpa3oBaHUE Bbl-
paXXEHUl Ha OCHOBE OMPEACNICHUS, 3amuch OoybIMX uuces. [IpoleHTsl, 3anuch
IPOIIEHTOB B BHUJE ApoOU U ApoOU B BHIE MPOILEHTOB. TpH OCHOBHBIE 337aud Ha
MIPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON IPAKTHKHU.

IIprMeHeHne NpU3HAKOB IEIUMOCTH, PA3JI0KEHUE HA MHOKUATENIN HATypaJlb-
HBIX YHCEIL.

PeanpHble 3aBUCUMOCTH, B TOM YHCJIE MpsAMas U oOpaTHasi IpONOPLHMOHATb-
HOCTH.

AaredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOU. JlomycTUMBIE
3HA4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
bopmynbl. Beruucienus no ¢popmynam. [IlpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJIECTBEHHO paBHbIE BBIPAXXEHUs, IpaBUia MPeoOpa3oBaHMsl CyMM U IPOU3BeE-
JICHUM, TpaBUIIa PACKPBITHS CKOOOK M MPUBEACHUSI TOAOOHBIX CIaraeMblIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEIIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTteneHp MHOrowieHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTO4JIEHOB. @OpPMYJIbl COKPAIIEHHOTO YMHOXEHHUS: KBAJIpaT CyM-
MBI ¥ KBaapar pasHocTH. DopMyna pa3HOCTH KBagpaToB. PasiioxkeHne MHOrodie-
HOB Ha MHOKUTEJIN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUEe, KOPEHb ypaBHEHUS, MpaBuja IpeoOpa3oBaHusl YpaBHEHHUs, paB-
HOCUJIBHOCTh YPaBHEHUI.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHHUS], PEIICHUE JMHEUHBIX ypaBHeHU. CocTaBieHUE YpaBHEHUH MO YCIO-
BHIO 3a/1a4i. PerieHne TeKCTOBBIX 3a4a4 ¢ OMOIIBIO YPaBHEHUH.

JIuneiiHoe ypaBHEHUE C JABYMsI MIEpEMEHHBIMU U ero rpaduk. Cucrtema AByx
JIMHEMHBIX YPABHEHUH C JIByMs IIEPEMEHHBIMU. PellleHne cCucTemM ypaBHEHUH CITIO-
cobom mojcTaHOBKHU. [IpuMephl pelieHus TEKCTOBBIX 33Jad C IMOMOIIBI0 CUCTEM
YPaBHCHUM.

DyHKUIMHA

Koopaunara Touku Ha npsiMoil. YncnoBble NPOMEXKYTKHU. PaccTosiHne MexIy
JIBYMSI TOYKaMH KOOPJIMHATHOU MPSIMOM.



[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYyIaMHU.
Yrenue rpapukoB peanbHbix 3aBucumocTeil. [lonstue dynkiuu. ['padpux pyHk-
uuu. CporictBa pyukuuil. Jluneitnas dynkuus, e€ rpadpux. I'paduk Qynkium y =
[X|. ['paduueckoe pemieHre THHEHHBIX YpaBHEHHI M CHCTEM JIMHEHHBIX ypaBHeE-
HHU.

8 KJIACC

Yucaa v BIYMCICHUA

KBaapatHelii kopenb u3 uncina. [lonstue 06 uppanuoHaibHoM yucie. Jlecs-
TUYHBIE NPUONIKEHUs] HMppalMoHaNbHBIX 4YHcen. CBoilcTBa apupMeTHUYECKHUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUHN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C LUEeNbIM MoKa3aTesieM U €€ cpoicTBa. CTaHgapTHas 3alUCh YHCIA.

AnreOpandeckue BhIpaKCHUSAJITe0pandecKue BbIPaKeHusl

KBagpaTHbIil TpEXUIIEH, pa30KEHUE KBAJIPATHOIO TPEXUJIEHA HA MHOYKUTE-
.

Anrebpanyeckas npodb. OCHOBHOE CBOMCTBO anredpandeckoit apodu. Cio-
JKEHUE, BBIYMTAHUE, YMHOXKEHUE, JIeJieHre anreOpandeckux JpoOei. Parmonanb-
HbI€ BBIPaXXEHUS U UX MTPeoOpa3oBaHUE.

VYpaBHEHUs 1 HEPaBEHCTBAY pABHEHUSI H HEPABEHCTBA

KBaapatHoe ypaBHeHHe, (popMyra KOpHEH KBaJpaTHOro ypaBHeHUs. Teope-
Ma Buera. Pemenue ypaBHEHHI, CBOMSIIMXCS K JIMHEWHBIM U KBaApaTHbIM. [Ipo-
cTeiime IpoOHO-pallMOHATBFHBIE YPaBHEHUS.

['padrueckas uaTEepnpeTanys ypaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUM C IBYMsI IepeMeHHbIMU. [IpuMepsl penienns cucteM Helu-
HEWHBIX YPaBHEHUU C IBYMs IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO € OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA ¢ OAHON nepeMeHHou. Cu-
CTEMBbI JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue dynkumu. OOGIaCTh ONMpEETIeHUs] U MHOXKECTBO 3HAUCHUN (yHK-
1u. CriocoObl 3a1aHust QYHKITUH.

I'padpux dynkuun. Yrenne cpoiictB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIINUX PeabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIONINE MPSAMYI0 M OOpaTHYIO MPOTIOPIIMOHAIBHBIC 3aBU-
cuMocTH, uX rpadukn. Oyrakimn Y = X2, y = X3, Y = VX, y=|x|. [paduueckoe pe-
IIICHUE YPaBHEHUW U CHCTEM ypaBHEHUH.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE IEHCTBUTENBHBIX YHCEN, apu(MeTHIeCKUE NEUCTBUS C JICHCTBU-
TEJIbHBIMU YHCIIAMH.

Pa3mepbl 00BbEKTOB OKPYKAIOLIETO MUPA, JJIUTEIBHOCTh MPOIECCOB B OKPY-
JKAIOIIEM MUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUHN, CBOASIIMXCS K KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
areOpanvdeckuM METO/I0M.

VYpaBHeHUEe ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. PemeHue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil cteneHu. ['paduueckas uHTEp-
IIpeTalys CUCTEMBI YPAaBHEHUHN C IBYMsI [IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOMN. Pemenue cucrem
JMHENHBIX HEPAaBEHCTB ¢ OJHOU mepeMeHHou. KBaaparHeie HepaBeHcTBa. ['padu-
4YeCcKasi UHTEpIpeTals HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

OyHKIMNPYyHKIUA

KBagparnunas dynkuus, e€ rpaduk u cBoictBa. [lapaboma, KoopauHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOWCTBA.

YucnoBele MOCIEN0BATEIBHOCTUYMC/IOBBIE MOCAEI0BATEILHOCTH U IMPO-
rpeccum



[ToHsiTHE YMCIOBOW MOCAEAOBATEIBHOCTH. 3aJaHUE TIOCIEI0BATENBHOCTH pe-
KyppeHTHOH (opmyIion U popMysioi N-ro ujieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmyiel N-ro 4djieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInuHOCTHBIE pe3yJIbTAThl OCBOCHUS MPOrpaMMbl Y4€OHOTO Kypca «AJreo-
pa» XapaKTEepU3YIOTCS:

1) narpuoTHYecKoe BOCIIMTAHME:

IPOSIBJICHMEM MHTEpEca K MPONUIOMY U HACTOSAIIEMY POCCUMCKON MaTeMaTH-
KM, LICHHOCTHBIM OTHOLIEHUEM K JOCTH)KCHUSIM POCCUHUCKUX MATEMATHUKOB U POC-
CUHCKOM MaTeMaTU4YECKOMW IIKOJIbI, K MCIIOJIb30BAHUIO ATUX JOCTHKEHUN B JPYTUX
HayKaX U IPUKIAIHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpakJaHWHA U pealu3aluu €ro
IpaB, MPEACTABICHUEM O MaTEMATUYECKUX OCHOBaX ()YHKIMOHUPOBAHMS paziny-
HBIX CTPYKTYp, SIBJICHHM, IpOLEAyp I'pa)kIaHCKOro oO0IiecTBa (Hampumep, BbIOO-
pBI, OINpPOCHI), TOTOBHOCTHIO K OOCYXJEHHIO 3TUYECKHUX IMPOOJEM, CBS3AHHBIX C
MPaKTUYECKUM NPUMEHEHHEM IOCTHKEHHUW HAYKH, OCO3HAHMEM BaXXHOCTH MO-
PaIbHO-3TUYECKUX NPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTMBHOE Y4aCTHE B PEIICHHM IIPAKTUYECKUX 3a7a4 MaTreMa-
TUYECKON HAMNpPaBIEHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTeMaTH4YecKoro oOpa3oBa-
HUS Ha MPOTSXKEHUH BCEH JKU3HU I YCHEIIHOW MPOPECCHOHAIBHON AESTENbHO-
CTH U pa3BUTHUEM HEOOXOAMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM
UHAMBHUIYAJIbHON TPaeKTOPUU 0O0pa30BaHUs U )KU3HEHHBIX IJIAHOB C YYETOM JINY-
HBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) acTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIIPHUSITUIO MaTeMa-
TUYECKUX OOBEKTOB, 3aja4, PELUICHUH, pacCyKI€HUNH, YMEHUIO BUJIETh MaTeMaTH-
YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMEel B JESITEIbHOCTH Ha COBPEMEHHYI0 CHUCTEMY HAYYHBIX MpE.-
CTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIBLI U 00-
[IeCTBa, MOHMMAHHEM MAaTEMaTH4YeCKOW HAyKd KakK cQepbl uelIOBEYeCKOH naes-
TEJIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHS LUBUJIM3ALMH, OBJIa-
JICHUEM SI3bIKOM MaTeMaTHUKW M MaTeMaTUYECKOW KYyJIbTYpOWl KakK CpPEeACTBOM IIO-
3HAHWS MUpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBbIKAMHU HUCCIEI0BATEIbCKOU Jes-
TEJIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHPOBAHHE KYJILTYPbI 310POBbS M
IMOIUOHAJIBHOTO 0J1ATOMOTyYHS:

TOTOBHOCTBIO MMPUMEHATh MaTeMAaTHUYECKHE 3HAHUSI B MHTEPECAX CBOETO 3710-
POBBSI, BEJICHUS 3I0pPOBOTO 00Opa3a KHW3HH (3I0pOBOE MHUTaHWE, cOaJaHCHpPOBaH-
HBI PEXUM 3aHATUNA W OTIbIXa, PETyJsipHas (U3HUecKas aKTUBHOCTB), CHopMHu-
POBAaHHOCTHIO HaBBIKA pedIeKCHH, TIPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TaKo-
O e MpaBa JAPYroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCTIUTAHHUE:

OpUCHTaIMel Ha MPUMEHEHNE MaTeMaTHYEeCKUX 3HAHWHN JJIST pelIeHHsl 3a/1a4
B 00JIACTH COXPAaHHOCTH OKPY’KAOIIEH Cpebl, ITIAHNPOBAHUS MTOCTYIIKOB M OIICH-
KM WX BO3MOXXHBIX IOCJIEACTBUI JJISi OKPYKAIOMIEH CPeJbl, OCO3HAHUEM TJI00aTh-
HOTO XapaKTepa dKOJIOTHIECKUX MPOOJIeM 1 MTyTeH NX PEIICHHUS,

8) aganTanusi K U3MEHSIIOMIUMCS YCJIOBHUSM COUMAJIbHOW U NMPUPOTHOMH
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEOMNPEASIEHHOCTH, IOBBIIICHHUIO
YPOBHSI CBOSH KOMIIETEHTHOCTH Yepe3 MPAKTHUCCKYIO IeATEeIbHOCTh, B TOM YHCIIC
YMEHUE YUUTBCS Y IPYTUX JIFIOJCH, TIPHUOOPETaTh B COBMECTHOM JACATEIHHOCTH HO-
BbI€ 3HAHUS, HABBIKK M KOMIIETCHIIUHN U3 OTbITA APYTHX;

HEO0OXOAMMOCThIO B (POPMHUPOBAHUN HOBBIX 3HAHMM, B TOM uuciie GOpMyu-
pOBaTh WJIEH, TOHATHSA, TUIIOTE3BI 00 0OBEKTaX W SBJICHHIX, B TOM YHCJIE paHee
HEW3BECTHBIX, OCO3HABATh NEe(PHUIIMTHI COOCTBEHHBIX 3HAHUN W KOMIICTCHTHOCTEH,
IJIAaHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlIUIO, BOCIPUHUMATh CTPECCO-
BYIO CUTYAaIIMIO KaK BBI30B, TPEOYIOIMIHUI KOHTPMEDP, KOPPEKTUPOBATh NMPUHUMAE-
MBIC PEIICHUS W JCUCTBUS, (HOPMYIUPOBATh M OIICHWBATH PUCKH M TIOCIICICTBUSA,
dhopMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATHN, OTHONICHWH MEXKIY TMOHATHIMH, (HOPMYIHPOBATH
OTIpeJICICHHS TIOHSTUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCHU-
dbukarm, OCHOBaHUA Il 0000IICHNSI M CPaBHEHHS, KPUTEPUH TTPOBOIH-
MOTO aHaJIN3a;

e BOCIPUHUMATBH, (POPMYJIHUPOBATH W MPEOOPA3OBHIBATH CYXKICHUS: YTBEP-
TUTEIBHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHEIC;



BBISIBJISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPE-
yns B akTax, JaHHBIX, HAOMIONCHUAX U YTBEPKICHUX, MpeAsiaratb Kpu-
TE€PUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JIeNIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NE€TyKTUBHBIX U HUH-
JOYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aKIIOUEHU IO aHAJIOTUH;

pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE O0Ka3aTelIbCTBa
MaTeMaTHUYeCKUX (PaKTOB, BBICTpAaUBATh apryMEHTALMIO, IPUBOJIUTE MIPU-
MEpbI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;
BbIOMpaTh croco0 peleHusl yueOHOM 3a7aun (CpaBHUBAaTh HECKOJIBKO Ba-
PHAHTOB pELICHHUs], BEIOUpaTh HanboJee MOAXOIAIINI ¢ Y4ETOM CaMOCTO-
ATEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIB30BaTh BOIPOCHI KaK MCCIEN0BATEIbCKUM MHCTPYMEHT ITO3HAHMS,
(GopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOLIKME IPOTUBOPEUHE, MPOOIIEMY, Ca-
MOCTOSITEJIbHO YCTaHABJIMBATh UICKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE-
3y, apryMEHTUPOBATH CBOIO MO3UIUI0, MHEHUE;

IIPOBOJUTH IO CAMOCTOSITEJIBHO COCTaBIICHHOMY IUIAHY HECIIOXKHBIA JKC-
HNEPUMEHT, HEOOJbIIOE HCCIIEIOBAaHUE IO YCTAHOBIIEHUIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JOCTOBEPHOCTD
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE INPOLECCA, A TAKKE BBIABUIATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OPMAIIMH, JaHHBIX, HE-
O00XOJMMBIX JUIsl pElIeHUs 3a/1a4H;

BBIOMPATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH-
(dbopmaluIo pa3IMYHbIX BUAOB U (DOPM MpeCTaBICHUS;

BbIOMpATh (OpMY MpEACTaBICHUS MHPOPMALUU U WILIIOCTPUPOBATH pe-
HIaeMbl€ 33Jja4 CXeMaMu, AMarpaMMaMu, HHOH rpaukoi U ux KoMOuHa-
USIMU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (bOpMYHHpOBaTB CYXKIACHUSA B COOTBCTCTBHUU C YCIIOBU -
MH U OCJIIIMHU O6H16HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY



3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO XOIy
perieHus 3aa4, KOMMEHTHPOBATH MOJTYYECHHBIN PE3ybTarT;

B X0JI¢ 0OCYKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
poO0JIeMBbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UACH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, CONOCTABIATh CBOU CYKACHHUS C CY)KICHUSIMU JIPYTUX y4aCTHH-
KOB JIHajiora, OOHAPYKMBATh Pa3IU4KMe M CXOACTBO TMO3HUIUH, B KOPPEKT-
HOU opMe HopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEACTABIATh PE3YyJIbTaThl PEUICHUS 3aJlayu, DKCIEPUMEHTA, MCCIeI0Ba-
HUS, TPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (POPMAT BBICTYIUICHHS C YUETOM
3a/1a4 Mpe3eHTallMy U 0OCOOEHHOCTE! ayAUTOPHUH;

MOHUMATh ¥ HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBHUIYab-
HOU paboTHI IPH PEIICHUHN YU4COHBIX MATEMATHICCKUX 3a]1aY;

MPUHUMATh 1EIb COBMECTHOM JIEATEILHOCTH, IJIAHUPOBATh OPraHU3aIIMIO
COBMECTHOM paboThl, pacmupenensTh BUIbI paboT, NOTOBapUBaTHCA, 00-
CYXKJIaTh MPOIIECC U PEe3yJbTaT pabOThl, 0000IIATh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBATh B IPyHIoOBbIX popmax paboThl (00CykAeHUSA, OOMEH MHEHHU-
SIMH, MO3TOBBIE IITYPMbI U APYTHE), BBHITIOJHITH CBOIO YAaCTh PaOOTHI U KO-
OpJIMHUPOBATH CBOU JEHUCTBUS C JPYTMMU YJIEHAMU KOMaH/IbI, OIIEHUBATH
Ka4ueCTBO CBOETO BKJIajia B OOIIMI MPOIYKT MO KPUTEPHUsIM, CHopMyaupo-
BaHHBIM yYaCTHUKAMHU B3aMOJICUCTBHUS.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHS
Camoopranusamnus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEHN, apIyMEHTUPOBATh U KOPPEKTUPOBATH Bapu-
aHTBI PEIICHHH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTpOJIb, MOIUOHAJIbHbIN NHTEJIEKT:

BJIAJETh CIIOCOOAMU CaMOINPOBEPKU, CAMOKOHTPOJIA MPOLECCa U pe3ysIbTa-
Ta pelIeHNs MaTEMAaTUYECKOM 3a/1auu;

NIPEABUIETh TPYIAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PELICHUM 3a1a-
4YH, BHOCUTh KOPPEKTHUBBI B JEATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSTENb-
CTB, HAlJICHHBIX OITMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATa JACATEIBHOCTU NOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSCHSTh MPUUUHBI JOCTHKCHUS WIIM HEIOCTUKEHUSI LIEIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 Kjacce o0yyaromuicsa MOMYyYUT CIEAYIOIINE Tpe-
METHBIE Pe3yJIbTaThl:

Yuciia 1 BHIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI IPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBbIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHO-
CTH B O€CKOHEYHYIO ACCATUYHYIO JIPOOD).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YHCIJIOBBIX BbIpAXKEHUH. BBIMOIHATH JEHCTBUS CO CTENEHSAMU C HATYypaJIbHBIMU T10-
Ka3aTeJsIMU.

[IpuMeHsATh NpU3HAKUA AEIMMOCTH, Pa3JIOKEHHE HAa MHOMKUTEIH HaTypalb-
HBIX YUCEI.

PemaTe NpakTUKO-OPUEHTUPOBAHHBIE 33]a4H, CBA3aHHBIE C OTHOLLIEHUEM BeE-
JWYMH, TPONOPLUUOHATIBHOCTBIO BEJIMYUH, MPOIEHTAMU, MHTEPIPETHUPOBATH pe-
3yJbTaThl PEUIEHUS 33]1a4 C YYETOM OTPaHUYEHMM, CBA3aHHBIX CO CBOWCTBAMM pac-
CMaTpUBaeMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HaueHUs] OYKBEHHBIX BBIPAKEHUW MPHU 33JaHHBIX 3HAUEHUAX IIe-
PEMEHHBIX.

BoinonHsaTh IpeoOpa3zoBaHus LEJIOr0 BhIPAXKEHUSI B MHOTOWIEH MPUBEICHHU-
€M TI0JIOOHBIX CJIaraeMbIX, PACKPHITUEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOYJIEHA HA MHOIOYJIEH 1 MHOTO4YIEHA HA MHOT'O-
YJIeH, IPUMEHATH (POPMYJIIbI KBaJipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCy1IecTBIIATh Pa3iI0KEHUEe MHOTOWIEHOB HAa MHOMXHUTEIH C MOMOUIBIO BbI-
HECEHHsI 32 CKOOKHM OOIIEr0 MHOXHUTEJIS, TPYNIUPOBKH ClIaraéMbIX, TPUMEHEHUS
(bopMyI1 COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpAJbHBIMU MOKA3aTEIsIMU JIJIS TIpe-
oOpa3oBaHUsI BBIPAKEHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemats nuHENHbIE YpaBHEHUS C OJHOW IIEPEMEHHOM, IPUMEHSS IIPABUJIa I1e-
pexoz1a OT UCXOAHOTO YPABHEHHMS K paBHOCWIBHOMY eMy. [IpoBepsTs, ABnseTcs nu
YHUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUN JIMHEWHBIX YPAaBHEHUMN U UX
CUCTEM.

[TonOupaTe npUMepHI Map YKCEll, SBISIOMINXCS PEIICHUEM JUHENHOTO ypaB-
HEHHUS C IByMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IMJIOCKOCTH IrpaUK JUHEHHOTO ypaBHEHUS C ABY-
Msl TIEPEMEHHBIMHU, MOJIB3YSCh TpadUKOM, IPUBOJUTEH MPUMEPHI PEIICHUSI YpaBHE-
HUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBiATh U peniaTh JMHEMHOE YpaBHEHUE WJIM CUCTEMY JIMHEMHBIX ypaB-
HEHHU IO YCJIOBHIO 3a/1a4H, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a-
Jlay¥l MIOJIyYEHHBIN PE3yIbTAaT.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPAHMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIBIO (PYHKUINN U3BECTHBIE 3aBUCUMOCTH MEXKIY BEIUYH-
HaMU: CKOPOCTb, BPEMS, PACCTOSHUE, LIEHA, KOJUYECTBO, CTOUMOCTh, IPOU3BOJIH-
TEJIbHOCTb, BPEMsl, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU 1O 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K koHiy oOydeHus B 8 kjacce oOyJaromuiicsi MOJYyYUT CICAYIOIIUE MPeEI-
METHBIE Pe3yJIbTaThl:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIbHbIE IPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensaTh mOHATHE apU(PMETHUYECKOrO KBaJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BRIPAXKEHUN, COAEpKAIIUX KBaJApaTHbIe KOPHU, UCIIOJNIb3YSl CBOM-
CTBa KOPHEW.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh MOHATHE CTENEHH C LIEJBIM MOKa3aTelieM, BBIMOIHATH Mpeoldpa-
30BaHMSI BBIPAXKEHUH, COJIEPIKAIIMX CTEIICHH C LIEJBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MMPaBUJI ACHUCTBUI HAJ MHOTOUYJICHAMH U aJIreOpandecKuMu APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPAaBEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE YpaBHEHUS U PallMOHAJIbHBIC YpPaBHEHMUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JIM ypaBHEHHE WM CUCTEMa YPaBHEHUN PELICHUS, €CJIU UMEET, TO CKOJIBKO, U MPO-
yee).

[lepexoauTh OT CIOBECHON (POPMYIUPOBKH 33Ja4M K €€ airedpandeckon Mo-
JIETIM C TIOMOIIBIO COCTABJIEHUSI YPABHEHUSI WM CUCTEMbl YPAaBHEHUW, HHTEPHpE-
TUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ]1auy MOJYYEHHBINA PE3yiIbTar.

[IpuMeHATh CBOMCTBA YHUCJIOBBIX HEPABEHCTB JJIsi CpPAaBHEHUS, OLICHKH, pe-
1aTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI, J1aBaTh rpadu-
YECKYIO WILTIOCTPALMI0O MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[loHrMaTh W KUCMOJB30BaTh (PYHKIIMOHAJIbHBIC MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE 0003HAUCHMUS), ONIPEALIATh 3HaUeHHEe (PYHKIIUU 10 3HAYEHUIO ap-
TYMEHTa, OTIPeJIeIISATh CBOMCTBA (DYHKIIHMH 110 €€ TpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = k/x,y =x2,y = x3,y = x|, y = VX, OIICHIBaTH CBOICTBA YHCIOBOH (yHK-
UM 1o €€ rpaduky.

K koHiy oOydeHus B 9 kjacce oOy4aromuiicss MOJYyYUT CICAYIOIIUE MPeI-
METHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinmonuate apudmeTndyeckue AeHCTBUS ¢ pallMOHAIBHBIMU YHCIIaMH, COYe-
Tasi yCTHbIE U MUCbMEHHBIC MPUEMBI, BBITIOIHATh BHIYUCIICHUS C UPPAIMOHATBHBI-
MU YHCIIAMH.

Haxonutes 3HaueHus: cTeneHer ¢ UENbIMU MMOKa3aTeIssMU U KOPHEW, BBIYKC-
JISITh 3HAYEHUSI YUCIIOBBIX BBIPAKCHUH.



OKpyrasTh AEHCTBUTEIbHBIE YMCIA, BBIIOJHATh NPUKUAKY pE3yJbTaTa BbI-
YUCJICHNUH, OLIEHKY YMCIIOBBIX BBIPAKEHUMU.

YpaBHeHMS U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHBIC YPaBHEHHUs, YPaBHEHHUS, CBOMISIIHMECS K
HUM, [IPOCTENIINE TPOOHO-PALlMOHAIBHBIE YPABHEHMUSL.

Pemats cucTeMbl ABYyX JTMHEWHBIX YPABHEHHUU C IBYMs NEPEMEHHBIMHU U CH-
CTEMBI ABYX YPAaBHEHUH, B KOTOPBIX OAHO YPAaBHEHHUE HE SIBJISIETCS JIMHEUHBIM.

Pemarp TekcToBbIE 3a1auu aJireOpauyeckuM CIIOCOOOM € MOMOUIBIO COCTaB-
JICHUS1 YPaBHEHMS WIA CUCTEMBI IBYX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

[IpoBOIUTE MpOCTENIINE UCCIEAOBaHUS YPABHEHUM UM CUCTEM yYpAaBHEHMM, B
TOM YHCIIe C TPUMEHEHUEM TrpadUuecKiX MpeICTaBICHUN (yCTaHABIUBATh, HMEET
JIM YPABHEHME WM CUCTEMA YPABHEHUN PEILIEHHUS, €CIIM UMEET, TO CKOJIBKO, U IIPO-
gee).

Pemarp nuHelHbIe HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, N300paxkaTh pe-
IIEHNE HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3alMChIBATh PEIICHUE C IIOMOIIBIO CUM-
BOJIOB.

Pemrate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAIO-
M€ KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIIEHUE CHUCTEMbl HEPABEHCTB Ha
YUCJI0BOU MPSIMOM, 3alIUCBIBATDH PEILIECHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBaTh QpyHKIMM M3yuyeHHBIX BUAOB. [loKka3bIBaTh cCXeMaTH4YECKH pac-

MOJIOXKCHHUE Ha KOOPMHATHOW TUIOCKOCTH rpadukoB GyHKIMA Buaa: ¥ = KX, y = kx
+b,y=k/x,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBUCHMOCTH OT 3HAYCHHUIA
K03 (PHUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATHUHBIX (PYHKIUHI O UX Tpadukam.

Pacno3naBaTh KBajpaTUyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPUH.

Yucii0BbIe MOCTIECA0BATEILHOCTH H IIPOTPEeCCHH

Pacno3naBaTh apu(pMETUUYECKYI0 U F€OMETPUUYECKYIO MPOrPECCUU MPHU pa3-
HBIX CII0co0ax 3agaHusl.

BBINOTHATE BBIYMCIEHUS C UCIIOJIB30BaHUEM (POPMYJ N-TO WieHa apupMeTH-
YECKOM U T€OMETPUYECKON POTrPECCUM, CYMMBI IEPBBIX N YWICHOB.

N300paxaTh 4ieHbl MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPAMHATHOM IIOC-
KOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YMCJIOBBIMH IIOCIICIOBATEIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KAJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5} 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne o/ P Kourpoabnbsie IIpakruueckue (itcpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [JOK
qyucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [HOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI ypaB- 14 1 bubnmnoreka HOK
HEHHI https://m.edso0.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [IOK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka [IOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nuoreka [IOK
3HaAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e Anrebpa, 7 kimacc / MakaperueB FO.H., Munmtox H.I'., Hemkos K.W. u ap.; mox pen.
Tensaxosckoro C.A. AkunonepHoe o6uectBo «M3narensctso "[IpocBenienue»;

e Anrebpa, 8 kimacc / MakaperueB FO.H., Munmtox H.I'., Hemkos K.W. u ap.; mox pen.
TenskoBckoro C.A. AkunonepHoe o6mectBo «M3natenscto "[Ipocemenue'»;

e Anrebpa, 9 xiacc / MakaperueB FO.H., Munmarox H.I'., Hemxos K.W. u ap.; mox pen.
Tensaxosckoro C.A. AO «M3narensctBo "lIpocBenienue».

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e Pocnosa JI. O., AnekceeBa E. E., bynko E. B., Kapamosa U. 1. Marematuka. Peanu-
3auus TpedoBanuil ®I'OC ocHOBHOTO 00111€T0 00pa30BaHUs: METOJUYECKOE ITOCOOME
g yautens / nox pea. JI. O. Pocnosoit. — M.: ®I'BHY «MHcTUTyT CTpareruu pa3pu-
Tus obpazoBanus PAO», 2022. —c. 135: ni.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

Anrebpa, 7 kinacc. PI'AOY JI10 «Akanemus Munnpocsenienust Poccumn»;
Anrebpa, 8 kitace. PI'AOY JIT1O «Akagemuss MunnpocsenieHus: Poccuny;
Anrebpa, 9 knacc. PI'AOY JI10 «Akanemus Munnpocseuienust Poccumn»;
ANEKTPOHHBIN 00pa3oBaTenbHbIN pecype «Jlomamnue 3aganus. OCHOBHOE o01iee
obpasoBanue. Anredbpay», 7-9 knaccel. AO «3narensctBo "[Ipocemnienue .



