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HOACHUTEJBHASA 3AIIMCKA

AnreOpa SIBIISIETCSL OJJHUM M3 OMOPHBIX KypCOB OCHOBHOI'O 00111eT0 00pa3oBa-
HUS: OHA OO0EeCleunBaeT W3y4YEHUE JPYrUX JUCHUIUIMH, KaK €CTECTBEHHO-
HAay4YHOTO, TaK U TYMaHUTApPHOTO IIUKJIOB, €€ OCBOEHUE HEOOXOIUMO JIsl MPOA0JI-
JKEHHUs 00pa30BaHMS W B IMMOBCEIHEBHON XU3HU. Pa3BuTne y 00y4aromuxcs: Hay4-
HBIX NPEACTABICHUNA O MPOUCXOXKJICHUH U CYIIHOCTH aireOpanyeckux adCTpak-
L1, CIOCO0E OTpaKEHHsI MAaTEMaTUYECKOM HayKOM SIBIEHUH M MPOLECCOB B MpPHU-
pozie 1 oOIIECTBE, POJIM MAaTEMAaTHUYECKOTO MOJIEIMPOBAHUS B HAYYHOM MO3HAHUU
U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS U KAUECTB
MBIILJICHUS, HEOOXOIMMBIX JUIsSl aJJaliTallid B COBPEMEHHOM HU(PPOBOM OOIIECTBE.
N3yyenue anrebpbl obecrieurBaeT pa3BUTHE yMEHUs HaOI0/1aTh, CPaBHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTHU MBIIUICHHS, CIOCOOHOCTH ap-
T'YMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHSI W BBIBOJBI, (DOPMYIHPOBATH
yTBepkIeHus. OcBoeHUE Kypca anreOpbl 0OECIeUMBAET Pa3BUTHE JIOTMYECKOTO
MBIIIUICHUSI 00YyYarOUIUXCs: OHU UCIOJIB3YIOT JEAYKTUBHBIE U UHAYKTUBHbBIC pac-
CYXXJIeHUs, 0000IIeHNE U KOHKpPETU3allMIo, adcTparupoBanue u anajorutro. O0y-
YeHUE auredOpe MpeanojaracT 3HAUYUTENIbHBIM 00BEM CaMOCTOATEIIBHOU JIESITEIb-
HOCTU OOy4Yaroluxcs, MO3TOMY CaMOCTOSITEIbHOE PEIICHHE 3aja4 SIBJISIETCSl pea-
JU3alKen JeATeIbHOCTHOTO MPUHIUIIA O0YUECHHUS.

B cTpykType nporpamMmbl yueOHOT0 Kypca «Anredpa» s OCHOBHOTO 0OIe-
ro oOpa3oBaHUsi OCHOBHOE€ MECTO 3aHMMAIOT COJEPKATEIHHO-METOAUYECCKUE JTH-
HUU: «Yucna U BBIYUCICHUS, « AJTeOpandecKue BoIpaKCHUS», « Y paBHEHUS U He-
paBeHCTBay», «DyHKMW». Kaxknass U3 3TuX COAEpPKATEIbHO-METOANYECKUX JIMHUN
pa3BUBAETCSl Ha MPOTSHKEHUU TPEX JIET U3YyUYEHUsl Kypca, B3aUMOJECHCTBYS C JIpY-
TUMU ero JUHUSMU. B xo/1e n3ydenus: yaeOHOro Kypca oOyqaronmumcst MpuxoauT-
Csl JIOTUYECKH PaCCYyX IaTh, MCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B
CBSI3U C ATUM B MporpamMMmy yueOHOro Kypca «Airedpay BKIIOUYEHBI HEKOTOPHIE
OCHOBBI JIOTUKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pazjiefiax MaTeMaTUYeCKOTo
o0pa3oBaHUs W CIOCOOCTBYIOIIHME OBJIAJACHUIO OOYYaIOIIMMHUCI OCHOB YHUBEP-
CaJIbHOTO MaTEeMaTH4eCKOTo si3blka. ColiepKaTeabHON U CTPYKTYPHOU OCOOEHHO-
CTBIO YU4E€OHOTO Kypca « Anredpay SBISETCS €r0 MHTErPUPOBAHHBIN XapaKTep.

Conepxxanue nuHAM «YHCIa U BRIYUCIEHUS CIYKUT OCHOBOM JJIs1 JAJIbHEH-
IIEro M3Y4YeHUs] MaTEeMaTUKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYaAIOIIUXCS JIOTHYE-
CKOTO MBINIIEHUS, (POPMHUPOBAHUIO YMEHUS TOJIb30BATHCS AITOPUTMAMH, a TaAKKE
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJII TIOBCETHEBHOM KH3-
HU. Pa3BuTHE MOHATHS O YUCJIE HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs CBSI-
3aHO C PaAIMOHAIBHBIMU U HPPAIMOHAIBHBIMU YHClIaMU, (OPMHUPOBAHUEM TIPE]I-
CTaBJICHUM O JIEMCTBUTEIBHOM 4YHUCJE. 3aBEPIICHHE OCBOCHUSI YMCIOBON JIMHUU
OTHECEHO K cpeHeMy 001eMy 00pa30BaHHUIO.

CopeprkaHue IByX alireOpanyecKux JUHUN — «ANredpandeckue BhIPaKEeHUsD)
U «YpaBHEHMsS] U HEPABEHCTBA» CINOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIMXCS
MaTE€MaTUYEeCKOro arnmapara, HeoOXOAMMOTro MJisi pelIeHus 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHO-
ro odmiero obpa3oBaHusi y4eOHBIM MaTepuasn rpyNnmupyeTcss BOKPYT palioHalb-
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HBIX BbIpa)KEHUN. AreOpa JeMOHCTPUPYET 3HaUYEHUE MAaTEMATUKH KakK sI3bIKa JJIs
MOCTPOEHUSI MaTeMaTHYECKUX MOJIENIel, OMUCAaHUS MPOLIECCOB U SBJICHUN pealib-
Horo mupa. B 3agaun oOydyenus anredpe BXOIAT TakKe JalbHEUIIee pa3BUTHE aJl-
TOPUTMHYECKOTO MBIIIICHUS,, HEOOXOMMOT0, B YACTHOCTH, JJISi OCBOCHHS Kypca
uH(GOPMATUKHU, U OBJaJICHUE HABBIKAMU JEIYKTUBHBIX paccyxaeHuil. [Ipeobpaso-
BaHHE CUMBOJIbHBIX ()OPM CIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEN
K MaTeMaTH4Ye€CKOMY TBOPUYECTBY.

Conepkanve GyHKIMOHATBHO-TPAdUIECKON JTMHUN HAIEICHO Ha MOTydYeHUE
OOy4JaronMMUCs 3HaHUN O (QYHKIMSIX KaK BaKHEHIIeW MaTeMaTHYECKON MOJEH
JUTSL ONTMCAHUS M UCCIEAOBAaHUS pa3HOOOPA3HBIX MPOIECCOB U SIBICHUN B MPUPOJIE
u odmectBe. M3ydueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCTIOIh30BaTh PA3IMYHBIC BHIPA3UTEIIbHBIC CPEICTBA A3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJINYECKHUE, I'pauyecKue, BHOCUT BKJIaJ B (POPMUPOBAHUE MIPEI-
CTaBJICHUI O POJIM MATEMATUKH B Pa3BUTUHU IIUBUIIU3AIMH U KYJIbTYPHI.

CornacHo yyeOHOMY IUTaHy B 7-9 Kiaccax u3ydaeTcsl yueOHbIH Kypce «AJ-
reOpay, KOTOPBIN BKIIIOYAET CJICAYIONINE OCHOBHBIE pa3ieibl coaepkanus: «HYucma
U BBIYHCIICHUS», «AnreOpandecKkue BBIPAKCHUS», «YPAaBHCHHS] W HEPaBEHCTBAY,
«DOYHKIIUN.

Ha u3yuyenue yuebHoro kypca «Anredpa» orsogutcs 306 yacos: B 7 Ki1acce —
102 gaca (3 gaca B Heaemno), B 8 kinacce — 102 gaca (3 gaca B Heemo0), B 9 Kiacce
— 102 gaca (3 yaca B HefieIIO).
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COIAEP) KAHHUE OBYYEHMUS

7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, NIEPEXO] OT OAHON (POPMBI 3aMUCU
apobeit k gpyroi. IloHsTHe panMOHANBHOTO YHCIA, 3alKcCh, CpaBHEHUE,
YIOPSIOYMBAHUE  PAlMOHANBHBIX  4ucel. ApudmMmerndeckue JEHCTBUS ¢
palMOHAIIBHBIMYA YMCiIamMu. Pemienue 3axgad U3 peasbHOW NPAKTUKU HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OINpeleieHue, MnpeoOpa3oBaHue
BBIP)KEHUI HA OCHOBE OIPENENICHNUs, 3auCh OonbInX yucen. [IpouenTsl, 3anuckh
IPOLEHTOB B BUJE JpoOU U IpoOH B BUAE MPOLIEHTOB. TpU OCHOBHBIE 33Jlaud Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEAIbHOU IPAKTUKHU.

IIpruMmeHeHnue TMpPU3HAKOB  JEIUMOCTH, pPAa3JIOKCHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBHCHMMOCTM, B TOM 4ucie TIpsMas M oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJireOpanydecKue BbIpaKeHU S

IlepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOMN. [ommycTuMBIE
3HaYEHUs NepeMeHHbIX. [Ipencrapienre 3aBUCHMOCTH MEKly BEJIMYMHAMU B BUJIE
dbopmynbl. Beruucnenus no popmynam. [IpeodpazoBanue OyKBEHHBIX BbIPAKEHUH,
TOKJIECTBEHHO paBHbIE BBIpAXEHMs, NpaBWia NpeoOpa3oBaHUsi CyMM U
MPOU3BEACHUI, MPAaBUIIA PACKPBITHS CKOOOK M MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBOICTBa CTENEHU C HATYPAJIbHBIM ITOKA3ATENEM.

OpnHowieHnsl 1 MHOrowIeHbl. CteneHp MHOrowieHa. CiiojkeHue, BBIYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIbI COKPAILEHHOTO YMHOKEHM: KBapaT CyMMBI
Y KBaJpar pasHocTu. PopMyiia pa3HOCTH KBaAparoB. Pa3nokeHne MHOTO4JIE€HOB Ha
MHOXHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWIBHOCTb YPABHEHUM.

JIluHenHOe ypaBHEHME C OJHOW IEPEMEHHOM, YHUCIIO KOPHEU JIMHEUHOIO
YPAaBHEHMs, pELICHHE JIMHEWHBIX YypaBHeHHWU. (COCTaBIEHHWE YpPAaBHEHHHU IO
YCJIOBHIO 3a7jaui. Pelienre TEKCTOBBIX 3a7a4 € MOMOIIbIO YPaBHEHU.

JIuneitHOe ypaBHEHUE C IByMs IEPEMEHHBIMU U ero rpaduk. Crucrema aByX
JVMHEMHBIX YpPaBHEHUW C JByMs II€peMEHHbIMU. PelieHue cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. [Ipumepbl pelieHus TEKCTOBBIX 3a/ad C IOMOILBIO
CUCTEM YPaBHEHMM.

DOyHKIUU

Koopannara Touky Ha npsamoi. Yucnoseie TpoMeKyTKH. PaccTosiHne Mexay
JByMSI TOUKAMHU KOOPAMHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopaunat, ocu OX u Oy. AGciucca U opAauHara
TOYKW Ha KOOPAMHATHOM TIOCKOCTH. [IpuMeps! rpadukoB, 3a1aHHBIX (OPMYITaMHU.
Yrenune rpaduxoB peanbHbX 3aBucumoctedd. [lonstue ¢ynkuuu. [padux
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¢byukuuu. CoiictBa pynkuuid. Jluneitnas ¢pynkuus, e€ rpapuk. ['padux dyHxmmn

y = [x|. I'paduueckoe peiieHue TUHEHHBIX YpPaBHEHUH M CHCTEM JIMHEWHBIX
YPaBHEHUM.
8 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

KBaapartHeiii kopenb u3 uyucna. [lonstue o0 uppalMOHAIBLHOM 4YHUCIHE.
JlecaTrunble MPUOIMKEHUSI UpPAIMOHAIBHBIX yncen. CBoicTBa apupMeTUIeCKIX
KBaJIpaTHBIX KOPHEH M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BhIPAKEHUN
Y BBIYUCIICHUSAM. [{eMICTBUTENIbHBIC YNCIA.

CreneHb C EnbIM MOKa3aresneM 1 €€ cBorcTBa. CTanaapTHas 3alliCh YUCTA.

AJire0pandecKue BbIPaKeHUs

KBagparaelii  TpEXWwieH, pPAa3jloOKEHHE KBAAPATHOIO TPEXWIEHA Ha
MHOKHUTEITH.

Anrebpanueckas Jpoob. OCHOBHOE CBOMCTBO ajreOpanyeckod JapoOwu.
CnoxeHue, BbIYMTAHUE, YMHOXEHHE, JICJICHHE aireOpanyeckux ApoOei.
PanronanbHble BRIpRXXEHUS U UX ITPeoOpa3zoBaHueE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢GopMmylna KOpHEM KBaJpaTHOTO YpPaBHEHMS.
Teopema Buera. Peuienue ypaBHEHHH, CBOASAIINXCS K JIMHEWHBIM U KBaJIPATHBIM.
[IpocTeitme qpoOHO-pallOHATBHBIE YPABHEHUS.

I'paduyeckas naTepnperanus ypaBHEHUN C IByMs IEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IepeMeHHbIMU. [IpuMepbl pemeHuss cucreMm
HEJIMHEWHBIX YPABHEHU C IByMS IIEPEMEHHBIMHU.

Peliienrie TEKCTOBBIX 3aj1a4 alireOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U X CBOKMCTBA. HepaBEeHCTBO € OHOM MEPEMEHHOM.
PaBHOCUIIBHOCT, HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM IMEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OAHON MEPEMEHHOM.

DyHKUNHA

[lonsitue ¢ynkuun. OO6macTb oOMNpeAeseHus MW MHOXECTBO 3HAYCHHM
dbynkiuu. CriocoOb! 3a1anus (PyHKITHIA.

I'papuk dynkuun. Yrenue cBoiicTtB (yHknmu 1o e€ rpaduky. [Ipumeps
rpaduKoB QPyHKIHI, OTPAKAIOIINX PEATHHBIC TTPOIIECCHI.

@DYHKIMY, OMUCHIBAIOIIAE TIPSIMYI0 W OOpaTHyl0 MPOTOPIMOHATBHBIC
3aBHCHMOCTH, UX rpaduku. yukuun y = X2, y = x3, y = VX, y=|x|. [paduueckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

YucJia 1 BIYUCJIEHUS

PanmonansHbIe Yncnia, HppaMoOHaIbHBIE YHCIIa, KOHEUYHBIE U OCCKOHEUHBIC
JeCATUYHBIE IPoOU. MHOXKECTBO IEUCTBUTEIBHBIX YUCEN, JCHCTBUTEIHHBIC YHCIIA
Kak OECKOHEYHbIE JACCATUYHBIC IpoOH. B3amMHO OIHO3HAYHOE COOTBETCTBHUE
MEXK1Y MHOXKECTBOM JIEMCTBUTEIBHBIX YACEN U KOOPAUHATHON NIPSMOM.

CpaBHEHHME NEUCTBUTEIBHBIX YHCEN, apu(PMETHYECKHE JECUCTBUS C



JICVCTBUTEILHBIMH YHCIIAMH.

Pasmepsl OOBEKTOB OKPYXKAIOIIETO MHPA, UIMTEIHHOCTH TMPOIIECCOB B
OKPYKAaOIIEM MHUPE.

[TpubmmxEéHHOE 3HAUYCHUE BEIMYMHBI, TOUHOCTh NMpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJIbTaToB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHoEe ypaBHEeHUE. PellieHue ypaBHEHUM, CBOIAIIUXCS K IMHEUHBIM.

KBagparHoe ypaBHeHHE. Pemienue ypaBHEHNN, CBOASIIMXCS K KBaJAPATHBIM.
bukBanparnoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEU U YETBEPTOU
CTEIICHEW Pa3JIOKEHUEM Ha MHOKUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX ypaBHEHUH. PellleHHe TEeKCTOBBIX 3ajiad
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ IByMs NEpeMEHHBbIMH U ero rpa¢uk. PemeHue cuctem aByX
JIMHEWHBIX YPABHEHHM C JBYMs ITIEpEMEHHBIMU. PelieHne cucreM IByX ypaBHEHH,
OJHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoM creneHu. Ipaduueckas
MHTEPIPETALMNS CUCTEMBI YPAaBHEHUI C IBYMs IEPEMEHHBIMU.

Peliienne TEKCTOBBIX 3aj1a4 alireOpandecKuM CIIOCOOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Peumienrne nuMHEWHBIX HEPABEHCTB C OJHOM NEpPEMEHHOM. PemeHne cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW IepeMeHHOW. KBagpaTHele HepaBEHCTBA.
['paduueckas uHTEpIHpeTalusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JIByMS
IIEPEMEHHBIMM.

DOyHKUUHA

KBagparnunas ¢ynkuus, e€ rpaguk u cpoiictBa. Ilapabona, KoOpaHHATHI
BEPIIMHBI TapadOoIIbl, 0Ch CAMMETPHUH MapadoJIbI.

Ipadukn byrkmumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = || u ux
CBOMCTBA.

YucJi0BbIC MOCTAEA0BATEIBHOCTH U MPOrPEeCcCUm

[loHATHE YKCIIOBOM NOCIEAOBATEIBHOCTH. 3aJaHHUE IOCIEA0BATEIBHOCTH
peKyppeHTHOM dhopMysoit u popmynoii N-To YjieHa.

Apudmernueckas u reomeTpuueckas mnporpeccur. Dopmynbl N-ro 4ieHa
apu(PMETUIECKON U TEOMETPUIECKON MPOTPECCHIA, CyMMBI TTEPBLIX N YICHOB.

N300pakeHne 4ieHOB apu(METHUUECKOW M TEeOMETPUUYECKON MPOTrpecCHid
TOYKAMHA HAa KOOPAWHATHOM TJIOCKOCTH. JIMHEHWHBIM M SKCIIOHCHIHAJIBHBIA POCT.
Co>XHbIE POLIEHTHI.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YUYEBHOTI O KYPCA «AJIT'EBPA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJabTaTbl OCBOCHHS IMpOrpamMMbl yuyeOHOTO Kypca
«Anrebpa» XapaKkTepu3yroTCs:

1) narpuoTHYecKoe BOCIIUTAHHE:

OpOSIBIICHUEM MHTEpeca K IMPOLUIOMY H  HACTOSALIEMY POCCHUICKOU
MaTE€MaTWKH, [EHHOCTHBIM  OTHOLIEHUEM K  JOCTHXKEHUSM  POCCHUICKHX
MaTEMAaTUKOB M POCCHICKOM MaTE€MaTU4YECKOW IIKOJbI, K HMCIOJIB30BAHHUIO STHUX
JOCTHKEHUM B APYTUX HAyKax U MPUKIAIHBIX chepax;

2) rpaskaaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN TpaXkIaHUHA U Pean3allH €ro
npaB, NPEICTAaBICHUEM O MaTEMaTHUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS
pa3NUYHBIX CTPYKTYp, SIBJICHUH, NPOUEAYp TPakJIaHCKOro oOuiecTsa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JOCTWKEHUM HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPaIbHO-3TUYECKHUX MPUHIIMIOB B AEATEIbHOCTH YUYEHOTO;

3) TpynoBoe BOCIIMTAHUE:

YCTAHOBKOW Ha AaKTUBHOE Y4YaCTHE B PEIICHUM MPAKTUUYECKHUX 3ajad
MaTEeMaTUYECKOW HaNpaBIE€HHOCTH, OCO3HAHUEM BaXXKHOCTH MaTE€MaTU4€CKOro
oOpa3oBaHusl Ha TPOTSIKEHUU BCEH KU3HM [JIsl YCIENMIHOW MNpodecCHOHATBbHON
NESATETLHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHHUW, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM UHAMBUAYATbHON TPAEKTOPUU 00pa30BaHUA U KU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K 3MOLUMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTu4ecKux OOBEKTOB, 3a/lay, PEIICHUH, pacCyKICHUW, YMEHHUIO BUJIETh
MaTeMaTH4eCKue 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

OpUEHTAlMe B JESITEIBHOCTA HA COBPEMEHHYI) CHUCTEMY HAyYHbBIX
MIPENICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS YEJIOBEKA, IPUPOJBI U
oOmecTBa, TOHMMAHUEM MaTeMAaTUYECKON HayKh Kak cdepbl YeIoBEYECKOM
JEATEeIIbHOCTH, 3TAllOB €€ Pa3BUTHUSl U 3HAYMMOCTH JJISI Pa3BUTHS I[TUBUIIM3AIUU,
OBJIAJICHUEM SI3BIKOM MAaTE€MAaTUKU U MaTEMaTUYECKOM KYJIBTYpPOMl KakK CpeICTBOM
NO3HAHWA MHpaA, OBJIAJCHHEM MPOCTEUIIMMU HaBBIKAMH HCCIEI0BATEIbCKON
NEATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (POPMHUPOBAHME KYJILTYPbI 310POBbS H
IMOIMOHAJIBHOI0 0JIATONOIY M

TOTOBHOCTBIO MPUMEHATh MATEMATUYECKHWE 3HAHUS B HHTEpPEcax CBOErO
3M0pOBbs,  BEIEHUS  3I0pOBOro  oOpa3za  Xu3HM  (3I0pOBOE  IUTAHUE,
COQIaHCUPOBAHHBIM pPEXUM 3aHATHUH M OTAbIXa, peryispHas (Qunyeckas
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aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKAa pPEQIEKCUHU, MPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOTO K€ MpaBa JPyroro 4eloBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHME:

OpUEHTAle HAa MPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUU ISl pEeIICHUs 3a1a4
B 00JacTH COXPaHHOCTH OKpYXarollel cpenpl, IMJIaHUPOBaHMS IOCTYIKOB U
OLIEHKM KX BO3MOXKHBIX MOCJEJACTBUM ISl OKpYXaroulell cpenpl, 0CO3HAaHUEM
100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPoOJIeM U yTel UX PEIICHNUS;

8) ajanTanua K M3MEHSIOMUMCS YCJIOBUSAM COLMAJIbHON W NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHSM B YCIOBHUSAX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JAESTENbHOCTh, B TOM YHCIIE
YMEHHUE YYUThCA y APYTUX JIOEH, MPUOOpETaTh B COBMECTHOM JESITENbHOCTU
HOBBIE 3HAHUS, HABBIKY U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOIMMOCTbIO B (POPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE
bopMynupoBaTh UAECH, OHITHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEM, IJIaHUPOBATh CBOE PA3BUTHUE;

CHOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallUl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPeOYyIOIIUNA KOHTPMEpP, KOPPEKTUPOBAThH
OpUHUMAaeMble pelleHuss U JeHCTBUsS, (POpMyIupoBaTh U OLICHUBATh PUCKU U
NOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METAITPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE YUeOHbIe e CTBUS

ba3oBble jornueckue aeiicTBU:

. BBISBIIATH M XapaKTepU30BaTh  CYIICCTBEHHBIE  IPU3HAKU
MaTEeMaTHYEeCKUX  OOBCKTOB, TIOHATHHA, OTHOIICHWH MEXIy TOHSITHSIMH,
bopMyITUpOBaTh OTPEIACIICHHS MMOHATHH, YCTaHABINBATh CYIICCTBEHHBIN MPU3HAK
Kiaccuukanuu, OCHOBaHWMS It  OOOOIIEHWS W  CpPaBHEHHUS, KPUTECPUU
MIPOBOAMMOTO aHAJIN34;

. BOCIIPUHUMATh, (POPMYIHpPOBaTH M MPeoOPa30BHIBATH CYKICHHS:
YTBEPAUTEIHHBIC U OTPHUIIATCIBHBIC, CIUHUYHBIC, YACTHBIC U OOIITUE, YCIOBHBIC,
. BBISIBJISITH ~ MAaT€MaTUYE€CKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3HM U

npoTuBOpeuns: B (hakTax, JaHHBIX, HAOMIONCHUAX U YTBEPKACHUSX, MpensaraTh
KPUTEPHUH JIJIS1 BBISABICHUS 3aKOHOMEPHOCTEN U POTUBOPEUHIL;

. JIeNaTh BBIBOMIBI C MCHOJIb30BAHUEM 3aKOHOB JIOTUKH, NE€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYEHUH, YMO3aKIIIOUEHUH IO aHAJIOTHH;
. pa30Ouparb J10Ka3areabCTBA MAaTEMATHYECKUX YTBEPKIACHUHN (MpsMble

U OT MPOTHBHOIO), MPOBOAUTH CAMOCTOSTENBHO HECIIOXKHBIE J10Ka3aTelbCTBa
MareMaTu4ecKuX (pakToB, BHICTPAWBaTh APTYMEHTAIUIO, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

. BbIOMpATh croco0 perieHus: yueOHOM 3a7a4u (CpaBHUBATh HECKOJIBKO
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BapHAHTOB PELICHMUs, BHIOMPATh HanOoJIee MOAXOASAIINN € y4ETOM CaMOCTOSTENIHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckme 1eiiCTBUS:

. UCIIOJIB30BaTh ~ BOMPOCHI KaK  MCCIIEJOBATEIbCKUI  MHCTPYMEHT
MO3HaHUA, (POPMYIUPOBATH BOMPOCH], (GUKCHUPYIOIIME MPOTUBOpEUHUE, MpoOiIemy,
CaMOCTOATENIbHO YCTaHABIMBaTh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIIMI0, MHCHHE;

. IPOBOAUTH IO CAMOCTOSITENHHO COCTABICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE IO YCTAaHOBICHHIO OCOOEHHOCTEH
MaTeMaTH4eCKOro 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

. CaMOCTOSATENIbHO  (OpMYyIUpOBaTh OOOOIIEHHS U  BBIBOABLI IO
pe3yapraraM — MNPOBEAEHHOTO  HAOMIONEHHWSA,  WCCIEAOBAaHUS,  OLEHUBATH
JIOCTOBEPHOCTD MOJTYUYECHHBIX PE3YJABTATOB, BEIBOJIOB U 00OOIIECHMIA;

. MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, A TAKKE BBIIBUTATh
MPEIONIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanueii:

. BBISIBIISATh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAITUH, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a/1a4H;

. BBIOMpATh, aHAJM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
uHOOPMAIINIO PA3IMYHBIX BUAOB U (POPM MpeCTaBICHUS;

. BbIOMpATh (opMy MpeAcTaBiICHHUs] UHPOPMAIUU U WILTIOCTPUPOBATH
pelrraemMbie 3a/1a4 CXeMaMu, TuarpaMmmMamMu, HHOU rpauKoil U X KOMOMHAIIUSAMY,

. OIICHUBATh HAAEKHOCTh HUHPOPMAITUU TI0 KPUTEPHSIM, TIPEITIOKEHHBIM

y4uTesneM Uin chOpMyIupPOBAHHBIM CAMOCTOSITENBHO.

KomMmyHMKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE JeHCTBUSA:

. BOCIIPUHUMATh M (POPMYIUPOBATh CYXACHUS B COOTBETCTBUU C
YCIIOBUSIMU M LIENSIMA OOILEHHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHUs B YCTHBIX M MUCbMEHHBIX TEKCTAX, JABaTh MOSCHEHUS IO XOJy PEIICHUS
3a/1a4M, KOMMEHTHUPOBATh NOJIYYEHHBIN PE3YIbTAT;

. B XOJle¢ OOCYXJI€HHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOii
TEMBI, MPOOJIEMBI, pelIaeMoi 3a/laud, BHICKA3bIBaTh MJEU, HAICJIICHHbIE Ha MOUCK
pELIEHUs], COINOCTaBISATh CBOU CYXKJIEHHA C CYXICHHSIMHU JAPYTUX Y4YaCTHHUKOB
auanora, oOHapy»XKuBaTh pa3jMuMe U CXOACTBO IMO3ULUH, B KOPPEKTHOH (opme
(bopMynHpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

. MPEACTABIIATh  PE3yJAbTaTbl  pPELICHHsS  3aJadd, OSKCIIEPUMEHTA,
UCCJIEIOBAaHUsA, MPOEKTa, CaMOCTOSATEIBHO BBIOMpPATh (OpMaAT BBICTYIUICHUS C
y4€TOM 3a]1a4 NPE3EHTALMHU U OCOOEHHOCTEN ayAUTOPUH;

. NOHMMAaTh W  WCMOJb30BaTh  MPEUMYIECTBA  KOMAHAHOW W
WHMBUYyalIbHOM paOOThI IPHU PELICHUU YUY€OHBIX MaTEMaTUUECKUX 3a/1ay;
. OpUHUMATh  L€lb  COBMECTHOM  JI€ATE€NbHOCTH, IUIAHUPOBATh

OpPTraHU3aIMI0 COBMECTHOW paboThI, paclpeneniaTh BUIbI padoT, JOroBapuBaThCs,
00CYX/1aTh TPOLIECC U PE3YAbTAT paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JIFOICH;
. y4acTBOBaTb B TPYyNNOBBIX (opmax paboTel (0OCyxaeHus, oOMeH
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MHEHUSIMH, MO3TOBBIE IITYpMBI U JPYTHE), BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAWHUPOBAaTbh CBOM JEUCTBUA C JAPYTMMH WIEHAMHU KOMAaHJbI, OLICHUBATH
KaueCTBO CBOEr0 BKJIaJa B OOIIMU MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHHBEPCaJIbHbIe YUeOHbIE AeHCTBUA

Camoopranusanus:

. CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aJITOPUTM PELICHUs 3aJauu (WUiH
€ro 4acTh), BBIOMpPATh CHOCOO pELIEHUS C YYETOM HMEIOLIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTUPOBAaTh BapHAHTHI
pelieHuit ¢ y4éToM HOBOW HMH(OpMAIUH.

CaMOKOHTPOJ/Ib, IMOLHOHAIbHBIA MHTE/VICKT:

. BJIQJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS IIpolecca |
pe3yabTara peneHusl MaTeMaTuyecKom 3a1auu;
. MPEeIBUAETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh NpPU PEUICHUU

3aJla4d, BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEH;

. OLICHUBATh COOTBETCTBUE pE3yibTara ACATEIbHOCTH I10CTaBICHHON
LEJNU U YCJIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHKEHHSI UM HEJOCTH)KEHUS IIelu,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJ/IBTATbBI

K xoHiy oOyueHus B 7 kJacce oOydarOUIUMNCS TMOJYYHUT CIEAYIOLINE
MPEAMETHBIE PE3YIbTaThI:

Yucaa v BIYUCICHUSA

BrinonusTh, codyeTasi yCTHbIE M MHChbMEHHBIE MPUEMBI, aprU(PMETUUECKHE
JNEUCTBUS C PAllMOHAJIbHBIMU YHCIIAMH.

Haxonuth 3HaueHWs YHMCIIOBBIX BBIPAKECHUM, MPUMEHSITH PasHOOOpa3HbIC
CroCOObI U TIPUEMBI BBIYHMCIICHUS 3HAYEHUN JNPOOHBIX BBIPAKECHUM, COJEPIKAIIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[TepexoauTs OT omHOM (OPMBI 3alMCU YMCEN K JIPyroil (mpeoOdpa3oBhIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JIECATUYHYIO IPOOB).

CpaBHUBATh U yHOPSII0YMBATh pallMOHAIbLHbBIC YUCIIA.

OKpyIsTh ynca.

BBINOMHATS NPUKKIKY U OIIEHKY PE3yJIbTaTa BBIUUCIICHHH, OLICHKY 3HaYCHUN
YUCJTIOBBIX BBIPAKEHHI. BBIMONHATE AEHCTBUS CO CTEMEHSMU C HaTypallbHBIMU
MOKa3aTeIsIMHU.

[IpuMeHsTh OpHU3HAKU  JETUMOCTH, PpAa3j0OKEHHE Ha  MHOXKHUTEIU
HaTypaJIbHbIX YUCET.

Pemiate mpakTUKO-OPUEHTUPOBAHHBIE 3a7a4d, CBSA3aHHBIE C OTHOIICHUEM
BEJIMYMH, MNPONOPIMOHANIBHOCTBIO BEJIWYUH, MPOLIEHTAMH, HUHTEPIPETHUPOBATH
pEe3YJIbTaThl PEIICHUs 3ajlad ¢ YYETOM OrpAaHUYEHUM, CBA3AHHBIX CO CBOWCTBaAMU
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paccMaTpruBaeMbIX OOBEKTOB.

AJireOpanyvecKkue BbIPaKeHU s

Hcnonb3oBarh anreOpandecKyro TEPMUHOJIOTHIO U CHUMBOJIMKY, PUMEHSTh
e€ B IIpoLecce OCBOCHUS Y4EOHOIO MaTepurara.

Haxonuth 3HadyeHusi OyKBEHHBIX BBIPAXKEHUN NpHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Boinonusate  mpeoOpa3oBaHUs — I[I€JIOTO  BBIPAKEHHS] B~ MHOTOYICH
MPUBEACHUEM MOAOOHBIX CIAaraeMbIX, PACKPBITHEM CKOOOK.

BpINONHAT YMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOYJIEH, MPUMEHSTHh (POPMYJIbI KBaJpaTa CyMMbI U KBaJipara pa3HOCTH.

OcCymecTBIATh PaA3JIOKEHNE MHOTOWICHOB HA MHOXHUTEIM C HOMOIIBIO
BBIHECEHHSI 32 CKOOKM OOIIEro MHOMXHWTENS, TPYNIHPOBKH  CIAraeMbIX,
npuMeHeHus: (POpPMyIl COKPAIEHHOTO YMHOKEHUS.

[IpumeHnsATh TpeoOpa3zoBaHUsl MHOTOUYJIEHOB JUIsl PELICHUS PAa3IMYHbIX 3a7a4
U3 MaT€MaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonp30Barh CBOMCTBA CTENEHEW C HATypaJdbHBIMU ITOKA3aTEISAMH IS
npeoOpa3oBaHus BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pewars nrHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, IMPUMEHSS IPABUIIA
nepexofia OT UCXOIHOTO YPaBHEHHUs K pPaBHOCWIBHOMY emy. IIpoBepATs, ABiseTcs
JIM YUCJIO0 KOPHEM YpaBHEHHS.

[IpumeHnsaTh rpaguyeckue METOMbl MPU PEIICHUHM JTUHEHHBIX YpaBHEHHUH U
UX CUCTEM.

[lonOupars npuMepsl MHap 4YUCEN, SBISIOMUXCS PEUICHUEM JMHEHHOro
YpaBHEHUS C ABYMS [I€PEMEHHBIMHU.

CrpouTh B KOOPAWHATHOW MJIOCKOCTH TpauK JUHEHHOTO YpaBHEHUS C
JIByMsl TI€PEMEHHBIMHU, TMOJNB3YSICh TpaduKOM, MPUBOAUTL MPUMEPHI PEIICHUs
YpaBHEHMUS.

Periate cuctembl ABYX JTMHEHHBIX YPAaBHEHUN C JIByMs IEPEMEHHBIMU, B TOM
qucIe rpauuecKu.

CocTaBnsiTb U pemarh JHMHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEWHBIX
YPaBHEHUH IO YCJIOBHIO 3a1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4¥ MOJIyYEHHBIN PEe3yabTarT.

DOyHKIUU

N300paxkarb Ha KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HUHTEPBajbl, 3alUCHIBATh YHCIIOBbBIC
MIPOMEKYTKHU Ha alNre0pandeckoM si3bIKe.

OtMeuaTp B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPAWHATaM,
cTpouTh Tpaduku TUHEHHBIX PyHKIMHA. CTpouTh rpaduk GyHKIHH Y = [X|.

OnuceiBaTh € MNOMONIbIO (PYHKIMIA M3BECTHBbIE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIWYECTBO, CTOMUMOCTb,
MPOU3BOJIUTEIBLHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKLIMU IO 3HAYCHUIO €€ apryMEeHTa.

[Tonnmare rpadudeckuit cnoco0® MpeACTaBIeHUs U aHajdu3a MH(pOpMaLUH,
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W3BIICKATh U MHTEPIIPETHUPOBATH HHPOPMAITHIO U3 TPA(PHUKOB PeabHBIX MPOIIECCOB
U 3aBUCUMOCTEM.

K konmy obOydenmss B 8 kJjacce 0OydJarOMIMICS TMOJIYYUT CICAYIOIIHEC
MPEAMETHBIE PE3YIbTAThI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonp30Barh HadaJlbHBIE MPEACTABIECHUS O MHOXECTBE JCHCTBUTEIBHBIX
quceN JJIsl CpaBHEHUS, OKPYIVICHUS] U BBIUMCICHUM, N300paxarb J1eHCTBUTEIIbHbBIE
yycia TOYKaMH Ha KOOPAMHATHOU MPSMOW.

[IpuMeHATh MOHATHE apU(PMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTH
KBaJpaTHbIC KOPHM, HUCIIOIB3Ys MPU HEOOXOJUMOCTH KAJIBKYJSITOP, BBIOIHATH
npeoOpa3oBaHus BBIPAKECHUM, COAEpXKaIlUX KBaJpaTHbIE KOPHHU, WCIOIb3Ys
CBOMCTBA KOPHEMN.

Hcnonp3oBarh 3anmucu OONBIINX U MaJbIX YKCEN C MOMONIBIO JECITUYHBIX
npoOeii u creneHelt yucna 10.

AJiredpandecKkue BbIpaKeHHUs

[IpyumMeHSATP TIOHATHE CTENEHW C MEJIbIM [OKAa3aTesieM, BBIIOJHSATH
npeoOpa3oBaHus BRIPAKEHUM, COJIEPXKAIINUX CTETICHH C IIEJIbIM MOKa3aTeJeM.

BhINONHATE TOXKAECTBEHHBIE MPEOOpa30BaHusl PAllMOHATBHBIX BBIPAKCHHIM
Ha OCHOBE MPAaBWJI JCHCTBUN HAJ] MHOTOWICHAMH U aJIreOpandecKUMM IPOOSIMH.

PacknanpiBaTh KBaApaTHbIA TPEXUIICH HA MHOXKHUTEIH.

[IpumensaTy npeoOpa3oBaHUs BBIPAKCHHUM NJIsi PEIICHUs Pa3IMYHBIX 3a/1a4
Y3 MaT€MaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOM MMPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemiars nuHEHBIE, KBaIpATHBIE YPABHEHUS M PalMOHAJIbHBIC YPAaBHCHMUS,
CBOJSILAECA K HUM, CUCTEMBI IBYX YPABHEHHUM C ABYMS ITIEPEMEHHBIMM.

[IpoBomMTH MpPOCTENUIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUN, B
TOM YHCJI€ ¢ IPUMEHEHUEM T'paduyeCcKuX MPeCTaBICHUN (yCTaHaBIMBATh, UMEET
JW ypaBHEHHWE WM CUCTEMa YPAaBHEHUHN PEUICHUS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

[TepexomuTh OT cioBecHOW (HOPMYITHPOBKHM 3adadu K €€ anreOpandeckoit
MOZEIN C TIOMOLIBIO COCTABIICHUS YPAaBHEHHS WM CUCTEMbl YPaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4¥ MOJYYEHHBIN PE3YyJIbTaT.

[IpumMeHsITh CBOMCTBAa 4YHUCIOBBIX HEPABEHCTB MUIsI CPAaBHEHUS, OLICHKH,
pelIarh JIMHEWHbIE HEPABEHCTBA C OAHOM INEPEMEHHOM M HMX CUCTEMBI, JABaTh
rpauyuecKyr0 WIUTFOCTPAIMI0 MHOXKECTBA PEIICHUHA HEPAaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKUNHA

[ToHumaTh U UCTONIB30BaTh (HYHKIHUOHATIBHBIE MOHSATUS U A3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAUYEHMsI), ONPENENsITh 3HaueHHE (QYHKUUU MO 3HAUYCHUIO
aprymeHTa, orpenesnsaTh cBoicTBa GyHKIMU 10 €€ rpaduKy.

Crpouts rpaduku 37eMeHTapHbIX GYHKIUN BUJA:

y = kix, y = x2, y = X3,y = x|, Y = VX, OmHCBIBaTh CBOWCTBA YHCIOBOIL
byHKIIMN TI0 €€ TpaduKy.
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K konmy obOydenwmss B 9 kJjacce OOydJarOMIMICS TMOJIYYUT CICAYIOIIHEC
IIPEIMETHBIE PE3YIIBTAThI:

Yncsia v BbIYMCJIEHUS

CpaBHUBATH U yHIOPSA0YMBATH PALlMOHAJIBHBIEC U UPPALlMOHAIBHBIE YHUCIIA.

BoinonuaTe  apudpMeTnyeckre ACHCTBUS C pallMOHAJIBHBIMU YHUCIIAMM,
coueTass YCTHbIE M TMCbMEHHBIE TMPUEMBI, BBIIIOJHATH BBIYUCIEHUS C
UppalMOHAIbHBIMU YU CIIAMH.

HaxonuTe 3HaueHHMs CTENEHEW C UEIbIMU TOKa3aTreliIMU M KOPHEW,
BBIYUCIISITh 3HAUECHUS YUCJIOBBIX BBIPAKEHUN.

OKpyrsiTh JEUCTBUTEIBHBIC YHCIA, BBIMNOMHATH MPUKUIKY pPeE3yJbTaTra
BBIYHCIICHU, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHMsl 1 HEPaBeHCTBA

Peliate NuHEHBIE U KBaJApaTHBIE YPaBHEHUS, YPAaBHEHUS, CBOJAIIUECS K
HUM, IpOCTeNIIne JPOOHO-pallMOHAIbHbIE YPaBHEHUSI.

Pemrate cructempl ByX JIMHEMHBIX YPaBHEHMM C JByMs IEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.

Pemiate TeKCTOBblE 3ajaud aiareOpauvyeckuM CrIocoOoM C  MOMOUIbIO
COCTaBJICHHS YPaBHEHUS WJIA CUCTEMBI IByX YPABHEHUM C IByMS IEPEMEHHBIMM.

[IpoBoauTh MpOCTENIINE UCCIIENOBAHUS YPABHEHNUN U CUCTEM YPaBHECHUH, B
TOM YHUCJIe ¢ TPUMEHEHUEM TpaduuecKkux MpeacTaBieHnid (yCcTaHaBIMBAaTh, UMEET
JY YpaBHEHUE WJIM CUCTEMA YPaBHEHWIl PEIICHHS, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemars nuHelHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)arhb
pelIeHre HEPABEHCTB HA YUCJIOBOM MPSMOM, 3alMCHIBaTh PEIICHHE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cuctembl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJparTHOE HEPABEHCTBO, M300pakaTb pEIIEHUE CHCTEMBbI
HEPaBEHCTB HA YMCIIOBOM MPSIMOI, 3aKChIBATh PEIICHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 33]1a4.

DOyHKIUU

Pacnio3naBarh (yHKIMM W3ydeHHBIX BUIOB. [lOKa3bIBaTh CXEMaTUYECKH
pacIoioKeHne Ha KOOPMHATHOM TTOCKOCTH rpadukoB GyHKIMiA Buga: Y = KX, y =
kx + b,y =kix, y=ax2 + bx + ¢, y = x3, y = Vx, y = [x|, B 3aBucumocTH OT
3HaYeHUHN KOI(DPHUITMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIHIA.

Crpouth u n300pakarb CXeMaTHUYECKH TpadUKU KBaIpaTUYHBIX (DYHKIIHA,
OMMCHIBATh CBOMCTBA KBaJIpaTUYHBIX (PYHKIUH 1O MX rpadukam.

Pacno3HaBarh KBaJpaTuyHyl0 (QYHKIUIO 1O (pOpMYyJsie, MPUBOAUTH MPUMEPHI
KBaJIPAaTUYHbBIX (PYHKIIMI U3 peanbHOU ®KU3HU, GU3UKU, TEOMETPUHU.

YucaoBbie MOCAEA0BATEILHOCTH U IIPOTPECCHH

Pacno3naBarh apudmeTHUecKyr0 M TE€OMETPUUECKYI0 IPOTPECCUU MpH
pa3HbIX crioco0ax 3aaHusl.

BBITIONHATS  BBIUMCICHUST C UCHOJB30BaHWEM (OpMYa N-rO 4jIeHa
apu(pMeTHYECKON U TEOMETPUUECKOM MPOTPECCHUil, CyMMBI TIEPBBIX N YJICHOB.
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N300paxarh ujeHbl MOCIEIOBATEILHOCTH TOYKAMH HA KOOPAWHATHOU
IJIOCKOCTH.

Pemarp 3amaun, CBSI3aHHBIE C YMCIIOBBIMHU IOCJEI0BAaTEIbHOCTSIMH, B TOM
YHCIie 33J]a4U U3 PeaJbHOM XKU3HU (C UCMOIB30BAaHUEM KAaJIbKYIATOPA, IUPPOBHIX
TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne | HaumenoBanue pasaesioB u tem | KoainuecTBo yacos DJIeKTPOHHbBIE
n/nm | nporpaMmel Bcero Konrpoasusie | (1M(ppoBbIE)
padoTbI o0pa3oBaTe/bHbIE
pecypchl
1 Yucna v BBIYUCTICHHUS. 2 bubaunoreka I[IOK
PanmonanbHbIie yncia 25 https://m.edsoo.ru/7f415b
90
2 AnreOpandeckue BbIpaKEHUS 4 bubmuotexa [IOK
27 https://m.edsoo.ru/7f415b
90
3 VYpaBHEHUs 1 HEPABEHCTBA 2 bubnuorexa [IOK
20 https://m.edso00.ru/7f415b
90
4 Koopaunare! u rpaduxmy. 1 bubmuotexa [IOK
DyuKIUH 24 https://m.edsoo.ru/7f415b
90
5 [ToBTOpeHHe 1 0000IICHIE 1 bubmmoteka [JOK
6 https://m.edso0o.ru/7f415b
90
OBILIEE KOJIMYECTBO YACOB I10 102 10
ITPOI'PAMME
8 KJIACC
KoanuecTBo yacos DJIEKTPOHHbIE
Ne | HammenoBaHue pa3iesioB U TeM (uudposbie)
/1 | mporpamMmsl Beero | KOHTPOIBHBIE | oGhasgparebHbIe
padoThI pecypebi
bu6moreka [IOK
1 Hucna u BHMHCICHHS. 15 2 https://m.edsoo.ru/7f417af
KBanparasie kopHu 8
bu6mmoreka [IOK
2 Hncna u Bprancienms. Crenens ¢ 7 1 https://m.edsoo.ru/7f417af
LIEJIBIM ITOKa3aTeIeM 3
bu6mmoreka [IOK
3 Aurebp HCCIHE BHIPACHHA. 5 1 https://m.edsoo.ru/7f417af
KBagparnsiil TpéxuieH 8
bu6mmoreka [IOK
4 AJIreOpanteCKHe BHIPAKCHH. 15 2 https://m.edsoo.ru/7f417af
Anrebpanyeckas 1po0b 3
bu6moreka [IOK
5 %’paBHeHH;{ 1 HEPaBCHCTRA. 15 https://m.edsoo.ru/7f417af
BaJ|paTHbIC ypaBHEHUS 8
Bbu6mmoreka [IOK
6 YPpaBHCHHS 1 HCEPABCeHCTRA. 13 1 https://m.edsoo.ru/7f417af
CucreMbl ypaBHEHHI 3



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
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
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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YPaBHeHI/ISI H HCPABCHCTBA.

bub6mmoreka [IOK

7 o 12 1 https://m.edsoo.ru/7f417af
epaBeHCTBA 8
bubaunoreka I[IOK
8 @ynkuuu. OCHOBHbBIE TOHATHUS 5 https://m.edsoo.ru/7f417af
8
bu6mmoreka [IOK
9 Oyukiwy. YnucaoBbie GyHKIHH 9 1 https://m.edsoo.ru/7f417af
8
bubaunoreka I[IOK
10 [ToBrOpenue u o0o0IeHHE 6 1 https://m.edsoo.ru/7f417af
8
OBUIEE KOJIMYECTBO YACOB I10 102 10
I[TPOI'PAMME
9 KJIACC
KosimuecTBo yacoB
Ne HauMeHoBaHue pa3iesioB H KonTtpou ?f:;c Zﬂ:;;op::g N
n/n TeM porpaMMe! Bceero l’“gle KHe o0pa3oBaTe/ibHbIE
pADOTHL pabor | pecypchl
bl
q bubmoreka [IOK
1 ﬁ;ﬁ;ﬁ;‘;‘;ﬁ:i‘;’én . 9 https://m.eds00.ru/7419d
08
YpaBHEHUS ¥ HEPABEHCTBA. bubmuoreka [IOK
2 VYpaBHEHUS ¢ OMHOM 14 1 https://m.edsoo.ru/7f419d
MIEPEMEHHOMN 08
v bu6moreka [IOK
3 Ciiig;’i?" P;;‘EGPEPBI;HCTB& 14 1 https://m.eds00.ru/7419d
P 08
v bu6moreka [IOK
4 HT?;ZE‘;:B‘: HepaBeHcTha. 16 1 https://m.eds00.ru/7419d
P 08
bu6mmoreka [IOK
5 OyHKITIT 16 1 https://m.edsoo0.ru/7f419d
08
q bu6moreka [IOK
6 HZI((::JJ:COB(I))]I?.:.TCHLHOCTI/I 15 1 https://m.edsoo.ru/7f419d
8 08
I 606 bubaunoreka I[IOK
7 CHCLISTE)\/IP;;P;’ (I)Mog}?;f;ge’ 18 1 https://m.edso0.ru/7f419d
3 08
OBUIEE KOJIMYECTBO YACOB 102 6 0
I1O ITPOI'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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IPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOT' PAMMBI

7 KIIACC
HI;(:)’::; epsienoro IIpoBepsiemble Npe/IMeTHbIE Pe3yJIbTaTb 0CBOCHHS! OCHOBHOIA
- o0pa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOTI'O 00111er0 00pa3oBaHus
1 Yucna u BBIYUCIECHUS
11 BeinonHsATh, coyeras yCTHbIE U MMCbMEHHbIE TPUEMBI, apUPMeETHYECKUE
' JEMCTBUS C pallMOHAILHBIMHU YUCIIAMH
HaxoauTh 3Ha4eHUsT YMCIIOBBIX BBIPAKECHUH, TPUMEHSITH Pa3HOOOpa3HbIE
1.2 CcrocoObl M TMPUEMBI BBIYMCIICHHS 3HAYCHUN JPOOHBIX BBIPAKCHUH,
coziepKalux OOBIKHOBEHHBIE U IECATUYHBIE APOOH
[lepexomuth OT oOmHOW  (OPMBI  3aMMCH  YHCEI K  JPYrou
13 (mpeobpa3oBbIBATH JECATUYHYIO Ipo0b B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JI€CATHUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO IPOOb)
14 CpaBHMBaTh U yIOPSA0YMBATh pallMOHAIBHBIE YNCIIA
1.5 OxpyrsaTh uncia
BBINONHAT TNPUKUAKY W OLEHKY pe3ylbTaTra BBIYMCICHHWH, OLIEHKY
1.6 3HAQYEHUH YMCIIOBBIX BBIPAKCHUI. BBITOIHATE JENCTBUS CO CTENEHIMU C
HaTypaJIbHBIMU TIOKa3aTeNIIMU
17 [TpuMeHATh TNpHU3HAKK JETUMOCTH, pAa3JIoKEHHE Ha MHOXKHUTEIH
' HaTypaJIbHBIX YUCEIT
Pemrathe nmpakTHKO-OPHEHTHPOBAHHBIC 3a/1a4H, CB3aHHBIE C OTHOIIICHHEM
18 BEJINYMH, PONOPLHOHATBHOCTHIO BEJINYMH, MPOIIEHTaMH,
' MHTEPIPETHPOBATH PE3YNIBTAThl PEIICHH 3a/1ad C YIETOM OTpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBAEMbIX 00BEKTOB
2 Anrebpanyeckue BHIPAKCHUS
21 Hcnonb3oBare  anreOpandeckyr0 TEPMHMHOJIOTHIO U CHUMBOJIHMKY,
' IPUMEHATH €€ B IIPOLIECCe OCBOECHUS y4eOHOro Marepuana
2.2 Haxoaute 3HaueHus: OyKBEHHBIX BBIPQKEHHUH MpPHU 3aJaHHBIX 3HAYCHHUSAX
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IIEPEMEHHBIX
23 BeimonHATe  npeoOpa3oBaHMsl LEJIOr0  BBIPAKEHHS B MHOIOWICH
' NPUBEACHUEM MOIOOHBIX CIaraeéMbIX, PACKPBHITHEM CKOOOK
24 BBINIOJIHATE YMHOXKEHUE OJHOWIEHA HAa MHOTOWIEH M MHOIOYWICHa Ha
' MHOT'OUWIEH, IPUMEHATh (OPMYJIbl KBaJpaTa CyMMBbI U KBaJipara pa3HOCTU
OcymecTBIATh Pa3jIoKEHUE MHOTOWIEHOB HAa MHOXMTEIU C IIOMOILBIO
2.5 BBIHECEHUS 32 CKOOKHM OOIIEro MHOXHTENs, TPYNIUPOBKH CIIaraeMbIX,
npUMeHeHUs (OPMYIT COKPAILEHHOIO YMHO)KEHUS
26 [TpumensaTs mpeoOpa3oBaHUsT MHOTOWIEHOB JJIsl PELICHUs Ppa3IMyHbIX
' 3a/1a4 U3 MaTeMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKA
27 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpaJdbHBIMU IMOKA3aTEISAMM IS
' npeoOpa30BaHus BbIPAXKEHUIN
3 VYpaBHEHHUSI U HEPABEHCTBA
Pemare nuHElHbIE ypaBHEHUS C OAHOM NIEPEMEHHOM, IPUMEHSS ITpaBUIIa
3.1 IIepexo/ia OT UCXOIHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTs,
ABJISIETCS JIM YUCIIO KOPDHEM YpaBHEHUS
3.2 [TpumensTh rpaduuecKkue METObl IPU PEIICHUH JTUHEHHBIX YpaBHEHHM
' U UX CUCTEM
33 [TonOupars mpuMepsl Map 4ucel, SBJSAIOIIMXCA peIleHHeM JIMHEHHOro
' YPaBHEHUS C JBYMsI [IEPEMEHHBIMU
Crpouth B KOOPAMHATHOM IIOCKOCTH IpaUK JIMHEHHOTO ypaBHEHUS C
3.4 JIBYMsI TIE€PEMEHHBIMHU; TMOJb3YSICh TI'padUKOM, NPUBOIAUTH MPUMEPHI
pelIeHUs] ypaBHEHMS
35 Pemars cuctemsl ABYX JIMHEWHBIX YPaBHEHHUU C JIBYMsI IEPEMEHHBIMH, B
' TOM 4HCIIe TpapuuecKu
CocraBiaTh M pelarh JIMHEWHOE YpaBHEHHE WINM CHCTEMY JIMHEMHBIX
3.6 YPAaBHEHUH IO YCIOBUIO 3aJa4d, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33]1au IIOJIYYEHHBIN pe3yapTar
4 Koopaunarts! u rpadpuku. @yHKIuu
N300pakaTb Ha KOOPIMHATHOW TMPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpIWHATaM, JIy4d, OTPE3KH, HMHTEpBajbl, 3allChIBaTh
YHCIIOBbIE TPOMEKYTKH Ha aNredpanueckoM si3bIKe
4.2 OrMeyarb B KOOPAMHATHOM TUIOCKOCTH TOYKH 1O  3aJaHHBIM
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KOOpJZAuHAaram

Crpouts rpadpuku nuHeiHbIX QyHkimid. CTpouth rpaduk GyHKIUU Y =

4.3
x|
OnuceiBaTh € MOMOIIBIO (YHKIHUI H3BECTHbIE 3aBUCUMOCTH MEXIY
4.4 BEJIMUMHAMU: CKOPOCThb, BpEMs, pACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoaute 3HaueHne GyHKLUY 110 3HAYECHUIO €€ apryMeHTa
[Tonumare  rpadguueckuil  cnoco0 NpeACTaBICHUs U aHajIM3a
4.6 uHPOpPMAIIMM, W3BIEKAaTh M HMHTEPIPETUPOBATH HWHGOPMALUIO W3
rpaMKoOB peajbHbIX IPOLIECCOB U 3aBUCUMOCTEMN
8 KUIIACC
Kon
npoBepsieMo IIpoBepsieMble peaMeTHBIC Pe3yJabTaThl 0CBOCHHS OCHOBHOM
ro o0pa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbrara
1 Yucna u BBIYMCICHUS
Hcnonp30BaTh HauaabHBIE MPEACTABIECHUS O MHOXKECTBE JEHCTBUTEIBHBIX
11 yycesl JUisl CpaBHEHHUS, OKPYDJIEHHS M BBIYMCIEHUH, U300paxarhb
JIeMCTBUTENBbHBIE YMCIIa TOUKAMHU Ha KOOPAMHATHOM MpsiIMOi
[IpuMeHsATh TOHATHE apU(METHYECKOTO KBAJpPaTHOTO KOPHS, HAXOAWUTh
19 KBaJpaTHble KOPHHU, WCIOJb3Yysl MpPU HEOOXOJUMOCTH KaJbKYJISATOD,
' BBIMOJIHATh TNPEOOpa3OBaHUs BBIPAKEHUH, COAEp)KAIMX KBaJpaTHbIE
KOpPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEU
13 Wcnonp3oBaTh 3anmucu OOJIBIIMX U MAJIBIX YUCEI C TIOMOIIBIO AECATHUHBIX
' npobeii u creneneit yrncna 10
2 AnreOpanyeckue BbIpaXKeHUs
[IpuMeHATh TNOHATHME CTENEHM C LEIbIM IOKAa3aTelieM, BBIIOJIHATD
2.1 npeoOpa3oBaHusl  BBIPAKEHUHM, COJAEpXKAIIMX  CTEHNEHH C  LEJIbIM
IIOKa3aTeyieM
BBINONHATE TOXIECTBEHHBIE IPEOOPA30BAHUS PALIMOHATIBHBIX BBIPAKECHUIN
2.2 Ha OCHOBE MPaBWJI JNCUCTBUN HaJl MHOTOWICHAMH M ajreOpanvecKuMH

IpoOsMH
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2.3 PacknaapiBaTh KBaJpaTHBINA TPEXUWIEH HA MHOKHUTEIN
Y [IpumensTh peoOpa3oBaHus BhIPAXKEHUHN JIJISl PEIICHUS Pa3IMYHbIX 3a]a4
' W3 MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU
3 YpaBHEHHS 1 HEPABCHCTBA
31 Pemars nuHeliHbIe, KBaJIpaTHbIC YPABHEHUS! U PallUOHATIbHBIC YPaBHEHUS,
' CBOJISIIIIMECS K HUM, CUCTEMBI JABYX YPaBHEHUI C ABYMs IepEeMEHHBIMU
[IpoBoaNTE IpOCTEHIIINE UCCIEOBAHNUS YPABHEHUI U CUCTEM YpPaBHEHUH,
> B TOM 4HCI€ C TpPUMEHEHHEM TrpaduyecKuxX MpeICcTaBICHUN
' (ycTaHaBnMBaTh, UMEET JIM YPaBHEHHUE WM CHCTEMa YpaBHEHHI peleHus,
€CJIM UMEET, TO CKOJIbKO, U ITPOoYee)
[lepexonuth OT cioBecHOW (HOpMYITHPOBKH 3amaun K e€ anredpamdeckoi
23 MOJIEIM C TIOMOILBIO COCTABJICHUS ypaBHEHUS WM CHCTEMbl YPaBHEHU,
' UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/laud IOJyYEHHBIN
pe3yabrar
[IpuMeHATh CBOWCTBA YHMCIOBBIX HEPABEHCTB [JIsi CPAaBHEHMS, OLIEHKH,
34 pelarh JIMHEHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHUCTEMBI,
' JaBaTh TpaUyecKyr0 HIDTIOCTPAIMI0 MHOXKECTBA PEIICHH HEpPaBEHCTBA,
CUCTEMbI HEPABEHCTB
4 OyHKIUA
[TonnMath 1 UCMONB30BaTh (PYHKIIMOHATIBHBIC TTOHATHUS U S3BIK (TEPMHUHBI,
4.1 CUMBONUYECKUE O0O3HAYeHHs), OMNpEAeNsATh 3HaueHHWe (QYHKIUH IO
3HAYEHMIO apryMeHTa, ONPEAeATh CBOMCTBA (DYHKIMU MO €€ rpapuKy
Crpourts rpaduku MeMEeHTapHBIX QYHKINUN BUA:
4.2 y=kfx
y=Kk/x, y =X?, y = X3, y = |X|, onuchIBaTh CBOICTBA YUCIOBOW (QYHKIIMHU 110 €€
rpadukxy
9 KJIACC
Kon
nposepsieM IIpoBepsiemble MpeaMeTHBIE Pe3yabTAThl 0CBOCHHUS OCHOBHOM
oro 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYUCIICHUS
11 CpaBHUBaTh U yNOPSA0UYUBATH PALIMOHAJIBHBIE U UPPALIMOHAIIBHBIE YK CIIa
1.2 BemonHaTe apudmMeTrndeckue ACUCTBUS C pPAMOHATIBHBIMU YHCIIAMH,
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CcouycTasd YCTHBIC WM IMMCBMCHHBIC HpI/IéMBI, BBIITIOJIHATH BBIYHMCIICHUA C

HppalOHAJIbHBIMHU YU CJIaMHU

Haxonuth 3HaueHUsT CTENEHENM C LEJIbIMHA II0KA3aTelsIMU M KOPHEH,

L3 BBIUUCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKECHUN
14 OKpymisTh JEHCTBUTENBHBIE YKCIA, BBINOJHATH NPUKUIKY pE3yJbTaTa
. BBIUUCIICHHUH, OLIEHKY YMCIIOBBIX BBIPa)KEHUI
2 YpaBHEHUS U HEPaBEHCTBA
”1 Pemare nuHelHble M KBaJpaTHbIE YpPaBHEHHUs, YpPaBHEHHUS, CBOISALIUECS K
' HUM, pocTeiine ApoOHO-pallMOHAIbHBIE YPABHEHUS
Pemarps cucremsl ABYX JIMHEHWHBIX YpPaBHEHUM C JIBYMs IIEPEMEHHBIMU M
2.2 CUCTEMBI JIByX YpaBHEHHUI, B KOTOPBIX OJHO YypPaBHEHUE HE SBIISIETCS
JIMHEWHBIM
Pemarp TeKCTOBBIE 3ajaud ajreOpanvyecKuM CrocoOOM C TMOMOIIBIO
2.3 COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMBl JBYX YPaBHEHUH C JByMs
NIEPEMEHHBIMU
ITpoBOIUTE MPOCTENIINE UCCIIEAOBAHUS YPABHEHUH U CUCTEM YPaBHEHUH, B
”a TOM 4YHCIE€ C TNPUMEHEHHEM TpapHUuecKux MpeACTaBIeHUN (Hampumep,
. yCTaHaBJIMBaTh, UMEET JIM YPaBHEHHME WJIM CHCTEMa ypaBHEHUMN pEleHUS,
€CJIM UMEET, TO CKOJIBKO)
Pemare nuHeliHble HEpaBEHCTBa, KBaJpaTHble HEPABEHCTBA, HU300paXkaTb
2.5 pellleHne HEpaBeHCTB Ha YHCJIOBOM NpPSIMOMN, 3alUCBHIBATh pEIIEHUE C
IIOMOIIIbIO CHMBOJIOB
Pemare cuctembl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
” 6 BKJIIOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHWE CUCTEMBI
' HEPABEHCTB Ha 4YMCIOBOW MPSAMOH, 3allMChIBATh PEIIEHHUE C IOMOIIBIO
CHUMBOJIOB
2.7 Hcnonp3oBaTh HEpaBEeHCTBA MPU PELICHUH Pa3IMUHBIX 3a]a4
3 OyHKIUN
Pacnio3HaBarh (PyHKIMM H3y4eHHBIX BHIOB. IlOKa3bIBaTh CXeMaTHUECKU
3.1 pacIooXeHne Ha KOOPAMHATHOW IJIOCKOCTH TIpadukoB (YHKUMH BHIA:

y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B 3aBHCHMOCTH OT 3HAYECHUI
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K03((UIIMEHTOB, ONMCHIBATh CBOMCTBA (PYHKIIHIA

IToka3pIBaTh CXEMaTUYECKH PacCIiojIo’KCHUC Ha KOOpI[HH&THOﬁ IIJIOCKOCTH

32 rpadukoB (pyHKuui Buaa y = VX, Y = |X| ¥ onuchIBaTh CBOMCTBA (DyHKIIMIA
33 Crpouth U HM300pakaTb CXEMAaTHUECKU TpauKHu KBaApaTUYHBIX (YHKIUH,
' OIKCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIUH 110 UX rpadukam
34 Pacrnio3naBarh KBajipaTnuHyro (QyHKIHIO IO GOpMyrie, IPUBOAUTH PUMEPHI
' KBaJ[paTUYHBIX (DYHKIUN U3 peanbHOM KU3HH, (PU3UKH, TEOMETPUN
4 Apudmernueckasi U reoMeTpUUecKas Iporpeccun
i1 Pacnio3HaBarh apu(METHYECKYI0O M TE€OMETPUYECKYI0 IPOrpeccud Ipu
. pa3HBIX CrIoCcO0ax 3aaaHus
42 BBINONHATE  BBIUMCIEHUS C HUCHOJIb30BaHHEM (opMyn N-ro 4ieHa
. apupMeTUUECKON U TEOMETPUUECKON IIPOrpecCrii, CyMMBI IIEPBBIX N YIEHOB
43 N300paxkaTh 4JI€HBI IOCIEAOBAaTEIbHOCTH TOYKAMM Ha KOOPIMHATHOM
. IUIOCKOCTH
Pematp 3amaum, cBS3aHHBIE C YHCIOBBIMH ITOCIIEAOBATEIBHOCTSIMU, B TOM
4.4 YyHClle 3aJlaud U3 peajbHOW JKU3HU (C HCIOJNBb30BAHUEM KaJbKYJIATOPA,

U (POBBIX TEXHOIOTHI)
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IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COep/KAHUSA
1 Hucna 1 BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATHYHBIE, NEPEXO] OT OAHOH (hOpMBI 3anucu
11 npoGeil k apyroil. IloHsTHe palMOHAIBHOrO YHUCIA, 3alKMCh, CPaBHEHHE,
YIOPSA0YMBAaHNE PALIMOHAJIBHBIX YHCEN
1 Apudmernueckue IeiCTBUS C pallMOHAIBLHBIMU YKMclIaMU. Pemenue 3axad u3
' peabHON MPAaKTUKU Ha YaCTH, HA IPOOH
13 CreneHp ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpeieieHue, IpeoOpa3oBaHue
' BBIpQ)XEHUI1 Ha OCHOBE ONPEAEICHHUS, 3aUCh OOJIBIINX YUCE
14 [IponeHTshl, 3anUCh MPOLEHTOB B BUJE IpoOU U IpoOH B BUJIE IPOLIEHTOB. Tpu
' OCHOBHBIE 33/1a41 Ha IPOLEHTHI, pELICHHE 3a/1a4 U3 pealbHON MPaKTUKH
15 [IpumeHeHne MPU3HAKOB  JEIMMOCTH, pa3JIOKEHHE Ha  MHOXUTENU
' HaTypaJIbHBIX YHCEI
16 PeanbHble  3aBUCMMOCTHM, B TOM 4ucie TMpsMas W oOparHas
' MIPONOPLIMOHAIBHOCTH
2 Anrebpanyeckre BbIpaKeHUS
91 [IepeMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAXKECHUS C IEpEMEHHOM. [lomycTrmMblie
' 3HAYEHUSI IEPEMEHHBIX
95 [IpencraBieHre 3aBUCHUMOCTH MEXAY BeIMYMHAMU B BUAE (OPMYIIBL
' Brruucnenus mo ¢popmynam
23 [IpeoOpa3oBanne  OyKBEHHBIX  BBIP@KEHUH,  TOXJECTBEHHO  paBHbIE
' BBIPAKEHUS
2.4 CBolicTBa CTENEHNU C HaTypaJbHBIM II0KA3aTEIEM
’5 OpHounens! 1 MHorowieHsl. CteneHb MHorowieHa. CiloXeHue, BIYUTaHUE,
' YMHOKEHHE MHOTO4JICHOB
25 DopMyIIbl COKPAIEHHOTO YMHOXKEHHS: KBaJpaT CyMMBI M KBaJIpaT Pa3HOCTH.
' ®dopmyia pa3HOCTH KBaJparoB. Pa3nokeHne MHOrO4JIEHOB Ha MHOXKUTENN
3 VYpaBHeHUs
3.1 VYpaBHEHHe, KOpEHb YypaBHEHMs, IpaBHia MpeoOpa3oBaHUS ypaBHEHHS,
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PaBHOCHIIBHOCTh YpaBHEHUI

JluHeitHoe ypaBHEHUE C OJHOM MEPEeMEHHOW, YMCIO KOPHEH JIMHEHHOTO

32 YpaBHEHUS, PELUIEHNE JIMHEUHBIX YPaBHECHUN
33 CocraBieHne ypaBHEHUI 10 yCIOBHIO 3aJaud. PerieHne TEKCTOBBIX 3aad C
' IIOMOILBIO0 YPaBHEHUH
3.4 JIuHeliHOE ypaBHEHHUE C JBYMsI IEPEMEHHBIMU U €ro rpaduk
CucremMa JByX JMHEWHBIX YpaBHEHMH C JByMs NE€pEeMEHHbIMHU. PereHue
3.5 CUCTEM YpaBHEHHMI criocoOoM moJcTaHOBKH. IIpumMepsl perieHust TeKCTOBBIX
3aJa4 ¢ IOMOIIbIO CUCTEM YpaBHEHUI
4 Koopnunars! u rpaguku. OyHKum
4.1 Koopaunara To4ku Ha IPSIMOMA
45 YucioBble MpoMeXyTKH. PaccTosiHre Mexly IByMs TOYKaMHM KOOPJIMHATHOU
' psAIMOM
43 [IpsimoyronbHast cucrema koopauHatr, ocu OX u Oy. Abcuucca u opauHara
' TOYKH Ha KOOPAMHATHOW MJIOCKOCTH
24 [Ipumeps! rpaduxoB, 3agaHHbIX (opMyrnamu. UTeHue rpa@ukoB peasbHbIX
. 3aBUCUMOCTEN
4.5 [onsarue gpyuxuuu. I'paduk Gpynkun. CoiicTBa GyHKIUI
4.6 JIuneitnas gynkuums, e€ rpaduk. I'papux yHkuum y = ||
47 I'paduueckoe pelieHHe JUHEHHBIX YpPaBHEHUH H CHCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Konx IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna u BBIYUCTIEHUS
11 KBanparupiii xopenb u3 uucna. [lonsitue o0 wHppalMOHAIBHOM YHCIIE.
' JlecsTuyHbIE TPUOIMKEHUS UPPALMOHATIBHBIX YHCET
CpoiicTBa apu(pMeTHUECKUX KBaJpaTHBIX KOpHEH M MX TNPUMEHEHHE K
1.2 npeoOpa30BaHUI0 YHCIIOBBIX BBIPAKCHUN M BBIYUCICHUSAM. J{eliCTBUTEIbHBIC
qucia
1.3 Crenens ¢ LenbIM Noka3areneM u €€ cBoiicTBa. CTaHaapTHas 3aluch Ynuciaa
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2 AnreOpandeckue BbIpaKeHUs
2.1 KBanparHublil TpéxuiieH, pa3ioxKeHne KBaIpaTHOTO TPEXUJICHa HA MHOXKHUTENN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpanyeckoit Apoou
2.3 CrnoxxeHue, BBIYUTaHUE, YMHOXKCHHE, JCJICHHE allreOpandecKux apooei
24 PanvionanbHbIe BRIpaKEHUS U UX TIPeoOpa3oBaHue
3 VYpaBHEeHHS U HEPABEHCTBA
31 KBanparnoe ypaBHenue, ¢popMyina KOpHeH KBaapaTHOTo ypaBHeHUs. Teopema
' Buera
3.2 Pemennie ypaBHeHUH, CBOASIINUXCS K JIMHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiime npoOHO-palioHaIbHbIE YPaBHEHUS
I'paduueckas uHTEpIpeTallvg YpaBHEHHUM C ABYMS NMEPEMEHHBIMH U CUCTEM
3.4 JIMHEHHBIX YPaBHEHMI C JByMs NepeMeHHbIMH. [IpuMepsl pelieHust cucreM
HEJIMHEWHBIX YPaBHEHUH C IByMs [IEPEeMEHHBIMU
3.5 Pemmennie TekcTOBBIX 3a/1a4 ajaredpandeckuM CrocoooM
3.6 YuciaoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM IEpEMEHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHeliHbIC HEPABEHCTBA C OJHOU IIEPEMEHHOMN
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJTHON NEpEeMEHHOMN
4 OyHKIMH
41 [lonartue ¢ynkuun. OO6IacTe oONpeAeNeHUss M MHOXECTBO 3HAYCHHH
' ¢dbyaxnun. CriocoOsl 3a1aHus QyHKITANA
4.2 I'padux pynkunn. YreHne cBONCTB GyHKIMHU 110 €€ rpaduKy
4.3 [Ipumeps! rpadukoB GyHKIHMHI, OTpaXaroUX peabHbIe TPOLECCHI
44 OyHKIUN, ONMUCHIBAIOMIAE TPSIMYI0 W OOpaTHYI NPOTOPIHOHAIBHBIE
' 3aBUCHMOCTH, HX TpaduKu
4.5 Oyukmmu y =Xx2, y = X?
4.6 Oynknuu Y = [x, y = |x]|
4.7 I'padmueckoe pernieHne ypaBHEHUN U CUCTEM YpaBHEHHM

9 KIIACC
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Konx IIpoBepsieMblii 3J1IEMEHT COEPKAHUS
1 Yucna v BIYMCICHUS
11 PannonanbHple uMcia, UpPpalMOHANBHBIE 4YHCIA, KOHEYHbIE M OECKOHEUYHbIE
' JECATUYHBIE IPOOH
MHOXeCTBO JIEHCTBUTENBHBIX YHCE, ICHCTBUTEIbHBIC YHNCIIa KAK OECKOHEUHBIC
19 JeCSTUYHBbIE poOu. B3auMHO OlHO3HAYHOE COOTBETCTBUE MEXKY MHOXKECTBOM
' JEHCTBUTENBHBIX YUCENl U KOOPAUHATHOMU MpsiMoi. CpaBHEHHE EHCTBUTENIBHBIX
qucel
13 Apudmernueckue AeUCTBUS ¢ ACHCTBUTEIbHBIMU YUCIAMU
W3mepenus, npubamkeHusi, oueHKU. Pa3zMepbl 00bEKTOB OKPYKAIOIIEro MHUpa,
14 JUIMTEILHOCTh IPOLECCOB B OKpyxkatouiem Mmupe. IlpubnmxénHoe 3HaueHue
' BEJINYMHBI, TOUHOCTh NMpubmmxkenusa. Okpyrienue yucen. Ilpuknaka u omneHka
pEe3y/IbTaTOB BBIYUCICHUI
2 YpaBHEHUS U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ O/IHOI TepeMeHHON
2.2 JInneitHoe ypaBHeHuUe. Pelenue ypaBHEeHUH, CBOISIIMXCS K JJUHEUHBIM
2.3 KBanparHoe ypaBHeHue. PerieHne ypaBHEeHUH, CBOASIINXCS K KBaAPAaTHBIM
04 bukBanparHoe ypaBHeHue. IIpuMepel peleHus YypaBHEHUH TpeTbed H
' YeTBEPTOU CTEIEHEW Pa3I0KEHUEM Ha MHOXKHUTEIH
2.5 Pemenue nqpoOHO-paninoHaIbHBIX YPAaBHEHHI
2.6 CucreMsl ypaBHEHUN
2.7 VYpaBHeHMe ¢ ABYMS IEPEMEHHBIMU U €0 rpapuk
2.8 Pemenne cucreM AByX JIMHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMHU
29 Pemenue cucreM NByX ypaBHEHH, OZHO M3 KOTOPBIX JIMHEMHOE, a Ipyroe —
' BTOPOM CTENEHU
2.10 I'padmueckas MHTEpHpETALUS CUCTEMBI YPaBHEHUH C IByMS IIEPEMEHHBIMU
2.11 Perienue TeKCTOBBIX 3a/1au alredpandeckiuM Crocooom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue TMHEMHBIX HEPABEHCTB C OJHOU NIEPEMEHHOMN
2.14 Pemenue cucreM JIMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOU
2.15 KBanparHbie HepaBeHCTBa
2.16 ['padmueckass MHTEpIIpeTalusi HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMs




27

[IEPEMEHHBIMU

3 OyHKIIUU

31 KBanparuunas ¢ynkuusi, e€ rpaduk u cpoiictBa. [lapaboma, koopauHaThI
' BEPIIUHBI TapaboIIbl, 0Ch CAMMETPUHU TTAPAOOITBI

3.2 I'paduxu dpynkmii y=Kkx, y=kx+b u ux coiicta

3.3 I'paduxu dpynkmii y=k/X, y = X° 1 ux coiictBa

3.4 ['paduku GyHKIMI , 1 KX CBOMCTBA
4 UwucioBbie OCIIEI0BATEIIBHOCTH

A1 Omnpenenenue M crocoObl 3aJlaHUsl YMCIOBBIX MOCIEA0BaTeNIbHOCTEH. 3aanue
' MOCJIEI0BATEIbHOCTH PEKYPPEHTHOM popmynoi u GpopmyIioi N-ro uieHa

4 Apudmerndeckass mnporpeccus. Dopmynsl N-ro  wWwieHa apuMETHISCKOU
' MIPOrPECCUH, CyMMBbI IIEPBBIX N WICHOB

43 I'eomerpuueckass mnporpeccus. @Dopmynbl N-ro  wieHa TIE€OMETPUYECKOMN
' MIPOTPECCUU, CYMMBI TIEPBBIX N WICHOB

W N300paxeHne 4YIEHOB apU(PMETHUECKOM M TIeOMEeTpPUYEcKOl mporpeccuit
' TOYKaMHU HA KOOPAUHATHOM NJIIOCKOCTHU. JIMHEWHBIN U SKCITOHEHIIMAIBHBIN POCT

45 Cl10XHbI€ TPOLIEHTHI
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IMPOBEPAEMBIE HA OI'3 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHHMSI OCHOBHOI OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

Kon
npoBep
s1eMOro
TpedoBa
HUS

IIpoBepsiemble TPeOGOBaHUS K NMPEeAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 001ero 00pa3oBaHMsl
Ha ocHoBe ®PT'OC

YMeHue onepupoBarh MOHATUSIMH: MHOXKECTBO, MOJAMHOXECTBO, OTIEPALIMH HaJ
MHO>KECTBAMH; YMEHHE OINEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIA Tpad,
JIepeBO, IMKJ, MPUMEHATh MX MPU PEUICHUU 3a/la4; YMEHHE HCIOJIb30BATh
rpaduyeckoe mpeacTaBIeHHe MHOXKECTB JJIsl ONMCAHUS PealIbHBIX MPOLIECCOB U

HBHCHHﬁ, IIpU pCHICHUH 3aJ1a4 U3 APYTUX y‘le6HBIX npeamMEcTOB

YMeHne onepupoBaTb IMOHATHSAMH: OIPENCIICHHE, aKCHOMa, Teopema,
JI0Ka3aTeJIbCTBO; YMEHUE paclo3HaBaTh MCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS,
IIPUBOJIUTH MTPUMEPBI U KOHTPIPUMEDPBI, CTPOUTH BBICKA3BIBAHUSA U OTPULIAHUS

BBICKA3bIBAHU U

YMeHue onepupoBaTh NOHATHSAMU: HATYpalIbHOE YUCIIO, TPOCTOE U COCTABHOE
YHUCIIO, AETUMOCTb HATypalbHBIX YKCEN, MPU3HAKKU JETUMOCTH, LIEJI0€ YHUCIIO,
MOJYNb YHMCIia, OOBIKHOBEHHAsl APoOb U JecATUYHas Ipo0b, CTaHIAPTHBIA BU
YHClla, palMOHAJIbHOE YHCIO, HPpPAlMOHAIBHOE YHCIO0, apudMeTnyecKui
KBaJIpaTHBIM KOPEHb; YMEHHE BBITIOTHATH JCUCTBUS C YMCIAaMH, CPAaBHUBATh U
YIOPSAIOUMBATh YHCJIA, TPEACTABIATh YWCIA HA KOOPAWHATHOW TMPSMOM,
OKpYIJIAITH ~YMCJa; YMEHHE JelaTh TNPUKHAKY W OIEHKY pe3ylbTara

BBIYHUCJIEHUN

YMeHue omnepupoBaTb MOHSTHUSIMH: CTENEHb C LEJIBIM  I[OKa3aTeleM,
apu(MeTHUeCKUi KBaJpaTHBIH KOpPEHb, MHOTOWIEH, anreOpanyeckas IpoOb,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHON CTENEeHU OOJbllle €AWHUIIBI;
YMEHHUE BBIMOIHATE pacy€Thl 1o (opmynam, mpeodpa3oBaHus LENbIX, IPOOHO-
paloOHaJIbHBIX BBIPQKEHUH W  BBIPAKEHUH C KOPHSMH, pa3ioKeHHe
MHOTOWIEHAa Ha MHOXMWTEIM, B TOM 4YHCIE C MCIOJIb30BaHUEM (HOpMYIl

Pa3HOCTH KBA/IPaToB U KBaJpara CyMMBbI U pa3HOCTHU

YMeHue onepupoBaTh MOHSITUSIMH: YHCIIOBOE PAaBEHCTBO, YPaBHEHHE C OJHOM

IIEPEMEHHOI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOH; yMEHUE
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pemiath JMHEMHbIE W KBaJpaTHbIE YpaBHEHUS, JPOOHO-paIllMOHAJIbHBIC
YpPaBHEHUSI C OJHOM NEPEMEHHOW, CUCTEMbI JBYX JIMHEWHBIX YpPaBHEHUI,
JUHEHbIE HEPAaBEHCTBA U X CHCTEMBbI, KBaJIpaTHbIE U IPOOHO-paIlOHAIbHbIC
HEPABEHCTBA C OJHOW IEPEMEHHOM, B TOM 4YHUCJE MPU PEIICHUU 33034 M3
JpYyrux MpeaIMeTOB MW NPaKTUYECKUX 3a7ad; YMEHHE HCIOJIb30BATh
KOOPJIMHATHYIO TMPSMYI0 W KOOPJAMHATHYIO TUIOCKOCTh ISl W300paKCHHS

pelieHuit ypaBHEHUI, HEPABEHCTB U CUCTEM

VYMmenue onepupoBarth NOHATUSAMH: (yHKOUS, rpaduk QYyHKIUH, HYIH
(GYHKIUM, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXYTKA BO3PACTaHHMA,
yObIBaHMsI, HaWOONbIIEE W HAMMEHbIICe 3HA4YCHUs (QYHKIHH; YMEHHE
OTIEPHPOBATH MOHATUSAMHE: MPSIMasi MPOMOPIUOHAIBHOCTD, IMHEWHAs (pyHKIHS,
KBajipatuuHas  (QyHKOWs, oOpaTrHas MPONOPLUUMOHAILHOCTh, mapabona,
rurepOoiia; yMeHHe CTPOUTH rpaduku (HYHKIUH, UCTIONB30BaTh rpaduKu IS
OIIpeZIeTICHUS] CBOMCTB IPOLIECCOB M 3aBHCUMOCTEH, Uil PELICHUs 3a1ad U3
OpYyruxX y4eOHBIX TIPEIMETOB U pEalTbHON JKW3HH; YMEHHE BBIPAXKaTbh

(bOpMy.]'IaMI/I 3aBUCHUMOCTU MCKAY BCIIMYNHAMU

VYMeHue onepupoBaTh MOHATUAMU: MOCIEIOBATENBHOCTh, apupMeTHYEeCKast U
reoMeTpuyecKas IIPOrPECCUU; yMEHHE UCIIOJIb30BaTh CBOICTBa
nocjenoBaTeNibHOCTeH, (OpMyabl CyMMBbI M OOIIEr0 4jeHa IpH pelIeHUH

3aJa4, B TOM YHMCIIE 33J1a4 U3 JPYTruxX y4eOHBIX IPEIMETOB U PEaTbHOM KU3ZHU

YMeHue pemiare 3aJadyd pa3HbIX TUIIOB (B TOM 4YMCJIE€ HA MPOLEHTHI, JAOJIHU U
YacTH, JBWXXEHHE, PabOTy, ILIeHy TOBapOB M CTOMMOCTb IOKYMOK M YCIYT,
HaJIOTH, 3a/1a41 U3 00JaCTH YHpaBICHUS JINYHBIMU U CEMEHHBIMU (PMHAHCAMM);
YMEHHE COCTaBJIATH BBIPAKEHUS, YPAaBHEHHs, HEPABEHCTBA M CHCTEMBI II0
YCIOBHMIO 3a/laud, MCCIIENOBaTh IIOJIyYCHHOE pEIIeHWe M OLCHHUBATh

HpaB,ILOHO,Z[O6HOCTB MOJIYYCHHBIX PC3YJIbTAaTOB

YMeHue omnepupoBarh MOHATHAMM: (HUrypa, TOUKa, OTPE30K, Hpsmasi, JIyd,
JIOMaHasi, yrojl, MHOTOYTOJbHUK, TPEYTOJbHUK, paBHOOEAPEHHBIH U
PaBHOCTOPOHHUI TpPEYTOJbHUKH, IPSAMOYTOJIbHBIM TpPEYroJIbHUK, MEAHMAHA,
OucceKkTpuca U BBICOTA TPEYroJbHUKA, YETHIPEXYTOJNIBHUK, Mapajuieorpamm,
poMO, TPSMOYTONBbHUK, KBaApatT, Tpaleuus; OKPYXHOCTb, KpYT, KacareiabHas;
3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (DPUT'ypaMH; YMEHHUE pellarh 3a/lauyd, B TOM
quciie U3 MOBCEIHEBHOM XU3HHU, HA HAXOXIECHUE T€OMETPUUYECKUX BEIMUYUH C

MIPUMEHEHHUEM U3YUYEHHBIX CBOMCTB puryp u pakton

10

YMeHue  omnepupoBaTh  MOHSATUSMU:  PAaBEHCTBO  (GUTYp,  pPaBEHCTBO
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TPEYroJbHUKOB; TAapaUIeIbHOCTh W TEPIEHAUKYISIPHOCTh TPSMBIX, YIroJl
MEXIy NPSMBIMHU, MEPIECHAUKYISIp, HAKIOHHAs, MPOEKIHs, nogodue ¢uryp,
10100HBIE TPEYTOJILHUKH, CHMMETPHSI OTHOCUTEIBHO TOUYKH U MPSIMOIL; yMECHHE
pacrio3HaBaTh PaBEHCTBO, CHMMETPUIO M Hopodue (Guryp, mapamienbHOCTh U

NEePIEeHIUKYISIPHOCT IPSIMBIX B OKPYXKAIOIIEM MUPE

11

YMeHue onepupoBarh MOHATUSAMU: JUIMHA, PACCTOSIHHE, YToJl (BelIMYMHA YIa,
CHUHYC M KOCHHYC YIVIa TPEYrojbHUKA), IUIOIIA/(b; YMEHUE OLEHUBATh Pa3Mephl
MPEeIMETOB U 00BEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE MPUMEHSTH (POPMYJIbI
nepuMeTpa M IUIOAAN MHOTOYIOJIbHUKOB, JUIMHBI OKPY)KHOCTH U ILIOLIAAU
Kpyra, oObeMa MpPSAMOYroJbHOTO TNapajulefienurena; yMEHUE MPUMEHSITh
IIPU3HAKN PaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHUKA,
teopemy [ludaropa, TpuroHomeTpuyeckue COOTHOUICHHS ISl BBIYHCICHUS

JUTMH, PACCTOSTHUM, IUTOIAAEH

12

YMeHue u3o0paxkars MI0ckue GUrypsl 1 UX KOMOMHAIUMHU, IPOCTPAHCTBEHHbBIE
burypel oT pyKd, ¢ IOMOUIbIO UYEPTEKHBIX MHCTPYMEHTOB U 3JEKTPOHHBIX

CpCACTB MO TCKCTOBOMY HJIM CUMBOJIbHOMY OIIMCAHUTIO

13

YMmenue ONCpUpOBAThL IMOHATUAMU: MPAMOYTrOJIbHasds CHCTEMa KOOPAMWHAT,
KOOPpAWHATBI TOYKH, BEKTOpP, CyMMa BCKTOPOB, IPOU3BCACHUC BCKTOPA HaA
YUCJI0, CKAJIAPHOC MPOU3BCACHUC BEKTOPOB, YMECHUEC UCIIOJIB30BATE BEKTOPHLI U
KOOPAWHATBI AJId MPEACTABJIICHUA JaHHBIX W PCHICHUA 3a/lad, B TOM YHUCIIC U3

JIPYTUX Y4eOHBIX MIPEIMETOB U PeasIbHOM KU3HU

14

YMeHue onepupoBarTh MOHATHUSIMM: CTOJIOMKOBBIE M KPYTrOBBIE AMATrPAMMBI,
TabIMIbI, cpenHee apupMeTHYecKoe, MeIuaHa, HauOoJbllee U HauMEHbIIee
3HAYEHHUs, pa3Max YHCIOBOro Habopa; yMeHHe U3BJIEKATh, MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HMH(OpMAIMIO, MPEJCTABICHHYI0 B Tabmumax MW Ha
auarpamMmax, OTpaXKalolllyl0 CBOMCTBA M XapaKTEPUCTHKU  PeasbHBIX
IIPOLIECCOB U SIBJICHUWI; YMEHHME pAcllO3HAaBaTh W3MEHUYMBHIE BEIUYMHBI B

OKpY’KalollleM MHUpe

15

YMeHue omnepupoBaTb  MOHATUSMHU:  CIY4YalHBIA  ONBIT  (CIOy4ailHBIN
HKCIIEPUMEHT), 3JIEMEHTAapHOE COOBITHE (PJIEMEHTApHBIM MCXOA) CIy4aifHOro
OMbITA, CIIydaliHOE€ COOBITHE, BEPOATHOCTh COOBITUS; YMEHHME HaXOIUTh
BEPOSITHOCTH ~ CIIy4allHBIX COOBITHH B ONBITAaX C PaBHOBO3MOXHBIMU
SNIEMEHTApPHBIMM  COOBITUSAMH;  YMEHME  pelarb  3aJaud  METOJIOM
OpPraHM30BaHHOIO Iepedopa M C UCIONb30BAaHHEM IpaBHJIA YMHOXKCHHUS;

YMEHHE OLIEHUBATh BEPOSITHOCTU pEalbHBIX COOBITUN U SIBICHUHN, TOHUMATh
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POJIb HNPAKTUUICCKH JOCTOBCPHLIX H MAJIOBECPOATHBIX COOBITHH B OKpYyKaromemM
MHPC U B )KU3HH; 3HAKOMCTBO C ITOHATHUEM HE3aBUCUMBIX CO6BITHﬁ; 3HaKOMCTBO

C 3aKOHOM OOJIBIIIMX YHCEJ U €TO POJIBIO B MaCCOBBIX SIBJICHHUAX

16

YMeHue BBIOMpPATh MOIXOASIIMA HM3YyYEHHBIM METOA ISl PElICHUs 3aJ1avH,
MPUBOJIUTH MPUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIEC U KU3HHU,
pacro3HaBaTh MPOSIBJICHWE 3aKOHOB MATEMATUKW B HMCKYCCTBE, OIMCHIBATH
OTJIETIbHBIC  BBIJAIOIIMECS PE3YyJIbTaThl, IMOJYYEHHBIE B XOAEC pa3BUTHUSA
MaTE€MAaTUKU KaK HayKH, PUBOJUTH TPUMEPHI MATEMATUYECKUX OTKPBITUN U UX

aBTOPOB B OTEUYECTBEHHOW ¥ BCEMUPHOU HUCTOPHUH
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INEPEYEHDB 2JIEMEHTOB COAEP/KAHUS, ITPOBEPAEMBbIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COJlep:KAHMUS

1 Yucna u BIYUCIIECHUS

11 Harypanbable u nensle uncna. [Ipu3Haku 1enMMOCTH LENbIX YUCET

1o OObIKHOBEHHBIE W JCCATUYHBIE  JIpOOHM,  MPOLEHTHI,  OCCKOHEYHBIE
' MePUOUYECKHE IpoOU

13 PammonaneHble  ymcna. Apu(QMETHYECKHE ONepald C pPaluOHAJIbHBIMH
' YyHClIaMu

14 JleiicTBuTeNnbHBIC 4YHCla. ApUPMETHYCCKUE ONEpaliud C JACHCTBHTEIHLHBIMU
' YyHClIaMu

L5 [TpuOnu>k€HHBIE BBIUMCIICHUS, NpaBUia OKPYIVICHUS, MPUKUAKA U OLEHKa
' pe3ynbpTara BHIYMCIECHUM
2 Anrebpanyeckre BbIpaXeHUs

2.1 bykBeHHbIE BhIpaKEHUS (BBIPAYKEHUS C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C PALMOHAIBHBIM ITOKa3aTeleM.
' CaoiicTBa cTeneHu

2.3 MHoro4ieHsl

2.4 Anrebpanueckas 1poob

”E ApudpmeTnueckuii ~ KOpeHb  HAaTypaJlbHOM  CTENeHH. HevictBust ¢
' apu(MeTHUECKUMHU KOPHSAMHU HATypaJbHON CTENECHH
3 YpaBHEHUS 1 HEPABEHCTBA

31 Ilensie u apoOHO-panioHadbHble ypaBHEHUS. CHCTEMBI M COBOKYMHOCTHU
' YpaBHEHUH

39 [lenbie 1 npoOHO-palOHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenue TeKCTOBBIX 3a1a4
4 YucnoBele NOCIEI0BATENBHOCTH

4.1 [TocnemoBaTeILHOCTH, CLIOCOOBI 3ajaHus IOCIIEI0BATEILHOCTEH
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Apudmernueckass M TreoMeTpuueckas mnporpeccur. Dopmyna  CIOXKHBIX

4.2
IPOLICHTOB
5 OyHKIMH
OyHkus, crnocoObl 3amanus  ¢yHknuu. Ipaduk  dyakmuun.  OOmacTh
OTIpeJiesIeHUs] 1 MHOXecTBO 3HaueHuil pynkuun. Hymu gynkmun. [TpomexyTku
5.1 3HAKOIOCTOSIHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (GYHKUMH. MakcuMyMbl U
MUHUMYMbI (yHkiuu. HauGonpiiee W HauMeHblllee 3HaYeHUE (QYyHKIMM Ha
IPOMEXKYTKE
6 KoopauHats! Ha IpsMOil U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPAMHATHI Ha MJIOCKOCTU
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHoroyronsHuKu
7.4 OKpyXHOCTb U KpyT
7.5 H3mepeHne reoMeTpuyeCcKUX BEITUYUH
7.6 BekTops! Ha MII0CKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposatHocTh
8.3 KombOunaTtoprka
8.4 MHoxecTBa
8.5 I'pacsr
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBS3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJISA YYHEHUKA

1. Maremaruka. Anrebpa: 7-i kiacc: 6a30BbIil YPOBEHb: YUe€OHUK, 7 Kiacc/
Makapsrues FO.H., Munatok H.I'., Hemikos K.W. u npyrue; nox pex. TensikoBCKoro
C.A., AxunonepHoe obmiectBo «M3narensctBo «IIpocsemieHuey.

2. Maremaruka. Anre6pa: 8-i kiacc: 6a30BbI YpOBEHB: yUeOHHK, 8 Kiacc/
Makapserues FO.H., Munatok H.T'., Hemikos K.W. u npyrue; nox pex. TensikoBCKOro
C.A., AxunonepHoe o6miectBo «M3narensctBo «IIpocBemieHuey.

3. Maremarnka. Anrebpa: 9-if kimacc: 0a30BbIi YPOBEeHB: YUeOHUK, 9 Kitacc/
Makapserues FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nox pea. TenskoBCKOro
C.A., AkunonepHoe ob6miectBo «M3narensctBo «lIpocBemienue.

METOAUYECKHUE MATEPUAJIBI JIJ1S1 YUUTEJIA

Maremaruka «Anrebpa 7-9», Metoguyeckoe mnocoOwe K MNpeaMETHOU
JIMHUN y4eOHUKOB 1o anredpe 10. H. Maxkapsruesa, H. I'. Munaok,
K. 1. HemkoBa u ap, Mocksa «IIpocsemenune» 2023.

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI MU PECYPCHI

CETU UHTEPHET

1. bubmuoreka [JOK: https://m.edsoo.ru/

2.DecTuBaib MeJarorn4eCcKnux 1791 (S)71 «OTKPBITBIN YPOK»:
https://urok.1sept.ru/

3. Poccuiickas anekrponHas mkona: https://resh.edu.ru/

4 VnTepakTuBHAS oOpazoBaTesbHas OHJIalH-TIIaTdopMa

Uchi.ru: https://uchi.ru/


https://m.edsoo.ru/
https://urok.1sept.ru/
https://resh.edu.ru/
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[Ipunoxenue
K paboueii mporpamme OO0
y4eOHOTO Kypca «Anredpay»

®opMmbI yueTa padodeil mporpaMmMbl BOCIIMTAHUS B
pa0oueil mporpaMMe M0  MareMaTHKe

PabGouass mporpamma Bocmutanus MBOY «COII Ne 21 um. C.M.
XOJIOMSHCKOTO»  peamu3yeTrcss  4Yepe3  HCMIOJb30BaHHE  BOCHHUTATEIHHOTO
MOTCHITAIA YPOKOB MaTEMaTHKH.

Ota paboTa OCyIIECTBISAETCS B CAEAYIOMHMX (hopmax:

e noOyxJeHue oOyyaroumxcs coOdoAaTh Ha YPOKE OOIIEHPHUHSTHIE HOPMBI
NOBEJICHUS, MpaBuia OOLIECHHS CO CTApIIUMU (IIeAarorndyecKuMu pabOTHUKAaMH) U
CBepCTHUKaMH  (OOy4YaloIMMHCS), TPUHLUINBI  Y4eOHONW  AUCHUIUIMHBI U
caMOOpraHu3alluy;

e IIPUBJICYCHHE BHUMAaHUs O0yUaIOUMXCs K HEHHOCTHOMY acleKTy U3y4yaeMbIX Ha
ypOKax IMpEeAMETOB, SBJICHHM, COOBITHI uepe3: JAEMOHCTPALHUI0 O0yJaroIIMMCs
IPUMEpPOB  OTBETCTBEHHOTO,  TPAXKIAHCKOTO  TIOBEICHHUS,  MPOSIBICHUS
YeJI0BEKOII00Ms 1 100pocepAeuHoCcTH; oOpalieHne BHUMaHHs Ha HPABCTBEHHBIC
ACTIeKThl HAYYHBIX OTKPBITUH, KOTOPHIE U3yUalOTCA B JaHHBI MOMEHT Ha YpPOKE;
Ha JAesTeneil HayKH, MOJUTHUKOB, CBSI3aHHBIX C M3y4YaeMbIMH B JaHHBI MOMEHT
T€MaMH, Ha TOT BKJIaJ, KOTOPBI OHU BHECIH B Pa3BUTHE HAICW CTpPAaHbI U MUPA,
HA MOTHBBI WX TIOCTYNKOB, WCIOJIb30BAaHUE Ha Yypokax wuH(popmammu,
3aTparvMBarollell BaXHbIE COLMAIbHbIE, HDABCTBEHHBIE, STHUECKHUE BOIPOCHI;

e HCIOJb30BAaHUE BOCIUTATENIbHBIX BO3MOXKHOCTEM COJEp)KaHUs y4yeOHOro
npeaMera s (GOPMHUpPOBaHUS y OOYYaIOIIMXCS POCCUMCKHUX TPaIUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX W  COLIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB JUIsl HW3Y4YEHMsI, NPOOJIEMHBIX CHUTyallMil s
0OCY>KJIeHHS B KJIacce;

e UHUIMUPOBAHUE OOCYXJCHHH, BBICKA3bIBAHUN CBOETO MHEHHS, BBIPAOOTKU
CBOETO TUYHOCTHOT'O OTHOIICHUS K N3y4aeMbIM COOBITHSM, JIUIIAM;

e BKIIIOUYEHHE B YPOK HWIPOBBIX TPOIEAYp, KOTOPHIE IMOMOTAIOT MOAAEPKaTh
MOTHBAIMIO OOYYaIOMINXCsA K TOJYYCHHUIO 3HAHWM, HaJaKWBAHUIO TO3UTHUBHBIX
MEXKINYHOCTHBIX ~ OTHONIEHWH B  KJacce, IMOMOTAlOT  YCTaHOBJICHHUIO
T00poXxkeIaTeIbHON aTMOC(epbl BO BpEMsIypOKa;

e NMPUMEHCHHWE HA YypPOKE HHTEPAKTUBHBIX (OpPM pabOThl, CTHUMYIHPYIOIIUX
MO3HABATEJIbHYI0 MOTUBAILIMIO O0YYAIOIINXCS;

e IPUMEHEHHUE IPYNNoOBOil paboThl UM PabOTHI B Mapax, KOTOpPbIe CIIOCOOCTBYIOT
pPa3BUTHIO HABBIKOB KOMAHIHOW pabOThl U B3aUMOJECHCTBUIO C JIPYTHMH
O0yJarOIINMHUCS;
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e BBHIOOp W UCIOJIB30BAaHME HA YpPOKAaX METOJOB, METOAMK, OKa3bIBAIOIIHUX
BOCITUTATEIbHOE BO3/CHCTBUE HA JIMYHOCTh B COOTBETCTBUU C BOCHUTATEIBHBIM
UJeaIoM, UENbI0 M 3aJa4aMH BOCIIUTAHUS;

e VHHULMHMPOBAHUE U MOJAJIEPHKKA UCCIEI0BATEIBCKON JESITEIIBHOCTH MIKOJbHUKOB
B (hopMe BKIIIOUECHUSI B YPOK Pa3IMYHBIX HCCIENOBATEIbCKUX 3aJaHUil, YTO JaeT
BO3MOYKHOCTh 00YYalolMMCsS TMPHUOOPECTH HABBIKM CaMOCTOSITEIbHOTO PEIICHUS
TEOPETUUYECKOU MPOOIEMBI, TECHEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX THIIOTE3,
YBOXUTEIBHOTO OTHOIICHUS K UYXHM HAEsIM, NYOJIMYHOTO BBICTYIUICHHUS,
apryMEHTUPOBAaHUS U OTCTaWBaHUs CBOEH TOUKH 3PEHUS,

YCTAHOBJIEHHE YBaXXUTEJIbHBIX, JOBEPUTENIbHBIX, HE(POPMAIBHBIX OTHOLICHUN
MEXIYy YYUTEIEM U YUCHHUKAMH, CO3/IaHHE Ha YPOKAX AMOLIMOHAIBbHO-KOM(OPTHOM
Cpellbl.



