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IHOACHUTEJIBHAS 3AIIMCKA

Aunre0Opa sIBISIETCS OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO 00111er0 00pa30BaHUs: OHA
obecrieunBaeT U3y4YEHUE JPYrUX JUCHMIUIMH, KaK eCTeCTBEHHO-HAy4YHOro, TaK M
I'YMaHUTapHOT'O IHUKIIOB, €€ OCBOCHHE HEOOXOAMMO Ui MPOAOJIKEHUS OO0pa3oBaHHS U B
MOBCEJIHEBHOW kU3HU. Pa3BuTe y 0O0ydarommxcs Hay4HbIX MPEJCTaBICHUM O
MPOUCXOKACHUU U CYHIHOCTH ajreOpanyeckux aOCTpakiui, Crnocode OTpaxeHus
MaTEeMaTH4YeCKOM HayKoW SBJICHHM | TPOIECCOB B MPUPOJE U OOIIeCTBE, pOJHU
MaTEMaTH4YEeCKOTO MOJETUPOBAHUS B HAYYHOM TO3HAHHM U B TPAKTHKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KA4E€CTB MBIIUICHHS, HEOOXOAMMBIX IS
ajanTalMu B COBpeMEHHOM IudpoBoM obmiectBe. M3yuenue anreOpsl obecreynBaeT
pa3BUTHE YMEHHUs HaOI0JaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTHU MBIILIECHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO 00OCHOBBIBATh CBOM JCHCTBUS
U BBIBOJBI, (QopmynupoBaTh yTBepxklaeHusa. OcBoeHue Kypca anreOpsl obOecreuyuBaet
pa3BUTHE JIOTMYECKOT'O MBIIUICHUS OOYyYalolIMXCsa: OHM UCIOJB3YIOT JACNYKTUBHBIE WU
WHAYKTUBHBIC pacCyXJIeHUs, OO0O0OIIeHnEe U KOHKPETH3aluio, a0CTparupoBaHue U
anajoruto. OOyueHue anredOpe mpenarnoiaracT 3HAYUTEIbHBI 00BEM CaMOCTOSITEIHHOU
JEATETbHOCTH O0y4YaloIMIMXCsi, TO3TOMY CaMOCTOSITEIbHOE pEIIeHUuEe 3a7ad  SBIsETCS
peayizalyeit 1esaTeIbHOCTHOTO IPUHIIUIIA 00YdYEeHHUS.

B crpykTrype mporpammbl ydeOHOTO Kypca «Anrebpa» Uisi OCHOBHOTO OOIIIEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMUMAIOT COJIepKATEIbHO-METOANUECKUE JTUHUN: «YHucna u
BBIYHCIICHUS», « ANredpanuecKkue BIpRXKEHUs, « Y PaBHEHUS U HEPABEHCTBa», « DYHKITUNY.
Kaxknast U3 3TUX copepKaTeabHO-METOANYECKUX JIMHUI pa3BUBAETCS Ha MPOTSKEHUU TPEX
JeT W3y4YeHUsl Kypca, B3aUMOJIEHCTBYS C JPYyTMMHU €ro JHUHHSIMU. B xome usyudeHus
y4eOHOro Kypca OOydYamIIMMCS MPUXOIUTCS JIOTMUECKH PACCyXJIaTh, HUCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN $3bIK. B CBsS3M C 3TUM B HporpaMMmy ydeOHOro Kypca
«Anrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPEJICTABIECHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTH4YeCKOTO 00pa30BaHUs U CIIOCOOCTBYIOIIUE OBIAJCHUIO O0YJarOIIUMHUCS
OCHOB YHHMBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. CoaepKaTeabHOM U CTPYKTYpPHOU
0COOEHHOCTHIO Y4eOHOTO Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapaKkTep.

Conepxxanne nuHHM «Yucna U BBIYUCIEHUS» CIYKUT OCHOBOW ISl JAJIbHEWIIETO
W3y4YeHUs MaTEMaTHKH, CIIOCOOCTBYET pa3BUTHIO y OOYYaIOMMXCA JIOTHYECKOTO
MBINIICHUS, (POPMHUPOBAHUIO YMEHUS TOJIB30BATHCS AITOPUTMAMHU, a TAK)Ke MPUOOPETECHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JUIS TMOBCETHEBHOU >XM3HU. Pa3BuTHE TOHSTHS O
YUCJIe Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMsS CBS3aHO C PAIMOHAIBHBIMH H
UPpalMOHAIBHBIMU YHCIIaMU, (POPMHUPOBAHUEM TIPEIICTABICHUHN O EHCTBUTEIHLHOM YHUCIIE.
3aBepilieHue 0OCBOCHUS YUCIOBOM JIMHUU OTHECEHO K CpeTHEMY 00IeMy 00pa30BaHUIO.

ConepxkaHue JBYX alreOpandecKux JHUHUM — «ANTeOpandecKue BBIPAKCHUS» U
«YpaBHEHUSI ¥ HEPABEHCTBa» CIOCOOCTBYeT (OPMHUPOBAHHMIO Yy OOYyYarOUIUXCs
MaTEMaTHUYECKOTO arrapaTta, HeOOXOAMMOTo ISl PelICHUs 3aja4 MaTeMaTHUKH, CMEXHBIX
NpeIMEeTOB H MPaKTUKO-OPUEHTHUPOBAHHBIX 3anad. Ha ypoBHe OCHOBHOro 001Iero
oOpa3oBaHusl YYEOHBIM MaTepHall TPYNIUPYETCS BOKPYT pPallMOHATBHBIX BBIPAKECHUM.
Anrebpa JI€MOHCTpUPYET 3HAY€HHWE MAaTeMaTUKH KakK S3bIKa JUIsi MOCTPOCHHUS
MaTeMaTHUYECKUX MOJIENICH, ONMHUCAHUs MPOLECCOB U ABJIEHUN peaIbHOrO MHpa. B 3agaum
oOydeHus anreOpe BXOIAT TakkKe JNajbHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHUS,
HEO0OXOJIMMOTO, B YACTHOCTH, JIJIsl OCBOEHUS Kypca MHPOPMATUKU, U OBJIa/IeHUE HaBbIKaMU



JNeNyKTUBHBIX paccyxkaeHuid. [IpeoOpazoBaHme CHMBOJBHBIX (OPM  CHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHU s, CIOCOOHOCTEN K MaTEeMaTUYECKOMY TBOPUECTBY.

Conepxxanne (QyHKIHOHATBHO-TpAQUUECKON JMHUU HAICJICHO Ha MOJy4YeHUe
oOy4JaImKUMHCS 3HAHUM O (QYHKIUSAX KaK BaKHEWIIEH MaTeMaTH4YeCKOW MOJEIH s
OMMCAHMSI U UCCIIEOBAHMS Pa3HOOOPa3HbIX MPOIECCOB U SIBJICHUI B MPHUPOJIE U 0OIECTBE.
N3ydyenne marepuana crnocoOCTBYET Pa3BUTHUIO Yy OOYyYaIOIIUMXCS YMEHHUS HCIIOJIb30BATh
pa3IMyYHbIE BBIPA3UTEIbHBIE CPEICTBA S3bIKA MAaTEMAaTUKH — CIOBECHBIE, CUMBOJIMYECKHE,
rpaduyeckre, BHOCUT BKJIaA B (OpPMHpPOBAHUE MPEACTABICHUNA O POJIM MAaTEMaTUKH B
Pa3BUTHH LIUBWIN3ALMUH U KYIbTYPHI.

CornacHo y4yeOHOMY miiaHy B 7-9 kmaccax u3ydaercs ydeOHbI Kypc «Auredpay,
KOTOPBIM BKJIIOYAET CIIEYIOIINE OCHOBHBIE pa3/ieibl coAepxkanus: «Hucna u BEIYUCIEHUS,
«Anrebpandeckue BhIpaKEHUN», « Y paBHEHHS U HEPABEHCTBA», « DYHKITUN.

Ha usydenne yuebHOro kypca «Anredbpa» orBogutcs 306 dacos: B 7 kinacce — 102
yaca (3 gaca B Hezen0), B 8 knacce — 102 gaca (3 yaca B Heneno), B 9 kiacce — 102 yaca (3
qyaca B HEJICJIO).



COJEPXAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BBIYUCICHUS

JpoOu OOBIKHOBEHHBIE U JECSITUYHBIE, IEPEXO0]l OT OJHOM (OPMBI 3aIUCH Jpodei K
apyroil. IloHsATHe panMOHAJIBHOIO 4YHCIA, 3alUCh, CPABHEHHUE, YHOPAIOYMBAHHE
palMoOHAIBHBIX yncell. ApupMeTHueckrue IeHCTBUS ¢ PallMOHAIbHBIMU YUCIIaMU. Pemienue
3a]]ay U3 peajibHON NPAKTUKU HAa YaCTH, Ha IpOOH.

CreneHpb ¢ HaTypaJbHBIM NOKa3aTeNIeM: ONpEeIeHNE, IPeoOpa3oBaHUe BHIPAKEHUN
Ha OCHOBE ONpEJIEICHUs, 3aMuch OOIbIIMX uncen. [IpoleHThl, 3anuch TPOLEHTOB B BUJIE
npodu u ApoOu B BUJE MPOLEHTOB. TpHU OCHOBHBIE 33/1a4M HA MPOLEHTHI, pEIIeHue 3ajia4 U3
pEaJIbHOM MPAaKTHKU.

[IpuMeHeHNEe NPHU3HAKOB JEIUMOCTH, PAa3JIOKEHHE HAa MHOXHUTEIM HATypalbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIe MpsiMasi U 0OpaTHas MPOIOPILMOHATBHOCTH.

AsredOpanyeckue BbIpasKeHUsI

IlepeMeHHBIEC, YHCIIOBOE 3HAYEHHWE BBIPAXEHUS C MNepeMeHHou. JlomycTtumbie
3HaueHus InepeMeHHbIX. [IpencTaBieHHe 3aBUCMMOCTH MEXKIYy BEJIMYMHAMU B BHJE
¢opmynbl. Beruucnenus no ¢opmynam. IIpeoOpa3zoBanne OYKBEHHBIX BBIpAaXKECHUH,
TOKJIECTBEHHO DPAaBHBIE BBIPAXKEHUS, MpaBWiIa NPeoOpa3OBaHUS CYMM M IPOU3BEACHHI,
IpaBUjIa PaCKPHITHS CKOOOK U MPUBEJIEHUS MOAO0OHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM MOKa3aTEIEM.

Onnounensl u  MHorowieHsl. CreneHb MHorowieHa. ClOXK€HHE, BBIYUTAHHUE,
YMHOXEHHE MHOTOWJICHOB. (DOpMyIbl COKPAIIEHHOIO YMHOMKEHMS: KBaJIpaT CYMMBI H
KBaapar pasHoctd. Dopmyna pa3sHOCTU KBaAparoB. Pas3nokeHWe MHOIOWIEHOB Ha
MHOXHUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHHUs, MpaBWia MpeoOpa3oBaHUsA  ypaBHEHHS,
PAaBHOCUJILHOCTDb YPaBHEHUM.

JIuneliHOE ypaBHEHHUE C OJTHOM NMEPEMEHHOM, YMCIIO KOPHEN JIMHEHHOTO YpaBHEHUS,
pellIeHne TUHENHBIX ypaBHEHUH. COCTaBIICHUE YPaBHEHUW MO YCJIOBHUIO 3a7auyu. PemieHue
TEKCTOBBIX 33/1a4 C IOMOILBI YPABHEHUM.

JIluneiiHoe ypaBHEHHE C JABYMS INEpEeMEHHBIMH W ero rpaduk. Cucrema IByX
JVMHEHHBIX ypaBHEHHH ¢ JIByMs NepeMeHHbIMHU. PelieHue cucteM ypaBHEHUH CHOCOOOM
NOACTAaHOBKHU. [IpuMepBhI peleHnst TEKCTOBBIX 3a7a4 ¢ IIOMOLIBI0 CUCTEM YPAaBHEHUM.

DyHKUNHA

Koopaunara Touku Ha npsimoil. UucnoBsle MpoMeXyTKU. PaccTosiHue mexnay AByms
TOYKAMU KOOPJAMHATHOM IIPSMOM.

[IpsimoyronpHas cucrema koopaunaat, ocu Ox u Oy. AGcuucca u opauHaTa TOUYKH Ha
KOOpAWHATHOHU iockocTH. [Ipumeps! rpadukos, 3amanHbx Gpopmynamu. Utenue rpadukoB
peanbHbIX 3aBucuMoctel. llonarue ¢ynkuuu. I'paduk ¢ynxunuu. CpoiicTBa (PyHKIMIA.

Jluneitnas ¢ynkums, e€ rpapuk. ['paduk ¢yskumm y = |X|. [paduueckoe perieHue
JIMHEWHBIX YPAaBHEHHUU U CUCTEM JIMHEHMHBIX YPaBHEHHM.
8 KJIACC

Yucia v BLIYUCTICHUSA



KBanpaTHblii kopeHb U3 uucia. [lonstue o0 uppanuoHaabHOM uMcie. JlecsTUUHbIe
MPUOIMKSHHS UPPAIMOHANIBHBIX yncell. CBOHCTBA apu(pMETHUECKUX KBAJIpaTHBIX KOPHEH U
WX TNpUMEHEHHWE K MpPeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHUM U BBIYUCIICHUSM.
JleicTBUTEIBHBIE YKCIIA.

Crenenb ¢ 1eIbIM TTOKa3aTesieM U e€ cBoiicTBa. CTaHIapTHAs 3alIMCh YHCIIA.

Anredpanveckue BbIPaKeHUs

KBanparHblil TpEXUsEH, PA3IOKEHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanueckas 1poOb. OCHOBHOE CBOWCTBO anreOpamdeckor npobu. CroxxeHwue,
BBIYMTaHUE, YMHOKECHHE, JIeJIeHUEe anrebpandeckux apodei. ParmoHanbHbIC BBIpAKEHUS H
uX npeoOpa3zoBaHueE.

YpaBHeHHsI U HEPABEHCTBA

KBangpatHoe ypaBHeHue, dopmyla KOpHEH KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHEHU, CBOIAIIMXCA K JIMHEWMHBIM WM KBaJpaTHbIM. [Ipocrteime
JIpOOHO-palOHATIbHBIE YPABHEHUS.

I'paduyeckas wHTEpHpeTamuss ypaBHEHWHW C JABYMS IIEPEMEHHBIMH M CHCTEM
JMHEWHBIX YpaBHEHUU C JBYMsI MIEPEMEHHBIMU. [IpuMepbl perieHus CUCTEM HEJIMHEHHBIX
YpaBHEHUM C TBYMS MEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a7a4 aNreOpandeckuM CriocoOoM.

YucnoBele HEpaBEHCTBA M HX CBoiicTBa. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCHUIIBHOCTh HEpaBEHCTB. JIMHEHHbIE HEpaBEHCTBA C OJHOW mepeMeHHOW. CHUCTeMBbI
JIMHEWHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

DOyHKIUH

[Tonsitne ¢dynkuuu. OOIACTh OmpeneNeHUss U MHOXKECTBO 3HAYCHUU (YHKIUU.
CriocoObI 3a1aHUsT PYHKITHIA.

I'paduk ¢pynkuuu. Yrenue cBoiictB QyHkuu no e€ rpaduky. IIpumeps! rpaduxos
(GYHKIHHA, OTpakaroluX pealbHbIe MTPOIIECCHI.

DYHKIIMH, OMUCHIBAIOIINE TIPAMYIO U OOpaTHYIO MPOMOPIIMOHATBHBIE 3aBUCHMOCTH,
nx rpaduxn. @yukun y = X2, y = X3, y = VX, y=|x|. I'paduueckoe perenne ypaBHeHHit 1
CHCTEM ypaBHECHUM.

9 KJIACC

Yucaa u BIYUCICHUS

PannoHnanbHble 4uClla, HppalMOHAJIbHBIE YHCIA, KOHEYHbIE M OECKOHEUHBIE
JecSITUYHBIE IpoOu. MHOXECTBO JCHCTBUTENBHBIX YHWCEIN, NEHCTBUTEIbHBIC YHUCIIA Kak
OECKOHEUYHBIE JeCATUYHbIE JApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBUE MEXIY
MHO>KECTBOM JCHCTBUTEIIBHBIX YACEII U KOOPAUHATHOU IPSIMOM.

CpaBHeHue JEUCTBUTEIIbHBIX quCell, apupmMeTnIecKue JIEUCTBUS c
JIEMCTBUTEIIbHBIMY YHACIIAMH.

Pa3mepbl 00bEKTOB OKPYXAIOILIEr0 MUPA, IJIUTEIHOCTh MPOILIECCOB B OKPYKAIOIIEM
MUpe.

[Tpubmmk€HHOE 3HAYEHNE BEJIIMYMHBI, TOYHOCTh NpubmmkeHus. OKpyriieHnue Yucell.
[Ipuknika u OLleHKa Pe3yIbTaTOB BEIYMCICHUM.

YpaBHeHHsI 1 HEPABEHCTBA

JInneiiHoe ypaBHeHue. Pemenne ypaBHEHNN, CBOASAIIMXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHMU, CBOASIIMXCS K KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUM TPETbEU U YETBEPTOU CTEIEHEN
Pa3I0KEHUEM HA MHOXKUTEIH.



Pemenne apoOHO-panMOHANbHBIX — ypaBHEHWH. PemeHne TEKCTOBBIX — 3amad
areOpanyeckKuM METOJIOM.

VYpaBHeHHE C ABYMsI IEPEMEHHBIMU U €ro rpaduk. Pemenune cuctem AByX JTMHEMHBIX
YPaBHEHUH C IBYMs IIEPEMEHHBIMU. Pemenue cucreM IByX ypaBHEHUMH, OHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoi creneHu. ['padudeckas HHTEpHpeTays CUCTEMbl ypaBHEHUN
C ABYMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a7a4 aNredpandeckuM CriocoOoM.

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON. Pelienue cucrem JIMHENHbBIX
HEpPABEHCTB C OAHOW nepemeHHoW. KBaapaTHele HepaBeHcTBa. ['padumueckas
MHTEpIPETALUs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMECHHBIMH.

DOyHKIUH

KBagpatnunas @ynkmus, e€ rpaduk u coiictsa. [lapabona, KoOpAHUHATH BEPIINHBEI
napaboJibl, OCb CHMMETPHUH MapadoJIbI.

Ipadpuxn yuxmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , u ux
CBOWCTBA.

YucJioBbIe MOCIEA0BATEIBHOCTH U IPOrPecCuH

[lonATHe  YMCIOBOW  NOCJIENOBATEIBHOCTH.  3aJaHHE  ITOCJIENOBATEIBHOCTH
pPEKYpPpEHTHOM popMysoi u popMymoi N-To YjIeHa.

Apudmerndeckass u reomeTpuyeckas mporpeccuu. Dopmynbl N-ro  YieHa
apu(PMETHYECKON U TEOMETPUUECKON TPOrpPeCCUid, CyMMbI IEPBBIX N YJIECHOB.

N3o06pakenne 4wieHoB apupMETHIECKON U TeOMETPUUYECKOM IPOrpeccuil TouKaMu Ha
KOOPJUHATHOU IIIOCKOCTU. JIMHEHHBIN U SKCITOHEHIUANIbHBINA pocT. CIOKHBIE TPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATDBI OCBOEHMA INPOI'PAMMBI
YUYEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJIbTATBI OCBOCHHUS MPOrpamMMbl ydeOHOro Kypca «Ajredpar»
XapaKTEePU3YIOTCS:

1) maTpuoTuYecKkoe BOCIIUTAHME:

MPOSIBIICHUEM HMHTEpPECa K NPOIUIOMY WM HACTOSIIIEMY POCCHUUCKOW MaTEMATHKH,
LHEHHOCTHBIM OTHOIICHUEM K JIOCTH)KCHUSM POCCUHMCKHX MATEMATUKOB W POCCHICKON
MaTE€MAaTHYECKON IIKOJbI, K HCIOJb30BAHUIO AITHUX JOCTHXKEHHI B JIPYyrUX HayKax H
MPUKIAIHBIX chepax;

2) rpakaiaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEW Tpa)kJIaHWHA M pealn3allii ero Ipas,
MPE/ICTAaBICHUEM O MAaTEeMaTHYEeCKMX OCHOBaX (PYHKIIMOHMPOBAHUS PA3NMUYHBIX CTPYKTYP,
SBJICHUH, IPOLIEYP TPAKJAHCKOTO 0011ecTBa (HallpUMeEpP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXJCHUIO OJTHYECKUX TMPOOJIeM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHUEM
JOCTM)KEHUN HAyKW, OCO3HAHMEM BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHLUIIOB B
JEATENIbHOCTU YYEHOTO;

3) TpyAOBOE BOCIUTAHHE:

YCTaHOBKOW HA aKTUBHOE Y4acTHE B PEUICHUU MPAKTUUECKUX 3a7a4 MaTEMaTUUECKOU
HATPABJIICHHOCTH, OCO3HAHUEM BXKHOCTH MATEMAaTHYECKOTO 0Opa30oBaHUsI HA MPOTSKEHUU
BCEH JKU3HU JIJIs1 YCIICIIHON MPo¢eCCUOHATBLHON NeATeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHHUN, OCO3HAHHBIM BBIOOPOM U TMOCTPOEHHWEM HWHIWBHUAYAJTbHONW TpPACKTOPHUH
o0pa3oBaHUsi W KU3HECHHBIX IJIAHOB C Y4YETOM IMYHBIX HHTEPECOB U OOMIECTBEHHBIX
MOTpeOHOCTEH;

4) hcTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCTBIO K SMOIIMOHAILHOMY M 3CTE€TUYECKOMY BOCTIPUATUIO MATEMATHYECKIX
00BEKTOB, 3aJa4y, peHICHWH, pacCyKICHUH, YMEHHUIO BHUACTh MaTEeMAaTHYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MO3HAHUS:

OpUEHTAIINEH B JIESITEIIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAYyYHBIX MpEACTaBICHUMN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJLI U OOIIECTBA, TOHUMAHUEM
MaTeMaTHYEeCKON HayKW Kak cepbl UYeTOBEYECKOW NeATEeTbHOCTH, ITANOB €€ Pa3BUTUS H
3HQUUMOCTU JUJIS Pa3BUTUS UMBWIM3ALMH, OBJAJCHUEM SA3BIKOM MaTeMaTHUKU U
MaTEMAaTHYECKON KYyJbTYPOU KAaK CPEICTBOM ITO3HAHUS MHPA, OBJIAJCHUEM IPOCTEHIIUMU
HaBBbIKaMH MCCIIEIOBATEIBCKOM NS TEIbHOCTH;

6) ¢usnueckoe Bocnutanue, GopMupoOBaHUE KYJILTYPbl 310POBbSI U
IMOLMOHAIBHOIO 0JIATOMOJIYYHsA:

TOTOBHOCTBIO MPUMEHSATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECax CBOErO 370pPOBbS,
BEJICHUsI 3JI0POBOTO o0Opa3a JKH3HU (30pOBO€ MHTaHUE, COaJTaHCUPOBAHHBIA PEKUM
3aHATHA W OTHbIXa, pPeryiispHas (u3udecKas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABBIKA
peduiekcuu, MPU3HAHKEM CBOETO MpaBa Ha OMIUOKY W TAKOTO e MpaBa IPYroro 4eIoBeKa;

7) 3K0JI0TH4YeCKOe BOCIIMTAHME:

OpUEHTAllMEl Ha INPUMEHEHHE MaTEeMaTHUYECKUX 3HAHUM MU peleHus 3ajad B
00JIaCTH COXPAHHOCTH OKPYXAIOIIEeH Cpelbl, TUIAHUPOBAHUS MOCTYNKOB W OLEHKH HX



BO3MOXKHBIX MOCIEACTBUI Il OKpYKAIOLIEH Cpelibl, 0CO3HAHUEM IJI00AIbHOTO XapaKTepa
HKOJIOTMUECKHUX TTPOOJIEM U MyTeH UX pelIeHus;

8) amanTanus K U3MEHSAIOMUMCS YCJIOBHAM COLHAJBLHON M IPUPOAHOM CpeAbI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUThCS
y ApYTHX JoJied, MpUoOpeTaTh B COBMECTHOM JESATEIBHOCTH HOBBIC 3HAHMS, HABBIKU U
KOMITETCHIIMHU U3 ONBITA IPYTHUX;

HEOOXOUMOCThIO B (JOPMUPOBAHMM HOBBIX 3HAHUU, B TOM 4HCJIe (OPMYIUPOBATH
UJeH, TOHATHUS, TUNOTE3bl 00 OOBEKTAaX U SBJICHUSX, B TOM YHUCJIE paHee HEU3BECTHBIX,
OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEOYIOMIUN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIC PEIICHUS U
JercTBYs, GOPMYTUPOBAThH U OLICHUBATH PUCKHU U TIOCIECTBUS, JOPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHbIe YHHUBeEPCAJIbHbIE Y4eOHbIE AelicTBUS

ba3oBble jornueckne 1eicTBUA:

o BBIABJIAT M XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKA MaTEMaTUYECKUX
OOBEKTOB, MOHATUHA, OTHOUIEHHM MEXIy TMOHATUSAMHU, (OPMYIHPOBATh OIpeaAeTIeHus
NOHATHM, YCTaHABIMBATh CYUIECTBEHHBIM MPU3HAK KJIacCCU(PUKALMM, OCHOBAHMS JUIS
0000111eHNs U CPaBHEHUS, KPUTEPUU ITPOBOIMMOTO aHAJIN34;

o BOCIIPUHUMATh,  (OpMyIUpoBaTh ¥  MPeoOPa3OBBIBATH  CYXICHHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, €IUHUYHbBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;
o BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U MPOTUBOPEUHUS

B (akTax, JaHHBIX, HAOJIOJICHUAX U YTBEPKIACHUSIX, TpeiaraTh KPUTEPUU JIJISl BBISBIICHUS
3aKOHOMEPHOCTEMN U ITPOTUBOPEUHNIA;

o JiefaTh BBIBOABI C HCMOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUECHHI 110 aHAJIOTHH;
o pa3bupaTh J0Ka3aTeiabCTBA MAaTEMaTHYECKUX YTBEPXKACHUH (IpsMble U OT

IPOTHBHOT0), MPOBOJUTH CAMOCTOSTEIIBHO HECIOXKHBIE 0KAa3aTeNbCTBA MAaTEeMaTUYECKHX
(dakToB, BBICTpAaMBaTh AaApPryMCHTAIMIO, MPHUBOJUTH TPHUMEPbl M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE PACCYKIACHUS;

o BBIOMpaTh crmoco0 pemieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAapMaHTOB pEILICHHs, BBIOMPATh HamOoJee NOAXOASIIUN € YYETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHEB).

Bba3oBrble ncciieqoBarebcKkue AeCTBUA:

. UCIIOJIb30BAaTh BOIMPOCHl KAaK HCCIEIOBATEIBCKUN HWHCTPYMEHT TO3HAHUS,
dbopMynHupoBaTh BOMPOCH], (UKCHUPYIOIIHE MPOTHBOpPEUYHE, MPOOIEMYy, CaMOCTOSTEIHHO
yCTaHABJIMBATh HCKOMOE W JaHHOE, (OPMHUPOBATH THIIOTE3y, apTyMEHTHPOBATH CBOIO
TIO3UIINIO, MHEHHUE,

J OPOBOJIUTH IO CAMOCTOSITEIFHO COCTaBICHHOMY IUIAHY HECJIOXHBIN
OKCIIEPUMEHT,  HEOONbIIOE  HMCCIEAOBAaHWME IO  YCTAaHOBJICHHIO  OCOOCHHOCTEU
MaTEeMaTH4YEeCKOT0 00bEeKTa, 3aBUCUMOCTEN 0OBEKTOB MEKY COOOM;



° CaMOCTOSITEIHHO (OPMYJIIHPOBATH OOOOIICHHSI W BBIBOJBI 10 pe3yJbTaTam
MPOBEACHHOTO HAONIOJEHUS, HWCCIEIOBAaHUsA, OIEHHWBATh JOCTOBEPHOCTH IOJYYEHHBIX
pe3yabTaTOB, BEIBOJOB M 000OIICHMIA;

° MIPOTHO3UPOBATh BO3MOXKHOE PpA3BUTHE IIPOLECCA, a TaKXEe BbBIIBUTATh
MPEITOI0KEHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

o BBISIBJISITh  HEJOCTATOYHOCTh W M30BITOYHOCTH HWH(GOPMALMM, JIaHHBIX,
HEOOXOIMMBIX JUISl pELIeHMS 3aa4u;

o BbIOMpATh, AHAJIM3HPOBATh, CHCTEMATH3UPOBATb U  HUHTEPIPETUPOBATH
UH(GOPMALINIO PAa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

o BbIOMpaTh (QopMy MpeAcTaBieHHs UWHOOpPMAMKM W WLIIOCTPUPOBATH
pelIaeMble 3a7a4i cXeMamu, TuarpaMMaMy, HHOM rpauKkoi 1 UX KOMOMHAIUSIMU;

o OLICHMBAaTh HAAEKHOCTh HMH(MOpPMALMM TIO KPUTEPUSIM, MPEIJI0OKEHHBIM

yYUTeIeM WK CHOPMYITUPOBAHHBIM CAMOCTOSATEILHO.

KoMMyHMKaTHBHBIE YHUBeEPCAJIbHbIE yUeOHbIEe TeHCTBHUS:

. BOCIIPUHUMATH U (POPMYIIMPOBATH CYKIACHUS B COOTBETCTBUHU C YCIOBHUSIMH U
HEJIIMA  OOILEHUS, SCHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U
NMCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS 10 XOAY peIIeHHs 3aaadyd, KOMMCHTHPOBATh
HOJTyYEHHBIN pe3y/IbTaT;

. B XO0Jie¢ OOCYXIICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMON TEMBI,
npoOJieMBl, pelraeMoil 3aJadyd, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA IOHMCK pEIICHUS,
COIIOCTABIISITH CBOM CY)KJICHUS C CYXJICHUSMHU JPYTUX YYaCTHUKOB JTUAIIOTa, OOHAPYKUBATh
pa3inyre U CXOJICTBO IMO3UIIHIA, B KOPPEKTHOH (popme hopMyTupoBaTh pa3HOTIACHS, CBOU
BO3PAKCHHUS,

) NPEJCTAaBIATh PE3YJIbTaThl PEIICHUS 3aaud, SKCIEPUMEHTA, MCCIICIOBAHUS,
MPOCKTA, CAMOCTOSTEIILHO BHIOMPATh JOPMAT BBICTYIICHHS C YUETOM 3a]1a4 MPE3CHTAIINU U
0COOEHHOCTEH ay/IUTOPUU;

o MIOHUMAaTh U HCIMOJb30BaTh NMPEUMYIIECTBA KOMAHIHOW M HWHIWBUAYAJIbHON
paboThI NPU pellIeHUH y4eOHBIX MaTeMaTHUECKHUX 33]1a4;
o IIPUHUMATh LE€JIb COBMECTHOW JEATEIBbHOCTH, IUIAHUPOBATH OpPraHU3ALUIO

COBMECTHOW paboThI, paclpeesiaTh BUAbl padoT, JOTOBAPUBATHCS, 00CYKAaTh MPOIECC U
pe3yabTat paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JIFOCH;

o y4acTBOBATh B TPYMIOBHIX (popmax paboTsl (00CYkIeHHUS, 0OMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMBI M JPYTUe), BBIIOJHATH CBOIO YacTh PabOThl M KOOPAWHUPOBATH CBOU
NEHCTBUA C JPYTMMHU WIEHAMH KOMaHbl, OLIEHWBAaTh KAa4eCTBO CBOETO BKJIaJa B OOIIMI
IPOAYKT IO KPUTEPHSIM, CHOPMYIMPOBAHHBIM YUACTHHKAMH B3aMOICHCTBHSI.

PeryasiTuBHble YHHBepcabHble yueOHbIe AelicTBUA

Camoopranuszanms:

o CaMOCTOSATEIBHO COCTABJIATh IUIAH, AJTOPUTM pPEIIeHUS 3aaadd (WM ero
9acTh), BBIOMPATh CIOCOO pEIICHUS C YYETOM HMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C YIETOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb, SMOLHOHATbHbIN UHTEJJIEKT:

o BJIQ/IETh CIIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJS Mpoliecca U pe3ysbrara
peleHsl MaTeMaTHIeCKOH 3a/1a4H;



o IpPEIBUJIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IpU PELICHUU 33aJauH,
BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HaNJIEHHBIX
OLIMOOK, BBISBJICHHBIX TPYJHOCTEH;

o OLICHUBATh COOTBETCTBHUE pE3yJbTaTa IEATEIBHOCTH IOCTABICHHOM LEIH U
YCIIOBUSIM, OOBACHSATHh NPUYUHBI TOCTHKEHUS WM HEJOCTUKEHUS LIEIH, HAXOAUTh OIIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHuy o0ydeHus B 7 kJjacce oOydaroLIUIiCs MOMYyYUT CIENYIOIIUE MPEAMETHBIE
pe3yIbTaThI:

Yucaa u BIYUCICHUS

BbInonHsTh, coderast yCTHbIE U MHCbMEHHbIE MPUEMBI, apu(MeTHIEeCKUEe IEHCTBUS C
palMOHaIbHBIMH YUCIIAMH.

HaxonuTe 3Hau€HHs YMCIIOBBIX BBIPAXKEHH, TPUMEHITh pa3HOOOpa3Hble CIIOCOOBI U
npuéMbl BBIYMCICHUS 3HAUEHUM JPOOHBIX BBIPAKEHHM, cOIep)KaluX OOBIKHOBEHHBIE U
JeCSITUYHBIE IPOOH.

[lepexoauts OT omHOM (oOpMBI 3amMcH uucend K Apyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTH B
OCCKOHEYHYIO ACCATUUHYIO APOOB).

CpaBHUBATH U yNOPSA0YMBATh PALIMOHAIBHBIE YHCIIA.

OKpyriTh 4yncia.

BpINoONHATE NPUKUAKY M OLEHKY pe3yJibTaTa BBIUYHMCICHUN, OLIEHKY 3HA4YeHUU
YHUCJIOBBIX BBIPAXKEHUI. BBINONHATE JEHCTBUS CO CTENEHSIMU C HaTypaJbHBIMU
MTOKa3aTeISIMU.

[IpuMeHsTh NpU3HAKU ASIMMOCTH, Pa3ioKeHUE Ha MHOKUTEIN HATYPaJIbHbIX YHCEIL.

PemaTh NpakTUKO-OpUEHTUPOBAHHBIE 33/1a4H, CBSI3aHHBIE C OTHOIIEHUEM BEJIMYUH,
IPOMOPLHUOHAIBHOCTBIO BEJTMYHMH, MPOLEHTAMU, HHTEPIPETUPOBATh PE3YyIbTaThl PELICHUS
3a/1a4 ¢ y4€TOM OrpaHUYEeHU, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

AJiredpanyeckue BbIPAKEHUA

Hcnonp3oBaTh anreOpanyecKkyr0 TEPMHUHOJIOTHIO M CHUMBOJHKY, NPUMEHSTH €€ B
npolecce 0CBOECHUs yueOHOTo MaTepuara.

Haxonute 3HaueHuss OYKBEHHBIX BBIPAKEHUW TpH  3aJaHHBIX  3HAYCHUSX
NIEPEMEHHBIX.

BoinmonHATh TpeoOpa3oBaHMs 1LEJIOT0 BBIPAKEHUS B MHOTOWIEH MPHUBEACHHEM
MOJIOOHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK.

BBINOJIHATE YMHOKEHUE OJIHOYJIEHA HA MHOIOWIEH M MHOTOYJIEHAa Ha MHOTIOYJIEH,
OPUMEHSATH POPMYJIBI KBaJpaTa CYMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBAATh Pa3l10KEHUE MHOIOYJIECHOB HA MHOXKHMTENIM C TIOMOILIBIO BBIHECEHUS
32 CKOOKM O0OIEero MHOXUTENs, TPYNIUPOBKH CJIaraéMblX, TMPUMEHEHUs GopMyll
COKpAILLIEHHOTO YMHOXXEHUS.

[IpumensTs npeoOpa3oBaHUs MHOTOUJICHOB MJisi PEIICHUs pa3IUYHbIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX IPEMETOB, U3 PEalIbHOU ITPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEM C HAaTypaJlbHBIMH  IOKa3aTelsiMU  JUIs
npeoOpa3oBaHus BEIpaKEHUH.

YpaBHeHUs] M HEPABEHCTBA



Pewmats nMHElHbBIE YpaBHEHHs C OJHOM IEPEMEHHOM, NPUMEHSS IIPaBUIIa MIEPEXoaa
OT UCXOJHOTO YpaBHEHHUs K PaBHOCWIBHOMY eMy. lIpoBepsTh, SABISAETCS JIM YUCIO KOPHEM
YpaBHEHHMSI.

[IpumensaTe rpapuueckue METOAbl NPU PELIEHUU JIMHEHHBIX YPaBHEHUH M HUX
CUCTEM.

[TonGupaTh nmpuUMepsl Map 4YUCell, SIBISIOMUXCS PEIIEHUEM JIMHEHHOIO ypaBHEHUS C
JBYMSI IEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOM IUIOCKOCTH TpaUK JIMHEHHOTO YpaBHEHUS C JIBYyMS
HEepEeMEHHBIMU, N0JIb3YACh T'pauKOM, IPUBOIUTH IPUMEPHI PELLICHHS YpaBHEHUSI.

PemaTh cucteMbl 1ByX JUHEHHBIX YPaBHEHUMN C IBYMS MIEPEMEHHBIMHU, B TOM UHUCIE
rpauyuecKH.

CocTaBiTh U peniaTh JMHENHOE YpaBHEHUE WU CUCTEMY JIMHEMHBIX YPaBHEHHUH 11O
YCIIOBHIO 3aJjauM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJau IMOJTYYEHHBIN
pe3yibTar.

DOyHKIUH

N300paxaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJJaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, HHTEpBajbl, 3alHUCHIBATh YHCIOBBIE IPOMEXKYTKA Ha
anreOpandecKkoM s3bIKE.

OTmedars B KOOPAMHATHOM IJIOCKOCTH TOUYKHM IO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHenHbIX GyHKIud. CTpouts rpadguk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOLIBIO (YHKUUN HM3BECTHBIE 3aBUCHUMOCTH MEXAY BEJIMYMHAMU:
CKOPOCTb, BpE€Ms, pacCTOSIHHE, LI€HA, KOJHWYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTB,
BpeMsi, 00bEM paboTHI.

HaxoauTh 3HaueHne QyHKIMH 110 3HaYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cnocod npecTaBiIeHUs U aHaau3a WH(OpMAaILMK, U3BJIEKaTh
U MHTEPIPETUPOBATHh HH(OPMAIUIO U3 TPAPUKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konuy obyuenus B 8 kiacce oOydaroluiics MOMYyYUT CIEAYIOIIUE MPEIMETHBIE
pe3yabTaThI:

Yucuaa u BIYUCTICHUS

Hcnonb30BaTh HauaabHbIE IPEACTABICHUS O MHOKECTBE JEHCTBUTENBHBIX YMCEN JUIS
CpPaBHEHMSI, OKPYIJIEHUSI U BBIYMCIICHUN, N300paKaTh JEHCTBUTENbHBIC YUCIIa TOUKAMU Ha
KOOPJIMHATHOU MPSMOU.

[TpumMeHsATH MOHATHE apU()METHIECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh KBAJApaTHBIE
KOpHHU, HCIONb3ysS MPH HEOOXOAWMOCTH KaJbKYJIATOpP, BBINOIHIATh NPEoOpa3oBaHuUs
BBIPA)KEHUH, COJEPKALUX KBaJApaTHbIE KOPHU, UCIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3aMCH OONBIINX M MaJIbIX YHCEI C MOMOIIBIO JECITUYHBIX ApoOeit n
crenenei ynucna 10.

AuredpanyecKkue BbIpaKeHUS

[IpuMeHSTh MOHSATUE CTENEHU C IIeJIbIM MOKa3aTesieM, BBINOJIHATh MPeoOpa3oBaHUS
BBIPAYKEHUH, COJEPKALUX CTENEHU C LIEJIBIM MOKAa3aTENIEM.

BBINOAHATE TOX/AECTBEHHBIE TNPe0oOpa3OBaHUSA PALMOHAIBHBIX BBIPAKCHUN Ha
OCHOBE IMpaBWJI IEHCTBUN HAJl MHOTOYWICHAMH U ajareOpandyecKuMH JIpoOsSIMHU.

PackiagpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensaTs npeoOpa3oBaHMs BBHIPAKEHUH A7 pEIICHHS pa3IMYHBIX 337ad U3
MaTEMaTUKH, CMEXHBIX IPEMETOB, U3 PEalbHOU ITPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA



Pemwate nuHENHBIE, KBaJgpaTHbIE YPaBHEHWS M palUOHAIbHBIC YPaBHEHHS,
CBOJSIIKECA K HUM, CUCTEMBI IBYX YPABHEHMI C IBYMS IIEPEMEHHBIMU.

[IpoBoauTh mpOCTEHIINE UCCIEAOBAHUSA YPAaBHEHUN U CUCTEM YpPAaBHEHUM, B TOM
YHClle ¢ IPUMEHEHHEM IrpapUuecKuX MpeacTaBieHui (yCTaHaBIMBaTh, UMEET JIU ypaBHEHUE
WIN CUCTEMa YpaBHEHUH pelleHus], €CIM UMEET, TO CKOJIbKO, U IIpoUee).

[lepexoauTh OT cilOBeCHOM (OPMYIUPOBKU 3aJ1a4M K €€ anredpandyeckoi MoJenu ¢
IIOMOILBI0 COCTABJICHUS YPaBHEHMS WM CHUCTEMbl YPAaBHEHHUW, HWHTEPIPETHPOBATH B
COOTBETCTBHHU C KOHTEKCTOM 3aJa4M IIOJYYEHHBIN pe3yJsbTarT.

IIpuMeHATh CBOMCTBAa YHCIOBBIX HEPABEHCTB Il CPAaBHEHHs, OLIEHKH, pEIIaTh
JUHEWHbIE HEPABEHCTBA C OJIHOM TMEPEeMEHHOM W HX CHUCTEMBI, JaBaTh TI'papUUYECKYIO
WJUTFOCTPALIMIO MHOYKECTBA PEIICHNN HEPABEHCTBA, CUCTEMbBI HEPAaBEHCTB.

DOyHKIUH

[loHnMaTe ¥ HCHONB30BaTh (PYHKIMOHAIbHBIE TOHATUS U SI3BIK (TEPMUHBI,
CUMBOJINYECKHE 0003HAUYEHHUs), ONPEENSITh 3HaUeHHE (PYHKIMU 1O 3HAYEHUIO apTyMEHTa,
OTIpeNIeNsATh CBOMCTBA (PYHKLUU 1O €€ rpaduky.

Crpouts rpaduku 31€MEeHTapHbIX (QYHKIMHI BUJA:

y=kix,y=x2,y = x3,y = |X|, y = VX, OIHCBHIBaTh CBOICTBA UHCIOBOH (HYHKIMH IO
e€ rpaduxy.

K xoHuy obydeHus B 9 kJjacce oOydaroLIUIiCs MOTYyYUT CIEAYIONIUE MPEeIMETHbIE
pE3yJIbTATHI:

Yucaa u BIYUCICHUS

CpaBHUBATH U yNOPSA0YMBATh PALIMOHAIBHBIE U UPPALMOHAIIBHBIE YHCIIA.

BomonusaTe apudgmeTnyeckue JAEUCTBUS € PALMOHAIBHBIMU YHCIAMH, COYeTas
YCTHBIE Y TUCbMEHHBIE ITPUEMBI, BBIIIOJIHATH BEIYUCICHHS C UPPALMOHAJIBHBIMU YUCIIAMHU.

Haxonute 3HaueHus CTENEHEW C LEIbIMU TOKA3aTeIIMH M KOPHEH, BBIYUCIATH
3HAYEHMS YUCIIOBBIX BBIPAYKEHUM.

OKpyriasaTh AEMCTBUTENBHBIE YUCIIA, BBIIOJIHATD PUKHUIKY pe3yibTaTa BEIUHUCICHHUI,
OILICHKY YMCJIOBBIX BBIPA)KCHUM.

YpaBHeHUsI M1 HEPaBEHCTBA

Pemars nuHEliHblE M KBaJpaTHbIC YpPaBHEHUS, YPaBHEHUS, CBOJAILIMUECS K HUM,
npocTeime IpoOHO-paliOHaIbHBIE YPABHEHUS.

Pemate cuctempl IBYX JIMHEMHBIX YpaBHEHUW C JBYMs NEPEMEHHBIMM M CHCTEMBI
JIBYX YPaBHEHMMU, B KOTOPHIX OJJHO YPABHCHHUE HE SBIIACTCS JINHEUHBIM.

Pemate TekcTOBBIE 3a7auu alnreOpandeckuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHUs WA CUCTEMBI IBYX YPAaBHEHMI C IBYMs IEPEMEHHBIMU.

[IpoBoauTh NMpOCTEHIINE HCCIEAOBAHUS YPAaBHEHUM U CUCTEM YPAaBHEHHUH, B TOM
qucie ¢ IpUMEHEHHEeM rpauuecKkux mpeacTaBieHui (yCTaHaBIMBaTh, UMEET JIH ypaBHEHHE
WM CHUCTEMa YPAaBHEHUM PEIIeHUs, €I UMEET, TO CKOJIBKO, U Ipoyee).

PemaTh nuHeliHble HEpaBeHCTBa, KBaJpaTHbIE HEPABEHCTBa, M300paxkaTh pelIeHHUe
HEPaBEHCTB Ha YHUCIOBOM IIPSIMOM, 3alIUCHIBATH PELICHUE C TIOMOIIBIO CUMBOJIOB.

Pemlate cuctembl JIMHEWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIOYAIOIIHE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh peEUIeHHE CHCTEMbl HEPAaBEHCTB HA YHUCIOBOMU
IIPSIMOM, 3aIIACHIBATH PELICHHUE C IOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA PU PELICHUU PA3JIMYHBIX 3a/1a4.

DOyHKIUH

Pacno3naBare  (yHKIMM  M3y4eHHbIX BUAOB. Iloka3bplBaTh  CXEMaTHYECKH
pacrosoXeHne Ha KOOPAMHATHOH IIocKocTH rpadukoB GpyHkwmii Buaa: ¥ = kX, y = kx + b,



y = kix, y=ax2 + bx + ¢,y = x3, y = VX, y = ||, B 3aBucHMOCTH OT 3HAYCHHiI
KO2(PUITMEHTOB, OMUCHIBATH CBOMCTBA () YHKITHIA.

Crpoutrb u wun300pakaTb CXeMaTH4YECKH TIpaduKu KBaJpaTUYHBIX (QYHKIIHIA,
ONKCHIBATh CBOMCTBA KBaIPATUUHBIX (PYHKIIHI 110 UX rpaduKam.

Pacno3naBathe KkBagpaTWyHylo GQYHKOMIO 1O (QopMyne, NOpPUBOAUTH IPUMEPHI
KBaJPAaTUYHbIX (PYHKIUI U3 pealbHOM KU3HU, PU3UKU, TEOMETPHH.

YucsioBbIe MOCIEA0BATEIbHOCTH H MIPOTPecCcUn

Pacno3naBath apu(MeTHUYECKYyI0 M TE€OMETPHUYECKYI0 IPOTPECCHM IPH Pa3HbIX
croco0ax 3aaHusl.

BbINONHATH BBIYKMCIIEHUS ¢ UCIIOJIB30BAHUEM (POPMYJ N-T0 uieHa apuMeTUIECKor 1
reOMETPUYECKON MPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300paxaTs 4eHbI OCIEI0BATEIbHOCTH TOYKAMH Ha KOOPAMHATHON MIOCKOCTH.

Pemate 3agaum, CBA3aHHBIE C YHCIOBBIMM IOCIEAOBATENIBHOCTAMU, B TOM 4YHCIE
3a/1a4yl U3 PeaJTbHOM KU3HU (C UCIIOJIBb30BAHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTUM).



Ne i/

HanmenoBaHue pa3jiesioB U TeM
NPOrpaMmbl

Yucna u BeauciieHud. PanmoHanbHbIe
qucia

TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoaudecTBO 9acoB

Bcero

25

KoHnTpoJbHbie
padoThI

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

Buapl nesiteibHOCTH
00y4arouuxcs ¢
y4yeToM padouei
NpPOrpaMMbl
BOCIIUTAHUS

OO6cyxnenue
po0JieM, CBA3aHHBIX
C MPAKTHYECKUM
PUMEHCHHEM
JIOCTH)KEHUH HAayKH

AnrebpanyecKie BEIPaKCHUS.

YpaBHEHHs 1 HEPABEHCTBA.

27

20

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bubmmoreka [IOK
https://m.edsoo.ru/7f415b90

3anauu ¢
OpHEHTAlUEH Ha
IPUMCHCHHE
MaTEeMaTHYECKHX
3HAHWU IS PeIICHUS
3aj1a4 B 00J1aCTH
COXPaHHOCTH
OKpY>Karollen cpeibl
Huckycens s
OCO3HAaHUS BaYKHOCTHU
MaTEeMaTHIECKOTO
o0Opa3oBaHMsI HA
MIPOTSHKEHUM BCEN
KU3HU IS
YCHENTHOU
npodeccnoHaNbHOMI
JeSITETTHHOCTH U
pa3BUTHUS
HEOOXO0IMMBIX
YMEHUHI

Koopaunats! u rpadpuku. @yHKINH.

24

bu6nuoreka [IOK

becena,



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

https://m.edso0.ru/7f415b90

pa3BHBArOIIAs
CIIOCOOHOCTB K
SMOIIMOHAIBHOMY 1
ACTETHYECKOMY
BOCIPUSTHIO
MaTeMaTUYECKUX
00BEKTOB

YnpaxxHeHus s
¢dbopmupoBaHus
HaBbIKa pediekcum,

5 [ToBTOpeHUe 1 06001IEeHNE. 6 Bubmorexa I{OK MIPU3HAHUS CBOETO
https://m.edso0.ru/7f415b90
npaBa Ha OIIUOKY U
TAKOTO e MpaBa
JPYroro YesioBeKa.
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



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

Ne i/

8 KVIACC

HanmenoBaHue pa3jiesioB U TeM
NMPOrpaMmbl.

KoaunuecTBO 4acos

KoHTpoJibHbIE

Bcero
padoThI

JIeKTPOHHbIE
(uugpoBrbie)
oOpa3oBaTe/ibHbIE

pecypchl.

Bunnl gesireJJbHOCTH
o0yuarouuxcs ¢
yueToM padoueit
NMpOrpamMmbl
BOCIIUTAHMUS.

Uucna u Beruucnenus. Kpagpartaeie
KOPHH

Yucina u Berauciienus. CTeneHs ¢
OCIJIBIM ITOKAa3aTCIICM

15

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

Co3nanue
poOIeMHOM
CUTYAIUH, JUIS
BO3HUKHOBEHMS
HEOOXOIUMOCTH B
(hopMupOBaHHUH
HOBBIX 3HAHUM, B TOM
qyucie
(dhopmMynupoBath
HJIEH, TIOHSTHS,
TUNOTE3RI 00
00BEKTaX U
SIBJICHUSIX, B TOM
qHCIie paHee He
WU3BECTHBIX,
OCO3HaHUA JepuImTa
COOCTBEHHBIX 3HAHUM
1 KOMIICTCHTHOCTEH,
TUTAHUPOBAHUS
CBOCTO Pa3BHUTHS

CamocTosTenbHbIe
paboThI o
COCTaBIJICHUIO
MaMSTOK JJIst
dhopmupoBaHus
HaBbIKa pedrexcun

Anrebpanueckue BhIpaKeHHU.
KBaapaTHbII TpEXUIEH.

bu6nmoreka [JOK
https://m.edsoo.ru/7f417af8

JngaKTH4ecKue
WUTPbI, HAITPABJICHHbBIE



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

Ha MOBBIIICHHE
YPOBHS CBOEH
KOMITETEHTHOCTH
4yepe3 MIPaKTUYECKYIO
JeSITeNIbHOCTD

AnrebpanyecKue BhIPaKCHUS.
Anrebpanueckasi 1po0b.

15

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

[IpakTrueckue
paboTsl,
HaIlpaBJICHHbIE HA
OBJIAJICHUE SI3bIKOM
MaTeMaTUKU U
MaTeMaTHYECKOU
KYJbTYpOH KaK
CPEICTBOM ITO3HAHUS
MHpa

YpaBHEHMS U HEPABEHCTBA.
KBanparusle ypaBHeHUs

VYpaBHenus u HepaBeHCTBA. CHCTEMBI
yYpaBHEHUHU

YpaBHEHHS 1 HEPABEHCTBA.
Hepasencrsa.

15

13

12

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

Juanor g pa3Butus
UHTEpeca K
MPOLLIOMY U
HACTOSIIEMY
pOCCUICKON
MaTeMaTHuKn

['pynmnoBbie npoOEKTHI,
HaIlpaBJICHHBIE Ha
MTOBBIIIEHUE YPOBHS
CBOEH
KOMIIETEHTHOCTHU

['pynmoBsie IpOEKTHI,
HaHpaBJ'IeHHI)IG Ha
TOBBILLICHUE YPOBHS
cBOEH
KOMIIETEHTHOCTH

Oyaknun. OCHOBHBIE TIOHSTHS.

bu6mmoreka [{JOK
https://m.edsoo.ru/7f417af8

HpOCKTHBIC 3aJa4u,
HaITpaBJICHHBIC HA
OBJIaACHHUEC



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

10

OyHknun. YucmoBbie GyHKINHU.

[ToBTOpEeHHE 1 0000IIEHNE

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

9 KUIIACC

9
6 1
102 5

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

MPOCTECUILIUMU
HaBbIKAMU
HCCIIeIOBATENbCKOM
NeSATeIbHOCTH

TBopueckas pabora
Ha MPUMEHEHHUE
MaTEMATHYCCKHUX
3HAHW B MHTEpecax
CBOETO 37I0POBBS,
BEJICHHS 3[J0POBOTO
o0pa3za Ku3Hu

YnpaxxHeHnus 1
dhopmupoBaHus
HaBBIKA pedIIeKCu,
MIPU3HAHUS CBOETO
MpaBa Ha OIMUOKY U
TaKOT0 )K€ MpaBa
JPYroro 4eJI0BeKa.

Ne i/

HanmeHoBaHMe pa3jeioB U TeM
NPOrpamMMBbl.

Yucna u Beruncienus. JleiicTBUTENbHBIE
yucia

Koaun4yecTBO 4acos

KonTpoJbHbie

Bcero.
padoThbI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

Buabl
AesITeJIbHOCTH
o0yuaromuxcst ¢
yueToMm padoueii
NMPOrpamMMbl
BOCIIMTAHMSI.
DBpucCTHYECKas
Oecena,
HarpaBJieHHas Ha
OBJIQJICHHE SI3bIKOM
MAaTeMaTUKH U



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08

YpaBHEeHUs 1 HEPABEHCTBA. Y PaBHEHUS C
OJIHOM IIEPEMEHHOU

VYpaBHenus u HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa

OyHKIUU

14

14

16

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d08

MaTeMaTU4eCKON
KYJIbTYpOH Kak
CPEICTBOM IO3HAHUS
MHpa

3anauu ¢
OpHEHTalUe Ha
MIPUMEHEHHE
MaTeMaTHUYECKUX
3HAHUU U1 pelIeHus
3a1a4

B obOJsiactu
COXPaHHOCTH
OKpY>KaroIleu cpeibl
['pynmnoBeie npoeKTHl,
HaIlpaBJICHHbIE Ha
TOBBIIIICHUE YPOBHS
CBOEH
KOMIIETEHTHOCTH

['pynmnoBeie IpOEKTHI,
HaIlpaBJICHHBIE HA
MTOBBIIIEHUE YPOBHS
CBOEM
KOMIIETEHTHOCTHU

[IpoekTHsie 3a1aun,
HanpaBneHHme Ha
OBJIAJICHHUE
MPOCTEUILINMU
HaBBIKAMH
HCCIIEI0BATEILCKOU
JIeSITEIbHOCTH

YucaoBbIe ITOCIEI0BATEILHOCTH

15

bu6mmoreka [{JOK
https://m.edso0.ru/7f419d08

[IpaxkTrueckue
3a1a4M JUIst
OCO3HaHUs BAJKHOCTHU



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

MaTeMaTH4eCKOro
o0Opa3oBaHUs HA
MPOTSKEHUU BCEH
JKA3HU JJIS1 CIICIIHOM
npodecCuoHATbHON
JESTEIIbHOCTH U
pa3BUTHUA
HEO0OXOIUMBIX
YMEHHUI.

YropaxHeHus s
(dbopmMupoBaHHS
HaBbIKa pediiekcum,

v [ToBTOpenue, 06061IeHNE, 18 bubanoreka IIOK IIPH3HAHUS CBOCTO
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f419d08
MpaBa Ha OIMIUOKY U
TaKOTO K€ MpaBa
JPYroro 4ejoBeKa.
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f419d08

