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HHOACHUTEJBHAA 3ATINCKA

Anrebpa sBISETCS OJHMM W3 OHOPHBIX KYpCOB OCHOBHOTO OOILIEro oOpa3oBaHMSA: OHA
o0ecrieynBaeT n3ydeHue IPYrux AUCIUILINH, KaK €CTECTBEHHO-HAYYHOT0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO UIsl TIPOJODKEHNST 00pa30BaHMsI U B IMOBCEAHEBHOM JKU3HH.
PazButne y oOydYamomuxcs HaydHBIX MPEJACTaBICHUA O TMPOUCXOKICHUW U CYIIHOCTH
anreOpanyeckux aOCTpakmMi, CIocoOe OTpPaKEHUS MaTeMaTHYeCKOW HAyKOW SBICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJM MATEeMAaTHYECKOTO MOJCIUPOBAHHMS B HAYYHOM
MO3HAHWU U B TPAKTHKE CIIOCOOCTBYET (OPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS M KAyeCTB
MBIIIJICHUS,, HEOOXOIUMBIX ISl aJanTallid B COBPEMEHHOM IudpoBoM obmiectBe. M3yuenne
anreOpbl 00ECTIeUnBaeT Pa3BUTHE YMEHUS HAOIIOIaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIJICHUS, CIHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
JeWCTBUSL U BBIBOJBI, (POPMYIHPOBATh yTBepkaeHHsI. OcBOeHHE Kypca anreOpbl oOecrieynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHHS OOYYalOIIMXCSA: OHU HCIONB3YIOT JACAYKTHBHBIE U
WHAYKTHUBHBIE PACCYKACHHS, 0000IIEHHEe M KOHKPETH3aIHI0, a0CTparupoBaHHE M aHAJOTHIO.
OOyyenne anreOpe mpexanojaraeT 3HAYUTENBHBIH OOBEM CaMOCTOSTENBHOW JEATEIBHOCTH
o0yJaroImuxcs, IMOITOMY CaMOCTOSTENIbHOE pEUIeHHe 3aJad  sBISETCS  pealiu3alue
IEATeIbHOCTHOTO IPUHIUIIA O0y4YEHUSI.

B crpykrype mnporpaMmbel ydeOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHHUMAIOT COAEP)KATEIbHO-METOAMYECKUE JHUHUU: «Uucnaa u
BBIUUCIICHUS», «ANreOpandyeckue BBIPAKCHUS», «YPABHEHUS U HEPaBEHCTBa», «DyHKIUN».
Kaxnas u3 3THX copepkaTelbHO-METOAMYECKUX JTMHUN Pa3BUBACTCS HA MPOTSDKEHUH TPEX JIET
U3y4eHUs Kypca, B3aUMOJICHCTBYS C IPYTMMH €ro JUHUsIMU. B Xone u3ydyenus yueOHOro Kypca
00y4aroImuMCs IPUXOAUTCS JIOTHIECKH PacCy’KAaTh, UCTIOIB30BAaTh TEOPETHKO-MHOKECTBEHHBIH
S3bIK. B CBSI3M ¢ 3TUM B IporpamMmy y4eOHOTo Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TIPEJCTaBICHHBIE BO BCEX OCHOBHBIX pas3JeflaXx MaTeMaTH4eCKOTO OOpa3oBaHHs W
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIUMKCS OCHOB YHHMBEpPCAJIBHOTO MaTeMaTHYeCKOTro
s3bpika. CoJepKaTeNIbHOM U CTPYKTYPHOH 0COOEHHOCThIO Y4eOHOro Kypca «Anre0pa» sSBIsSETCS
€ro HHTETPUPOBAHHBIN XapaKTep.

Conepxanne nMHHA «Ywcaa W BBIYMCIEHUS» CIY)KAT OCHOBOM ISl JTajbHEUIIETO
M3YyYEHHUs] MaTEeMaTUKH, CIIOCOOCTBYET DPA3BUTHUIO y OOYYAIOIIMXCSl JIOTHYECKOTO MBIIUICHUS,
(OpPMHUPOBAHNIO YMEHHS TMOJB30BAThCA AITOPUTMAMHM, & TaKXKe MPUOOPETEHUIO MPAKTHUECKUX
HaBBIKOB, HEOOXOAMMBIX I MOBCEIHEBHOM >XU3HU. Pa3BuTHE MOHATHS O YHUCIE HAa YpOBHE
OCHOBHOTO 00IIero 0Opa3oBaHUs CBS3aHO C PAMOHAIBHBIMH W MPPANMOHATHHBIMH YHCIIAMH,
(dbopMHpOBaHUEM MPEICTABICHUNA O JEHCTBUTENILHOM YHCIe. 3aBeplIeHHEe OCBOCHUS YMCIIOBOU
JIMHUU OTHECEHO K CpeTHEMY O0IIIeEMYy 00pa30BaHUIO.

Conepxanue JAByX aireOpauyeckux JIMHUM — «AjdreOpanyeckue BBIPAXEHUS» U
«YpaBHEHHSI U HEpPAaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAaHHIO y  0OOydYaromuxcs
MaTeMaTHYeCKOro ammnapara, HEOOXOJUMOIo JUIs pELIeHHs 337ad MaTeMaTHUKH, CMEXHBIX



IPEAMETOB U NMPAKTHKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 0011eT0 00pa3oBaHuUs
y4eOHBI  Marepwaja TpYyNIUPYyeTcs BOKPYr  palMOHAIBHBIX  BbIpakeHUi.  AureOpa
JIEMOHCTPUPYET 3HaUeHUE MaTeMaTUKU KakK s3bIKa JUIsS TIOCTPOCHHS MAaTEMAaTHYECKUX MOJETICH,
OIMCaHMS MPOLIECCOB M ABICHUN peajbHOro mupa. B 3amaun oOydyenus anreOpe BXOIAT TaKKe
najbHEHIIee pPa3BUTHE AJITOPUTMHYECKOTO MBIIIICHUS, HEOOXOAMMOTO, B YaCTHOCTH, IS
OCBOCHHS Kypca HWH(POPMATHKH, M OBJIAJCHHWE HAaBbIKAMHM JCIyKTUBHBIX pPAaCCYXICHUI.
[TpeoOpa3oBanue CUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanue  (QYHKIMOHATIBHO-TPAQUUECKON  JIMHUM  HALEIEHO Ha  MOJyYeHHe
00y4JaromuMucs 3HaHUH O (PYHKIUAX KaK BXHEHIIEH MaTeMaTH4ecKOW MOJENH JUIS ONUCAHUS
U HCCIICZOBAaHUS Pa3sHOOOPA3HBIX MPOLIECCOB M SIBICHMW B mpupojie M oOmiectBe. M3yueHue
Marepuaia CIIOCOOCTBYET pa3BUTHIO y OOyYaromMXCsl YMEHHUS HCIIOJIb30BaTh Pa3INYHbIC
BBIpA3UTENIbHBIE CPEACTBA S3bIKA MAaTEMAaTHKH — CIIOBECHBIC, CHMBOJIHMYECKHE, IpaduvecKue,
BHOCHUT BKJIaJ] B ()OPMUPOBAHUE IPEICTABICHUN O POJIM MAaTEMAaTUKU B PAa3BUTHH IMBUIIN3AIHN
U KyJBTYPBI.

CornacHo ywyeOHOMy IulaHy B /-9 Kiaccax wH3ydaercsi y4yeOHbIM Kypc «Amnrebpay,
KOTOPBIH BKJIIOUAET CIICAYIONINE OCHOBHBIC pa3felibl coiepikaHus: «Hucia W BEIYUCICHH,
«AnredpanuecKue BhIpaXKEHU», «YPaBHEHUS U HEPAaBEHCTBA», «DyHKIIMMY.

Ha u3yuenne yueGHoro xkypca «Ainredpay» orBoaurcsa 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Henento), B 8 kiacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIEIIO).

COJAEPXAHUE OBYYEHUSA

7 KJIACC

Yuciia 1 BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE W JIECSATHYHBIC, MEPEXOJ OT OXHOW (HOPMBI 3amucu Apodei K
npyroii. [loHsTHE panMOHAIBHOIO YMCIIA, 3aIMCh, CPABHEHUE, YIIOPSAJOUYNBAHNE PALlMOHAJIBHBIX
yucen. Apudmernyeckue AEMCTBUS C pallMOHAIbHBIMU 4KclaMu. Perienue 3ana4 U3 peaabHOU
MIPAKTUKH Ha YacTH, Ha APOOH.

CremneHp ¢ HaTypaJbHBIM IOKa3aTelleM: ONpeJelieHne, Ipeodpa3oBaHue BBIPAXKEHUN Ha
OCHOBE OIpe/eCHNUs, 3anich 0onbIMX ynceln. [IponeHTsl, 3anuch NPOIEHTOB B BUIE IpoOH U
Ipodu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 3ajjaul Ha MPOLIEHTHI, pEIICHUE 33/a4 U3 pealbHOM
IIPaKTUKH.

[TpyMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3I0KEHNE HA MHOXKMTEN HATYPaIbHBIX YHCEN.

PeasibHble 3aBUCMMOCTH, B TOM YHCJIE MTpsIMast U 0OpaTHast IPONOPLMOHAIBHOCTH.

Auredpanyeckye BbIpaKeHHs

IlepeMeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUS C MEpEMEHHOW. JomycTumble 3HaYEHUS
nepeMeHHbIX. [IpencraBieHue 3aBUCHUMOCTH MEXJy BeIMUYMHAMU B BHAE (OPMYIIBIL.
Beruucnenus no gopmynam. [IpeobpazoBanre OyKBEHHBIX BBIPAXKEHUH, TOKAECCTBEHHO paBHBIE
BBIpQXEHUS, MIpaBUJia MPeoOpa3oBaHUsl CyMM M IIPOM3BENIEHUH, MpaBUiia PACKPBITUS CKOOOK U
MPUBECHNUS IOJOOHBIX ClIaraeMblX.

CBOIICTBA CTENEHU C HATYPAIBHBIM ITOKA3aTEIIEM.

OpnHowieHbl 1 MHorowieHbl. Crenenb MHOrouieHa. CiiokKeHHEe, BBIUYUTAHUE, YMHO)KEHHE
MHOTo4JIeHOB. DOpMysbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyra pa3HOCTH KBaApaToB. Pa3noxeHre MHOTOWIEHOB HA MHOKUTEH.

YpaBHeHHUsI U HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHHMsI, IIpaBUiia MPeoOpa30oBaHUs ypaBHEHUS, PaBHOCUILHOCTh
YPaBHEHHUHU.



JIuHeitHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO KOpPHEW JIMHEHHOIOo YpaBHEHUS,
pelleHne JIMHEHWHBIX ypaBHeHuM. CocTaBieHHE YPaBHEHMH IO YCIOBHIO 3anaud. Pemenue
TEKCTOBBIX 3aJa4 C TIOMOILBIO YPABHCHUM.

JluneliHOE ypaBHEHHE C ABYMS MEpEeMEHHBIMH U ero rpaduk. Cucrema JAByX JTMHEHHBIX
ypaBHEHHI C JBYMs NEpeMEHHBbIMH. PemieHue cucteM ypaBHEHHH CrOCOOOM IOJCTaHOBKH.
[Ipumepsl peleHns TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKUUHA

Koopaunara Toukn Ha npsamoiil. Ynucnosele poMeXyTKU. PaccrosiHue Mexay AByMs
TOYKaMU KOOPAUHATHOU IIPSIMOA.

[TpsamoyronbHas cuctema koopauHar, ocu OXx u Oy. AbGcuucca M OopAMHATa TOYKH Ha
KOOpAMHATHON TuiockocTH. [Ipumepsl rpadukoB, 3aiaHHBIX (GopmynaMu. UYrteHue rpadukoB
peanbHbIX 3aBucuMoOcTei. Ilonsrue ¢ynkuun. ['padux ¢ynknuu. CpoiicTBa GyHKIIHM.
JIuneitnast ¢ynkuus, e€ rpadpuk. ['paduk dynkumuu y = [x|. ['padudeckoe perienne JIMHEHHBIX
YpPaBHEHU U CUCTEM JIMHEHUHBIX YPABHEHHUI.

8 KJIACC

Yucia v BBIYUCICHUS

KBanpatHslii kopeHb u3 uucna. IloHarue o0 wuppanuoHasbHOM uucie. JlecsiTUuHBbIE
NpUOIMKEHUST MPPalMOHANBHBIX uncen. CBoicTBa apupMETHYECKNX KBAJApPATHBIX KOpHEH 1 MX
IIPUMEHEHHE K IMPeoOpa30BaHUIO YMCIOBBIX BBIPQKEHUH U BBIYMCICHUSAM. JleHCcTBUTENbHbIE
YHUCIa.

CreneHs ¢ ensIM IoKa3aTeseM U €€ cpoiicTBa. CTaHnapTHasl 3alMCh YUCIIA.

Auredpanyeckue BbIpaKeHHs

KBazpaTHblii TpEXWIEH, pAa3lOKEHUE KBAaJPATHOIO TPEXWIEHA HAa MHOXKHUTEIH.

Anredpanueckast ApoOs. OCHOBHOE CBOMCTBO airedpandeckoit npodu. Croxenue,
BbIUUTAHUE, YMHOXKEHUE, JeJeHHe anredpandeckux ApoOei. PanyoHaibHble BBIPAXEHHUS U UX
npeoOpa3oBaHue.

YpaBHeHHUS U HEPABEHCTBA

KBanparHoe ypaBHeHue, (opmyna KopHeH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHHH, CBOJJIIMXCS K JIMHEHHBIM U KBajpaTHbIM. Ilpocreiimme apoOHO-
palyoHaIbHbIe ypaBHEHUS.

I'paduueckass MHTEpIIpeTanusi YpaBHEHUI ¢ JABYMs NEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YPaBHEHUW C JABYMs IEpEMEHHBIMU. [IpuMepsl peleHHs CHUCTEM HEIMHEWHBIX YPAaBHEHUN C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 anreOpanyecKuM CIIoCOOOM.

UucioBble HEpaBeHCTBA M HX CBOMcTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeilHbIe HEpaBeHCTBA C OAHONM mepeMeHHOW. CucreMsl
JIMHEWHBIX HEPABEHCTB C OJJTHON NIEPEMEHHOM.

DOyHKIUHA

[Tonstue Gynkuun. O61acTh ONpeAesaeHNus U MHOXKECTBO 3HaueHUH ¢(yHkuuu. CrnocoOsl
3aanus QyHKITUH.

I'padux Gpynkiuu. Yrenue cBoicTB GyHKUuU 1o e€ rpaduky. [Ipumeps! rpadpukon
(GyHKIUH, OTpa)KaIOUINX PeaTbHbIE MTPOLECCHI.

OyHKIUY, ONUCHIBAIOIIKE MPSIMYI0 M OOpaTHYIO NMPOMOPIUOHAIBHBIE 3aBUCUMOCTH, MX
rpaukn. Oynxmmn y = X2, Y = X3, y = Vx, y=|x|. ['paduteckoe pemenne ypaBHeHHit i CHCTEM
YPaBHEHHUH.

9 KJIACC

Yuciia 1 BbIYUCJICHUA
PanronanbHble Yncia, UPpalMOHAIBHBIE YKCIa, KOHEUYHbIE U OECKOHEUHBIE eCATUYHBIE
npobu. MHOXXECTBO IEWCTBUTENBHBIX YHCEII, IEHCTBUTEIBbHBIE YHCIIa KaK 0ECKOHEUHBIE



JecsTUUHble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXIY  MHOXKECTBOM
JEACTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHue NeHCTBUTENBHBIX Yncel, apu(MeTHYecKue JeCTBUS ¢ NeHCTBUTEIIbHBIMU
YUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYXKAIOLIET0 MHpPA, IIUTEIBHOCTb IPOLIECCOB B OKPYKAIOLIEM
MHUpe.

[TpubnmxEHHOE 3HAYEHWE BEIMYMHBI, TOYHOCTh NpUOMMmKeHus. OKpyrieHHe Yuced.
[Ipukuaka v oueHKa pe3ynbTaTOB BBIUNCICHUN.

YpaBHeHusi 1 HepaBeHCTBA

JIuneitHoe ypaBHeHue. PellieHne ypaBHEHUM, CBOASIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHUH, CBOJAIIMXCA K  KBaJpaTHBIM.
bukBagpatnoe ypaBHeHue. Ilpumepnl pelieHus ypaBHEHUM TPETbe M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHANbHBIX  ypaBHeHMH.  PemeHume  TEKCTOBBIX  3aaay
anredpanvyeckuM METOIOM.

VYpaBHeHHE C IABYyMs NEPEMEHHBIMH U ero rpaduk. Permienue cucreM ABYX JIHMHEHHBIX
YpaBHEHUH ¢ JByMsl MepeMeHHbIMU. PelieHue cucreM ABYX YpaBHEHUH, OJHO M3 KOTOPBIX
TUHEHOe, a Ipyroe — BTOpPOM cTemeHu. | 'paduueckas MHTEpIpeTalns CUCTEMbl ypaBHEHUH C
JIBYMsI IEPEMEHHBIMHU.

Perenrie TeKCTOBBIX 3a/1a4 alredpanyeckKuM CrocoooM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

PemieHne JHMHEMHBIX HEPABEHCTB C OJHOM IepeMeHHOH. PelieHue cucTeM JIMHEHHBIX
HEpaBEHCTB C OAHOH mepeMeHHOH. KBangpaTHble HepaBeHcTBa. I'paduueckas mHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKUUHA

KBanparuunas ¢ynkus, e€ rpaduk u cBoiicra. [lapabona, KOOpAMHATHI BEpPIIMHBI
napaboIIbl, 0Ch CHMMETPHH MapadoIIbL.

I'padukn dyrkimit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| # ux cBoiicraa.

Yucii0Bble MOCTEA0BATEILHOCTH H IIPOIPECCHH

IToHsiTHE YMCIIOBOM MOCIIENOBATEIBLHOCTH. 3aJaHUE MOCIIEI0BATEIBHOCTH PEKYPPEHTHON
dhopmymoit u popMyIoi N-TO YiIeHa.

Apudmernueckass M reomerpuueckas — mnporpeccur.  Popmynbl  N-To  uieHa
apu(MeTHyecKoil U reoOMeTpUYECKOM Mporpeccuii, CyMMbI MEPBHIX N YJICHOB.

N300pakeHne 4IeHOB apu(PMETHUECKON U TeOMEeTpUYECKOll porpeccuii TOUKaMu Ha
KOOPJIMHATHOM TIOCKOCTHU. JINHEWHBIN U SKCIIOHEHIUANbHBIN pOCT. CII0KHBIE TPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS TNPOrpaMMbl ydeOHOro Kypca «Anredpay
XapaKkTePU3yIOTCS:

1) maTpuoTHyecKoe BOCIUTAHHE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY M HACTOALIEMY POCCUMCKOM MAaTeMaTHKHU,
[IECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MAaTE€MaTUKOB M POCCHUUCKON
MaTeMaTUYECKON IKOJIbI, K UCTIOJIb30BAHUIO 3TUX JOCTHKEHUM B APYIUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpakIaHCKoe H TYXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHIMOJTHEHHIO OOSI3aHHOCTEH TpaKIaHWHA M peallu3allid ero IMpas,
MPEACTaBICHUEM O MAaTeMAaTHYeCKHMX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIIGHUH, MPOLIETyp TPaKJAHCKOTO 00IIecTBa (HarpuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K



00CYXIICHUIO ITHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM TMPUMEHEHHEM JIOCTIIKCHUIMA
HayKH, OCO3HAHUCM BA)KHOCTHU MOPAJIbHO-3THYCCKUX ITPUHIHUIIOB B ACATCIbHOCTH y‘léHOFO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PENICHHH MPAKTHYCCKUX 3aJad MaTeMaTHYEeCKOM
HAINpPaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYECKOro 00pa3oBaHMs Ha MPOTSHKCHUU BCEH
JKU3HH JIJTSL YCTIEITHOM MPO(eCCHOHAIBHOMN JeATETbHOCTH M Pa3BUTHEM HEOOXOMUMBIX YMCHUIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIUBUAYAJbHOH TpPACKTOpHUH 0Opa3oBaHUs H
’KU3HCHHBIX IJIAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TIOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M SCTETHYECKOMY BOCIHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYXKICHHIA, YMEHUIO BHICTh MATEMATHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHMSA:

OpHEHTAIlMEeH B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAaydYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHUA UYCJIIOBCKA, IIPUPOABI U O6HI€CTB3, IIOHUMAaHUEM
MareMaTHYeCKON HAyKH KakK CQepbl YeIOBEYECKOW JESATENLHOCTH, JTANOB €€ pasBUTHA |
SHAYMMOCTH AJId pa3BUTHA HUBUIN3AIUH, OBJIAJCHHUEM SA3BIKOM MAaTCMAaTUKU U MaTeMaTHYEeCKOU
KyJAbTypOi KakK CpEICTBOM TII0O3HAHWS MHpA, OBIAJCHUEM MPOCTEHIINMH HaBBHIKAMH
HCCIIEI0BATEIBCKOM IS TEIbHOCTH;

6) ¢usnyeckoe BocnuTaHWe, (opMHpOBaHWE  KYJAbBTYPbI  3A0POBbS W
IMOLHOHAIBLHOTO 0JIATOMOJTYYHS:

TOTOBHOCTHIO NPUMEHATH MATEMAaTHYECKHE 3HAHHWSA B HHTEPECAX CBOErO 370pPOBB,
BeJICHHsI 3I0pPOBOro 00pasa KU3HHU (3J0pPOBOE IHTaHKE, COAJTaHCUPOBAHHBIN PEKUM 3aHATHH H
OT/IbIXa, peryJsgpHas (u3MYecKas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HAaBBIKA pEQICKCHH,
NPU3HAHKEM CBOETO IpaBa Ha OIIHOKY M TAKOTO K€ ITpaBa APYroro 4elioBeKa,

7) IKOJIOTHYECKOE BOCIIHTAHUE:

OpHeHTaHHeﬁ Ha IMPUMCHCHHUEC MAaTCMAaTUUYCCKHX 3HaHUU AJId pCUICHUA 3a1a4 B oOactu
COXPAHHOCTH OKPY)KAloIIeH Cpenbl, IUIAHMPOBAHHS IMOCTYIIKOB M OIEHKA HX BO3MOMHBIX
MOCIICICTBUI /ISl OKPYIKAIOIICH Cpesbl, OCO3HAHUEM TJIO0ATBHOTO XapaKTepa KOJOTHYECKUX
npo0JieM U MyTel X pelIeHus;

8) aganTanus K M3MEHSIIOIUMCS YCJIOBHSM COLMHATBLHON ¥ MPHUPOIHON Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBHSX HEOMPEICIEHHOCTH, MOBBIIICHHIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Y€PEC3 MPAKTUUCCKYIO JCATCIbHOCTb, B TOM YHCJIIC YMCHUC YUYHUTHCA Y JAPYTrUX
Jro/iei, mpuoOpeTaTh B COBMECTHOM JIESTENbHOCTH HOBBIC 3HAHHMS, HABBIKM W KOMIICTEHIIMU W3
OIBITA JPYTHX;

HEOOXOAMMOCThIO B (DOPMHUPOBAHMU HOBBIX 3HAHHIA, B TOM YuClie GOPMYIHUPOBATH HIEH,
IIOHATHS, TUIIOTE3bI 00 0o0BexTax u ABJICHUAX, B TOM YHCJIC PAaHEC HCU3BCCTHBIX, OCO3HABATDH
neGUIUTBI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHTYAIMIO, BOCIHPHHUMATH  CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOMIMH KOHTPMEpP, KOPPEKTHPOBATH MPUHUMAEMbIe PEHICHUS |
neicTBus, GopMyIHpOBaTh U OLIEHUBATh PUCKU U MOCIEICTBUSA, GOPMUPOBATH OIIBIT.

METAINIPEJIMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHbIC YHHBeEPCAJbHbIC YU4eOHbIC 1eHCTBHUS

ba3oBble Jiornueckne AedcTBUS:
® BBIBISATh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOLIEHUH MEXAY TMOHATHAMH, (DOPMYIHpPOBATH OMpENETIEHUS TMOHATHH,
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS AJIs1 0000IICHUS
Y CpaBHEHUS, KPUTEPUHU TIPOBOJIUMOTO aHATIN3a;



BOCIIPUHUMATh, (DOPMYIUpPOBaTh U MPEOOPa30OBBIBATH CYXKICHUS: YTBEpAUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEYHs B (haKTax,
JAHHBIX, HAONIONEHUSAX W YTBEP)KICHUAX, MpearaTb KPUTEpUU MAJs BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeJ1aTh BBIBOJBI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0OKa3aTeJbCTBA MaTEeMAaTUYECKUX  YTBEpXKIEHUHM (IpsMble UM OT
IIPOTUBHOIO), IIPOBOAMTD CaMOCTOSITEIILHO HECJIOXKHbIE JI0Ka3aTenbCcTBa
MaTeMaTHYeCKuX (AKTOB, BBICTPAWBaThb AapryMEHTALMIO, IPUBOIUTH INPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCO0 pemeHus: y4eOHOW 3amgaud (CpaBHUBATh HECKOJIBKO BapUaHTOB
peleHys, BbIOUpaTh Hanbosee NOAXOAAIIMHI ¢ Y4ETOM CaMOCTOATENbHO BbIAEIEHHBIX
KPUTEPUEB).

ba3oBble ucciienoBaTeIbCKUE 1€HCTBUS .

UCIIONIB30BAaTh  BOMPOCHl  KaK  HMCCIEAOBATEIbCKUN  MHCTPYMEHT  IO3HAHUS,
(dopMynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEYHE, npobiemy,
CaMOCTOSITENIbHO ~yCTaHABIMBaTh KMCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IPOBOJUTH IO CaMOCTOSITETIHHO COCTABJICHHOMY IUJIaHY HECIIOKHBIA SKCIIEPHMEHT,
HEOOJBIIOE HCCIEAOBAaHWE II0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXy COO0i;

CaMOCTOSITEILHO  (OPMYyITUPOBATH  O0OOINEHUST W  BBIBOJIBI IO  PE3yJbTaTam
NPOBEIEHHOTO HAOIIIOICHHS, UCCIIEIOBAaHUS, OLIEHNBATH JIOCTOBEPHOCTh MOTYyYSHHBIX
pe3yNIbTaTOB, BHIBOJIOB U 00OOIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIABUTATh MPETOI0KEHUS
0 €ro pa3BUTHH B HOBBIX YCIOBHUSX.

Padora ¢ nngopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh M M30BITOYHOCTHh MH(GOpPMAIUH, JTaHHBIX, HEOOXOJUMBIX
JUISL peLLeHUs 3a1a4H;

BbIOMpATh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIIUIO
pas3INYHbIX BUIOB M (OPM NpPECTaBICHHUS;

BbIOMpaTh (opMy NpeAcTaBiIeHUs HH(POPMALMK U WIUTIOCTPUPOBATH PelIaeMble 3aJauu
CXeMaMH, AMarpaMMaMy, HHOM rpadukoi u uX KOMOMHALIMSIMY;

OLICHMBATh HAJEKHOCTh MHPOPMAIIMK 110 KPUTEPHUSIM, NMPEIJIOKEHHBIM YUUTENIEM WIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIIbHBIE y‘leﬁl—lble JeHCTBHUA:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXJIEHHUS B COOTBETCTBUU C YCIOBHUSMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIpAXaTh CBOI TOYKY 3pEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pPEIIeHUs 3a7aul, KOMMEHTHPOBATh
MOJIy4YEeHHBIH pe3ynbTaT;

B X0/ 00CYXJIEHHsI 33/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKAaeMOW TeMBI, IPOOJIEMBI,
pemaeMoil  3ajauyu, BBICKAa3blBaTh MWJIEM, HalleJIEHHblE Ha IIOUCK  pEeLIeHus,
COIIOCTABJIATh CBOM CYXACHHUS C CYXIEHHSAMH JpPYTUX YYacTHHKOB JHaliora,
0oOHapyXH1BaTh pa3IMuMe U CXOJICTBO MO3UIHI, B KOPPEKTHOH (hopme popMyIHUpOBaTh
pa3HoOrIacHsi, CBOM BO3PAKECHUS;

IPECTaBIATh PE3yAbTAaThl PEIICHUs 3a/1a4M, SKCIIEPUMEHTA, UCCIeI0BaHUs, TIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIUICHUS C Y4ETOM 3a/ay IMpEe3eHTaluuu U
0COOEHHOCTEH ayTUTOPUH;



® [IOHMMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW M WHAWBUAYAJIbHOW pabOTHI
IIPY PELICHNHU Y4eOHBIX MaTEMaTHUECKUX 3aa4;
® [IPUHUMATH 1I€JIb COBMECTHOM JESTEIbHOCTH, IFITAHNPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pacmpenensaTb BHAbI PpabOT, JOroBapuBaThCs, OOCYXIaTh IHpoLecc U
pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;
e y4yacTBOBaTh B TPYNIOBBIX (opmax padboTsl (0OCyxaeHHs, OOMEH MHEHUSIMH,
MO3rOBBI€ IUTYPMBbl U JPYIHE), BBIIOJIHATH CBOK 4acTh pabOThl U KOOPIUHHPOBATH
CBOHU JICWCTBUS C IPYTMMH WICHAMH KOMaHJbI, OIICHUBATh KAueCTBO CBOETO BKJIA/a B
00K NPOIYKT IO KPUTEPUAM, CHOPMYJIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.
PeryasiTuBHbIe yHHBepcaJbHbIe Y4eOHbIe TelicTBUSA
Camoopranuszaums:
® CaMOCTOSATEJIBHO COCTaBJATH IUIAH, AJNTOPUTM peIleHUs 3ajaud (WIM €ro 4acth),
BBIOMpATh CHoco0 pemeHuss ¢ y4E€TOM MMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BAapUAHTBI PELICHUIN C y4yéToM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, YMOIHOHAJILHBINH HHTELIEKT:
e BJAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa pelieHus
MaTeMaTHYeCKOM 3a1a4mu;
® MPEIBUAETh TPYIHOCTH, KOTOPhIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, HAlIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIICHWBATh COOTBETCTBUE PE3yJIbTaTa JIEATEIBHOCTH MOCTABICHHOW IIETH U YCIOBHSIM,
OOBSICHATh HPUYMHBI JIOCTUXKEHUS WIM HEJAOCTHXKEHMs LEeNH, HaXOIUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

K koHumy oOyueHus B 7 KJjacce OOydyarOlIUICS MOJYYUT CIEIYIOIIME INpPEAMETHbIE
pe3yJbTaThI:

Yucia U BBIYUCICHUS

BeinonHsATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apudmMeTHueckue AeHCTBUS C
palOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs] YHMCIOBBIX BBIPAKEHHUM, MPUMEHATh pa3HOOOpasHbIE CIOCOOBI U
NpUEMBI  BBIUYMCIICHUS 3HAYEHWH JPOOHBIX BBIPAKEHHH, COJEpKAIMX OOBIKHOBEHHBIE H
JeCSITUUHBIE JPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMMCH YKCeN K ApYyrod (MpeoOpa3oBbIBATH NECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECATHYHYIO, B YacCTHOCTH B OECKOHEUHYIO
JECSITHUHYIO IPOOB).

CpaBHUBATh U YIOPSAJ0YMBATH PALIMOHAIBHBIE YUCIA.

OKpyrasTh ycha.

BBIMONHATE MPUKHUIIKY W OLEHKY pe3yJibTaTa BBIYHCICHUHN, OIIEHKY 3HAUYEHUI YHCIIOBBIX
BbIpa)XKeHUI. BBINMOIHATE AEHCTBHS CO CTENEHSAMHU C HATYpaJIbHBIMHU ITOKA3aTENISIMU.

[TpyuMeHsTh TpU3HAKK JEIMMOCTH, DPA3JIOKEHHE Ha MHOMKUTEIM HATypaJbHBIX YHCEN.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 33y, CBSI3aHHBIE C OTHOIIEHHEM BEJUYMH,
MIPOIMOPLIMOHATILHOCTHIO BEIUUMH, TPOLIEHTAMH, HHTEPIPETUPOBATh PE3YNIbTAThl pEelIeHUs 3a7a4
C y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBAEMBIX OOBEKTOB.

AuiredpanuecKkue BbIpaKeHUs!

Hcnonb30Bath anreOpandeckyo TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSATH €€ B IpolLiecce
OCBOEHUS y4eOHOro MaTepuaia.

Haxoaute 3HaueHust 0YKBEHHBIX BBIPAXEHUN MPH 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.



BeimonHATe npeoOpa3oBaHusl LIEN0r0 BBIPAKEHHUsS B MHOTOWIEH MPUBEAECHUEM MOJT00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINONHATE YMHOJKEHHE OJHOYICHA HAa MHOIOWIEH W MHOIOYICHA HAa MHOTOYJICH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3I0KEHUE MHOIOWIEHOB Ha MHOXHTEIU C I[OMOLIBIO BBIHECEHUS 3a
CKOOKM OOIIEro MHOXKUTENS, TPYNIMPOBKH ClaraeéMbIX, IPUMEHEHHUs (OpMyJ COKpaléHHOIro
YMHOXEHHMSL.

[TpumensaTs mnpeoOpa3oBaHMsl MHOTOYIEHOB [UId pEIIEHHMs Ppa3IduHBIX 3ajad U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMU IOKa3aTeIsAMM Ul IpeoOpa3oBaHus
BBIPaKCHUM.

YpaBHeHus1 M HEPABEHCTBA

PemaTte nuHeliHbIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSAA NpaBUjia MEpexona OT
HUCXOJHOTO YypaBHEHUS K DPABHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YpaBHEHHS.

[TpumensTH rpaduyeckre MEeTo bl IPU PELICHUU IMHEHHBIX YPAaBHEHUH U UX CHCTEM.

[ToxOupatb mpUMepHI Tap YUCEI, SBISIOUINXCS PEIICHUEM JHHEWHHOTO YPAaBHEHHS C IBYMS
IIEPEMEHHBIMH.

Ctpoutrh B KOOPJIMHATHOM IUIOCKOCTH TpauK JMHEWHOrO YypaBHEHUS C JBYMs
NIEPEMEHHBIMHU, OJIb3YACh IPpauKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucrembl ABYX JMHEWHBIX YpaBHEHUN C JBYMsI MEPEMEHHBIMHU, B TOM YHCIE
rpauIeCKy.

CocraBnsiTh M peuniarh JUHEHHOE YpaBHEHHME WM CUCTEMY JIMHEWHBIX YPAaBHEHMH I10
YCIOBUIO 3aJla4M, HWHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJIyYEHHBIN
pe3yibTar.

DOyHKIUH

N300paxkath Ha KOOPAMHATHOM TMPAMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHAaTaM, Jy4Hd, OTpPE3KH, MHTEpBajlbl, 3alUCBIBATh YHCIOBBIE IPOMEXKYTKHM Ha
anre0panvecKkoM sI3bIKE.

OrmedaTs B KOOPAMHATHOM IUIOCKOCTM TOYKM 1O 3aJaHHBIM KOOpDAMHATaM, CTPOMTH
rpaduku muHeHbIX QyHKIMA. CTpouTs rpaduk GyHKIUHU Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH W3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMUYMHAMMU:
CKOPOCTb, BpEMs, PacCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTh, BPEM,
00BEM pPabOTHI.

Haxonuts 3HaueHre QyHKIUH 110 3HAUEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod MpeicTaBiIeHUs M aHAINW3a MHPOPMALMHU, U3BIEKaTh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TpadUKOB peabHbIX MPOIIECCOB U 3aBUCUMOCTEH.

K koHiy oOyuenus B 8 kJiacce OOydaroIIuiics MOJIyYUT CIEAYIOIIHME NpPEIMETHBIE
pe3yabTaThI:

Yucsia 1 BHIYUCICHUSA

Hcnonp30BaTh HayalbHbIE MPEJICTaBICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHUCEN JUIS
CpaBHEHHMsSI, OKPYIJIEHUS M BBIYUCICHHH, H300pa)xaTh ACHCTBUTEIbHBIE YHCIAa TOYKAMHU Ha
KOOPJAMHATHOU ITPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHYECKOrO KBAJPATHOTO KOPHS, HAXOAWUTh KBaJpaTHBIE
KOPHH, UCHOJIB3YS IPU HEOOXOIMMOCTH KaJIbKYJISTOP, BHIIOJIHATEH Pe0Opa30BaHuUs BHIPAXKECHUIH,
COJIeprKallMX KBaJpaTHbIE KOPHU, UCIIOJIb3Yys CBONCTBA KOPHEH.

Hcnonp3oBarh 3amucu OOJNBIIMX W MalbIX YHCEN C MOMOIIBI0 AECSITUYHBIX ApoOed u
crerneHeit yrcna 10.

AuredpanyecKne BbIPaKeHH

[IpyMeHsTh MOHSATHE CTENEHU C LEIbIM I0Ka3aTeleM, BBINOJIHATH NPeoOpa3oBaHU
BBIPAKEHUI, COAEPIKALLUX CTEIIEHU C LIETIbIM [T0OKA3aTEIEM.



BBINONHATE TOXIECTBEHHBIE NMPEOOpPa30BaHMs PALMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
MpaBUJI JSHCTBUN HAJl MHOTOWICHAMH M alreOpanyecKuMH JpoOsMu.

PacknanpiBaTh KBaJpaTHBIN TPEXUWIEH HA MHOXKHUTEIIH.

[TpumensaTs mnpeoOpa3oBaHMs BBIPAKEHMH JUId peleHWs pa3iMyHbIX 33734 U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NPAKTUKHU.

YpaBHeHus1 M HEPABEHCTBA

PemaTs nuHeliHble, KBapaTHbIE YPABHEHUS U pallMOHAJIbHbIE YPaBHEHUS, CBOJSIIMECA K
HUM, CUCTEMBI JIBYX YPAaBHEHHUH C IBYMs IIEPEMEHHBIMH.

IIpoBOANTH MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHM, B TOM YHCIIE C
IIPUMEHEHHEM TIpapUuecKux TMpeiCTaBlIeHU (ycTaHaBIMBaTh, MMEET JIM YypaBHEHHE WIIH
CUCTEMAa YPaBHEHUI PELLEHUSs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[Tepexoaute OT cia0BeCHOW (QOPMYJIMPOBKM 3afaud K e€ anredbpanyeckodl Mojenu c
IIOMOULIBI0 COCTABJICHUS YPaBHEHMs] WJIM CHCTEMbl YpaBHEHUMN, WHTEPIPETHUPOBaTh B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4y TOJyYCHHBIN PE3yJIbTaT.

[TpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, PEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEpPEeMEHHOM U HUX CHUCTEMbl, J1aBaThb IpaUMuecKyr0 WIIIOCTPALHIO
MHO>KECTBa PEILLICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[Tonumate ¥  HcCHONb30BaTh (PYHKIMOHAIbHBIE TOHATUS M SI3bIK  (TEPMHUHBI,
CHUMBOJIMYECKHE 0003HAueHUs), ONpeNessATh 3HaueHUWe (YHKLUMU IO 3HAYEHUIO apryMeHTa,
OIpeAeIsATh CBOMCTBA (PyHKIIMHU 1O €€ TpaduKy.

Crpoutb rpaduKu 31eMeHTapHbIX (PyHKIMHA Buaa:

y=k/x, y =x2, y = x3,y = [x|, y = VX, OmiCBIBaTh CBOHCTBA YHCIOBON (DYHKIMHK 110 €&
rpaduky.

K koHmy oOyuenms B 9 KJiacce OOYYArONIUICS TOJYYUT CIEAYIOIIHAE NpPEIMETHBIC
pE3yJIbTaThI:

Yucia U BBIYUCICHUS

CpaBHUBaTh U YHIOPAA0YUBATh PallMOHAIBHBIE U UPPALIMOHAIBHBIE YU CIIA.

BoinonHaATe apupmeTHueckue JEeHCTBUS C pallMOHAIbHBIMU YHCIIAMHU, COYEeTasl YCTHbIE U
MIMCBMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUNUCIICHUS] C UPPALIMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHus cTeneHen ¢ IeJIbIMHU M0Ka3aTeasIMU U KOPHEH, BBIYUCIATh 3HAUEHUS
YHCIJIOBBIX BBIPA)KEHUH.

OkpyrisaTh JAEWCTBUTENbHBIE YHCIIA, BBIMNOJIHATH NPUKHUAKY pE3yJibTaTa BBIYHUCICHUM,
OLIEHKY YHCJIOBBIX BBIPAKEHUU.

YpaBHeHus1 U HepaBeHCTBa

Pemars nuHEWHbIE M KBaJApaTHbIE YPAaBHEHHWs, YPaBHEHMs, CBOASIIMECS K HUM,
npocTeime ApoOHO-palliOHaIbHBIE YPAaBHEHUS.

Pemarb cuctemsl IByX JIMHEWHBIX YPaBHEHMM C JBYMs NEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHUM, B KOTOPBIX OJHO YPAaBHEHUE HE ABIISAETCS JTMHEUHBIM.

Pemate TekcToBBIE 3alauM alreOpandeckuM CHOCOOOM C IOMOIIBIO COCTaBJICHUS
YpaBHEHHUSI I CUCTEMBI JIBYX YpPaBHEHUH C IBYyMsI IEPEMEHHBIMH.

ITpoBoAMTH MpOCTENIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIE C
MpUMEHEHUEM TIpaHuuecKkux Mpe/CcTaBlIeHni (yCTaHaBIMBaTh, HUMEET JIM YpaBHEHHE WU
crcTeMa ypaBHEHHH peleHus, €Clii UMEET, TO CKOJIBKO, U ITpoYee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaThb pELICHHE
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aIllMCBhIBATh PEIIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemars cuctembl JUMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIOYAIOIIHE
KBaJIpaTHOE HEPAaBEHCTBO, M300pakaTh PELICHHE CHCTEMbl HEPABEHCTB Ha YHMCIIOBOW MPSIMOM,
3alHChIBaTh PELICHUE C IOMOIIbIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILIEHUH PA3IUYHbIX 33]1a4.

DOyHKIUH



Pacnio3HaBaTh (pyHKIMM H3y4eHHBIX BUIOB. [IoKa3pIBaTh cCXeMaTHYECKH PACIIONOKEHHE Ha
KOOPJAMHATHOM M10cKoCTH rpadukoB GyHkiwmil Buma: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3, y =1, y = |X|, B 3aBHCHMOCTH OT 3HaueHHi1 KO>()(UIEHTOB, ONHUCHIBATH CBOICTBA
(GyHKIHH.

Crpouth M M300paxkaTh CXEMATUYECKU TpapUKH KBaJPATUYHBIX (YHKLUH, ONUCBHIBATH
CBOMCTBA KBaJIPATUYHBIX (PYHKIMHA IO UX IpapHrKaMm.

Pacno3naBare  KBajpaTuyHyl0 (QYHKOMIO 10 (opMmyne, MPUBOAUTHE IPUMEPHI
KBaJPaTUYHbIX QYHKLUHN U3 pealbHON )KU3HU, PU3UKH, FEOMETPHUH.

Yucii0Bble MOCAEAOBATEILHOCTH H IIPOIPECCHHU

Pacnio3HaBaTh apu(MeTHUYECKYI0 U F€OMETPUYECKYI0 IIPOrPECCUU IIPU pasHBIX CIIOCOOax
3a/1aHUs.

BBINONHATE BBIYMCIEHUSA C MCIIOJIB30BaHHEM (opMysd N-ro wieHa apupMeTHdeckoil u
r€OMETPUYECKON ITPOrPECCUi, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh wieHbl OCIEA0BAaTEIbHOCTH TOUKAMU Ha KOOPANHATHOM IIIOCKOCTH.

Pemate 3ama4um, CBA3aHHBIE C YUCIOBBIMH IIOCJIEIOBATENBHOCTSAMH, B TOM YHCIE 3a1a4U
U3 peajbHOH KU3HU (C MCIIOJIB30BaHUEM KaJIbKYISTOPA, LIU(POBBIX TEXHOIOTHA).



TEMATHYECKOE INTAHUPOBAHHE

7 KJIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Konrpouabnsie | IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
1 Yucna ¥ BeIYKCIEHUS. PaliioHaibHbIe o5 1 bu6nuoreka [IOK
qucia https://m.edso0.ru/7f415b90
bubnunoreka LIOK
2 AJITCOPaHHECKHE BHIPAXCHIA 21 1 https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
3 v 20 1
PABHCHIL 1 HEpaBeretsa https://m.edso0.ru/7f415b90
bubnuoreka [{OK
4 Koopwmatet u rpagpmki. PymKin 24 . https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
> losToperme 1 0bobmenne 6 1 https://m.edso0.ru/7f415b90
OBUIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME
8 KUIIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (undposbie)
Kontpoasnbie | IlpakTnyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
but6mmorekxa [IOK
1 Yucina u Beruncienns. KBagpatHele KOpHU 15 https://m.edsoo.ru/7f417af8
2 UYucna u BeraucieHns. CTEreHb ¢ IeIbIM 7 but6mmoreka [IOK
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THIOKa3aTeNneM https://m.edsoo.ru/7f417af8
3 AnrebOpanueckue Beipaxenus. KBaapaTHsiid 5 1 bubmmoreka [JOK
TpEXUICH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BHIPaKECHHUS. 15 1 Bu6muoteka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBasmpaTHbie 15 1 bubmuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 Bu6muoteka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubmuoreka [{OK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
8 Oyakuuu. OCHOBHBIE OHITHS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
o Oynicuii. qucnossie pymin o https://m.edsoo.ru/7f417af8
bubnnorexa [JOK
10 HosToperne i 0000wmeHHe 0 1 https://m.edsc])lo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[MPOT'PAMME
9 KJIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue pa3ieioB 4 TeM (uu¢posbie)
Ne i/m Konrtpoubnsie | IIpakTnueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypes!
1 Uucna u Beruncienus. JleiicTBUTENbHBIE 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
2 YpaBHEHHUsI U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuoreka [IOK
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OJTHOM TepeMeHHOM https://m.edso0.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBa. CHCTEMBI 14 bubnmoreka [JOK
ypaBHEHUIA https://m.edso0.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus 1 HepaBeHcTBA. HepaBeHcTBa 16 hitps://m.eds00.ru/7419d08
bu6mmoreka [IOK
> Dykun 16 https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
6 q 15
MCJIOBBIE NTOCIIEIOBATEIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 00001IeHNE, CUCTEMATHU3AIIHS 18 bubnmnoreka [JOK
3HaAHUT https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremaruka. AusreOpa: 7 wimacc. YueOnuk. baszomwii ypoBenb 2023 / Hemxos K.,
MakapserueB FO.H., Munaiok H.I'., CyBoposa C.b., noa pemakuueit C.A. TeasiKoBCKOro.-
Mockaa, [Ipocsemenue, 2023

Marematuka. Anrebpa: 8 wiacc. YueOnuk. basoBwiii ypoBenbr 2023 / Hemkos K.U.,
MakaperueB FO.H., Munngtok H.I'., CyBopoBa C.b., mox penakuumeir C.A. TensikoBCkoro.-
Mockaa, IIpocsenienne, 2023

Marematrka. Anrebpa: 9 kmacc. Yuebuuk. basoseiii ypoBenbr 2023 / Hemkos K.H.,
Makaperue FO.H., Munatok H.I'., CyBopoBa C.b., mon penakumeit C.A. TensikoBcKoro.-
Mockaa, [Ipocsemenue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

POIII
bu6muoreka ITOK https://m.edsoo.ru/7f419d08
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