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Anrebpa SBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
obOecrieunBaeT U3y4eHUe APYruX AUCHUIUIHH, KaK €CTECTBEHHO-HAYYHOTO, TAK U TYMaHUTaPHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOAUMO JIs MPOJOJKEHUS 00pa30BaHusl U B MOBCEIHEBHOM KU3HU.
PazButne y oOydaloomuxcsi HAy4YHBIX TMPEACTABICHUH O TMPOUCXONKACHUH U CYIHOCTU
anreOpanveckux aOCTpakimii, Crmoco0e OTpaXEHUs MaTEeMaTUYECKOW HAyKOW SBJICHHH W
MPOIIECCOB B TPHPOJAEC M OOINECTBE, POJIM MATEeMATHYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOT'O MHUPOBO33PEHHUS M KauecTB
MBIIUICHHS, HEOOXOAUMBIX IS aJanTalid B COBPEMEHHOM IudpoBoM obmiecTBe. M3ydenue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUSI Ha0II01aTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEICTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OCcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYalOIIUXCS: OHM HCHONB3YIOT JeAYKTHBHBIC H
WHIYKTUBHBIE PACCYXKICHHS, 0000IIEHNE W KOHKPETH3aIlMi0, a0CTparupoBaHUE W aHAJOTHIO.
OOydenne anreOpe MpeArnonaraeT 3HAYUTETBHBIM OOBEM CaMOCTOSTEILHON AESITeThHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE peIlIeHue 3aj1ad  SBJSeTCs  peanu3anueit
JESTEIIbHOCTHOTO MIPUHIIAIIA 00yUeHUSI.

B crpykType mnporpammbl y4ueOHOro Kypca «Anredpa» il OCHOBHOTO OOIIETO
o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEpKATeIbHO-METOoNWYeckue uHuH: «Ymcna u
BBIUMCIICHUSY, «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS U HEPAaBEHCTBa», «DYHKIIUN.
Kaxxnas u3 3THX colepikaTenbHO-METOUYECKIX JHHUA Pa3BUBACTCA HA MPOTSKCHUH TPEX JIET
U3YYEHHUS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JUHUAMH. B Xo1e nzydyenust yueOHOro Kypca
00yJarOIUMCS TPUXOAUTCS JJOTHIECKH PACCYKAATh, HCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B Iporpammy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTH4ecKOro OoOpa3oBaHUS H
CIOCOOCTBYIOLIME OBJAJACHUIO OOYYarOIIMMHUCS OCHOB YHHMBEpPCAIbHOIO MaTeMaTHYeCKOTO
si3pika. CoJiepKaTeNIbHON U CTPYKTYPHOH 0COOGHHOCTBIO Y4eOHOTO Kypca «Anredpay siBIsieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxkannie JUHUM «Yucina M BBIYHCICHUS» CIYKUT OCHOBOM [UISl JalbHEHIIETro
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYArOMIMXCS JIOTMUECKOTO MBIIUICHUS,
(GOPMUPOBAHUIO YMEHHSI MOJI30BATHCSI AITOPUTMAMU, & TaKKe MPUOOPETEHUIO MPAKTHICCKHX
HABBIKOB, HEOOXOJUMBIX Ul TOBCEIHEBHOM XH3HU. Pa3BuTHE MOHATHS O 4YMCIE HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUsI CBSI3aHO C PAIMOHATBHBIMU M HPPANMOHAIBHBIMU YUCIIAMU,
dbopMHUpPOBaHHEM TIPEACTABICHUN O JEHCTBUTEIIBHOM YHCIIC. 3aBEpIICHUE OCBOCHUS YMCIOBOM
JUHUH OTHECEHO K CpeHEMY 001IeMy 00pa30BaHuUIO.

Conepkanue JBYX aireOpamvecKux JHHUH — «AnreOpandeckue BBIPAKCHUS» |
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHMIO Yy  OOydaromuxcs
MaTeMaTUYeCKOro armrapara, HEOOXOAMMOro Jisi pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
MPEIMETOB U MPAKTHKO-OPUEHTUPOBAHHKIX 3a7a4. Ha ypoBHE ocHOBHOrO 00I1IeT0 00pazoBaHus
y4eOHBIH  Marepuan TPYNINHPYETCS BOKPYT  palMOHAJIBHBIX  BBIpaXeHHH.  Anrebpa
JEMOHCTPHUPYET 3HAUCHUE MATEeMAaTUKH KaK S3bIKa IS MMOCTPOCHHS] MaTeMaTHYECKUX MOJETEH,
OIMCAHHUS MPOLIECCOB U SIBICHUN peaibHOTO MHpa. B 3amaun oOydyenust anreOpe BXOAST TaKke
JMaNbHEWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, MJIs
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCYXKICHUM.
[IpeoOpazoBanre CUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Copnepxanrie  (QyHKIMOHAIbHO-TpAaUUECKOW JIMHUM  HAIEJICHO Ha  IOJIy4YCHHUE
oOydJaronuMucs 3HaHUN 0 QYHKIHSAX KaK BaKHEUIEH MaTEMaTHYECKONW MOJENH JJIsi ONMUCAHUS
U HCCIENOBaHUsl pa3sHOOOpa3HBIX MPOIECCOB W SIBIEHUI B mpuponae u obmiectBe. M3ydeHue
MaTepuana CrocoOCTBYeT pAa3BUTUIO Yy OOYy4YalOIIMXCS YMEHHS MCIONb30BaTh pPa3InyHbIC
BBIPA3UTEIbHBIC CPENICTBA sI3bIKA MAaTEMaTUKHU — CIIOBECHBIC, CHMBOJWYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUpOBaHKME MPEJICTABICHUNA O POJIM MAaTEMAaTUKH B Pa3BUTUU LIUBUIN3ALNN
U KYJIbTYpPHI.

CormacHo yudeOHOMY TIaHy B 7-9 Kjaccax wu3ydaercs ydeOHBIM Kypc «Anredpay,
KOTOPBI BKIIIOYAET CIEAYIOLIUE OCHOBHBIC pa3lieibl coAepikaHus: «Uucia W BBIYHCICHUSY,
«AnreOpanyeckue BHIpaKEHU», «Y paBHEHUS U HEpaBeHCTBay, «DyHKIUNY.



Ha u3yuenne yaeOHoro kypca «Anredpay» orBoautcs 303 gaca: B 7 kiacce — 102 gaca (3
yaca B Henenmo), B 8§ kimacce — 102 gaca (3 ygaca B Henmenio), B 9 kimacce — 99 vaca (3 yaca B
HEJIEIIO).

COJEP)KXAHUE OBYYEHUA

7 KIIACC

Yucsa v BbIYUCICHUSA

JpoOu OOBIKHOBEHHBIE M ACCATUYHBIC, MEPEXOJl OT OMHOW (OPMBI 3aMHMCH APOOEH K
npyroi. IloHsTHE palMoOHaIBLHOTO YKCIIA, 3alIUCh, CPABHEHHE, YIIOPSAI0OUYNBAHUE PALIMOHAIBHBIX
yucen. ApugmeTudeckrue IeHCTBUS C pallMOHATBLHBIMU YKCIIaMH. Perienne 3a1a4 u3 peaibHOM
NPaKTUKU Ha YacTu, Ha APOOH.

Cremnenb ¢ HaTypaJbHBIM IOKa3aTeleM: ONpeJeleHHue, MPeoOdpa3oBaHNe BhIpAKEHUI Ha
OCHOBE OTpE/IEICHHUS, 3aIUCh OONBIINX YHcel. [IpoIeHThl, 3amuch MPOLEHTOB B BUJIE APOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaud HA MPOILEHTHI, peUICHUE 3a7ayd U3 peajbHOMI
MPaKTUKH.

[IpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKHUTENIHN HATYPAIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPAMasi U 0OpaTHast IPOMOPLHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUS

IIepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUs C IIEPEMEHHOM. JlomycTHMbIE 3HAYEHUS
nepeMeHHbIX. [IpeacTraBieHue 3aBUCHMOCTHM MEXAY BEIUYMHAMHU B BHIE (POPMYJIBL
Brruucnenus no ¢popmynam. I[IpeobpazoBanre OyKBEHHBIX BBIPAKEHUN, TOXXKIECTBEHHO PaBHbIC
BBIpaXXEHUsI, IPaBUJIa NMPeoOpa30BaHUs CYMM M IPOU3BENIEHUH, IIPaBUia PACKPBITUS CKOOOK U
NPUBEICHUS IOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJTbHBIM MOKA3aTEIIEM.

OpnowieHnbl 1 MHOrowieHbl. CteneHb MHOrouieHa. Cllo)KeHHE, BBIUUTAHUE, YMHO)KEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIlEHHOTO YMHOXKEHHMS: KBaapaT CyMMbl M KBaJpaT Pa3HOCTH.
®opmysa pa3HOCTH KBapaToB. Pa3inoxkeHne MHOTOWIEHOB HA MHOYKUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHHUs, MpaBUia MpeoOpa3oBaHUsl YpaBHEHHsI, paBHOCHIBHOCTD
YpaBHEHUU.

JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pellieHre JMHEWHBIX ypaBHeHHH. CocTaBieHHWE YpaBHEHUW IO YCJIOBHIO 3aaaud. PermeHue
TEKCTOBBIX 33/J]a4 C TIOMOIIIbIO YPaBHEHUI.

Jluneiinoe ypaBHEHHE C OBYMs MEpeMEHHBIMH U ero rpaduk. Cucrema JBYX JHMHEHHBIX
YpaBHEHHMI C JBYMs INEpeMeHHBbIMH. PemieHue cucteM ypaBHEHHH CIOCOOOM MOICTaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 337a4 € TOMOIIBI CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunara touku Ha mpsimoil. UucioBble NpoMexyTKH. PaccTrosiHne Mexay IByMst
TOYKaMU KOOPAUHATHOU IIPSIMOM.

[IpssmoyronpHas cucrema koopauHar, ocu Ox u Oy. AGcrucca M OpAMHATa TOYKH Ha
KoOpAMHATHOM miockocT. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpaduxos
peanbubix 3aBucuMocTeil. [lonstue ¢ynkmuu. [paduk Qynkmuu. CpoiictBa (QyHKIHIA.
Jluneiinas ¢pynkuus, e€ rpaduk. ['padux pynkuuu y = [x|. I'paduueckoe perienne nuHeHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHIA.

8 KIIACC

Yucsia v BHIYMCIEHUS

KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuuHbie
npUOIKEHUs UPpalMOHaIbHBIX uncen. CBolicTBa apupMETHUECKUX KBAJAPAaTHBIX KOPHEH U HX
IpPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHM M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
yucna.

CreneHb C 1eIbIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAs 3alUCh YUCTA.

Auaredpanyeckue BbIpasKeHHUs

KBaaparHbIi TpEXUIIEH, Pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.



Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanueckor napobu. CroxeHue,
BBIYMTAHNE, YMHOXKEHUE, JeJeHHUEe anreOpandeckux ApoOeit. ParroHanbHble BBIPAKEHHUS U UX
npeoOpa3oBaHueE.

YpaBHeHHUsS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, GopMyiia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOJSIIMXCS K JIMHEHHBIM M KBaapaTHbIM. IIpocteifmue npoOHO-
paloHaIbHbIE YPABHEHUS.

I'padmueckas mHTEpHIpETalUsl YpaBHEHUI C JIBYMs NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
ypaBHEHUN ¢ ABYMs IepeMeHHbIMU. [IpuMepbl pemeHus CUCTEM HEIWHEWMHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

UucnoBble HeEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCHUNIBHOCTH HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OAHOM TmepeMeHHOW. CHcTembl
JIMHEUHBIX HEPABEHCTB C OJHOU IEPEMEHHOM.

DOyHKIUHA

[onsarue ¢pynkumu. OOnacTh omnpeneneHuss 1 MHOXKECTBO 3HaueHUH QyHKuuu. CrnocoOs
3aiaHus PyHKITUH.

I'papux ¢ynkuuu. Yrenue cpoiictB QyHkumu no e€ rpaduky. [Ipumepst rpaduxos
GyHKIMI, OTpa)karoUINX peajbHbIe MPOLIECCHI.

OyHKIMY, ONMUCHIBAIOIIAE MPSIMYI0 U OOpaTHYIO NMPOMOPIUOHANBHBIE 3aBHCUMOCTH, MX
rpadukn. Oyrkimn y = x°, y = x°, y = Vx, y=|x|. [paduaeckoe peleHne ypaBHEHHIT 1 CHCTEM
YpaBHEHUM.

9 KJIACC

Yucaa ¥ BLIYUCTIEHUS

PannonanbHbIe Yncna, UppaMoHaIbHbIe YUCIIa, KOHEUHBbIE U OCCKOHEYHBIE JCCSITHYHBIC
npobdu. MHOXECTBO I€HCTBHUTEIBHBIX YHCEN, JCUCTBUTENBHBICE 4YHCIAa KaK OECKOHEUYHBIE
NeCATHYHbIE  OpoOu. B3amMHO  OMHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAMHATHOM MPSAMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuPMETHUYECKHE NCUCTBUS C JCHCTBUTEIHHBIMU
YHCIIaMU.

Pa3mepbl OOBEKTOB OKPYXKAIOMIETO MHUPA, JIUTEIBHOCTh IPOIECCOB B OKPYXKAIOIIEM
MUpE.

[IpubnuxEéHHoe 3HAYCHHE BEIMYMHBI, TOYHOCTH MNpHOMMKeHHus. OKpyriIeHHe 4YHCel.
[Ipukuaka u olieHKa pe3yJIbTaTOB BHIYMCICHHIA.

YpaBHeHUs1 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. Pelienne ypaBHEHUN, CBOIAIIMXCS K JIMHEHBIM.

KBagpaTtHoe ypaBHeHue. Pemienue ypaBHEHME, CBOIAIIMXCS K  KBaJapaTHBIM.
bukBanpatrHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHHM TPETbe U YETBEPTOU CTEICHEH
Pa3I0KEHNEM Ha MHOXKHUTEIIH.

Pemenne  npoOHO-paliOHANBHBIX  ypaBHEHHH.  PemieHMe  TEKCTOBBIX  3aaa4
anreOpanvdecKuM METOOM.

VYpaBHeHHe C ABYMSI NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem AByX JIMHEHHBIX
YPaBHEHHH ¢ ABYMs IIEpEMEHHBIMU. PerieHne cucreM IByX ypaBHEHMH, OOHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH cTerneHu. I'paduueckas HHTEpHpeTaus CUCTEMBbl YPaBHEHHH C
JBYMsI IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENMHBIX HEPABEHCTB C OHOM IIepeMEHHOHN. PelleHne CUCTEM JIMHEHHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHoOW. KBaaparHele HepaBeHCTBA. ['paduueckas MHTEpIpETaIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOyHKIUHA

Ksanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabGoia, KOOpIMHATHI BEPILIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.



I'padukn Gpyrkimii: y = kx, y=kx +b, y=k/x, y= x>, y=x, y = [x| u ux cBoiicraa.

YuciioBble MOCIEI0BATEIBLHOCTH U NPOrPeccun

[ToHsiTHE YKMCIIOBOM MOCIEIOBATEIBHOCTH. 3a/laHUE MOCIIEIOBATEILHOCTH PEKYPPEHTHOM
dopmyoit u popmysoi n-ro UieHa.

Apudmernueckass u  reomerpuyeckas — nporpeccuu.  Dopmynsl  n-ro  ujeHa
apru(METHUECKON U TeOMETPUUYECKON MPOTPECCHil, CyMMBI NIEPBBIX 7 YJICHOB.

N300pakeHne 4ieHOB apu(METHUECKOM W TEeOMETPHYECKOW MPOTrpeccCHuil TOYKaMH Ha
KOOpPJMHATHOM IIOCKOCTH. JINHEHHBIN U SKCITOHEHIIMATIBHBIA pocT. CI10KHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS NPOTpaMMbl yueOHOTO Kypca «Anrebpa»
XapaKTEepPU3YIOTCA:

1) naTpuoTHYecKoe BOCIIUTAHHE:

NPOSIBJIEHUEM HHTEpeca K NPOLUIOMY W HACTOSIIEMY POCCHUHCKOW MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMIXKECHHMSIM POCCHMUCKMX MAaTEMaTUKOB M POCCUHCKOU
MaTE€MaTUYECKOW KOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUU B IPYTUX HAYKaX W MPUKIIAIHBIX
cdepax;

2) rpaIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pPEANIU3alUdd €ro Ipas,
IPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKUIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOLIEAYpP TPakJaHCKOro OO0IIecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITHUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTH)KEHUMN
HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-ITHUECKUX MPUHIUIIOB B IEATENBHOCTH YUEHOTIO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE B PELIEHUM NPAKTHUUYECKUX 337a4 MaTEMATUUYECKOM
HAIPaBJIEHHOCTH, OCO3HAHMUEM BaKHOCTH MaTeMaTHUYECKOTO 0O0pa30BaHMUs Ha MPOTSKEHUH BCel
KHU3HH VI YCHIEITHON NPo(ecCHOHANBHOM esITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaIbHOW TPaeKTOPUH OOpa3oBaHUA U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCMIUTAHUE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PEHICHUH, pacCyKIeHUH, YMEHUIO BUJIETh MaTeMaTHYeCKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HueHHOCTH HAYYHOIO MO3HAHUSA:

OpHEHTAIlMEeH B NEATENFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNIOBEKa, MPHUPOABI W OOIIecTBa, MNOHUMaHHUEM
MaTeMaTHYeCKOM HayKH KakK cCQepbl YelOBEUECKOW NesTeIbHOCTH, JTAaloB €€ pa3BUTHS H
3HAYUMOCTH JJIs1 Pa3BUTHUS LIMBUJIN3ALUN, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MaTEMaTUYECKON
KyJIbTYpOH Kak CpEICTBOM II03HAaHHWA MHUpPA, OBJAJACHUEM IPOCTEHIIMMM  HaBbIKaMU
HCCIIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHme, (OpMHpPOBaHHE  KYJIbTYPbl  3A0POBbS W
IMOLMOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO NPUMEHATh MAaTEMaTHYECKHE 3HAaHUS B MHTEpEcax CBOErO 310pOBbs,
BEJICHUS 37J0POBOTO 00pasa >KM3HHU (37I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
pU3HAHHEM CBOETo MpaBa Ha OIIMOKY U TaKOT'o K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

OpHEHTallel Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUHU NI pelIeHus 3aaad B o0JacTu
COXPaHHOCTH OKpYXKalolleW cpefbl, MJIaHUPOBAaHUS IIOCTYIKOB M OLEHKM HMX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY’Kalolleil cpebl, 0CO3HAHUEM TJI00aIbHOIO XapaKTepa 3KOJOTHYECKHX
npo0JeM U MyTel uxX pereHus;

8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM COIUAJIBHON U IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUYECKYIO JIEATEIbHOCTh, B TOM YHUCIIE YMEHHUE YUUThCS y JAPYTHX
Jrofied, mpuoOpeTaTb B COBMECTHOM JEATETbHOCTH HOBBIC 3HAHUS, HaBBIKM M KOMIETCHIIUHN W3
OINBITA IPYTUX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAaHHM, B TOM 4Hcie (opMyTupoBaTh UICH,
MOHSTHSI, TUIOTE3bl 00 00BEKTaX M SIBICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TIIAaHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMIO, BOCIHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMBIC DPELICHUS H
neicTBus, GOpMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NeliCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

BBISBIIAATh U XapaKTEPU30BATh CYIIECTBCHHbIC MPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUI, OTHOLICHUNA MEXAY MOHATUAMHU, (POPMYTUPOBATH ONPENEICHUS MOHATHIA,
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCU(PUKALMU, OCHOBAHUS AJs1 00001IIeH s
U CPaBHEHHUS, KPUTEPUHU TIPOBOAMMOTO aHAIN3A;

BOCIIPHHUMATh, (DOPMYIUpPOBaTh U MPEOOPa30OBBIBATH CY)KICHHS: YTBEpAUTEIbHbBIE U
OTpHIIATENbHbIC, €IMHUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

BBISBIISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOpEUHS B (haKTax,
JAHHBIX, HAONIONEHUSX W YTBEP)KACHUAX, IpelylaraTb KPUTEPUHM JJIs BBIABICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEYUN;

JieNaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHUH;

pa3bupaTh JOKa3aTelbCTBA MATEMaTHYECKHMX  YTBEPXKAECHUH (IpsMble U OT
IPOTHBHOTO), IPOBOJUTH CaMOCTOSITENIEHO HECIIOKHBIE  JIOKA3aTeNbCTBA
MaTeMaTHYeCKuX (AKTOB, BBICTPAaMBaTh AapryMEHTALMIO, IPUBOAUTH NPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS,

BBIOMpATh CIOCOO pemeHus: y4eOHOM 3aaayd (CpaBHHUBAaTh HECKOJIBKO BapHUaHTOB
peleHusi, BbIOUpaTh Haubosee MOAXOAAIMUI ¢ yUETOM CaMOCTOSITETILHO BbIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBatebcKe AeiCTBUA:

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIENOBATENIbCKHI ~ MHCTPYMEHT  MO3HAHUSA,
dbopMyIupoBaTh BOIIPOCHI, (buxcupyromue MIPOTHBOPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTAaHABIMBATh KCKOMOE U JaHHOe, (OpMHUpPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IPOBOJUTH TI0 CaMOCTOSITEJIbHO COCTaBICHHOMY IUIaHY HECIOXKHBIA HSKCIEPUMEHT,
HEOOJBIIOE HWCCIEOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MAaTEeMaTHYECKOTO
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;

CaMOCTOSATENIbHO  (popMynupoBaTh 0000IIEHHS ©  BBIBOABI IO  pe3yJbTaTaMm
NPOBEAEHHOTO HAOIIOJICHHS, UCCIICOBaHUS, OLICHUBATh JOCTOBEPHOCTh IMOJTYYSHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

MPOTHO3HPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATh TIPETOIOKECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAINH, JaHHBIX, HEOOXOIUMBIX
JUISL peLieHUs 3a1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO
Pa3TUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;

BEIOHpaTh (hOpMY MpeCTaBICHUS HH(POPMAIINH 1 WIUTFOCTPUPOBATH pelIaeMble 3a1aun
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;

OLICHUBATh HAJAEKHOCTh MHGOPMAIIUU TIO KPUTEPUSIM, NMPEATIOKEHHBIM YUUTENIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIPUHUMATh U (OPMYIUPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBUSIMHU U LENSIMU
oOmIeHus, SICHO, TOYHO, I'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H



NUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHs 0 XOLy PEIIeHHs 3a7a4l, KOMMEHTHPOBATh
[IOJIyYCHHBIH pe3yibTarT;

e B X0JI¢ 00CYX/IEHHUS 33J]aBaTh BOIPOCHI MO CYIIECTBY 00CYKJaeMOil TeMbl, TPOOIEMBI,
pemaeMoON  3aJayd, BbICKAa3blBaTh WJEU, HALEJIEHHbIE Ha TIOMCK peIleHHs,
COIIOCTABJISATh CBOM CYXACHUS C CYXICHHSAMU JAPYTUX YYaCTHUKOB JIMAJIOTa,
0OHapy>XMBaTh Pa3JINuMEe U CXOJCTBO MO3UIINKA, B KOPPEKTHOH Popme GpopMynnpoBaTh
pa3HoIIacusi, CBOM BO3PAKECHHUS;

® [IPEICTaBIATH PE3YJAbTAThl PEIICHUS 337a4H, SKCICPUMEHTA, UCCIEIOBAHUA, IPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay IMpe3eHTAUud U
0COOEHHOCTEH ayIUTOPHH;

e [IOHMMaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M HMHIUBHyalbHOH PabOTHI
IPY PELICHUU YYeOHBIX MaTeMaTHYEeCKUX 3a/1a4;

® [IPUHUMATH 1IeJIb COBMECTHON JEATEIBHOCTH, MJIAHUPOBATh OPTaHMU3ALUI0 COBMECTHON
paboThl, pachnpenensaTh BUIb padoOT, JOTOBApUBATHCS, OOCYXKIaTh IIpolecc U
pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

e y4yacTBOBaTh B TpynmoBbIX (opmax paboTsl (0OCyKAeHHs, OOMEH MHEHHUSIMH,
MO3rOBBI€ IUTYPMBl U JAPYIHE), BBIIOJIHATH CBOK 4acThb pabOThl U KOOPIUHHPOBATH
CBOU JICWCTBUS C IPYTMMH YWICHAMH KOMaHbI, OIICHUBATh KA4eCTBO CBOETO BKJIAJA B
00K IPORYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHUBepPcaJbHbIE YUeOHbIe 1eHCTBUSA
Camoopranmn3anus:
® CaMOCTOATENbHO COCTABJATH IUUIaH, AJITOPUTM pEIIeHUs 3anadu (WM ero 4acTh),
BBIOMPATh CIOCOO pEIICHHS ¢ YYETOM HUMEIOIMUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM
HOBOU MH(pOpMAITUH.
CaMOKOHTPOJIb, IMOLMOHATbHBII HHTEJJICKT:
e BJAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yabTaTra pelieHus
MaTeMaTH4YeCKOH 3a1adu;
® MpeABHAETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MpPH PELICHUH 3a7aud, BHOCHUTD
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OIEHUBATh COOTBETCTBUE pe3yibTaTa ACSITEIbHOCTH NMOCTABICHHON IIEJIM U YCIOBHSIM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HEIOCTHKEHHS IIeJIM, HaXOIUTh OILIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyueHuss B 7 KJjacce OOYYaIOUIMICA TOJYYUT CIEAYIOIIHE MPEIMETHBIC
pe3yNIbTaThI:

Yucsa v BbIYUCICHUSA

BbImonHsATe, coueTas yCTHbIE W NHCbMEHHbIE NPHUEMBI, apudmeTnyecKkue IEHCTBUS C
palrOHATBHBIMH YHCIAMHU.

HaxoauTh 3HaueHus 4YHMCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HblE CIOCOOBI U
npuéMbl BBIUMCIICHHUS 3HAYCHUU JPOOHBIX BBIPAKEHUHN, COJEp)KAlINX OOBIKHOBEHHBIC U
JIECATUYHBIC IPOOH.

[lepexoautb OT onHON (hOpMBI 3amMCH YUCeN K ApYroi (mpeoOpa3oBBIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpO0B).

CpaBHUBATH U YIIOPSAIOUMUBATH PallIOHATIbHBIC YHCIA.

OxpyrisTh uucna.

BbINOTHATE MPUKUIKY U OLIEHKY pe3ylbTaTa BHIYMCICHUHN, OLIEHKY 3HAUEHUN YMCIIOBBIX
BbIpaXeHHH. BBIMOMHATH AEMCTBUSI CO CTENIEHSMHU C HATYPAJbHBIMU MMOKA3aTEISIMHU.



[IpuMeHATh NpU3HAKK JETUMOCTH, Pa3JI0)KEHUE HA MHOKUTEIN HATypalIbHbIX YUCE.

PemaTte mNpakTUKO-OPHMEHTUPOBAHHBIE 3aa4M, CBSI3aHHBIE C OTHOIICHHWEM BEJIMYMH,
PONOPUMOHAIBHOCTBIO BETUYUH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YNIbTAThl PELICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBath anredpanyecKyro TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaa.

Haxoaute 3HaueHs1 OyKBEHHBIX BBIPXKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX NEPEMEHHBIX.

BrimonHaTe npeobpazoBaHus LENOr0 BhIPaXKEHHs] B MHOTOWIEH MPHUBEIECHUEM MOI00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBITTONHATE yMHOXKE€HHE OJHOYIEHA HAa MHOTOWIEH W MHOIOYJI€HAa Ha MHOTOYIEH,
OPUMEHSATH (POPMYITBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyIIecTBISATh Pa30KEHNE MHOTIOYWIEHOB HAa MHOYKHTEIM C MOMOILIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOMKUTENS, TPYIIIHPOBKH CIAraeMbIX, MPUMEHEHHs (OPMYJ COKpAIIEHHOTO
YMHOKEHHS.

[IpumensTs npeoOpa3oBaHUS MHOTOWIECHOB [UIS pEIIEHUS pPa3MUYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaJIbHON MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEH C HATYpaJbHBIMHU MOKA3aTENIMU 7Sl TpeoOpa3oBaHus
BBIPAXKEHHUI.

YpaBHeHUs M HEPABEHCTBA

Pemars nuHElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSA MpaBuja Mepexoja OT
UCXOJHOIO ypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsThb, SBISIETCS M YHUCIO KOpPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckrie METOAbI P PEILICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepsI Map YKcen, SBISIOMIUXCS PEIIeHUEM JTUHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEHMHOTO YpaBHEHHUS C JABYMs
NEepPEMEHHBIMH, TIOJIB3YACh TPaPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cucreMbl NBYX JIMHEMHBIX YpaBHEHUH C JBYMsSI NEPEMEHHBIMU, B TOM YHCIE
rpadu4ecKy.

CocTaBnsiTh W pemiaTh JMHEHHOE YpPaBHEHUE WIIM CUCTEMY JIMHEHHBIX YpaBHEHHUM IO
YCIOBUIO 3a/ladl, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUHA

N300pakath Ha KOOPAMHATHOM TMPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpAMHAaTaM, Jy4d, OTpPE3KH, WHTEpBaJbl, 3alUChIBaTh YMCIOBBIE IIPOMEXKYTKM Ha
anreOpanvIecKoM sI3bIKE.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TMHEWHBIX QyHKIUNA. CTpouTh Tpaduk GYHKIHNH Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBUCUMOCTH MEXIy BEIMYHMHAMU:
CKOpPOCTb, BpEMsl, PAacCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTh, IMPOU3BOAUTEIBHOCTh, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Nonumath rpaduyeckuil crocod MpeacTaBICHHUS W aHanM3a WHPOPMAlLUHU, U3BIIEKATh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 TPapUKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kJacce OOYyYarOUIMIiCS TOJNYYUT CIEAYIOIIME MpPEIMETHBIC
pe3yabTaThI:

Yucsa v BbIYUCICHUSA

Hcrnonb30BaTh HavyallbHBIE IPEICTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHMCEN IS
CpaBHEHMsI, OKDYIJIEHUS M BBIYUCICHHH, M300paxkaTb ACUCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPJAMHATHOU MPSIMOIA.

[IpumensTh TMOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHSA, HAXOAWUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJbKYJIATOP, BHIIOIHATE MpeoOpa3oBaHuUs BHIPAXKECHUIH,
CoZlepaKaIIMX KBaApaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEM.



Hcnonp3oBaTh 3amucu OOJIBIIMX W MalIbIX YHMCEJI C MOMOUIbIO JAECATUYHBIX JIpo0eil u
creneHeit yucna 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHsATH TMOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBIMOIHATH IpeoOpa3oBaHuUs
BBIPAKEHMM, COAEPIKALUX CTEIEHU C LIEJIBIM ITOKa3aTEJIEM.

BhITIONMHATE TOXAECTBEHHBIE MPEOOPa30BaHMs PANMOHAIBHBIX BBIPAXCHUI Ha OCHOBE
MpaBJI AEMCTBUI HaJl MHOTOWIEHAMHU U alireOpandyeckuMH IpOOsiMHU.

PackitanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKHUTEINH.

[TpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUN [ pEIIeHHs Ppa3JIMYHbIX 3a1ad U3
MaTE€MaTUKH, CMEXXHBIX IIPEIMETOB, U3 peaJTbHON MPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiate nuHeliHble, KBaJIpaTHBIC YpaBHEHUS U PAllMOHAIbHBIE YPABHEHUS, CBOASIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBOoauTH NMpPOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
IpPUMEHEHHEM Trpa@UuecKkux IMpeacTaBiIeHU (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHUE WIIU
CUCTEMA YPaBHEHMH PEIIECHUs, €CIIN UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandyeckod MOJENIH C
MOMOIIIbIO  COCTaBJIEHUSI YpPAaBHEHHUS WM CHUCTEMbl ypaBHEHHWH, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4¥ MOJYYEHHBIA pe3yibTarT.

[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB /JIsI CPABHEHUS, OLICHKH, pelIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEeHHOM U HX CHUCTeMbl, JaBaTh IpadUUECKyI0 HIUIIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUHA

[Torumath W UCHONB30BaTh (PYHKIMOHAIBHBIE TIOHATHS ©  S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYEHHUsSI), ONPEAeNATh 3HAaYeHHEe (QYHKIUU MO 3HAYEHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

CtpouTts rpaduiky deMeHTapHBIX QYHKIIUHA BUIA:

y=k/x,y=x% y=x y=[x|, y = VX, onuchIBaTh CBOICTBA YHCIOBOI (PYHKIHH 110 e&
rpaduxy.

K xonmy oOyueHuss B 9 kJacce 0OOyYarOUIMIiCS TOJYYUT CIEAYIOIIME MpPEIMETHBIC
pe3yabTaThI:

Yucsa ¥ BbIYUCICHUSA

CpaBHMBATh U yNOPSAAOYHUBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIC YUCIIA.

BeimonusaTe apudMeTHdeckue NEHCTBUS C PAllOHATBHBIMU YUCIIAMHU, COUYETasl YCTHBHIC H
MACbMEHHBIE TPUEMBI, BBITTOIHATH BBIYUCIECHUS C HPPALMOHAIBHBIMU YUCIIAMH.

Haxoauts 3HaueHust cTeneHel ¢ 1eNbIMU MOKA3aTesIMU U KOPHEH, BBIYUCIIATh 3HAYEHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyriaTh ACUCTBUTEIbHBIE YKCIIA, BBINOIHATH MPUKUAKY pPE3yJibTaTa BBIUMUCICHUH,
OILICHKY YHCIIOBBIX BBIPAXKECHUM.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHEHBIE W KBAApAaTHBIC YPAaBHEHMS, YPAaBHEHUs, CBOJISAIIMECS K HUM,
npocTelime ApoOHO-PAMOHANIBHBIC YPaBHEHHUS.

Pemate cucTemMbl JBYX JMHEHHBIX YPAaBHEHMI C JABYMs IIEPEMEHHBIMU U CHCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SABIISICTCS JIMHEHHBIM.

Pemars TekcToBble 3amaud anreOpanyeckKuM CIOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHUS UM CUCTEMBI JIBYX YPABHEHHI C IByMs IEPEMEHHBIMU.

[IpoBOaMTH MpoOCTENIINE UCCIENOBAaHNS YPABHEHUN U CUCTEM YPaBHEHUI, B TOM YHUCIIE C
NPUMEHEHHEeM Tpa@UuecKux IMpeAcTaBlIeHU (yCTaHAaBIMBAaTh, WMEET JIM YpaBHEHHUE WIIU
CUCTEMa YpaBHEHMH pEIlIeHNs], €CII UMEET, TO CKOJIbKO, U Ipoyee).

Pemarr nuHeliHBIE HEpaBEHCTBA, KBAJApaTHBIE HEPABEHCTBA, H300pakaTh pEIICHUE
HEPaBEHCTB HA YUCJIOBOW MPSMOM, 3aIMCBIBATH PEHIEHUE C TOMOLIBI0 CHMBOJIOB.

Pemate cucreMpl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOLINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CHCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOI,
3aMChIBAaTh PELIEHUE C TOMOLIbIO CUMBOJIOB.



Hcnonb30BaTh HEpAaBEHCTBA IPU PELICHUH Pa3IMUYHBIX 3a/1a4.

DOyHKIUHA

Pacno3HaBaTh pyHKIIMHM H3y4eHHBIX BHIOB. [IoKa3pIBaTh cCXeMaTHYECKH PACIIONOKEHHE Ha
KOOPJAMHATHOH MJIOCKOCTU TpaduKoB (PyHKIMH BUA:
y=kx,y=hkx+b y=kix,y=ax’ +bx + ¢,y =x°, y=vx, y = |x|, B 3aBHCHMOCTH OT 3HaUYCHNIi
K03(pPHUIIMEHTOB, ONMUCHIBATH CBOMCTBA () yHKIIUH.

Crpouth M M300paxkaTb CXEMATUYECKH TpaQUKH KBAaJpAaTUYHBIX (YHKIUI, ONUCBHIBAThH
CBOWCTBA KBaIPATUYHBIX (DYHKIMI MO UX IpaduKaMm.

PacnoznaBath  KkBajgpatuuHyro (QyHKIM 1o  ¢Gopmyie, NPUBOAUTH  NPUMEPHI
KBaJPaTUYHBIX QYHKUUH U3 peaTbHOMN KU3HU, PU3UKH, TEOMETPHH.

YucJi0BbIE MOCJIE10BATEIbHOCTH U MPOrPECCHH

Pacnio3naBate apuMeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCUU MIPH Pa3HBIX CIOco0ax
3aJJaHus.

BbIMONMHATE BBIYMCICHHUS C MCIOJIB30BaHHEM (OPMYN N-ro 4ieHa apudMeTrudeckor u
reOMETPUUYECKON TPOrpeCCUii, CyMMBbI MIEPBBIX N YJIEHOB.

N3006pakaTh WwieHbI MOCIEI0BATEILHOCTH TOYKaMU Ha KOOPAWHATHOH IJIOCKOCTH.

Pemate 3aaum, CBSI3aHHBIE C YMCIOBBIMHU IOCJIEIOBATENBHOCTSAMHU, B TOM YHUCIIE 3aJaud
U3 PeaTbHOM KU3HU (C HCIIOIB30BAaHUEM KalIbKYISTOPa, HU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE

7 kaacc
Ne HaumeHoBaHue pa3/ie/ioB M TeM Beero KOJ?::;;?E:;:IZB IpaxTiueckue JyekTpoHHbIE (HU(POBBIE)
n/n NMPOrpamMMbI oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoTbI
1 Yucna ¥ BeIYKUCIIEHUS. PalioHaabHbIE 25 2 bu6mmoreka [IOK
qrcna https://m.edsoo.ru/7f415b90
2 AnreOpanyeckue BbIpaXCHUs 27 1 Bu6muotexa [JOK
https://m.edsoo.ru/7f415b90
3 VYpaBHEHUS 1 HEPABEHCTBA 20 1 bubnuoteka [JOK
https://m.edsoo.ru/7f415b90
4  Koopaunatsl u rpadpuku. OyHKIuu 24 1 bubnuoteka [JOK
https://m.edsoo.ru/7f415b90
5 | TloBtopeHue u 06001IeHUE 6 1 bubmmoreka [JOK
https://m.edsoo.ru/7f415b90
Oo01ee KOJIMYECTBO YACOB M0 MPOrpamMmme 102 6 0




8 kiaacce

KoanuyecTBO 4acoB

Ne HaumeHoBaHue pa3/ieioB U TeM daekTpoHHbIe (UU(pPOBHIE)
n/n  NporpaMmsl Bcero  Koutpoabneie  Ilpakruieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 Yucna u Beruncienus. KBagparuele 15 1 Bu6muotexa [JOK
KOpHU https://m.edsoo.ru/7f417af8
2 Yucna u Beruncienus. CTeneHs ¢ 7 but6mmoreka [IOK
I[eJTBIM TIOKa3aTeNeM https://m.edsoo.ru/7{417af8
3 | AnreOpanyecKkue BBIPAKCHHSI. 5 1 bubnmoreka [JOK
KBagparuslii TpéxuneH https://m.edsoo.ru/7f417af8
4  Anrebpanyeckue BbIpaXKEHHUS. 15 1 Bbubmuotexa [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHEHUS 1 HEPABEHCTBA. 15 1 bubnuoteka [JOK
KBaapatHbie ypaBHEHUs https://m.edsoo.ru/7{417af8
6  YpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubmmoreka [JOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
7  YpaBHEHUS U HEPABEHCTBA. 12 1 bubnuoteka [JOK
HepaBencraa https://m.edsoo.ru/7{417af8
8 Oynkuuu. OCHOBHbBIC TOHATUS 5 bubmmoreka [JOK
https://m.edsoo.ru/7f417af8
9 | @Oynkuuu. Yucnossle GyHKIUN 9 Bbubmuotexa [JOK
https://m.edsoo.ru/7f417af8
10  TloBTopenue u 0600IICHHE 6 1 but6mmoreka [IOK
https://m.edsoo.ru/7{417af8
O01mee KOJIMYECTBO YaCOB 0 NPpOrpaMMme 102 6 0




9 kjacc

lij“l-’] HauMeHoOBAHHE PAIEIOB H TeM BIEZ::““TI'ZZ;:COB DJieKTpoHHbIE (I (PPOBbBIE)
nporpaMmbl poabHbie  IIpakTHyeckue oGpa3oBaTe/ibHBIE PeCypPChI
padoThI padoThI
1 Yucna ¥ BEIYMCICHUS. 9 1 bubmunoreka LIOK
JleficTBUTEIbHBIC YHCTIA https://m.edsoo.ru/7t419d08
2 YpaBHEHHS U HEPABEHCTBA. Y paBHEHUS 14 1 bubnuotexa [JOK
C OJTHOU TIEPEMEHHOI https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUM https://m.edsoo.ru/7f419d08
4 VYpaBHEHMS U HEPABEHCTBA. 16 1 bubnuoteka [JOK
HepaBencraa https://m.edsoo.ru/7f419d08
5 OyHKIIUA 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
6  UYwucioBsle MoCiIeI0BaTEILHOCTH 15 1 bubmuoreka [{OK
https://m.edsoo.ru/7f419d08
7  TloBTopenue, 06001ICHHE, 15 1 but6mmoreka [IOK
CUCTeMAaTH3aIusI 3HAHHHA https://m.edsoo.ru/7f419d08
O01uree KOJMYECTBO YACOB MO MPOrpaMme 99 7 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Marematuka. Anredpa: 7-it kimacc: 6a30BbIil ypoBeHb: yueOHUK. Makapsrue 10.H.,
Munarox H.I'., Hemikos K.M. u npyrue; noxg pex. TensikoBckoro C. A
Marematuka. Anrebpa: 8-if kiacc: 6a30BbIi ypoBeHb: yueOHuK. Makaperues FO.H.,
Munmrok H.I'., Hemkos K.W. u npyrue; noxa pexn. Tenskosckoro C.A.
Maremaruka. Anreopa: 9-it kimacc: 6a30BbIl ypoBeHb: yueOHuk. MakaperueB FO.H.,
Mungiok H.I'., Hemkos K.W. u npyrue; nox pen. TensikoBckoro C.A.

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Anrebpa: 7—9-¢e kitacchl : 6a30BbIi YPOBEHB : METOAMYECKOE mocooue Kk M34 mpeaMeTHoM
nuHUK y4eOHuKoB 1o anredpe FO. H. Makapsruesa, H. I'. Munmiok, K. Y. HemrkoBa u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. udposas 6udaunorexa [[OK

2. Enunas xomnexuus Hudpossix O6pazoBaTenbHbIX Pecypcos.
3. Poccuiickas OnexktponHast [lkona



