


IHHOACHUTEJBbHAA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 001Iero oOpa3oBaHHs: OHa OOeCreYMBacT
U3YyYEHUE APYTUX NUCHUIUIMH, KaK €CTeCTBEHHO-HAyYHOT0, TaK U TYMAaHUTAPHOTO IUKJIOB, €€ OCBOCHHE
HE0O0X0UMO JUIsl TPOJIOJDKEHUsT 00pa3oBaHUs M B MOBCEIHEBHOW JXU3HH. Pa3ButHe y 00ydarommxcs
HAYYHBIX TPEICTABICHUI O TMPOUCXOXKIECHHH M CYIIHOCTH ajredpanydeckux alOcTpakuuii, crmocobe
OTpaXEHHUsSI MaTeMaTHYeCKOW HayKoW SBJICHHI M TMPOIECcCCOB B NpHUpoae U OOIIECTBE, pPOJIH
MaTeMaTUYeCKOT0 MOJIETUPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTHKE CIOCOOCTBYET (hOPMUPOBAHUIO
HAYYHOTO MHPOBO33PEHHS] M KaueCTB MBIIJICHUS, HEOOXOAMMBIX IJIsl aJanTaldd B COBPEMEHHOM
muppoBoM obrmiectBe. M3yueHue anreOpbl oOecleunBaeT pa3BUTHE yYMEHUs HAOIOIaTh, CPABHHUBATH,
HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBILIUICHUS, CIIOCOOHOCTH apryMEeHTHUPOBAHHO
000CHOBBIBAaTh CBOM JEHCTBUS U BBIBOABI, (hopmyiupoBaTh yTBepxkaeHus. OcBoeHHE Kypca anreOpbl
o0ecreynBaeT pa3BUTHE JOTMYECKOTO MBIIUICHUS OOYYaroIIMXCs: OHH HCIOJB3YIOT JIEAYKTUBHBIE U
MHIYKTHBHBIE pacCyXIeHHsI, 0000IIeHne U KOHKPETU3aIio, abcTparupoBanue U ananoruto. Odydenue
anredpe mpeanoaaraeT 3HaYUTENbHBI 00BEM CAMOCTOATEIBLHON JESITENbHOCTH 00YUYaOIUXCSl, TOITOMY
CaMOCTOSITENIbHOE PEIICHUE 3314 ABIISETCS peanu3alreil AesTeIbHOCTHOTO MPUHIUIA O0yUYEeHHUS.

B crpykType mporpamMmbl yd4eOHOro Kypca «Amnredpa» Uisi OCHOBHOTO 0O0IIero o0pa3oBaHUA
OCHOBHOE MECTO 3aHHMAIOT COJEP)KaTeIbHO-METOJMYECKUEe JUHUH: «Yucna u  BBIYUCICHUS,
«AnreOpanyuecKkue BBIPAXKEHUS», «YpaBHEHHS M HepaBeHCTBa», «Dynkumm». Kaxmas u3 >THX
COJIEPKaTEIbHO-METOMYECKUX JIMHUWA pPa3BUBACTCSI HA MPOTSDKEHUU TPEX JeT HU3YYEeHHs Kypca,
B3aMMOJICHCTBYS C JAPYTMMHU €ro JHHUAMU. B Xoje wu3ydeHus y4eOHOro Kypca oOydaromumcs
IPUXOIHUTCS JIOTUYECKH PacCyKIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3H € 3THM B
nporpaMMmy y4eOHOTro Kypca «AureOpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEACTABICHHBIC BO
BCEX OCHOBHBIX paszJelax MaTeMaTUYecKoro oOpa3oBaHUS U CIOCOOCTBYIOIIME  OBJIAJICHUIO
00y4JaroIMMHUCS OCHOB YHHBEPCAJIILHOTO MaTeMaTH4yecKoro si3bika. CopaepikaTeabHOM U CTPYKTYpPHOM
0COOEHHOCTBIO Y4eOHOTO Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nmuHUM «Yucna W BBIYHCICHHS» CIY)KUT OCHOBOHM Ui JalbHEUIIETO H3y4YCHUs
MaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO Yy OOYYaIOIIMXCS JIOTMYECKOTO MBIIUICHHS, (HOPMHPOBAHUIO
YMEHUS T0JIb30BaThCsl AITOPUTMaMH, a TaKXKe MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX
JUIS TIOBCETHEBHOW JKM3HH. Pa3BUTHE MOHATHS O YMCIIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C pAIMOHAIBHBIMA W HPPAMOHAIBHBIMUA YHUCIAMH, (OPMHPOBAHUEM TPEACTABICHUNA O
JeMCTBUTENILHOM 4YHcJe. 3aBepIieHHE OCBOEHHUS YMCIOBOW JIMHUM OTHECEHO K CpelHeMy oOuieMy
00pa3oBaHUIo.

Conepxanue IBYX anreOpandecKux JIMHUN — «AnreOpandecKkue BBIPOKEHUS» M «YpaBHEHUS H
HEPAaBEHCTBa» CMOCOOCTBYET (OPMHUPOBAHUIO y OOyYaloIIMXCS MaTeMaTH4YecKOoTo  ammapaTa,
HE00XO0IMMOT0 Ui PeLIeHHs 3aJa4 MaTeMaTHUKU, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX
3agad. Ha ypoBHe OCHOBHOro oOmiero oOpa3zoBaHMs Y4eOHBIH MaTepuald TpYIIUPYETCs BOKPYT
palMoOHANBFHBIX  BBIpaXCHUH. AnreOpa IEMOHCTPUPYET 3HAaYCHHWE MAaTeMaTHKH KakK si3bIKa IS
MIOCTPOCHHUST MaTEeMaTHYECKUX MOJIENel, OMUCAHUs TPOIECCOB W SBICHUH pearbHOr0 Mupa. B 3amaun
o0yuyeHHs anredpe BXOAAT TaKXkKe JalibHeillee pa3BUTHE allTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOMMOTO,
B YAaCTHOCTH, JUIsI OCBOCHMS Kypca MH(POPMATUKU, U OBJIaJICHUE HaBBIKAMU JIEJYKTUBHBIX PacCyXJICHHM.
[IpeoOpazoBanne CHUMBOJBHBIX (OPM CIOCOOCTBYET pa3BUTHUIO BOOOPaXKEHHs, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Copnepxanue (yHKIMOHAJIBHO-TpAQUUECKOW JIMHUU HaIEIEHO Ha MOJy4YeHHE OO0YyYarouMMHCs
3HaHUH O QYHKUMAX KaK BaKHEHMIIEH MaTeMaTHYecKOW MOJENu Uil ONHCAHUS M MCCIIEOBAaHUS
Pa3HOOOpPA3HBIX MPOIECCOB M SBICHUM B Mpupojae W odOmiecTBe. M3ydeHue marepuana CrocoOCTBYeT
pa3BUTHIO y OOYYalOIMUXCS YMEHHS WCIIONb30BaTh pa3iIMYHBIC BBIPA3UTENBHBIE CPEICTBA S3bIKA
MaTeMaTHKd — CIIOBECHbIe, CHMBOJIMYECKHE, TpauuecKkue, BHOCHT BKJIaJ B (OPMHpPOBAHUE
MPEJICTABICHUIA O POJIM MATEMATUKH B PA3BUTHUU ITUBUIH3AINH U KYJIBTYPHI.



CornacHo yueOHOMY MiaHy B 7-9 kjaccax u3ydaercs y4eOHBIH Kypc «Anredpay», KOTOPBIH
BKJIIOYAET CJIEAYIOUINE OCHOBHBIE pa3fienibl coaepkaHus: «Yucna v BBIYMCICHUSA», «ANreOpanydeckue
BBIpAXECHUSY, «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

Ha u3yuenue yueObHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 yaca (3 gaca B
Hezento), B 8 kiacce — 102 yaca (3 yaca B Hegento), B 9 kiacce — 102 yaca (3 yaca B HeZIeNio0).



COJEPKAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOoA OT OAHON (opMmbl 3amucu Apolel K
apyroi. IloHsaTHEe panMoOHaIbHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIOPAJOUYMBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKkue IeHCTBUS C pallMOHANBHBIMU YHMCiIaMH. Perienue 3amaq U3 peanbHOU
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeJelieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIINX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 33/1a4M HA MPOLCHTHI, PEIICHUE 3a/1a4 U3 PealbHOU
IIPaKTUKHU.

ITpuMeHeHne NPU3HAKOB IE€IMMOCTH, PA3JIOKEHNUE HA MHOXKUTEIN HATYPaIbHBIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM UYHCIIE NIpsiMast U 00paTHas MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOMU. JlOImMyCTUMBIE 3HA4YECHMS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpaXCHUSI, IPaBUJIa MIPEOOPa30BaHUSI CYMM M IPOU3BEJIEHUM, IIPaBUJIa PACKPBITHSA CKOOOK U
IIPUBE/ICHUS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnowieHsl U MHOrouwieHsl. Crenenb MHOrounaeHa. Cilo)KeHHE, BBIUYUTAHUE, YMHO)KEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJIpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUe, KOPEHb yYpaBHEHUs, IPpaBUia MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHWHBIX ypaBHeHUH. CocTaBi€HHME YpaBHEHHH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3a/]1a4 C [IOMOLIBbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
ypaBHEHUW C JABYMsI TIEpeMEHHBIMHU. PelieHue cucreM ypaBHEHHH CIOCOOOM TMOACTaHOBKH.
IIpuMepsl pelIeHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM YPaBHEHUIA.

DOyHKIUH

Koopannara Toukum Ha mnpsMod. UucinoBble NPOMEXKYTKH. PaccTositHue Mexnay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cucrema koopauHat, ocu Oxu Oy. AGcmucca ¥ OpAMHATAa TOYKH Ha
KOOpAMHATHOM miockocT. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIHUH.
Jluneitnast ¢pynkuus, e€ rpapuk. ['paduk pynkuuu y = [x|. ['paduueckoe pemenmne JIuHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPAaBHEHUM.

8 KUIACC

Yuciaa 1 BLIYHCTICHUS

KBanmpatubeiii kopenp u3 uymcna. lloHarue 00 wuppanvoHanibHOM 4wucihe. JlecaTHdHbIE
npUOIKEHUs UppaAlMOHATBHBIX uncen. CBolcTBa apuMeTHYecKuX KBaJAPATHBIX KOPHEH U UX
MPUMEHEHHE K MpeoOpa3oBaHHUIO YHCIOBBIX BBIPAKCHUU W BBIYHCICHUSIM. JlelicTBUTENIHHBIC
qpcla.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHIapTHAs 3alKiCh YUCIa.



Anredpanyeckue BbIPaKeHUs

KBanpatublit TpéxuseH, pa3inoxeHne KBaApaTHOro TpEXWIeHa HA MHOXKHUTEIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckod npobu. CroxkeHue,
BBIUMTAHUE, YMHOXKEHHE, ACIEHUE anreOpandeckux apoOeil. ParmoHanbHble BRIPAKCHHS U HX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBanparnoe ypaBHeHue, (opmyna KOpHEHl KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTHbIM. [Ipocteiimme apoOHO-
panoHaIbHbIC YPAaBHEHUSI.

['padmyeckas mHTEepHpeTanus ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUU C JOBYyMs IepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEeIMHEWHBIX ypaBHEHHH ¢
JIBYMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

UucnoBble HepaBeHCTBA W HUX CBoWcTBa. HepaBeHCTBO ¢ OJHOM TMEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA € OAHOW mepeMeHHOM. CucreMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUUHA

[Tonstue Qynkuuu. OGMACTh OMpEENIeHNs U MHOXKECTBO 3HaueHUH ¢GyHKIuH. CrnocoOsl
3agaHus QYHKIIHIA.

I'padux Qynxmun. UYrenue cpoictB ¢(yHKIHH 1o e€ rpaduky. Ilpumepsr rpaduxos
(GyHKIMH, OTpa)aroluX peaabHble IPOLECCHI.

OYHKINY, OMUCHIBAIOIINE MPSAMYI0 U OOpPaTHYIO MPOMOPIHOHATIbHBIE 3aBHCUMOCTH, HX
rpaduxu. OyHkuun y = X2,y = X3,y = \x, y=|X|. ['paduueckoe pemenne YpaBHEHUH U CUCTEM
YpPaBHEHUU.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble 4Kcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCE, ACUCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIe
JIecsTUUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKJIY  MHOXECTBOM
JIEHCTBUTEIIBHBIX YNCE U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JEeMCTBUTENBHBIX YHCEN, apu(MeTHuecKue AECUCTBUS C JCHCTBUTEIbHBIMHU
YHUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYXAlOILIEro MHpa, JAJUTEIBHOCTH IPOILIECCOB B OKPYKAIOIIEM
MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue 4Yuced.
IIpuknaka v OLlEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHUsI M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TpPETbeW U 4YETBEPTOM CTEIEHEN
Pa3I0KEHUEM Ha MHOKHUTEIIH.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemmenne TEKCTOBBIX 3az1a4
areOpanyeckKuM METOOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaguk. PemieHue cucteMm ABYX JTUHEWHBIX
YpaBHEHUN C JIBYyMs IE€pEMEHHBIMU. PellleHne cHucTeM [BYX YpaBHEHUHM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 areOpanyeckKuM CrocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JUHEHHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PelieHne cucrteMm JIMHEWHBIX
HEpaBEHCTB C OJHOM mepeMmeHHOM. KBaapaTHeie HepaBeHCTBa. ['paduueckas WHTEpIIpeTaIus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yskmus, e€ rpapuk u cpoiictBa. [lapa®oma, KOOpAMHATH BEPIIHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dyskmmit: y = kx, y=kx + b, y=k/x, y =x3, y = Vx, y = |x|u uX cBoiicTBa.

YuciioBble MOCI€10BATEILHOCTH W IPOrPeccuH

[TonsiTe 4MCIOBON MOCIENOBATENIBHOCTH. 3aJaHUE IOCIIENOBATEILHOCTH PEKYPPEHTHON
dbopmyroit u popMyIoi N-To YiIeHa.

Apudmernueckass u  reomerpuyeckas — mnporpeccur.  Dopmynsl N-ro  4eHa
apru(METHUECKON U TeOMETPUYECKON MPOTPECCHii, CyMMBI IEPBBIX NUJICHOB.

N300pakeHre 4WIEHOB apu(METHUECKOW M TEeOMETPUYECKOM MPOrpeccuid TOYKaMu Ha
KOOPJMHATHOMU IJIOCKOCTH. JIMHENHBIN 1 3KCOHEHIMAJIbHBINA POCT. CII0KHBIE TPOLEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS NIpOrpaMMbl y4eOHOro Kypca «Aunredpay»
XapaKTepU3YIOTCS:

1) naTpuoTHYeCKOe BOCIIUTAHME:

NpOSIBJICHUEM HHTEpeca K MPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCHUHUCKOMN
MaTeMaTUYECKOH IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JIOCTHXKEHUHN B APYTUX HAyKax M MPUKIIATHBIX
chepax;

2) rpa:KIaHCKoOe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
NpEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBAaX (YHKIMOHMPOBAHHS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKEHUUN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHUHM MPAKTUYECKUX 3a]ad MaTEeMaTHUYeCKOU
HAIPABICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOT0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPHUH OOpa3oBaHUsS U
YKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U SCTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIECHUN, YMEHUIO BUJETh MAaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpeAcTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW eATEeTbHOCTH, JITAloB €€ pPa3BUTUSA U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  310POBbS M
IMOIUOHAIBLHOIO 0J1IAroNoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/0POBbA,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckass aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBbIKAa pedIieKcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUH Ul pellieHus 3ajad B o0yacTu
COXPAHHOCTH OKPYKAIOIIEH Ccpefpl, TIAHUPOBAHUSA TOCTYNKOB W OICGHKH HMX BO3MOKHBIX
MOCJICJICTBHM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHWEM TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JieM U yTel X pelieHus;

8) ajanTanus K UN3MEHAIUMCS YCJI0BUSIM CONMATbHONW M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESTeIbHOCTb, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
Jrofiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
OTBITA IPYTHUX;



HEO0OXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM uucie (pOpMyIUpOBaTh UACH,
MOHSTHSI, TUIIOTE3bl 00 0OBEKTAaX M SABICHUSX, B TOM YHCIIE€ paHEee HEM3BECTHBIX, OCO3HABaTh
neduIuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMI0, BOCIPUHHMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATb NPUHUMAEMBbIE PELIEHUS U

neicTBus, GOpMyYIUPOBATH U OLEHUBATH PUCKU U TIOCIEACTBUSA, (HOPMUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBrble Jiornueckue aeiicTBuA:

BBISBJIATH U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
NOHATHI, OTHOIICHUH MEXAY MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS IMOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PUKANU, OCHOBaHUA JJs1 0000IIeHUs
U CpaBHEHHUs, KPUTEPUU IIPOBOJMMOI0 aHAIN3a;

BOCIIPHHUMATh, (DOPMYyIUpPOBaTh U MPE0OPa30BHIBATH CYKIEHHS: YTBEpAUTEIbHBIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJISITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUs B (pakTax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKACHUAX, IpelylaraTb KPUTEPUM JUIsl BBIABICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JieNlaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJIOUEeHUH, YMO3aKIIOYEHUH 110 aHaJIOTUH;

pa3buparh J0Ka3aTeslbCTBA MAaTEMaTHUYECKUX YTBEPXKICHMH (mpsiMble ©  OT
IIPOTUBHOTO), IPOBOJUTH CaMOCTOSITEJIbHO ~ HECIIOKHBIE  J0Ka3aTelbCTBA
MaTeMaTHYeCKuX (PAKTOB, BBICTPAaUBATh APTYMEHTAIMIO, NPHUBOIUTH IPHUMEPHl U
KOHTpHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

BbIOMpaTh crnoco0 pelieHust y4yeOHOM 3agaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
peleHus, BEIOUpaTh Hanbosee NOAXOAAINHA ¢ YIETOM CaMOCTOSITEIbHO BBIJEIEHHBIX
KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

UCMOJIb30BaTh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  WHCTPYMEHT  IO3HAHUA,
dbopMynupoBath BOIIPOCHI, ¢$ukcupyroume IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHO€, (OpMHUPOBATh THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHEHUE;

IPOBOAMTH IO CaMOCTOSITEIbHO COCTaBJIEHHOMY IUJIaHY HECIOKHBIM HSKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;

CaMoCTOsITeNIbHO  (hopMyaHpoBaTh OOOOIIEHHMS M BBIBOJABl IO  pe3yibTaram
POBEAEHHOTO HAOIIOAEHMS, UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMUIA;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTATH TPEATION0KECHUS
0 €ro pa3BUTUH B HOBBIX yCJIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTHh MH(OPMALMU, AAHHBIX, HEOOXOIUMBIX
JUIS peLLIeHUs 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH HH(OpMAILIHIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (hopMy MpeACTaBICHUS MHOOPMAIIUHN U WIUTIOCTPUPOBATH PEIIaeMble 3a]jauu
cXeMaMH, ArarpaMMaMu, HHOM rpadukoil 1 uX KOMOWHAIMSIMU;



OLICHUBATh HAAEKHOCTh MH(DOPMAIIUH 110 KPUTEPUSAM, MPEATIOKESHHBIM YUUTEIIEM HIIU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMH U IEIISIMHU
oOlIeHusi, SICHO, TOYHO, I'PAaMOTHO BBIPaXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PELICHUs 3aa4l, KOMMEHTUPOBATh
IIOJIYYEHHBIH pe3yibTaT;

B X0J1e 00CYX/IeHHUS 33/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKAaeMON TEMBbI, MPOOIEMBI,
pelmaeMoil  3adaud, BbICKa3blBaThb WJAEH, HALEJIECHHbIE Ha IOUCK pEIICHUs,
COIMOCTABJIAITh CBOU CYXKIEHMS C CYXKACHHUAMH JPYIMX YYacTHHUKOB JMAaJIOra,
oOHapyXHUBaTh Pa3IMuUe U CXOJICTBO MO3UIIHIL, B KOPPEKTHOI dhopme popmynrpoBaTh
Pa3HOIJIACHS], CBOU BO3PAKEHNUS,

IIPEACTABIISATh PE3YJbTATHl PEIICHUS 3a]1a4M, YKCIIEPUMEHTA, UCCIIEI0BAHMS, IIPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BHICTYIUICHHUS € Y4ETOM 3a7ay IMPE3CHTAUH U
O0COOEHHOCTEHN ayAUTOPUH;

NOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHAHONH M WHIMBHUIYAIbHOH pabOTHI
IIPU pEIIEHNU YYEOHbIX MaTEMaTHUECKUX 3ajiay;

IPUHUMATD 1I€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacmpenensTh BHUAB pabOT, IOrOBapUBaThCA, OOCYXXKIATh NpPOIECC U
pe3ynbTaT paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNNOBBIX (GopMax paboThl (00CYXICHUS, OOMEH MHCHUSIMH,
MO3TOBBIE IITYPMbI M JPYTHE), BHIIOIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JIEHCTBUS C JAPYTUMH YJ€HAMH KOMAaH[Ibl, OLICHUBATh Kaue€CTBO CBOEr0 BKJIaJa B
00N TPOYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (WIM €ro 4YacTb),
BBIOMpPATh CHOcO0 pemeHuss ¢ y4€TOM HMMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOW MH(pOpMaIUy.

CﬂMOKOHTpOJ’IL, SMOLMOHANbHBINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI IIPOLIECCa U PE3yNbTaTa PEeIICHUs
MaTeMaTU4YeCKOU 3a/1a4u;

INPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUM 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, HAWJEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAThb COOTBETCTBUE pe3yJIbTaTa AEATEIbHOCTH IIOCTABICHHON LENHU U YCIOBUAM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HEJAOCTH)KCHHS IIeJIM, HaXOIUTh OILIUOKY,
JTaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOydenuss B 7 kJjacce OOYYAIOMIMICS TMONMYYUT CICAYIOMHUE TMPEIMETHBIE
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

BoimonHsATh, coderass yCTHbIE M THCHbMEHHBIE MPHEMBI, apuPMEeTHUECKHUEe IEHCTBUS C
parMoHATBHBIMH YHCTIAMH.

HaxoauTh 3HaueHUs 4YMCIOBBIX BBIPAKEHUHN, MPUMEHATH pPa3HOOOpa3HbIe CIOCOOBI U
npuEMbl  BBIUMCIICHHUS 3HAYCHUW JPOOHBIX BBIPAKEHUH, COIEpKAIMX OOBIKHOBEHHBIE U
NeCATUYHbIE TPOOH.



[TepexoauTh OT OHON (HOPMBI 3aMKMCH YHCEN K APYyroi (mpeoOpa3oBHIBATH ACCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSA0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINOTHATE MPUKUAKY U OLIEHKY pe3ysibTaTa BHIYMCICHUM, OLICHKY 3HAUYEHUN YHCIIOBBIX
BbIpaXeHHI. BBIOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMH.

[TpyMeHsTh PU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHBIX YHCEIL.

Pemate mpakTHMKO-OPUEHTHPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
MPOMOPLUOHATILHOCTBIO BEIMYUH, IPOLEHTAMU, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a7a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AuredpanyecKkue BbIpasKeHUs

Hcnonp30Bate anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B IpoIiecce
OCBOEHHS y4eOHOr0o MaTepuarna.

Haxoauts 3HaueHus: OyKBEHHBIX BBIPAXKEHUN IIPU 3aJaHHBIX 3HAUCHUAX TIEPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPAXXEHUSI B MHOTOUWIEH MPUBEACHUEM I0I00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINOMHATE YMHOKEHHE OJHOYICHAa Ha MHOTOWIEH W MHOTOYJIeHa Ha MHOTOYJIEH,
IPUMEHSTh (OPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIsATh Pa3iaoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIbIO BBIHECEHHS 3a
CKOOKHM 00IIer0 MHOMKHUTENS, TPYNIIMPOBKH CJaraeMbIX, IpUMEHEHHs (HOpMyT COKpam&HHOTO
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIECHOB Ui pEHICHHs pPa3Id4yHBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTbHOU TPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJbHBIMU MOKa3aTeNsIMU i1 IPpeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHHUs] M HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, NMPUMEHSS MpaBWja Mepexona OT
UCXOJHOIO YypaBHEHHUS K pPaBHOCWIBHOMY eMy. IIpoBepsiTh, sBis€eTCSd JM YHCIO KOpPHEM
YpaBHEHUS.

[TpumensTH rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupath mpUMepsI Map YKCeN, SABISIOIIUXCS pEIIeHUEM JMHEHHOTO ypaBHEHUS C IBYMS
NEPEMEHHBIMH.

CtpouTb B KOOPAMHATHOM IIOCKOCTH TpadMK JIMHEHMHOTO YypaBHEHHS C JABYMS
NEPEMEHHBIMH, TIOJIb3YACh I'papKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucrteMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh M pemarh JMHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEHHBIX ypaBHEHHMH IO
YCIOBUIO 3a/layM, HWHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3a/layd IOJIY4YEHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxkaTb Ha KOOPIMHATHOM MpSAMONW TOUKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, JIy4Hd, OTpPE3KH, MWHTEpBaJIbl, 3alMChIBaTh YHUCJIOBBIE TPOMEXKYTKH Ha
anreOpanvIecKoM SI3bIKE.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTHM TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku tuHeHHbIX GyHKkuuid. CTpouts rpaduk GyHKIMH y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpEMs, PacCTOSHME, II€HA, KOJIMYECTBO, CTOMMOCTH, IPOU3BOIUTEIBHOCTb, BpEMS,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.



[Torumate rpaduveckuii cocod MpenCcTaBICHUs U aHaau3a WHQPOpMalUU, U3BJICKATh U
MHTEPIPETUPOBATH UH(POPMALINIO U3 TPAPUKOB pPeaTbHBIX MPOIIECCOB U 3aBUCHMOCTEH.

K xoniy oOydeHuss B 8 KkJjacce OOydYarOIIMICSA TMONYYUT CICAYIOMHUE TMPEIMETHBIE
pE3yJIbTaThI:

Yuciia ¥ BBIYHMCICHHSA

Hcnonp30BaTh HayallbHbIE NPEICTABICHUS O MHOXKECTBE JCUCTBUTENbHBIX YHMCEN IJis
CPaBHEHHMsSI, OKPYIJICHUS M BBIYMCICHUHN, HM300pa)kaTh [IEHCTBUTENbHBIE YHUCIIA TOYKAMU Ha
KOOPJAMHATHOMU IIPSIMOM.

[TpumMeHATh TOHSATHE apU(PMETHYECKOTO KBaJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHHIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJbKYJISATOP, BBIMOIHATH MPE0oOpa30BaHUsl BhIpaKEHUH,
coJleprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBare 3amucu OONBIIMX W MaJbIX YHCENT C MOMOIIBIO JECATUYHBIX ApoOeH u
crenenen yucia 10.

Anredpanyeckue BbIPaKeHUs

[IpyuMeHsSTh TMOHSATHE CTENEHH C LENbIM I0Ka3aTelieM, BBIMOJIHATH MpeoOpa3oBaHus
BBIPAXCHUM, COIEPIKALUX CTENEHU C LIEIbIM II0KA3aTEJIEM.

BbINoMHATE TOXAECTBEHHBbIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBJI ACUCTBUI HAJ MHOTOWICHAMH U aNreOpanuyecKuMu JpoOsiMH.

PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumeHsiTh 1peoOpa3oBaHUsl BBIPAKEHUN s pEIICHUs Ppa3JIMyHbIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTbHOU TPAKTHKU.

YpaBHeHUs] M HEPABEHCTBA

Pemarp nuHeiiHbIe, KBaJpaTHBIE YPAaBHEHUS U PallMOHAIIbHBIE YPaBHEHUS, CBOASIINUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOINTH MPOCTENUIINE UCCIIENOBAHNS YPABHEHUA U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
NpUMEHEHHEM Trpa@UuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, HMMEET M YpaBHEHUE WIIU
cucTeMa YpaBHEHUI peleHus, eclii UMEEeT, TO CKOJIbKO, ¥ ITpoYee).

[lepexonuTh OT ciioBeCHOW (OPMYJIHMPOBKM 3adauu K €€ anredpandeckol Mojeiau ¢
MOMOIIbI0 COCTABJIEHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWiIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl TIOJyYEHHBIN Pe3ysIbTar.

[TpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHMS, OLICHKH, PEILIATh JIMHEIHBIE
HEPAaBEHCTBA C OJHOM NEpEeMEHHOM M HUX CHCTEMbl, JaBaTb TI'paUUYECKyl0 HWILTIOCTPALUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUH

[Tonumath ¥ HWCHONB30BaTh  (YHKIMOHAIBHBIE TOHATHUS M SI3BIK  (TEpMUHBI,
CHMBOJIMYECKHE O0O03HAYECHUs), OMPENEIATh 3HAUCHHE (PYHKIMU IO 3HAYCHHIO apryMEHTa,
OTIpEeNATh CBOMCTBA (PYHKIIMHU 1O €€ rpaduKy.

Crpoutsb rpauku 3eMeHTapHbIX (GYHKINN BUIA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, ONHCHIBATH CBOICTBA YHCIOBOH (YHKINHK O €&
rpauky.

K koHiy oOyuenus B 9 kiacce oOydaroluiics MOMYyYUT CIEIyIOIIUE NpeAMETHbIE
pe3yJIbTaThI:

Yucia v BbIYUCICHUSA

CpaBHUBATh U YIOPSA0YNBATH PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YUCIIA.

Boimonuate apudmernueckue ASHCTBHUS C pallMOHAIBHBIMU YHCIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BBIUMCICHUSI C MPPALIMOHATIBHBIMU YU CIAMHU.

HaxoauTh 3HaueHusi CTeNeHel ¢ eIbIMU MOKa3aTeIsIMU U KOPHEH, BBIUMCIISTh 3HAUECHUS
YHCIJIOBBIX BBIPAXKEHUH.

OkpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBINOIHATh NPUKHUIKY pE3yjbTaTa BBIYMCIICHUH,
OLICHKY YHMCJIOBBIX BBIPQKEHUH.

YpaBHeHNsI M HEPABEHCTBA



Pemiars nuHEHHBIE W KBaJpaTHbIC YpAaBHEHWS, YpPABHEHHMS, CBOIALIMECS K HHM,
MpocTenIre IpoOHO-paIiOHATBHBIC YPaBHEHHUSI.

Pemats cucTteMbl ABYX JUHEUHBIX YPaBHEHUM C ABYMS MEPEMEHHBIMHU U CUCTEMBI JABYX
YpaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIUHEWHBIM.

Pemars TekcTOBBIE 3ajaud  anreOpanuecKuM CIOCOOOM C TIOMOINBIO COCTAaBJICHHUS
YpaBHEHUS WU CUCTEMBI IByX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBOaUTH NMpOCTEUIIINE UCCIICIOBAaHUS YPAaBHEHUH U CUCTEM YpPaBHEHHUH, B TOM YKCIIE C
NPUMEHEHHEM Trpa@uuecKux TMpeACTaBlIeHU (yCTaHABIMBATh, HMMEET JIM YPAaBHCHHE WU
CHCTEMa YpaBHEHUH PEILICHUs], €CITU UMEET, TO CKOJIbKO, U IIpouee).

Pemares nuHelHbIE HEpPABEHCTBA, KBAJpaTHbIC HEPABEHCTBA, HM300pa)kaTh peIICHUE
HEpPABEHCTB HA YHUCIIOBOM MPSIMOM, 3aMMCHIBATH PEIICHHUE C TOMOIIbIO CHMBOJIOB.

Pemate cucTeéMBl JIMHEHWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLIUE
KBaJJpaTHOE HEPABEHCTBO, M300pa)KkaTh PEIICHUE CHUCTEMbl HEPAaBEHCTB HA YMCJIOBOM MPAMOH,
3allMChIBATH PEIICHUE C TTOMOIILI0O CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHbBIX 3a/1a4.

DOyHKIUUHA

PacrioznaBath (hyHKIIMY H3y4eHHBIX BUI0B. [loKa3bIBaTh CXEMATHYECKH PACIIONOKCHHIE HA

KOOPJIMHATHO# II0CKOCTH TpadukoB GpyHkuumii Buga: y = kX, y = kx + b, y = k/x,y =ax2 + bx +

C,y=x3, y=1x,y = |X|, B 3aBUCHMOCTH OT 3HaueHHi K03(HIHEHTOB, OMACHIBATH CBOHCTBA

(GyHKIMIA.

Crpouth M M300pakaTh CXeMAaTHYECKH TpapUKH KBAIPATUYHBIX (DYHKIMHA, OMUCHIBATH
CBOWCTBA KBa/IpaTUYHbBIX (DYHKIMH 1O UX IpaduKam.

Pacno3naBath  KBajgpaTtuuHyro (QyHKIMIO 10  ¢Gopmyse, NPUBOAUTH  IMPUMEPHI
KBaJPAaTUYHBIX QYHKIUI U3 peabHON JKU3HU, (PU3UKH, TEOMETPHH.

YuciioBble NOC/I€10BATEILHOCTH H IPOrpeccuu

Pacrnio3HaBaTh apu(pMETHYECKYI0 U F€OMETPUUECKYI0 MPOTPECCUU MPU pasHBIX CIIOCOOax
3a/1aHusl.

BbINoONMHATE BBIUMCIEHHUS C UCHOJIB30BaHHWEM (OPMYN N-TO WIEHAa apUPMETHUECKON U
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJUHATHON TIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMU IOCJIEI0BATEIBHOCTSIMM, B TOM YHCIE 3a7add
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYISATOPA, ITU(POBBIX TEXHOJIOTHMN).



TEMATHYECKOE INTAHUPOBAHHME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ HaunmenoBaHue pa3ie/ioB U TeM IPOrpaMMbI Koutpoabnbie IIpakTuueckue (mitpposic)
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 Yucna u BerunciacHus. PanmoHanbHbIe yncia 25 2 https://m.eds0o.ru/7f415090
bu6mmoreka [IOK
2 A 27 1
JIreOpaieCKite BLpAK ez https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 1
3 ¥/ PABHEHITA I HEpABEHCTEA 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPAHHATSI i rpacpuiit. DyHKLH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
II 1
> OBTOpEttite it 0G00KerHe 0 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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

8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne n/m HauMeHoBaHMe Pa3iesioB M TEM MPOrPaMMBbI Koutpoabubie  [IpakTuueckue (mudporrre)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub6numoreka [IOK
1 Uwucna u Beruucinenus. KBagpaTHeie KopHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u Beraucienns. CTEIEHb ¢ LEeIbIM 7 bubnunoreka LIOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BoipakeHus. KBajapaTHbIit 5 1 bubnnorexa [JOK
TPEXUICH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BeIpakeHuUs. Anredpandeckas bubnnorexa [JOK
4 15 1
apobb https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparHbie 15 1 bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI ypaBHEHHI 13 bubmorexa LIOK
papHe CPABCHETEA. THCTEMDT YPABHe https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
7 .H 12 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
) .
8 yHKILH. OCHOBHEIE NOHATHA > https://m.edso0.ru/7f417af8
bu6nmorexa LIOK
9 ) 4 9
yHKULHH. THCIOBbIC pyHKLIHH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 IT 6 1
oBTOpelie it 0000ueHIe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



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

9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Nen/m  HaumeHoBaHHe Pa3ae/ioB H TeM MPOrPaMMbI Kontpoasnbie  [IpakTHdeckue (undposrie)
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
. bu6mmoreka [IOK
1 Yucna u BerauciacHus. JleCTBUTEIBHBIC YHCIIa 9 1 https://m.eds0o.ru/7£419d08
5 VYpaBHEeHUs 1 HEpABEHCTBA. Y PAaBHEHHSI C OJTHOM 14 1 bubnuorexa [JOK
HepeMeHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHUs 1 HepaBeHCTBa. CHCTEMBI YPaBHEHUH 14 1 bubmorexa HOK
P P ' P https://m.edsoo.ru/7f419d08
bub K
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hgpsj,l:l;ll(r)rrlréelijasg).oru 17§419408
bu6mmoreka [IOK
5 ()] 16 1
YHIHIHA https://m.edso00.ru/7f419d08
6 YucnoBble TTOCIEA0BATEILHOCTH 15 1 bubmorexa HOK
a https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
7 IT i 18 1
OBTOpEHHE, 000011IeHNe, CUCTeMaTH3aIusl 3HAHU I https://m.eds0o.ru/7f419d08
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 7 0



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

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

1. https://resh.edu.ru/
2. https://uchi.ru/

HUHTEPHET



