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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMA: OHA
o0ecreynBaeT U3yuyeHue JIPyrux AUCLUILINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTAPHOIO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHUs U B ITOBCEIHEBHOMN >KHU3HU.
PazButne y oOydaromuxcs HaydyHBIX THPEACTABICHUH O TPOMCXOXKIEHHH M CYIIHOCTH
anreOpanyeckux aOCTpakIMid, crocode OTpaKeHUS MaTeMaTHYeCKOW HayKo SBJICHUH U
IPOLIECCOB B IMpUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrO0 MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JecTBUS U BBIBOJBI, (GOPMYIHPOBaTh yTBepKIeHUs. OcBOeHUE Kypca aireOpbl o0ecrneunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJalOIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTU
o0yyaroIuxcsi, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ay  SBISIETCS  peanu3aunueit
JeSITeTLHOCTHOTO TIPUHIINTIA O0YYEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Aniredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelbHO-METOAMYECKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX conepkaTeabHO-METOANYECKHUX JIMHUI pa3BUBACTCA HA MPOTSHKCHUU TPEX JIET
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMHU €To JIMHUSMH. B Xo1e n3ydeHus: yueOHOTO Kypca
00yJaroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMAaTHYECKOTO
s3pika. CopeprKaTeIbHON U CTPYKTYPHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpay siBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nUHMM «YMcaa M BBIUMCIEHUS» CIYKUT OCHOBOM JUIs JlaibHEHINEro
U3y4eHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(bOpMHPOBAHNIO YMEHHSI TOJIB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUIECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHOHN XHU3HU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(GhopMHpPOBAHUEM TIPEACTABICHUN O JEHCTBUTEIHHOM YHMCie. 3aBEPIICHHE OCBOCHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JByX aireOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKEHUA» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTHYECKOTo ammapaTra, HEOOXOTUMOTO IS pelIeHHs 3aJad MaTeMaTHKH, CMEKHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero oopa3zoBaHus
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK S3bIKa JUIS MOCTPOEHHS] MaTEMAaTUYECKUX MOJETeH,
OTIMCAHMsI TIPOIECCOB U SIBIICHUH peabHOro MHpa. B 3amaun oOyueHus anreOpe BXOIAT TaKKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHAIBHO-TpAQUYECKOW JIMHMM  HAIEICHO Ha  IOJIyYCHHUE
0o0y4JaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH ISl ONMUCaHUS
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET pAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIIONb30BaTh pPa3INIHBIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MAaTEMaTHUKHW — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduyueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kkiaccax wu3ydaercs Y4eOHBIH Kypc «Anrebpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3feNbl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyeckue BbIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BLIYMCICHHA

JpoOu OOBIKHOBEHHBIC M JECATUYHBIC, MEPEXOA OT OAHON (opMmbl 3amucu Apodeilt K
apyroi. IloHATHE paMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPSAAOYUBAHUE PALIMOHAIBHBIX
yucen. Apudmernueckue IEHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, IpeoOpa3oBaHUE BBIPAXKEHUH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX Yncel. [IponeHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PEUICHUE 3a]ad U3 peabHOU
IIPAKTUKH.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPaJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIbI.
Beraucnenus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKICCTBEHHO PaBHBIC
BBIpQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUI, IpaBUila PaCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHOrousaeHa. Ciio)keHHe, BBIUUTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®opmyna pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHMs, IIpaBuia MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocCTaBlI€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEpEeMEHHBIMHM U ero rpaguk. Cucrema JByX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
ITprmeps! peleHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucioBele NpoMexyTku. PaccrosHue mexny AByms
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmyinamu. UteHue rpapukon
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIUH.
Jluneitnas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne THMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHMHBIX YPABHEHUIA.

8 KJIACC

Yuciia 1 BLIYUCJIECHUA



KBaaparueiii kopeHb u3 uucia. [lonstue 00 wuppanuoHanpbHOM dwmcie. [lecaTuuHbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncenl. CBoWcTBA apuPMETHYECKUX KBAJIPATHBIX KOPHEH U MX
IPUMEHEHHE K MpeoOpa30BaHUIO YHMCIIOBBIX BBIPAXKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKCa.

Anredpanyeckue BbIPaKeHUs

KBanpaTHblil TpEXuiieH, pa3iioskeHUe KBaJIPaTHOrO TPEXUICHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpandeckord napobu. CrokeHue,
BbIUNTAHUE, YMHOKEHHE, JIeJieHne ainreopanyeckux aApoOeil. PannoHanbHble BBIpaXKEHUS U MX
peoOpazoBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCS K JIMHEHHBIM H KBaapaTHbIM. [Ipocteiimme npoOHO-
paLMOHAJIbHbIC YPABHEHHUS.

I'paduueckas uHTEpHpeTalusl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU M CUCTEM JIMHEWHBIX
YpaBHEHMH C ABYMs NepeMeHHbIMHU. [IpuMepbl pelieHusi cUCTeM HEIMHEHHBIX ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CriocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOM. CHCTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Toustue ¢pynkuuu. OGNacTh ONpeseNeHuss U MHOXKECTBO 3HaueHUH QyHKuu. CriocoObl
3a1aHus QYHKIIHM.

I'padux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYHKLUH, OTpaXKaIOUINX peasibHbIe POLIECCHI.

@YHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. [padusueckoe pemreHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BbIYMCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YUCIa, KOHEUHbIE U O€CKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCET, ACHCTBUTEIbHBIE YHCIIA Kak OECKOHEYHbIE
JecATU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEMCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apupMEeTHUYeCKUe NEUCTBUS C JAEUCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepsl OOBEKTOB OKPYXKAIOIIEro MHpPa, IUTEIBHOCTH IMPOLIECCOB B OKPYKAIOIIEM
MUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOMMKeHus. OKpyrieHHe 4YHcell.
IIpuknka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUsS M HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASAIIMXCA K JINHEHHBIM.



KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHU, CBOJAIIMXCA K  KBaApPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumeps! penieHuss ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHEeHUW.  PemieHwe — TEKCTOBBIX — 3ajau
anredpandeckuM METOIO0M.

VYpaBHeHUE C IABYMSl MEpPEeMEHHBIMH U ero rpaduk. Pemenune cuctem AByX JMHEHHBIX
YpaBHEHUH C JBYMS INEPEMEHHBIMU. PemieHue cucrteM JABYyX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3a/1a4 aNreOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienne JMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PeleHue cucTteM JMHEHHBIX
HEPAaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHele HepaBeHCTBa. I'paduueckas WHTepHpeTaus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [ICPEMEHHBIMH.

DOyHKUUHA

KBanparuunas ¢ynknus, e€ rpapuk u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIIHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

I'padukn dyskmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, u ux cBoiicTa.

Yucii0BbIe NOCJI€I0BATEIbHOCTH U MPOrPecCHH

[TonsiTHe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHuEe TOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyioit u GopmyIoi N-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®Dopmynsl N-ro  4jeHa
apupMETUYECKON U FeOMETPUUECKON MPOTrPECCUii, CyMMBbI IIEPBHIX N YJICHOB.

N300pakeHre WICHOB apu(METHUECKOW M TEOMETPUYECKOH MPOrpeccHid TOYKaMu Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOsIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSM POCCHUHUCKUX MAaTEeMAaTHUKOB M POCCHICKON
MaTEMaTUYECKOH IIKOJIbI, K CIIOJIb30BAHUIO 3TUX JIOCTHIKEHUH B APYTUX HAYKax U MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero IMpas,
NpPEJCTAaBICHHEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM HPUMEHEHUEM JOCTHKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPATbHO-3THYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHE B PELIEHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HU JJIs1 YCHEIIHON MpO(eCCHOHANbHON JATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUI,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHHEM WHIUBUAYAIbHOH TpPAaeKTOPUM OOpa3oBaHUA U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, pPacCyKI€HUIN, YMEHUIO BUJETh MATEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJOBEKa, MPHUPOAbBI W O0OIIeCTBa, MNOHUMaHUEM
MaTeMaTUYeCKOl Hayku Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM IIO3HaHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

TFOTOBHOCTBIO NPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpPEcax CBOErO 3J0POBbs,
BEJICHUS 3/J0POBOT0 00pasa >KU3HU (3I0pOBOE MUTaHUE, COAJaHCUPOBAHHBINA PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4elIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalle Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAaHUU JUIs pelleHus 3aqad B o0nacTu
COXPAHHOCTH OKpY)KaloIleW cpeipl, IMIAaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
npo0JieM U yTel X pelieHus;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPIHM B YCJIOBUAX HCOHpCIICJIéHHOCTI/I, IMOBBIIICHUIO YPOBHSA cBoen
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIHLHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJEH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, OPMyYIMPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jiornueckue AeicTBHA:

® BBIBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHUPOBATH OMpEIENICHUs MOHSITUH,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIMN, OCHOBAHUS sl 00001eHus
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOI0 aHAIN3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U O0IUE, YCIOBHEIC,

® BBIBIATH MAaTEeMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JaHHBIX, HAOMIOACHMSIX W YTBEPKACHUSX, IpeliaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleaTh BBIBOJIbI C HMCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JAETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIO4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e pa30bupaTh JOKa3aTeJbCTBA MaTEMaTHMYECKUX YTBEPXKIEHUN (mpsiMble U OT
IPOTUBHOTO), IIPOBOJUTH CaMOCTOSITEIILHO HECJIOXKHbBIE JI0Ka3aTeNnbCTBa
MaTeMaTHYecKuX (PAKTOB, BBICTpAaUBaTh APryMEHTAIMIO, NPUBOIUTH IMPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

e BbIOMpaTh CNMOCOO pemeHuss y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BAapHaHTOB
pelieHus, BbIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHbIX
KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKue A1eHCTBHA!

® 1CNOJNB30BaThb  BOIPOCHI  KAaK  MCCIEAOBATEIbCKUNM  MHCTPYMEHT  IIO3HAHUS,
bopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHAaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECJIOXKHBIH SKCIIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHUE IO YCTAHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0M;



CaMOCTOSITENIbHO  ()OpMYJIMpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yibTaraM
NPOBEAEHHOTO HAOIONCHNUS, UCCIEAOBaHNS, OLICHUBAThH JOCTOBEPHOCTh MOTYYCHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BBIIBUTaTh MPEATIONOKECHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HH(OpMAIUIO
pa3IMYHbIX BUJOB U (DOPM IpE/ICTaBICHHUS,

BBIOMpATH (hOpMy IpeCTaBICHUS HHOOPMAIIMH U WILTIOCTPUPOBATH PEIIacMbIe 3a1a4H
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMALIUHU 110 KPUTEPUAM, TPEATIOKECHHBIM YUUTEIEM WIN
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHHUMATh U (pOPMYIHPOBATH CY)XICHUS B COOTBETCTBUH C YCIOBUSIMH U LEIIMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/ 00CYKIIEHHI 331aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMO TeMBI, TPOOJIEMBI,
pemraeMoi  3amaud, BBICKA3bIBaTh MWJCH, HAIEJICHHBIE HA IIOMCK DEIICHHS,
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMU JPYrUX YYacTHHKOB JHAajora,
0OHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UINI, B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HoTIacusi, CBOM BO3PaKEHHUS,

NPECTaBIATh PE3yIbTAThl PEIICHHs 3a/1a4H, YKCIIEPUMEHTA, HCCIIEJOBAHUS, IPOCKTA,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS € Y4E€TOM 3aaad IMPE3CHTAUH U
0COOEHHOCTEH ayTUTOPUH;

NOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUAYAJIBHOW pabOTHI
IPU PELICHNH Y4eOHBIX MaTeMaTHUECKUX 3a/1ay;

NPUHUMATD 1I€7Th COBMECTHOH JIeSITeIbHOCTH, TUTAHUPOBATh OPTaHNU3aIIUI0 COBMECTHON
paboThl, pacnpeaensTb BuAbl padOT, JOroBapuBaThcsi, OOCYXXIaTh Npolecc U
pe3yabpTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIHOJIEH;

y4acTBOBaTh B TpyHmoBbIX (opmax paboTel (0OCYXAeHHS, OOMEH MHEHHUIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBIIOJIHITH CBOI YacTh pabOTHl M KOOPIMHHPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaH/bI, OIIEHWBATh KaueCTBO CBOETrO BKJaza B
00N TPOYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJrOPUTM pELIeHHs 3aJaud (WIM €ro 4acTb),
BbIOMpaTh CHOCOO pelleHuss C y4€TOM HUMEIOUIMXCS pPECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIN C y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpoIlecca U pe3ylbTaTa peuieHus
MaTeMaTHYeCKOM 3a7auM;



® I[PEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IIPU PELICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJEHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBUE PE3YNbTATa ACATEIBHOCTU IIOCTABICHHON LIEIU U YCIOBHUAM,
OOBSACHATh MPHUYMHBI JOCTH)KEHHS WM HENOCTMXKEHMsS 1I€JIM, HaXOAUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJacce oOydaroUmuiics MONYYHUT CJIEIYIONUE MpPEIMETHBIE
pE3yJIbTaThL:

Yuciia 1 BBIYMCICHUSA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(PMETHUECKUe AECHUCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHHsS 4YHCIOBBIX BBIPAXKEHUH, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYEHUH JPOOHBIX BBIPAXKEHUH, COAEpIKALIMX OOBIKHOBEHHbBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0HOM (HOPMBI 3amKUCH YUCeN K Ipyrod (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0B).

CpaBHUBATH U YIOPAJOYNUBATH PALIMOHAIBHBIE YHCIIA.

OxpyrisTh yucna.

BbINoMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BHIYMCIECHUM, OLICHKY 3HAUEHUN YMCIIOBBIX
BBIPAXCHU. BBINIOIHATE NEHCTBHS CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKK JEIUMOCTH, PA3JI0KEHUE HA MHOYKUTEIIN HaTypaJIbHbIX YUCEIL.

Pemate mpakTHKO-OPHMEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IPONOPLUOHAIEHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YIbTAThl PEIICHUS 3a/1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX O0BEKTOB.

Auredpanyeckue BbIPaKeHHU S

Hcnonp30Bath anredOpanyecKkyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHUS y4eOHOr0o MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUH MPU 33aHHBIX 3HAUCHHUSIX MEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus LEI0r0 BhIPAKEHHUS B MHOTOWIEH MPUBEACHUEM MOA0OHBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BbInoNHATE yMHOXKEHHE OJIHOYJIEHAa HAa MHOTOYIEH M MHOTOYJeHa Ha MHOTOYJIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIero MHOKHUTEJIS, TPYNIUPOBKU ClaraeMblX, IpUMEHEHUs (POpMYyN COKpaIi€HHOTO
YMHOXEHHUS.

[TpumeHsaTh mnpeoOpazoBaHUsl MHOTOYICHOB Ui pPELICHWs pa3iMyHBbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTIbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMM MOKa3aTeIIMH /sl TpeoOpa3oBaHus
BBIPAKECHUII.

YpaBHeHus1 M HEpaBEeHCTBA



Pemiars nuHeliHbIE ypaBHEHHUsI C OJHON MEPEMEHHOM, MPUMEHsIS MpaBuiia Mepexoaa OT
UCXOJHOIO YypaBHEHUS K pPaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCS 1M YHUCIO KOPHEM
YpaBHEHHS.

[TpuMeHsATH rpaduyeckre METOIbl IPU PELICHUH JTMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupats mpuMepsl Map YUCed, SBIAIOLUIMXCS pelleHueM JMHEHHOTO YPpaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMH, TOJIb3YACh T'PaQUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPaBHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHMH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHHM IO
YCIOBUIO 3a/layd, HMHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3alayd IOJIY4YCHHBIN
pe3yJbTar.

DOyHKIUHA

N300paxarb Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Md, OTpPe3KH, WHTEpBaJIbl, 3alliCbIBaTh YHUCIOBBIE IPOMEXYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTs B KOOPAMHATHOM IJIOCKOCTHM TOYKM M0 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHNA. CTpouTh Tpaduk QyHKIUN Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTb, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii crocod NmpejcTaBiIeHUs M aHAIW3a UHPOPMALUU, U3BICKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHuss B 8 kJiacce 0OOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yabTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayaJbHBIE NPEACTABJICHUS O MHOXECTBE JCHCTBUTENBHBIX YHMCEN IS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENIbHBIE YHUCJIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Ys TPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH PeoOpa3oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIOJIb3Yys CBONCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUMX M MaJlbIX YMCEN C MOMOIIbIO JECATUYHBIX IpoOeil u
creneHen yucia 10.

AuredpanyecKkne BbIPaKeHUS

[IpuMeHsTh MOHSATHE CTENEHH C IEJIbIM TO0Ka3aTelieM, BBIINOJIHATh MpeoOpa3oBaHuUs
BBIPAXEHH, COIEPIKALUX CTENEHH C LIEIbIM ITOKa3aTEeJIEM.

BBINONHATE TOXJECTBEHHBIE NPEOOpa3OBaHMs PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEMCTBUN HAaJL MHOTOUJICHAMH M alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHUsl BBIPAKEHUW JJIs pEIIeHUs Ppa3JIMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJIbHOU TPAKTHKU.

YpaBHeHUsS M HEPABEHCTBA



Pemare nuHelHbIe, KBaApaTHBIE YPABHEHUS U PALIMOHAJIBHBIC YPABHEHHS, CBOASAIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYyMS IEPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUNM U CUCTEM YPaBHEHHM, B TOM UYHUCIE C
IpUMEHEHHEeM TIpadUUecKuX MpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U ITpoYee).

[Tepexoauth OT ciOBeCHOH (GOPMYIUPOBKM 3ahadu K €€ anreOpandecKod MOJEIH C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YypaBHEHMWiIl, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IOJyYCHHBIN PE3yJIbTaT.

[TpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CPABHEHUS, OLICHKH, PEIIATh JIMHEIHBIC
HEpaBEHCTBA C OJHOM MEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUUYecKyl0 WILTIOCTPAILUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[Tonumath ¥  HCHONB30BaTh  (YHKIMOHAIBHBIE IIOHATHUS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE O003HAUYEHUS), OMpEACTATh 3HaYeHHWE (YHKIMM 1O 3HAYCHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLIUN BUA:

y = kIx, y = x2, y = x3y = |X|, y = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIUHU 110 €&
rpaduxky.

K xoniy oOydenuss B 9 kJjiacce OOydYarOIMICS MOJYYUT CIEAYIOIIME TPEIMETHBIE
pe3yabTaThI:

Yucsia ¥ BBIYUCICHUSA

CpaBHUBATh U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

Bemonaare apudmernueckue ASHCTBHS C pallMOHAILHBIMU YHCIAMHU, COYETasi yCTHBIC U
MUCbMEHHBIE TPUEMBI, BHIIIOJIHATH BBIUMCIEHUSI C MPPALMOHATIBHBIMU YUCIAMU.

HaxonuTh 3HaueHus CTENEHEN € 1EeIbIMM [10Ka3aTeIsIMU U KOPHEH, BHIUUCIIATH 3HAUECHUS
YHCIJIOBBIX BBIPAKEHUH.

OKpyrisiTh NEHWCTBUTENbHBIE YHCIIA, BBINONHATH NPUKHUIKY pE3yJbTaTa BBIYMCIICHUH,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHusI U HepaBEeHCTBA

Pemare nuHEWHbIE W KBagpaTHbIE YpPAaBHEHUs, YPABHEHMsI, CBOAILMECS K HHUM,
npocTeime ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHI € JIByMSl NEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE SABIISAETCS JIUHEUHBIM.

Pemate TekcToBBIE 3amaud alreOpandeckuM CIOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IByMs IIEPEMEHHBIMHU.

IIpoBOINTE MPOCTENUIINE UCCIIENOBAHNS YPAaBHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
IPUMEHEHHEM TpaQUuecKux IMpeicTaBiIeHU (yCTaHaBIMBaTh, HWMEET JU YypaBHEHHE WU
CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nuHeiiHble HEpaBEHCTBa, KBaJApaTHbIE HEPaBEHCTBA, M300pa)xaTh pEIICHUE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3aMIUCBHIBATH PEILIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemarp cuctembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh peEIlIeHHE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aMMChIBaTh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 3a7au.

DOyHKIUHA



Pacrno3HaBaTh PYHKIIUH U3YYEHHBIX BHIOB. [I0Ka3pIBaTh CXEMATHUYCCKH PACIIOIOKEHUE HA
KOOPJAMHATHOM MI0cKoCcTH TpadukoB GpyHkimit Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C, Yy =x3,y=1X,y = [X|, B 3aBUCHMOCTH OT 3HaueHHiT KO3(PHIEEHTOB, ONHUCHIBATE CBOHCTBA

G YHKIIHA.

Crtpouts M M300pakaTh CXEMaTH4YeCKU TpadUKH KBAAPATUYHBIX (YHKIUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA 1O UX TpapuKam.

Pacno3naBare  kBagpatnyHyro (QyHKIMIO 1m0  ¢Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKIMH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPeCCHH

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUYECKYI0 MPOTPECCUU MPU PasHBIX CIIOCOOax
3aJjaHusl.

BBIMONHATE BBIYMCICHHS C HWCIONB30BaHUEM (GOpPMYT N-TO 4ieHa apupMETHYECKOH u
reOMETPUYECKON IPOrPeCcCuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh WieHBI OCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHOM IIIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 3a7a4d
U3 peasibHO KHU3HHU (C HCIOIb30BaHHEM KaJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHNA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaunmenoBanmue
° (undposbie)
pa3esioB U TeM KonTpoabusbie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI padoThbI
pecypchbl

Yucna u

1 BBIYMCJICHHSL. o5 1 bubnuorexa [JOK
PanmonanbHbie https://m.edsoo.ru/7f415b90
qucia

5 Anrebpanyeckue 97 1 bubmmoreka [JOK
BBIPAKECHUS https://m.edso00.ru/7f415b90

3 VYpaBueHus u 20 1 bubnuorexa [JOK
HEPaBEHCTBA https://m.edsoo0.ru/7f415b90

4 Koopaunats! u 24 1 bubnunoreka [JOK
rpaduxu. OyHKIUU https://m.edso00.ru/7f415b90

5 [ToBTOpenue n 6 1 bubnuorexa [JOK
000011EHNE https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO

YACOBIIO 102 ) 0

I[TPOTPAMME



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

KoanuecTBo yacos JJIeKTPOHHbIE
HaumenoBanmue
] (uudpossbie)
pa3/1esioB U TeM Kontpoabnbie I[IpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoTbI
pecypcsbl
Uucna n
1 BBIYHCIICHUS 15 bubmmorexa LIOK
’ https://m.edsoo.ru/7f417af8
KBanparnsie kopHU
Hucna u
5 BBIUHCIICHHUS. 7 bubmuoreka [JOK
Crenens ¢ 1ensM https://m.edsoo.ru/7f417af8
MoKa3areieM
AnreOpaundeckue
3 BBIPAKEHUS. 5 1 bubnnorexa [HOK
KBanpartubiii https://m.edsoo.ru/7f417af8
TpEXWIECH
AnreOpaundeckue
4 BBIPAYKEHUSI. 15 1 bubnnorexa [JOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHus u
5 HEPaBEHCTBA. 15 1 bubnuoreka [IOK
KBanpatubie https://m.edsoo.ru/7f417af8
YpaBHCHHUS
YpaBHeHud U
6 HEpaBEHCTBA. 13 bubnuoreka [IOK
Cucremsl https://m.edsoo.ru/7f417af8
YpaBHEHUU
YpaBHeHuA U
7 HEpPaBEHCTBA 12 1 bubmmorexa [JOK
P i https://m.edsoo.ru/7f417af8
HepasencrBa
8 DyHKIMH. 5 bubnnoreka [JOK
OCHOBHBIE OHSATHS https://m.edsoo.ru/7f417af8
9 OYHKIMH. bubnnorexka [JOK
Uwucnosbie GyHKITMT https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME M 6 1 bubnuoreka [IOK
00o01IeHne https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOB IIO 102 5 0

I[TPOTPAMME



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 KUIACC

KoanuecTBo yacos JJIeKTPOHHbIE
HaumenoBanmue

Ne (uudgposbie)

pa3aesioB U TeM KonTpoabubie IlIpakTuyeckue

n/n Bcero oOpa3oBaTe/ibHbIE

MPOrpaMmbl padoThI padoThbI
pecypcbl
Uucna u

1 BBIYMCIICHHUS. 9 bubmuorexa [JOK
JlercTBUTEIIbHEIC https://m.edso00.ru/7f419d08
yucna
YpaBHeHus u

5 HEpaBEHCTBA. 14 1 bubnmoreka [JOK
VYpaBHeHus ¢ ogHOU https://m.edso00.ru/7f419d08
NepeMeHHOMN
VYpaBHeHus u

3 HEpaBEHCTBA 14 1 bubmorexa LHOK

P ' . https://m.edsoo.ru/7f419d08
CucreMbl ypaBHEHUN
VYpaBHeHus u
4 HEpaBEHCTBA 16 1 bubmorexa HOK
p ' https://m.eds00.ru/7f419d08
HepasencrBa
bubmuorexa [JOK
) 1 1

> YT 6 https://m.edso00.ru/7f419d08

6 Yucnoskle 15 1 bu6mmoreka [IOK
MOCJIEN0BATEIbHOCTH https://m.edso0.ru/7f419d08
IToBTOpEHME,

7 000011IeHME, 18 1 bu6mmoreka [JOK
cucTeMaTu3alus https://m.edsoo.ru/7f419d08
3HAHUI

OBILIEE KOJIMYECTBO

YACOB IIO 102 6 0

I[MTPOT'PAMME



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-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
1. MaxkaperueB FO.H. Anrebpa. 7 kmacc: yueonuk / FO.H Makaperae, H.I'. Munmiox,
K.H1. Hemikos, C.b. CyBopoBa — M.: [Ipoceemienue, 2009. — 240 c.
2. MakaperueB FO.H. Anrebpa. 8 knacc: yueonuk / FO.H Makaperue, H.I'. Munmiok,
K.H1. Hemkos, C.b. CyBopoBa — M.: [Ipoceemenue, 2013. — 287 c.
3. MakaperueB FO.H. Anre6pa. 9 kmace: yue6nuk / FO.H Maxkapsiue, H.I'. Munmiox,

K.M. Heuikos, C.b. CyBopoBa — M.: IIpocBemienue, 2017. — 287 c.

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA
1. MakapeueB FO.H. Anrebpa. 9 xmacc. [Qumaktuueckue wmatepuansl / FHO.H
MakaperueB, H.I'. Munmiok, JI. b. KpaitneBa — M.: [Ipocsemenue, 2023. — 96 c.
2. JKoxoB B.U. Anrebpa. 8 kiacc. Junakruueckue marepuansl / B.. XKoxos, FO.H
Makaperues, H.I'. Munatok — M.: IIpocBemenue, 2023. — 128 c.
3. 3BaBuu JL.M. Anrebpa. 7 xmacc. Junmaktuueckue wmarepuansl / JL.U. 3BaBuu,

JI.B. Ky3nenosna, C. b. CyBoposa — M.: [Ipocsemenue, 2023. — 128 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
1. bubmuorexka IluppoBoro oOGpazoBaTenbHOrO KOHTEHTA / [DJEKTPOHHBIA pecypc|

URL: https://urok.apkpro.ru/

2. SKunacc. Hudposoii oOpa3oBaTenbHbIi pecypc A Ko / [DIeKTPOHHBINA pecypc]

URL: https://www.yaklass.ru/?b%01



https://urok.apkpro.ru/
https://www.yaklass.ru/?b%01

