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INOACHUTEJIbHAS 3AIINCKA

VYueOHblil Kypc «Anredpay» SBISETCS OJAHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOILIEro
o0Opa3oBaHus: OHa o0ecreunBaeT U3y4eHHue APYTUxX AUCLUUILIINH, KaK €CTeCTBEHHO-HAYYHOT 0, TaK
U TYMaHUTApHOTO IMKJIOB, €€ OCBOEHHWE HEOOXOJUMO JUIsl MPOJODKEHHsS OoOpa3oBaHUsS U B
MIOBCEIHEBHOM XHU3HH. Pa3zBuTHe y 00yJaromuxcs Hay9HBIX MPEICTaBICHUN O MPOUCXOKICHUN
U CYIIHOCTH anre0panveckux aOCTpakuuii, cmoco0e OTpaKeHHS MaTeMaTH4YecKOW HayKon
SBJICHUN U TPOLECCOB B MPUPOJE M OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJECIUPOBAHUS B
HAyYHOM IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS U
Ka4eCTB MBIIUICHUS, HEOOXOMUMBIX JJIsl aJalTallid B COBPEMEHHOM LM(POBOM OOIIECTBE.
W3ydyenne yueOHOTO Kypca «AnreOpa» oOecrednBaeT pa3BUTHE YMEHHS HaOJIOAATh,
CpPaBHHMBaTh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTU
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHUS U BBIBOJBI, ()OPMYIHUPOBATH YTBEPIKICHUS.
OcBoeHue Kypca anredpsl 00ecreunBaeT pa3BUTHE JOTUYECKOTO MBIIUICHUS O0y4YalOIUXCs: OHU
UCIOJIB3YIOT JEIYKTUBHBIE W HHAYKTHBHBIE PACCYXJEHUS, O0OOLIEHHME U KOHKPETH3aLUIO,
abctparupoBanne u aHanoruto. OOydeHue anredpe mMpeAnojaraeT 3HAYUTENbHBIN 00BEM
CaMOCTOSITENIbHOM JIeATeNbHOCTH O0Yy4YaloUIMXcs, MO3TOMY CaMOCTOSITENIbHOE pEelIeHHE 3aaady
ABJIIETCS peain3alueil 1eATeIbHOCTHOrO MPUHIUIA 00yUEHHUS.

B crpykType mporpammsl y4eOHOro Kypca «Anrebpa» misi OCHOBHOTO OOIIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-MeToAWYecKue JuHuH: «Yucna u
BBIUKCIICHUSY, «ANreOpandyeckue BBIpKEHUS», «YPaBHEHHS U HEpaBEHCTBa», «DyHKIHNY.
Kaxxnas u3 3TUX coaepkaTebHO-METOANUECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3YYEHHUs Kypca, B3aUMOJIEHCTBYsSI C IPYTUMU €ro JUHUSIMH. B Xo/1e u3ydenus yuyeOHOro Kypca
00yYaromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMMy y4eGHOro Kypca «Anredpay» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUS U
CIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTHYeCKOTro
a3bika. CopepxKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOro Kypca «Anredpay» sBisercs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxxanne nuHUM «YucClna W BBIYMCIEHUS» CIYKUT OCHOBOM s JalbHEHIero
U3Y4YEHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTMYECKOTO MBIIIEHUS,
(GOpMUPOBAHHIO YMEHHMSI IOJIb30BATHCS AITOPUTMAMU, a TaKkKe MPUOOPETEHUI0 MPAKTHUECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HH. Pa3BUTHE MOHATHUA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHHsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHHEM TIPEACTABICHUN O MEHCTBUTEILHOM YHCIe. 3aBEPIICHUE OCBOCHUSI YMCIOBOU
JUHUW OTHECEHO K CpeHeMy o0IieMy 00pa30BaHHUIO.

Conepxanue JByX anreOpamdeckux JMHUM — «AJdredpanyecKkue BBIPAKCHHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTUYeCKOTo arnmnapara, HEOOXOJHMMOTO MJsi peUleHHs 3aJad MaTeMaTHKH, CMEXHBIX
IIPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOrO 00111€r0 00pa3oBaHus
y4eOHbI MaTepuall TPYNIUPYETCs BOKPYT PpAalMOHAIBHBIX BBIpAKEHUH. YYeOHBIH Kypc
«Anrebpa» IeMOHCTPUPYET 3HAaUEHUE MaTEMAaTUKU KaK sI3bIKa JJIsl IOCTPOCHUS MaTeMaTHUECKUX
MOJIeNIel, ONMUCaHUs TPOIECCOB W SBJICHHWH pealbHOro Mupa. B 3amaum oOydeHuss yueOHOMY
Kypcy «Aunrebpa» BXOIIT TakkKe JalbHEWIee pPa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS,
HE00X0/IMMOTr0, B YAaCTHOCTH, JJISI OCBOCHHUS Kypca WH(POPMATUKH, M OBJIAJCHUE HaBBIKAMHU



JNeAyKTUBHBIX paccyxaeHuid. [IpeobpazoBaHue CHMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO
BOOOpaXeHUs1, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanre  (yHKIMOHATIHHO-TpPAQUUECKOW JIMHUM  HAIEJICHO Ha  IOJIyuYeHHUe
o0yyaromuMucs 3HaHUM 0 QyHKIMAX Kak BaKHEHIeH MaTeMaTH4ecKoil MOJENH AJIs ONUCaHMs
U HCCIICIOBAaHMs Pa3HOOOpPA3HBIX IMPOLIECCOB M SBIEHUI B mpuponae u odmectse. V3ydyeHnue
MaTepuanga CIoCOOCTBYET PAa3BUTHIO Yy OOYYaIOMUXCS YMEHHUS HCIIOJIb30BAaTh pPa3IuYHbBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKa MAaTEMATUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MIPEICTABICHUNA O POJIM MAaTEeMaTHUKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIbTYPBI.

Cornacno yueObHOMY IulaHy B 7-9 Kkiaccax wu3ydaercss y4eOHBIH Kypc «AurebOpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3felibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUS»,
«AnredbpanyuecKue BbIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha usyuenue yueGHoro kypca «Anredpa» orBoautcs 303 yaca: B 7 kinacce — 102 vaca (3
yaca B Heqneno), B 8 kiacce — 102 yaca (3 ygaca B Henmenio), B 9 kiacce — 99 yvaca (3 gaca B
HEJIEIIO).



COJEP)KAHUE YYEBHOI'O ITIPEJIMETA

7 KJIACC

Yucia ¥ BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U JECATHUYHBIC, NEpeXoi OT OAHOH (opMbl 3amucu Apodel K
apyroi. IloHATHE palMOHAIIBLHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALlMOHAIBHBIX
yrcen. ApudMeTHueckue IeHCTBUS ¢ pallMOHANBHBIMU YHCIaMU. PemieHue 3amad u3 peaqbHOU
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHp ¢ HaTypaJbHBIM ITOKa3aTeJIeM: OIpeJesieHHe, IpeoOpa3oBaHKue BhIPA)KEHUH Ha
OCHOBE OIpE/IEICHHUS, 3aIUCh OOIBIINX 4ncenl. [IponenHTsl, 3anich MPOIEHTOB B BUAE IpoOU U
npoOu B BHJE MPOLEHTOB. TpHU OCHOBHBIC 33Jaud Ha MPOILEHTHI, PEIICHHE 3a/1a4 U3 PeabHOM
IIPAKTUKU.

[IpuMeHeHne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACE.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS C NEPEMEHHOM. /omycTUMble 3HAYEHHUS
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKIACCTBEHHO paBHBIC
BBIpQXEHUSI, TIPaBUJIa MIPEOOpPa30BaHUs CyMM U MPOM3BEIEHU, MpaBUiia PacKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBoJicTBa CTENEHU C HATYPAJIBHBIM [T0KA3aTEIIEM.

OpHowieHbl 1 MHOTOuIeHbl. CTeneHb MHOrowieHa. ClioKeHHe, BBIYMTaHWEe, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopMyna pasHOCTH KBagpaToB. Pa3ioskeHre MHOIOYWIEHOB HA MHOYKUTEH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHME, KOPEHb ypaBHEHHUS, [TpaBuiia IpeoOpa3oBaHUs YPaBHEHUSI, PABHOCUIIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHME C OJHOW NEPEMEHHOW, YMCIO KOPHEM JIMHEMHOrO ypaBHEHWS,
pellieHne JIMHEHHBIX ypaBHeHHMI. CocCTaBiI€HHME YpaBHEHHMH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JBYMsI epeMEHHBIMU U ero rpapuk. CucreMa ABYX JTUHEHHBIX
ypaBHEHUW C JBYMsI TepeMEHHBIMHU. PeleHue cucteM ypaBHEHHH CIIOCOOOM IOICTaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 € IOMOILBI CUCTEM YPAaBHEHUM.

DYyHKIUH

Koopannara toukn Ha npsmoi. UYucioBble mpoMexyTku. PaccrosHue Mexay IByMst
TOYKaMU KOOPJAMHATHON MIPSIMO.

[IpsmoyronbHas cucrema KoopAuHat, ocu Ox u Oy. AOciucca U OopJuHAaTa TOYKH Ha
KoOpAMHATHOM miockocT. [Ipumeps! rpadukoB, 3amaHHbIX (popmynamu. UreHue rpaduxos
peanbHbIX 3aBucuMocTed. Ilonatue Qynkumuu. I'papux ¢ynkuun. CpoiictBa (QyHKUIHUH.
Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk dynkuun y = [x|. Ipaduyeckoe perieHne THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHECHUIA.

8 KVIACC
Yucia 1 BBIYHCICHUSA
KBagparusiii kopenbp u3 uncna. [loHstue 00 uppanmoHanbHOM uwucie. [lecaTudHble
npuOJIMKEHUsT UPPALMOHANBHBIX Yncesl. CBoWCTBA apuPMETHYECKUX KBAJPATHBIX KOPHEH U MX



IPUMEHEHHE K IpPeoOpa30oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCICHUSIM. JleHCTBUTEIbHBIE
qUCIIA.

Crenens ¢ 1enbpIM IOKa3zareieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCa.

AsiredOpanyeckue BbIpasKeHM sl

KBanpaThslil TpEXWIIEH, pa3I0KEHUE KBAPATHOIO TPEXWIEHA HA MHOKHUTEIIN.

Anrebpanueckas aApoOb. OCHOBHOE CBOWCTBO anreOpamveckoil apobu. CroxkeHue,
BBIUUTAHUE, YMHOKEHHE, JIeJeHNUEe anreOpandeckux ApoOeil. ParmoHanpHble BBIpaKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHHsI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmynia KOpHEW KBaJpaTHOro ypaBHeHHUs. Teopema Buera.
Pemenune ypaBHeHM#l, cBogAIIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocreifmine npoGHO-
paloHaIbHbIE yPaBHEHUS.

I'paduueckas uHTEpHpeTalvs YpaBHEHUN C ByMs IEPEMEHHBIMU U CUCTEM JMHEWHBIX
YpPaBHEHUN C JIBYMs IepeMEHHBIMU. [IpuMepbl pemeHus CucTeM HENMHEWHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMHU.

Perienue TekcTOBBIX 3aa4 aNredpandeckuM CriocoOOM.

UucnoBele HepaBeHCTBA M MX CBoWcTBa. HepaBeHCTBO ¢ OJHOM IIEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHOM mnepeMeHHOM. CHCTeMbl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonsarue ¢pynkuuu. O6nacTb ONpeseNeHus] U MHOKECTBO 3HaueHu ¢pyHkuuu. Criocoobl
3aaHus QyHKIUH.

I'paduk ¢ynkuun. YUrtenue cpoiictB (yHkuuu no e€ rpaduky. IIpumepsl rpadukos
(GYHKLUH, OTpaXKaIOUINX pealbHbIe POLIECCHI.

DyHKIUM, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOIMOPIHOHAIBHBIE 3aBUCUMOCTH, UX
rpadukn. OyHKIEy y = X2, y = x3, y = VX, y=|x|. Tpaduueckoe pemieHre ypaBHEHHH 1 CHCTEM
YpaBHEHUM.

9 KJIACC

Yucsia 1 BBIYUCICHUA

PanmonanesHbie yricna, UppalMoOHAIBLHBIC YHCa, KOHEYHbIE U OECKOHEUHBIE IeCATUYHBIC
npodu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JIeHCTBUTENbHBIC YHCIIa KaKk OCCKOHEYHBIC
JIecsTUUHble  OpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBUE  MEXKAY  MHOXECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOM.

CpaBHeHHE NEHCTBUTENBHBIX YHUCEN, apu(METHUYECKHe ICHCTBHS C JIEHCTBUTEIbHBIMU
YUCIIaMH.

Pa3mepbl 0OBEKTOB OKPYKAIOIIETO0 MHpPA, AJIUTENBHOCTh MPOIECCOB B OKPYKAIOIIEM
MHpE.

[TpubnmxkE€HHOE 3HAYCHHWE BEIMYMHBI, TOYHOCTh MpUONMKeHHs. OKpyTIeHHE YHCEN.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHHUe. Pemenne ypaBHEHUH, CBOASIIUXCS K JINHEHHBIM.

KBagpatnoe ypaBHeHue. PelieHue ypaBHEHUI, CBOIAIIMXCS K  KBaJpPaTHBIM.
bukBagpatHoe ypaBHenue. Ilpumepsl pemieHus ypaBHEHUM TPEThe M 4YETBEPTOU CTEMEHEH
Pa30KEHUEM HAa MHOKHUTEIIH.



Pemenne  npoOHO-panMOHANBHBIX  ypaBHEHHI. Pemrennie  TEKCTOBBIX  3alady
anreOpandecKuM METOIOM.

VYpaBHeHHE ¢ JABYMS NMEPEMEHHBIMU U ero rpaduk. PemeHue cucreMm ABYX JTHMHEHHBIX
YpaBHEHUN € JIBYMs IEpEMEHHbIMU. PelleHne cucreMm [ByX YpaBHEHUH, OJIHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoi cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemmennie TeKCTOBBIX 337124 alNreOpandecKuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuMHEWHBIX HEPABEHCTB C OJHOM MepeMEHHOW. PellleHue cucTteM JMHEMHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBaapartHele HepaBeHcTBa. ['padmueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS [IEPEMEHHBIMH.

DOyHKIUH

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. IlapaGona, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Ch CUMMETPHUH TapaldoIbl.

Ipaduku Gysxmmit: y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = x| u ux cBoiicTpa.

YuciioBble MOCAEA0BATEIBHOCTH M POIPECCHH

[lonsTHE YMCIOBON MOCIENOBATEIBHOCTH. 3aJaHUE MTOCIEN0BATEIbHOCTU PEKYPPEHTHOM
dbopmyIoit u HGopMyIIoi n-ro dieHa.

Apudmernueckass W reoMmerpudeckas mporpeccud. DopMmynbl  n-TO  4YJIeHA
apuQMEeTHUYECKO 1 TeOMETPUUECKOM MPOTPECCHiA, CyMMBI MIEPBBIX 71 YJICHOB.

N3o06paxkenne 4ieHOB apu(MeTHYECKOM W TeOMETPUYECKOW MPOrpeccuil ToukamHu Ha
KOOpPJMHATHOM IMIIOCKOCTU. JINHEHHBIN U SKCITOHEHIIUAIbHBINA pOCT. CII0KHbBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA

JIMYHOCTHBIE PE3VJIbTATHI

JInyHOCTHBIE Pe3yJbTAThl OCBOCHHUS IMPOrpaMMbl y4deOHOro Kypca «Aunredpay
XapaKTepU3YIOTCS:

1) naTpuoTHYeCKoe BOCIIUTAHME:

IIPOSIBJIECHUEM HHTEpeca K IMPOLUIOMY M HACTOSALIEMY POCCHUMCKOW MAaTeMaTUKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCHUHUCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JIOCTHXKEHUN B APYTUX HAyKax U MPUKIIATHBIX
chepax;

2) rpa:kKIaHCKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpaKIaHWHA W peaju3allid ero IMpas,
MPEJCTAaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIETyp TPakIaHCKOTO o0IIecTBa (HarmpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JIOCTHKEHUU
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTHUBHOE YYacTHE€ B PEUICHHM NPAKTHMUECKUX 3aJad MaTeMaTH4EeCKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTUYECKOro 00pa30BaHUS HA NPOTSHKEHUU BCell
JKU3HU JJIs1 YCHEIIHON MpoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPACKTOPHUH OOpa3oBaHUA U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIOCOOHOCTBIO K AMOILMOHAIBHOMY M 3CTETUYECKOMY BOCHPHITHIO MaTEeMATHYECKUX
00BEKTOB, 33/1a4, PEHICHUI, PacCyKIeHUN, YMEHUIO BUJETh MaTEeMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUA:

OpHUEHTAIINel B JIEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCcKOl Hayku Kak c(epbl 4elIOBEYECKOM NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYMMOCTH JIJIS Pa3BUTHS [IUBUIIN3AIINH, OBJIAJICHUEM SI3bIKOM MATEeMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENbCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GOPMHPOBAHME  KYJAbTYPbl  3A0POBbA U
IMOLMOHAJIBLHOIO 0JIArONOJIyYns:

TOTOBHOCTHIO TPUMEHATh MAaTE€MaTUYECKHEe 3HaHUs B HMHTEpPECax CBOETrO 30pOBbS,
BEJICHHS 3JJOPOBOTO 00pasa »KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
MpU3HAHHEM CBOErO IpaBa Ha OIMIMOKY U TaKOT'o K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JI0OTHYECKOe BOCTIMTAHHUE:

OpHUEHTAIlNCH Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHWM IS pelIeHHs 3a7ad B 00JIacTh
COXPAHHOCTH OKpY)KaloIlel cpeibl, IMIAaHUPOBAHUS IMOCTYINKOB M OLEHKH HMX BO3MOMHBIX
MOCNEACTBUM ISl OKpY>KaIoIEe cpeibl, 0CO3HAHUEM TIJI00aIBbHOIO XapakTepa SKOJIOTHYECKHUX
npo0JeM U MyTel uX pereHus;

8) ajanTanns K M3MEHAIIUMCS YCJIOBUSIM COIMATbHOM M IPUPOJAHOM Cpebl:



TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IPAKTUYECKYIO EATEIbHOCTh, B TOM YMCIIE YMEHUE YUYUTHCS y IPYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIMU U3
OIbITa IPYTHX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHUYU HOBBIX 3HAHUM, B TOM 4ucCiIe GOPMYJINPOBATh UAEH,
HOHATHS, THIIOTE3bl 00 00BEKTaxX M SBICHHSX, B TOM YHUCIIE paHEe HEU3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TIIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYK CHUTYallMI0, BOCIPUHMMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TPeOyIOIMI KOHTpMEp, KOPPEKTUPOBAaTh NPUHHUMAEMbIE DPELICHUS U
neicTBus, OpPMyYINPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3VJIbTATDI

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC e CTBUS

ba3oBble Jlornueckue AeicTBHA:

o BBIABJISITH M XAapaKTEPU30BaThb CYLIECTBEHHBIE IIPU3HAKM MaTeMaTHYECKHUX
O00BEKTOB, MOHATHH, OTHOILIEHUN MEXAY MOHATUSAMH, (OPMYIHpPOBATh ONPEICIICHUS MOHATUH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPHU3HAK KJIACCU(PUKAILMK, OCHOBaHUSA i 000OLIeHHs U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAIN3A;

. BOCIIPUHUMATB, (bopmynupoBaTh u peoOpa3oBbIBaTh CYKICHUS:
YTBEPAUTENIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIC, YACTHBIC U OOLIHE, YCIOBHBIE;

o BBISBJISITH MAaTEMaTHMYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHUBOPEYHs B
(dakTax, MaHHBIX, HAOMIOJACHUAX M YTBEPXKJIEHHUSIX, NpeasiaraTb KPUTEPUM Ul BbIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

. Jienarb  BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIFOYEHUH, YMO3AKIIOYEHUH 110 AaHAJIOTHH;

. pa3buparh J0Ka3aTelbCTBA MaTeMaTHUECKUX YTBEPXKICHMHM (TpsMble U OT
IPOTUBHOI0), TMPOBOJUTH CAMOCTOSITEJIbHO HECJIOXKHBIE [OKa3aTelbCTBA MaTeMaTHUYECKUX
(akTOoB, BBHICTpanBaTh APTyMEHTAIMIO, PUBOIUTH MPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

. BBIOMpATh CI10cO0 pelieHus yueOHoW 3a7auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOAAIIMN ¢ YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPUTEPUEB).

Ba3oBble nccienoBaTebCcKue 1eiicTBUS:

o UCTIOJIB30BaTh BOMPOCHI KAk HCCIENOBATEIbCKUI HHCTPYMEHT TO3HAHUS,
(dbopMyHpOBaTh BOMPOCHI, (PHUKCHPYIOUIHE TMPOTUBOpEYHE, TPoOIeMy, CaMOCTOSTEIHHO
yCTaHaBJIMBATh HCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATh CBOIO MO3MIIUIO,
MHEHHE;

J OPOBOJIUTH IO  CAMOCTOSITENIBHO  COCTAaBICHHOMY  IUIAaHY  HECJIOXHBIN
AKCTIEPUMEHT, HEOOJBIIIOE UCCIEIOBAaHUE MO YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOTro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

J CaMOCTOSITENIbHO  (popMynupoBaTh OO0OOLICHUS W BBIBOJABI IO pe3yjbTaTam
NPOBEAEHHOTO  HAONIONEHMS, MHCCIICAOBAHUS, OLEHUBAaTh JOCTOBEPHOCTH  ITOJyYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

J NPOTHO3UPOBATh BO3MOXKHOE pPa3BHTHE IIpolecca, a TakXKe BBIJBHUraTh
IPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Paborta ¢ undopmanmeii:



J BBISBJISITH ~ HEAOCTATOYHOCTh ¥ U30BITOYHOCTh  WHGOpMALUK, JaHHBIX,
HEOOXOIUMBIX JIJISl peLIeHHUs 3a/1a4H;

. BbIOMpaTh,  aHAJIM3UPOBATh, CHCTEMaTU3UPOBAThb U  UHTEPIPETUPOBATH
nH(OPMALIKIO Pa3INYHbIX BUOB U (HOPM MpEICTaBICHHUS;

. BbIOUpaTh GopMy mpeAcTaBlieHUss WHOOPMALUKM U WIUIIOCTPUPOBATH pellacMble
3aJauM CXeMaMH, JuarpaMMaMu, HHOUM rpadukoil U MX KOMOMHALUSIMU,

. OLICHUBATh HAJEKHOCTh UH(POPMALIMU [0 KPUTEPUSIM, NMPEAJIOKEHHBIM YUUTEIEM
WK COPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHUBHBIEe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

J BOCIIPHHUMATh U (OPMYJIMPOBATH CYKICHHUS B COOTBETCTBHU C YCIOBHSMHU H
HelnsiMM - OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIPaXXaTh CBOIO TOUYKY 3pEHHS B YCTHBIX U
NMCbMEHHBIX TEKCTaxX, JaBaTb MOACHEHHS IO XOAYy pEeLIeHUs 3aJauyd, KOMMEHTHPOBATh
MOJIYYEHHBIA pe3yibTarT;

. B XoJe OOCYXIeHHUsl 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaE€MOW TEMBI,
npoOJieMbl, pelaeMoil 3aJauyd, BBICKA3bIBaTh WJEH, HAICJICHHbIE HA TIOUCK pEIIeHUS,
COIIOCTABJISITh CBOM CYXJICHHUS C CYXICHUSMH JPYTUX YYaCTHHKOB JWAIIOTa, OOHApYKUBATh
pa3nuune W CXOJACTBO TO3UIMHA, B KOPPEKTHOH (opme (HopMyaupoBaTh pa3HOINIACHS, CBOH
BO3PaKEHUS,

J IPEJCTaBIATh PE3yJbTaThl PEIIEHUs 3aJayd, 3KCIEPUMEHTa, HCCIIEOBaHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (popMaT BBICTYIUICHHS C y4y€TOM 3ajad MPE3CHTAluu U
0COOEHHOCTEH ayAuTOpHH;

. MOHUMAaTh M MCHOJB30BATh NPEUMYIIECTBA KOMAHAHOM M WHIUBUIYaJTIbHOU
paboTHI IPH pellieHNH YUeOHBIX MAaTEMAaTHUYECKUX 3a/1a4;

. NPUHUMATh 1€1b COBMECTHOW JAESTENbHOCTH, IUIAHUPOBATH OPraHU3AIUIO
COBMECTHOM pabOTHI, pacupenensTh BHIbI paboOT, JOroBapuBaThCs, OOCYXAaTh Ipolecc U
pe3yabpTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JTHOJIEH;

. y4acTBOBaTh B TPYIIOBBIX ¢opmax padboThl (0O0CYXaeHHs, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYpMbl U JIPYTH€), BBINOJHATH CBOI 4YacTh pabOThl U KOOPAMHHUPOBATH CBOU
JEHCTBUS C IPYTUMU WIEHAMHU KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKIIaJa B OOIIHMI MPOAYKT
M0 KpUTEpHsIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOACHCTBHUSI.

PeryasiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA

Camoopranuszauus:

J CaMOCTOSITENIbHO COCTAaBJIAThH IUIaH, aITOPUTM pelleHus 3aJauu (WM ero 4acTh),
BBIOMPATH CIOCOO pelIeHusl ¢ y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOMXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

J BJIAJETh CHOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJS Ipolecca M pe3yibTara
peleHns MaTeMaTHYecKol 3a1auu;

J IPEIBUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIpH pEIICHHUU 33JauH,
BHOCHUTb KOPPEKTUBBI B JESTENILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, Hal/IEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

. OLICHUBAaTh COOTBETCTBUE pe3yibTaTa JEATEIbHOCTH IIOCTAaBICHHOM LEIU U
YCIIOBUSIM, OOBSICHSATH MPUYMHBI JOCTHIKEHHUS WU HEIOCTIKEHUS IIeNH, HAXOIUTh OIIHOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3VIJIbTATDI

K xonmy oOyuenuss B 7 kJjacce OOy4arOIIMNACS IMOJNYYUT CIEAYIOUIME IpPEAMETHBIC
pe3ybTaThl:

Yuciia 1 BbIYMCTICHUS

BbInonHATe, coueTas ycTHblE M NMUCbMEHHBbIE MPUEMBI, apu(METHUECKue IeHCTBUA C
paloHaIbHBIMU YHCIAMHU.

HaxoauTh 3Ha4Y€HUS YMCIIOBBIX BBIPAKCHHN, NMPUMEHSTH pazHOOOpasHbIE CIIOCOOBI U
OpuéMbl BBIUUCICHHUS 3HAUY€HUH JPOOHBIX BBIPAXKEHUH, COAEpKalUX OOBIKHOBEHHBIE H
JECATUYHbIE JPOOH.

[lepexoauTb OT OJHOM (POPMBI 3aMKCH YUCET K IpYroil (mpeoOpa3oBhIBATh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPO0OB).

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAIIBHBIE YUCIIA.

OxpyrisTh ynca.

BbINONMHATE NPUKUIIKY U OLIEHKY pe3yJbTaTa BHIYMCICHUH, OLIEHKY 3HaYEHHUI YMCIIOBBIX
BBIPAXCHUI. BBINIOIHATE NEHCTBUA CO CTENEHSAMU C HATypaJIbHBIMU IIOKA3aTEISIMHU.

IIpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHBIX YHCEIL.

Pemarbp mpakTUKO-OPUEHTUPOBAHHBIE 3a/lauM, CBS3AHHBIE C OTHOLUIEHUEM BEJIUYMH,
IPONOPLUOHAIBHOCTBIO BEIMUMH, IPOLEHTAMU, UHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0BEKTOB.

AsredOpanyeckue BbIpasKeHMsI

Hcnonp3oBarh anredpanyeckyro TEPMUHOJIOTMIO M CHMBOJHUKY, IPUMEHSATh €€ B
IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuaia.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPaKEHUH MPU 3aJJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BeInonHATe mpeoOpa3oBaHus LENOro BEIPAXKEHNUs B MHOTOUJIEH MTPUBEICHUEM MOT00HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJHOWIEHa HAa MHOTOWIEH W MHOTOYJieHa Ha MHOTOYJIEH,
OPUMEHATH (HOPMYIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcylecTBIATh pa3ioKEHNE MHOTOYJIECHOB HAa MHOXHTENIN C MOMOUIbIO BBHIHECEHHS 3a
CKOOKHM OOIIero MHOXKHUTEJS, TPYNIHPOBKU CIaraéMblX, IPUMEHEHHsI (POpPMYJ COKpPaUIEHHOIO
YMHOXEHHUS.

[IpumensaTs mnpeoOpa3oBaHUS MHOTOWIEHOB /IS PELICHWs pa3IUYHBIX 3aJad M3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATypalbHBIMU MTOKA3aTEISIMU JIJIs1 IpeoOpazoBaHus
BBIPAKCHUII.

YpaBHeHHs M HEPABEHCTBA

Pemarp nuHelHbIE ypaBHEHUS C OJHOM NEPEMEHHOM, NPUMEHAs IpaBWa MEPEXoAa OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, sBiS€TCS JHM YHCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduyeckre MeTOIbl P PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOuparh mpuMepsl Map YHCEN, SBISIOMIMXCS pEIIeHUEeM JMHEHWHOTO0 YPaBHEHUS C
JBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JUHEHHOTO YpaBHEHUS C JBYMs
NEPEMEHHBIMH, TIOJIb3YACh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemarp cuctemsl IByX JIMHEMHBIX ypaBHEHUH C ABYMs IEPEMEHHBIMHM, B TOM YHCIIE
rpagu4ecKy.



CocrtaBisiTh W pemiaTh JIMHEHHOE YpaBHEHHUE WM CHUCTEMY JIMHEWHBIX YpaBHEHHM 110
YCIOBUIO 3a/layl, HWHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3a/ayd IOJIY4YEHHbIN
pe3ynbTar.

DOYyHKIUHT

N300paxaTh Ha KOOPAMHATHOM MPSMOMl TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE NPOMEXYTKH Ha
anreOpandecKoM s3bIKE.

OTrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAUHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHkui. Ctpouts rpaduk QyHKIUU y = [X|.

OnwuceBaTh ¢ TOMOIIBIO (YHKUUH HM3BECTHBIE 3aBUCUMOCTH MEXAY BEITUYMHAMHU:
CKOPOCTb, BpeMs, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeMS,
00BbEM paboTHI.

Haxomuts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tornmare rpadudeckuii crocod MPeICTaBICHUS M aHAM3a WH()OpMAIMK, U3BJICKATh H
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEATBHBIX MPOILIECCOB U 3aBUCHMOCTEH.

K konny oOyuenus B 8 kJjacce oOydaroImIUiCs TOTYyYUT CICAYIOUIME IpPEIMETHBIE
pe3ynbTaThl:

Yucna v BbIYMCICHUSA

Hcnonp30BaTh HauanbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTENBHBIX UYMCEN AJIS
CpPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, H300pa)kaTh [IEHCTBUTENBbHBIE YHUCJIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[IpumeHsTh MOHATHE apUPMETUUYECKOTO KBAJAPATHOTO KOPHS, HAaXOAUTh KBaJpaTHbIC
KOPHM, UCIIOJIB3YS MPU HEOOXOJUMOCTH KaJbKYJIATOP, BEIIOIHATH MPeoOpa3oBaHus BHIPAXKEHUH,
CoJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEH.

Vcnonb30BaTh 3amucu OOJBIIMX M MajbIX YUCENl ¢ MOMOIIBIO JECATUYHBIX OpoOel u
crenene yucina 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHATh MOHATHE CTENEHH C LEeNbIM I0Ka3aTelleM, BBIIOJIHATH IMpeoOpa3zoBaHUs
BBIPAKXECHUM, CONEPIKALIUX CTENEHU C LEIBIM IIOKA3aTENEM.

BbINONMHATE TOXAECTBEHHBbIE MPEOOPa30BaHMs pallMOHAIbHBIX BBIPAKEHUH Ha OCHOBE
IpaBWJI AEUCTBUM HaJ MHOTOWIEHAMH U anreOpanyecKuMy JpoOsiMH.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEH.

[IpumensTh MpeoOpa3oBaHUs BHIPAXKEHUH ISl pEIICHUS pPa3IUYHBIX 3a7ad U3
MaTeMaTHKH, CMEXHBIX MPEIMETOB, U3 PEaTbHOU MPAKTHKU.

YpaBHeHHsI M HEPABEHCTBA

Pemiate nuHeliHble, KBaJApaTHBIE YPABHEHUS U PAllMOHATILHBIE YPABHEHUS, CBOASIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMS IIEPEMEHHBIMHU.

[IpoBoNTH IpOCTENIINE NCCIEAOBAHNS YPABHEHUN U CHCTEM YPAaBHEHMI, B TOM YHCIIE C
INPUMEHEHHEM TpaQUuecKux IMpeacTaBiIeHU (yCTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexoauTb OT ciOBECHOH (OPMYIHMPOBKHM 33JauM K e€ anreOpanyeckoil MoJenu ¢
MIOMOILBIO  COCTaBJICHUS YpPAaBHEHUS WM CHUCTEMBbl ypPaBHEHWH, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33]1a4M TIOJYYEHHBIN PE3YNIbTAT.

IIpuMeHsTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JIs1 CPABHEHMSI, OLICHKH, peLIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUUYECcKyl0 HILTIOCTPAILIUIO
MHO€ECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOYyHKIUH

[lonumaTh ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATUS W SA3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAYEHUS), ONpENeATh 3HA4eHHWEe (QYHKUUU IO 3HAYEHUIO apryMeHTa,
OIpesieNATh CBOWCTBA (PYHKLUH 110 €€ rpaduKy.

Crpouts rpaduku 3J€MEHTapHbIX PYHKIUHN BUA:

y=kix,y=x2,y=x3,y=[x|,y= VX, ONHCHIBATH CBOMCTBA YHCIOBOM ¢bynkuuu mno eé
rpauky.

K xonmy oOyueHus B 9 kiacce OOydyaromIMACS IMOJNYYUT CIEAYIOUIME IPEAMETHBIC
pE3yJIbTaThI:

Yucia ¥ BbIYHCICHUSA

CpaBHUBaTh U YHIOPSAJOYMBATh PALIMOHAJIBHBIE U HPPALMOHAJILHBIE YHCIIA.

BoinonHATe apudMeTnueckue AeMCTBUSI ¢ palMOHaIbHBIMU YHCIAMM, COUYETAasl yCTHBIE U
IIMCbMEHHBIEC IPUEMBI, BBIIIOJIHATH BBIUYMCIICHUS ¢ UPPALMOHAIbHBIMU YHCIAMH.

HaxoauTs 3Ha4€HMS CTENEHEN C LIEJIbIMU I10KA3aTeIsIMU U KOPHEH, BBIYUCIIATH 3HAUYCHUS
YHUCJIOBBIX BBIPAKEHUH.

OKpyryisiTh JEWCTBUTENbHBIE YHCIIA, BBIIOJIHATH MPUKUAKY pe3yibTaTa BBIYMCIICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHelHBIE W KBaJpaTHbIE YpaBHEHHUS, YPAaBHEHUS, CBOJALIMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPABHEHUS.

Pemarp cucreMbl IByX JUHEHHBIX YPABHEHHUU C ABYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIAETCS JIMHEUHBIM.

Pemarp TekcTOBBIE 3ajjaud aiaredpanyeckuM CHOcOOOM C IMOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMs IEPEMEHHBIMU.

[IpoBOoNTH IpOCTENIINE UCCIEA0BAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
cucTeMa YpaBHEHUI pelieHus, eClii UMEET, TO CKOJIBKO, U ITpoYee).

Pemarp nuHeliHble HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTb pelIeHHE
HEPAaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3aIIUCBHIBATH PEILIEHUE C TOMOIIBIO CHMBOJIOB.

Pemarp cucreMpl JMHEMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aMKChIBaTh PEIICHNE C TTOMOIIBbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELICHUH Pa3IMYHBIX 3ajad.

DOyHKIUH

Pacrnio3HaBath (yHKIMM HM3y4eHHBIX BUA0B. Il0Ka3bIBaTh CXE€MAaTHYECKH PACIIONOKEHUE

Ha KOOPJMHATHOW TMJIOCKOCTH TrpadukoB GyHKIMMA BUna: y = kx, y = kx + b, y = k/x, y = ax2 +
bx + ¢, y = x3, y = VX, y = |x|, B 3aBucHMOCTH OT 3HAaueHHiT KOIDDUIHNEHTOB, OMUCHIBATH
CBOMCTBA (PYHKIHI.

Ctpouts U u300pakaTh cXxeMaTHueCKd TpadUKH KBaAPAaTUYHBIX (PYHKIIMA, OMHCHIBATH
CBOMCTBA KBaJPATHYHBIX (PYHKITUHN 10 UX rpaduKam.

PacniosHaBath  KBasipaTW4Hyr0 (QYHKIUIO 1O QOpMylie, TMPHBOIUTH PUMEPHI
KBaJPAaTUYHBIX QYHKLUH U3 peaTbHON KU3HU, (PU3UKH, TEOMETPHH.

YuciaoBblie NOCT€10BATEIHLHOCTH U MPOrpeccun



Pacnio3naBath apupMeTHuecKyro U reOMEeTPUUECKYI0 IPOTPECCUU MPHU pa3HbIX criocobax
3a/1aHMUS.

BBIMONHATE BBIUMCIIEHUS] C HMCIOJIb30BAaHHEM (POpMyn n-ro wieHa apuMETHUECKOU U
F€OMETPUUYECKON MTPOTrPECCUil, CyMMBI IIEPBBIX N YWICHOB.

N3006paxaTs 4ieHbl NOCIeI0BATEIbHOCTH TOUKAMH Ha KOOPIMHATHOMN TJIOCKOCTH.

Pemarp 3amaum, cBA3aHHbIE C YMCIOBBIMU IIOCJIEA0BATEILHOCTSMHU, B TOM UHUCIIE 33a4l
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHUEM KaIbKYISATOPa, HIU(POBBIX TEXHOIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacoB
Ne JaekTpoHHbIe (HU(pPOBHIE)
HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl KouTpoabHubie
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI

1 Yucna u BerunciieHys. ParmonanbHbie yncia 25 1 bubnuoreka [{OK https://m.edsoo.ru/7f415b90
2 AnrebpanuecKue BEIPAKCHHS 27 1 bubnuoreka [{OK https://m.edsoo.ru/7f415b90
3 VYpaBHEeHUs 1 HEPABEHCTBA 20 1 bubnuoreka [{OK https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. OyHKmm 24 1 bubnuoreka [{OK https://m.edsoo.ru/7f415b90
5 [ToBTopenue u 0600IEHNE 5 bubnuoreka [{OK https://m.edsoo.ru/7f415b90
6 [IpomexxyTouHast aTTecTanus 1 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5




8 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/
NporpaMmabl Bcero KonTposbHbie o0pa3oBaTe/ibHbIE PeCypchl
padoThI

1 Uucna u Beruncnenus. KBaaparabie KOpHU 15 bubmuoreka [{OK https://m.edsoo.ru/7f417af8
4 .

2 MCIa 1 BEIHCIOHM. (TENSHS C IEMLM 7 bubmuoreka [{OK https://m.edsoo.ru/7f417af8
MoKa3areieM

3 Anre6pa1/1qeuc1<1/1? BRIPANCHITL 5 1 bu6mmoreka LIOK https://m.edsoo.ru/7t417af8
KBagparsslii TpéxusneH

4 AJTCOPaHHCCKHE BIPAXKCHHA. 15 1 bu6mmoreka LIOK https://m.edsoo.ru/7t417af8
Anrebpanueckas 1po0b

.K

5 ¥pasHeHitt it HepasercTsa. Kpagparrie 15 1 bubmuoreka [{OK https://m.edsoo.ru/7f417af8
ypaBHEHUs

6 ypaBHeHHjI H HepaBeHcTBa. CHCTeMbl 13 bubmuoreka [{OK https://m.edsoo.ru/7f417af8
ypaBHEHUM

7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa 12 1 bubnuoteka [IOK https://m.edsoo.ru/7f417af8
OyHkunu. OCHOBHBIE TOHATHUS 5 bu6mmoreka LIOK https://m.edsoo.ru/7t417af8

9 Oyukuun. YucnoBeie PyHKIHH 9 bubnmoreka [{OK https://m.edsoo.ru/7f417af8

10 [ToBTOpEeHMe u 06061IEHNE 5 bubnuoreka LIOK https://m.edsoo.ru/7f417af8

11 [Ipomexxyrounas arrecranus 1 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5




9 KJIACC

KoanuecTBo 4acoB

Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl KoHuTposbHuble
n/n Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
1 Uucna u Beruucienus. JlelicTBUTENbHBIC YUCTA 9 bubnuoteka LJOK https://m.edsoo.ru/7f419d08
2 YPaBHeHMUH HCPABCHCTBA. YPABHEHH C OJIHOH 14 1 bu6mmoreka [IOK https://m.edsoo.ru/7f419d08
NepeMEeHHOMN
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMbl YPaBHEHUI 14 1 bu6nuoreka L{OK https://m.edsoo.ru/7f419d08
4 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 bubnuotexa LJOK https://m.edsoo.ru/7f419d08
5 OyHKIMH 16 1 bubnuoreka [{OK https://m.edsoo.ru/7f419d08
6 HucnoBsle MOCIEI0BATENbHOCTH 15 1 bubmuoteka [{OK https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 14 bu6mmoreka IIOK https://m.edsoo.ru/7f419d08
8 [IpomexyTouHas aTTectanus 1 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 6




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 305635189186826168010400438383193104950455390159
Bnageney CyToipud Mnba Mropesuy

OeicTevTened C 03.04.2024 no 03.04.2025



http://www.tcpdf.org

		2024-05-06T15:11:24+0500




