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HOACHUTEJIbHAS 3AIINCKA

Aunrebpa SBISETCS OJHMM U3 OIOPHBIX KYPCOB OCHOBHOTO OOIIEro
00pa3oBanHus: OHa 00ecreanBaeT U3yYeHHE APYTUX JUCHMILIMH, KAK eCTECTBEHHO-
HAyqHOTO, TaK H TyMAaHWTapHOTO IHKIOB, €€ OCBOCHHC HCOGXOAHMO UL
IPOJOIDKEHHS 00pa3oBaHUs U B NIOBCEIHEBHOM XU3HU. PasBuTHe y oGygaromuxcs
HayqHBIX MPEICTABICHUH O TNPOUCXOKACHUM W CYIIHOCTH anre6pamdecKux
abCcTpakImii, Cioco0e OTPaKEHN MATEMATHYECKOM HAYKOH SBJICHUI U MPOLIECCOB
B OPHPOAC ¥ OOHICCTBC, PONH MATCMATHYCCKOTO MOJCHHPOBAHHA B HAYIHOM
TNO3HAHMH 1 B TIPAKTHKE CIIOCOOCTBYET (JOPMHUPOBAHHMIO HAYTHOTO MUPOBO33PEHHS
¥ Ka4€CTB MBIIICHHS, HEOOXOAUMBIX /U afaNTallid B COBPEMEHHOM IH(PPOBOM
obmecrse. M3yuenne anreGpsi 0GecriedMBaeT pasBHTHE YMEHUST HaOIOaaTh,
CPaBHHBATL, HAXOAHTL 33KOHOMEPHOCTH, TpeOyeT KPHTHUHOCTH MBIIIICHHS,
CIIOCOOHOCTH  apryMEHTMPOBAHHO OGOCHOBBIBATH CBOM MEHCTBHS M BBIBOJIbI,
opmysmpoBare yreepikaeHus. OCBoeHHe Kypca anreGpsl 06ecieqnBaeT pazBurue
JIOTUMECKOT0  MBIIUICHHsI O0yYaronuXCs: OHM MCIONB3YIOT JIEAYKTUBHBIE U
HHIAYKTHBHBIC paccyxaeHns, 0000nIeHNe N KOHKPETH3aIHMIo, abCTparupoBanne
aHanoruto.  OOyuenme  anreOpe  OpeANoNaraeT  3HAYUTCIBHBIA  0ODBEM
CaMOCTOATEIbHON JIEATENLHOCTH OOYYAIOMIMXCSA, I0ITOMY CAMOCTOSTEIHHOE
PCIICHUC 3a/1a4 ABJIACTCS peaU3aLei IeATEIbHOCTHOTO MPUHIUIA 00y YEHNSL.

B crpykrype nporpammer yueGHOre xypca «Anre6pa» mng OCHOBHOTO
061ero o6pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COZEPIKATENHHO-METOIUIECKHIE
JMHUK: «Yucna ¥ BHIMUCTIEHNUs), «ANreOpandeckue BHIpOKEHHs, «YPaBHEHUS 1
HEpaBeHCTBaY, «Dynkumm». Kaxpas M3 3THX comepxareabHO-METOUYECKHX
TIMHUH PAIBUBACTCS HA NPOTSDKEHUM TPEX NIET M3YUEHNS Kypea, B3aUMOIEHCTRYS ¢
ApYTMMH €r0 IMHUAMH. B Xoze wusydeHus yueGHOro kypca oO0ydarommmcs
NPUXOAUTCA JIOTUMECKH PACCYXKIaTh, MCIOIB30BATh TEOPETHKO-MHOXKECTBEHHBIM
A3bIK. B CBA3M ¢ 9TMUM B mporpaMmy y4eGHOro Kypca «AireGpa» BKIIOYEHbI
HEKOTOPKIE OCHOBH JIOTWKH, TIPE/ICTARIIEHHBIE BO BCEX OCHOBHBIX pa3jienax
MareMaTiecKoro 00pasoBaHus U CNOCOGCTBYIOIINE OBIAJCHUIO 00YUAIOMIMICS
OCHOB  YHMBEPCAJILHOIO  MareMaTh4eckoro s3pika. ComepkarenbHOit U
CTPYKTYPHOH OCOGEHHOCTBIO y4eOHOrOo Kypca «Anre6pa» SBISETCS  €ro
VHTETPUPOBAHHBIN XapakTep.

Conepxanue muHmu «Yucaa W BBIYMCICHHSY CIYXKUT OCHOBOM JUIf
AQIbHEHINETr0 M3YYEeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3sBUTHIO Y 0GYHAaromumxcs
JIOrMMECKOr0 MBIIIICHHS, (POPMUPOBAHMIO YMEHHS HOJIB30BATHCS AIrOPHTMAMY, a
TAKKE MPUOOPETEHHIO TIPAKTHIECCKUX HABBIKOB, HEOOXOIMMBIX JUIS TIOBCEIHEBHOM
KU3HH. Pa3sBUTHE MOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO OOLIEro 0Opa3zoBaHMs
CBA3aHO C PAlMOHAIbHBIMU U HPPALMOHAILHBIMHM YHCJIAMH, (OPMHUPOBAHHEM
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NPEICTABICHUHA O JCHCTBUTEILHOM 4YMCIEe. 3aBEpIEHHME OCBOCHMS HHUCIOBOM
JIMHUU OTHECEHO K CpeHEMY 00LIeMy 00pa3oBaHMIO.

Copeprxanve 1ByX anreOpantdeckux JIMAMIA — «AreGpandeckue BBIPAKCHUS )
M «YPaBHEHMS M HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHMIO Y OOYUAIOMUXCS
MareMaru4ecKoro arnmapara, HeOOXOAMMOIO JJisi pELUeHWs 3a1a4 MAaTeMaTHKH,
CMEXHBIX IPEIMETOB M HPAKTHKO-OPUEHTUPOBAHHBIX 3aga4y. Ha ypoHe
OCHOBHOrO 00wiero o0pa3oBanus Y4eGHbIN Marepuan TpyHIUPYeTCs BOKPYT
PalMOHANIBHBIX BBIPAKCHUH. AJreOpa JEMOHCTPUPYET 3HAYEHHE MATEMATHKU KaK
A3bIKA JUIL [IOCTPOCHUS. MATEMATHYECKUX MOJENCH, ONMUCAHMA [POLIECCOB U
SBJICHUH peanbHOro Mupa. B 3amaum oOyveHuss anreGpe BXOMAT TaKke
JajpHEHINee  PasBUTUE QITOPHUTMHYECKOTO MBIIUIEHHS, HEOOXOIUMOro, B
9aCTHOCTH, i1 OCBOCHHS Kypca WH(OpPMATHKHM, M OBJIAJICHHE HABBIKAMU
ACAYKTUBHBIX paccyxienuii. TipeoOpasosanne cumBosbHbIX GOPM crOcOGCTBYET
Pa3sBUTHIO BOOOP@XKEHUS, CIOCOOHOCTEN K MAaTEMaTHYECKOMY TROPUECTBY.

Conepxanue (pyHKIMOHANBHO-TPAYUIECKON IMHIK HALIETEHO HA TIOJTyYCHHE
00y9aromumMucs 3HaHUH 0 (YHKIMAX KAk BaXKHEHIIEHl MareMaTudeckoil Moenu
AUBL OTIHCAHKS M MCCIICIOBAHMA PA3HOOOPASHBIX MPOLIECCOB N SBJICHMN B PHPOIE
v obmecrse. M3ydenue marepuana CIOCOGCTBYET Pa3sBUTHIO y OOYYArOLIMXCSA
YMEHMS UCTIONb30BaTh PA3IMYHbIE BHIPA3UTEILHBIE CPEJICTBA A3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJIMYECKHE, IpauYecKue, BHOCUT BKJIaX B (DOPMUPOBAHHE
MPCACTABJICHHI O POJIH MATCMATHKE B Pa3sBHTHH [MBIIH3AIIMH U KyJIbTYPHI.

CornacHo yueGHOMY mmaHy B 7-9 Kiaccax H3ydaercs yueGHbII Kypc
«Anrebpa», KOTOPBIH BKIIOYACT CIEAYIOMIME OCHOBHBIE Pa3ieNbl COICPIKAHMUS:
«Hucna w  BHIMUCIEHHS», «AJreGpauueckue BBHIPDKEHHSN, «YpaBHEHUS ©
HCPABCHCTBaY, «PYHKI{HI.

Ha msyuenne yueGHoro xypca «Anre6pa» orBomurcs 306 yacos: B 7 Knacce
— 102 gaca (3 vaca B Hezmemo), B 8 knacce — 102 yaca (3 uaca B Helemo), B 9
kiracce — 102 gaca (3 gaca B Henemo).



COJAEPKAHUE OBYYEHUS
7 KJIACC

Yucna u BuIYHCICHNY

JlpoGu OGBIKHOBEHHbIE M JECATHYHBIE, NIEPEXON OT OAHOH (OPMBI 3arvcH
apobeit k apyroil. IloHsTHE pALMOHAILHOrO YMCNA, 3AINCh, CpPaBHEHME,
YHOPSIOYMBAHME  PALIMOHAIBHBIX  4ucel.  Apudmeruueckue AelCTBUS ¢
parmoHaneHEIMKU YucTamMu. Pemenvie 3a1a4 U3 peankHON NPAKTUKM HA YacTH, HA
podu.

Cremenb ¢ HarypanbHBIM IIOKA3arTeleM: OINpeneseHHe, npeodpaszoBanue
BBIP@KEHHI1 HA OCHOBE ONPEJEIICHHS, 3aMUCh GOJBINMX YKCeN. [IpOIeHTHI, 3ammch
TPOTIEHTOR B BUJIC IpOOW W IpoOK B BUJIE TIPOTIEHTOR. TPU OCHOBHBIE 3a1a91 HA
IPOLICHTBI, PEIICHUE 3a/1a4 U3 pealibHON NMPAKTUKH.

[IpuMenenne TNPU3HAKOB  JEMMOCTH, Ppa3I0KEHHE HA  MHOKHTENH
HATYpalbHBIX YHCEIL

Peanbubie  3aBucumocTH, B TOM uyWcne npsMas W oGparHas
IIPOITOPLIMOHATILHOCTH.

Anrebpanveckne BoIpaKeHus

[lepemenHsie, 4rciioBoe 3HaYCHHE BHIPOKEHUS C MEPEMEHHOM. J[OMyCTUMBIE
3HA4YE€HMA NEPEMEHHbIX. [Ipe/icTaBieHre 3aBUCUMOCTH MEX/Ty BETMUMHAMY B BUIIE
(opmynbl. Beraucnenns o gopmyam. ITpeoGpazoBanue GyKBeHHbIX BBIPAYXKEHUI,
TOMK/IECTBCHHO  PaBHbIC BBIPOKCHHSA, MpaBwia NpeoOpasoBaHHUA CyMM H
TIPOM3BE/ICHHIA, TIPABUIIA PACKPHITHS CKOOOK U NPUBEAEHUS TOTOOHBIX CIIaraeMbiX.

CBoiicTBa CTENEHM ¢ HATYPAILHBIM NTOKA3ATENIEM.

OnHouwrenst u MHOrowieHsl. CrereHs MHOrowIeHa. CIIOKeHHe, BHIYMTAHME,
YMHOXXCHHE MHOTOWICHOB. DOpMYyJbI COKPAIIEHHOTO YMHOXKEHHS: KBaJpar
CYMMbI M KBaJpar pasHocTH. PopMyia pasHOCTH KBajparoB. PazjokeHue
MHOTOYWICHOB Ha MHOYXHUTEIIH.

YpaBHEHHN H HEPABEHCTBA

YpaBHeHHE, KOPeHb YPaBHEHMs, NpaBHMIa MPeoOpa3OBaHMs YpaBHEHHS,
PaBHOCHUJILHOCTH YPaBHECHUI.

JluneliHoe ypaBHEHHE C OIHOW IIEPEMEHHON, YHCIIO KOpHEHU JMHEWHOro
YPABHCHMA, PELICHUE JIMHCHHBIX ypasHenuid. CocraBieHHe ypaBHEHMid 110
YCIOBHIO 3a/1a4i. PeIneHre TEKCTOBBIX 33/1a4 ¢ HOMOIIBIO YPABHEHMIA.

JluneitHoe ypasHeHue ¢ ByMs IepeMeHHBIMU M ero rpaduk. Cucrema JBYX
JIMHEHHBIX YDABHEHUH C JBYMs TIEPEMEHHBIMH. PelleHHe CHCTeM ypaBHEeHMiA
C1oco00M  I0ACTAHOBKM. TIpUMEPbI PElICHMS TEKCTOBbIX 3a4a4 ¢ [OMOLUBIO
CHUCTEM YPaBHEHUIA.



DOyHKIHH

Koopymnara touku na npsivoit. Yuciossie npoMexxyTku. Paccrosnue MEKTY
ABYMS TOUYKAMH KOOPIUHATHON TIPSIMOIA.

IIpsimoyrosnbHas cucrema koopausar, ocu Ox u Oy. A6cuucea u opauHara
TOYKH Ha KOOP/MHATHOM M10CKOCTH. TIpumeps rpa)ukos, 3aaHHbIX (JOpMyIaMu.
Urenne rpadukos peanbHBIX 3aBHCHMocTeil. IlomsTHe (yHKIMW. I'padux
ysxipm. Cpoiictsa (ynkumii. JInneitnas Gpyuxmus, eé rpaduk. I paduk pyHKIHH
y = [x|. I'paguueckoe pemiensie IMHEHHBIX YpaBHEHHH W CHCTEM JIHMHEHHBIX
YPAaBHEHUIA.

8 KVIACC

Yucjia 1 BLIYHCICHHS

Ksagparneii xopens u3 umcna. [louartHe 06 HPPAIMOHANLHOM WHCHE,
Jecarrnanple NpUOTIIDKEHUS MPPALMOHANBHBIX uncesr. CBoiicTBa apupmeTuaecKkux
KBaJIPAaTHBIX KOPHEH 1 MX MPUMEHEHHE K IIPe0OPa30BAHMIO YMCIOBBIX BHIPOKEHMIA
Y BBIYUCIICHUSAM. JIeHCTBUTEIbHBIC YHCIIA.

Cretienb ¢ ueibim nokasareieM u eé csoiictsa. CranjaprHas 3anuch Yucia,

Asrebpanyeckue BoIPAKeHHs

KBagpatHeiii  Tpéxuiien, Pa3ioKE€HUE  KBAaAPATHOro TPEXWICHA Ha
MHOKHTEITH.

Anrebpaudeckas apo6b. OCHOBHOE CBOWCTBO —aireGpamieckoil Jpo0u.
Cnoxenue, BbMUTAHWE, YMHOXCHHE, JENEHHE aIreGpandecKux npobeii.
PanpoHansHbIe BeIpaXKeHHs: M MX IPeoOpazoBaHue.

YpaBHeHusi 4 HePABEHCTBA

KBajgparHoe ypaBHeHue, (opMysia KOpHel KBaJAPaTHOro YpaBHEHUS.
Teopema Buera. Pemenue ypaBHeHuit, CBOAAIMXCS K JIMHEHHBIM U KBaJIpaTHBIM.
Ipocreiimme qpo6HO-paIMOHATbHBIE YPABHEHHS.

I'padudeckas uuTepnperanys ypaBHEHUI ¢ ABYMs TIEPEMEHHBIMH M CHCTEM
JIMHEHHbIX YPABHEHWH ¢ J[BYMS IEPEMEHHBIMH. [IpUMEpBbl pELICHHS CHCTEM
HEJIMHCWMHBIX YPABHEHUI ¢ IBYMS TIEPEMEHHBIMH.

Pemenune TeKCTOBBIX 3a/1a4y anrebpandeckuM crocoGom.

HucioBbie HEPaBEHCTBA M X CBOMCTBA. HepaBeHCTBO ¢ OHOI repeMeHHO.
PaBHOCHJILHOCTD HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOI [IEPEMEHHOIA.
CucTeMbl TMHEHHBIX HEPABEHCTB € OIHOM MEPEMEHHOIA.

DOyHKIHM

[lonatue Qyskium. OGNacTs ONpeAcNeHUs M MHOXECTBO 3HAYCHMUI
¢Gyskipn. CriocoObl 3aganus ()yHKIHA.



I padux ¢yukuun. YreHue cBOMCTB (yHKuMM 1o €& rpaduky. L lpumepni
rpaduKoB (yHKIMIA, OTPAXKAIOIMX PEATLHBIE TIPOLIECCHI.

QyHKIHMM, ONKMCHIBAIOMME NPAMYI0 M OGPATHYHO TPONOPIHOHATBHBIE
3aBUCUMOCTH, UX rpaduku. PyHkmmu y = x2, y = x3, y = \x, y=|x|. T paduueckoe
PCLLICHHUE YPABHECHUI U CUCTEM YPABHECHMUI.

9 KNIACC

Yuc1a 1 BHIYHCICHHAS

PatgionajibHbie 9HCIia, HPPALHOHAIBHBIC YHCIa, KOHCHYHBIC W OCCKOHCYHBIC
AECATHYHBIE APOOH. MHOXKECTBO JEHUCTBUTEILHBIX YUCEI, ACHCTBUTEbHBIE YHCIA
KaK O€CKOHEYHbIE IECATHYHbIC APOoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEXYy MHOKECTBOM JCHCTBUTENIBHBIX YHCET U KOOPAMHATHOM MPIMOIA.

CpaBrcHHC — JCHCTBHTC/IBHBIX YHCCH, apHPMCTHUCCKHC JCHCTBHS ¢
JAEHCTBUTEIBHBIMM YHCIIAMHU.

Pazmepbl  0OBEKTOB OKPYXKAIOIIEro MUpa, IUTENBHOCTh IPOLECCOB B
OKPYKAIOIEM MHUDE.

Hpu6mpkEHHOC 3HAUCHHC BCIHYHHbL, TOYHOCTh NPHOMDKCHHA. OKPYIJICHHC
quces. ITpukuaka u oneHka pe3yabTaroB BEIYUCIICHHIA.

YpaBHeHus H HepaBEHCTBA

Jluneiinoe ypaBHeHue. PeieHre ypaBHEHMIA, CBOISMIIUXCS K JTMHEHHBIM.

Kpanparnoe ypapuenue. Pemenne ypasuenni, CBOAMIMMXCA K KBAXPATHLIM.
buksazparnoe ypapuenue. [Ipumeps pelenus ypaBHeHHi TpeTbell u 4eTBEPTOU
CTEIICHEH PA3JI0KEHUEM HAa MHOYKHTE)IH.

Pemenue apoGHO-pAIMOHAIBHBIX YpaBHEHMIA. PeleHMe TEKCTOBBIX 3a1ad
anrebpanvecKnM METOIOM.

YpaBHEHHE C JBYMs MEPEMEHHBIMH U ero rpaduk. PemeHue cucTeM ABYX
JTMHEHHBIX YPABHEHHH C IBYMs IEPEMEHHBIMU. PelieHre CHCTEM JIBYX YPaBHEHMIA,
OZHO W3 KOTOPhIX JIMHEWHOE, a Jpyroe — BTOPOM cremenu. [ paduyeckas
UHTEPHPETAMS CUCTEME! YPABHEHUHN ¢ JBYMS MepPeMEHHBIMU.

Pemenue TekcTOBBIX 3a1a9 ajnrebpandecKiM crocoGoM.

YucnoBble HEpABEHCTBA M UX CBOMCTBA.

Pemienue TUHEHHBIX HEPABEHCTB C OAHON NEpeMEeHHOW. PenieHue cucTeM
TMHEHHBIX HEPABEHCTB ¢ ONHOW miepeMenHol. KrajpaTHele HepareHCTRA.
I'pa¢udeckas uHTEpnperalysi HEPABEHCTB W CHUCTEM HEPABEHCTB C IBYMS
IIEPEMEHHBIMH.

PQyHKUHA

Kpanparwanas gywuxims, eé rpaduk w crolictea. TTapabona, koopmuHaTh
BEPLIMHBI 1AapaboIIbl, 0Ch CUMMETPHUH Tapaboibl.



I'paduxu pynkmmit: y =kx, y =kx +b, y=k/x, y=x3, y =Vx, y = x|, 1 mx
CBOMCTBA.

Yuc/ioBbie 10C/ICA0BATEILHOCTH H POrPecCHH

[lousiTie 9MCIOBON IOCTENOBATENBHOCTH. 3afaHue TIOCIEN0BATEbHOCTH
peKyppeHTHOM hopmytoii 1 Gpopmyioii #-ro useHa.

Apudmernieckas ¥ reoMeTpuueckas mporpeccun. OOpMyNIbl 7-T0 4ieHa
apu(METHYECKO U FeOMETPHYECKOM POrPECCHii, CyMMbI IIEPBBIX /2 YIECHOB.

M300pakenre 4ieHOB apU(YMETUYECKOM M TeOMETPHYECKOi rporpeccuii
TOYKAMH HA KOOP/IMHATHON NMIOCKOCTH. JIuHeHHRI ¥ HKCIOHeHImanbHET poct.
CroXHbI€ TIPOLICHTH.



IVIAHUPYEMbBIE PE3YJIbTATBI OCBOEHHMA [IPOI'PAMMbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUSA

JUYHOCTHBIE PE3YJIbTATDI

JInuHocTHBIE pe3yJbTaTbl OCBOCHHMS IpOrpamMMmbl  yd4eOGHOro Kypca
«Anrebpa» XapakTepu3yrTCs:

1) narpuornyecKoe BOCHUTAHME:

MPOSIBJICHUEM MHTEpPEcCa K TPONUIOMY ¥ HACTOSIIEMY POCCHICKOMA
Mare€MaTUKH{, UECHHOCTHBIM OTHOLIEHWEM K JOCTHXKCHHSIM  POCCHUCKHX
MATEMAaTUKOB Y POCCUMCKON MaTeMaTU4eCKOW INKOJBI, K MCIOJIb30BAHUID ITHX
JIOCTWXEHWI B IPYTUX HAYKAX U IPUKITAJTHBIX chepax;

2) rpakIaHCKoOe H AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTBIO K BBITIOJHEHHUIO O0SI3aHHOCTEH I'Pa)<IAaHUHA U pead3aliU €ro
1paB, IMpPEICTAaBICHUEM O MATEeMaTH4YeCKMX OCHOBaX (PyHKUMOHMPOBAHUS
PA3JIMYHBIX CTPYKTYP, SBJICHMI, NPOUEAYD IPAOXIAHCKOro obmiecTBa (HanmpuMmep,
BBIOOPHI, OTPOCHI), TOTOBHOCTBHIO K 00OCYXICHUIO ITHYECKUX TIPOOIIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHUEM JOCTWKCHUN HAyKH, OCO3HAHMEM BaXKHOCTHU
MOPAIbHO-3TUYECKUX IPUHIUIIOB B JESATEILHOCTH YUEHOTO;

3) Tpya0oBO€ BOCHIHTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE€ B PEIICHUHA TPAKTUYECKUX 3a]ad
MaTE€MaTUYECKONH HaNpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTeMaTHYECKOTO
o0pa3oBaHHsl Ha TPOTSHKEHUM BCEU >KM3HHU JUISl YCIEMHON MpogecCHOHATbHOMN
JESATETLHOCTH M PAa3BUTHEM HEOOXOOUMBIX YMEHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIAMBUAYATIbHON TPACKTOPHM 00pa30BaHUs U KU3HEHHBIX IUIAHOB €
YYETOM JIMYHBIX HHTEPECOB M 0OLIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIHTAHKE:

CHOCOOHOCTBIO K OSMOLIMOHAIBHOMY M O3CTETHYECKOMY  BOCHIPUSATHIO
MareMaru4eckux OOBEKTOB, 3a7ay, PELICHUM, PacCYXICHHWI, YMEHUIO BHUIETH
MaTeMaTu4ecKrue 3aKOHOMEPHOCTH B UCKYCCTBE,

S) HeHHOCTH HAYYHOI0 NO3HAHMSA:

OpUEHTAIIMEH B [JEATCIIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IpeCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS UYEJIOBEKA, MPUPOILI U
o0mmecTBa, TNMOHMMAHUEM MAaTEeMaTHUYECKONH HayKd Kak cgepsl UenoBeYECKOM
NEATENILHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTHU IS Pa3sBUTHS IMBHIM3ALINY,
OBJIAZICHUEM S3bIKOM MAaT€MAaTUKH M MAaTeMaTUYECKOU KyJbTYpOH KaK CpeICTBOM
NO3HAHMS MHUpPA, OBJIAJICHUEM TMPOCTEUINMMH HABBIKAMM HCCIIE0BATEIbCKOM
JEATEIIbHOCTH,



6) ¢usnveckoe BocnHTAHHE, (POPMHPOBAHHE KYJIBTYPbI 310POBbSl M
IMONHMOHAILHOIO 0/IAroNnoIyansi:

TOTOBHOCTBIO TPUMEHATH MATEMATUYECKUE 3HAHWS B MHTEPECaX CBOEro
3/I0pOBBsi,  BEJIEHUS  370pOBOro  oOpa3a xku3HU  (30pOBOE  IMTAHHE,
COaNaHCUMpPOBAHHbIIL PEXUM 3aHATHA W OT[bIXA, peryjspHas (u3nueckas
AKTUBHOCTbH), C(OPMHUPOBAHHOCTHI) HaBbIKa pe(IEKCUU, MPU3HAHUEM CBOETO
[paBa Ha OMMUOKY U TaKOTO K€ MpaBa APyroro 4ejJ0BeKa,

7) 3k0/10rHYecKOe BOCIUTAHME:

OpHEHTALMEN HA IPUMEHEHNE MATEMATUYECKIX 3HAHWIA Ut PEIICHUS 3a1a4
B 007acCTH COXPAHHOCTH OKPYIKAIOIIEH Cpeibl, IUIAHUPOBAHMUSA TIOCTYIIKOB H
OLICHKM HX BO3MOHBIX MOCJIEACTBUNA IS OKpPYXKAlOIIEeH Cpelbl, OCO3HAHUEM
r100aabHOrO Xapakrepa d9KOJOrHYeCKUX NpoOeM U My Teit UX peleHus;

8) ajanranus K M3MCHAKWMHMCH YCIOBHAM COUMAIbHOH M HPHPOXHOI
cpeasbi:

TOTOBHOCTBIO K JAEUCTBMSM B YCJIOBUSAX HEOIPEIEIEHHOCTH, TMOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTHU YEpe3 MPAKTHUECKYIO JAEATEIbHOCTD, B TOM YKCIIC
YMEHHE YUUTHCSA Yy APYIMX JHOACH, nmpuoOperarh B COBMECTHOM ACATEIbHOCTH
HOBBIC 3HAHWS, HABBIKY M KOMIIETCHLIUM U3 OMBITA IPYTHX,

HEOOXOAUMOCTBI0O B  (OPMUPOBAHMM HOBBIX 3HAHWUM, B TOM YHCIE
(GopMyIMpOBATh MIEH, TIOHATHUS, THITOTE3bI 00 0OBEKTAX U SIBJICHUAX, B TOM YHCIIE
paHcCc  HCH3BCCTHBIX, OCO3HABATh JACQHIMTHI COOCTBCHHBIX 3HAHHN H
KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBI0  OCO3HABaTh  CTPECCOBYIO  CUTYalMIO, BOCIPHHHUMATh
CTPECCOBYIO CHUTYALMI0 KaK BbI30B, TPeOYIOIMII KOHTPMEp, KOPPEKTUPOBATH
NPHHHUMACMBIC PCIICHHA H JACHCTBHA, (OPMYIHpPOBATh H OLCHHBATH PHCKH H
HOCHeACTBHA, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

HMoznasarenbubie yHuBepca bubie yaefHbIe feHcTBAS

ba3oBbie joruueckune aeiicrBus:

e BBIABJIATH U XapaKTEepPU30BaTh CYLIECTBCHHbIC TIPU3HAKA MATEMATHICCKHUX
OOBEKTOB, MOHATHH, OTHOLICHUH MEXIy MNOHATHAMH, (OPMYIUPOBATH
ONpElNeNIeHUs]  TOHATUM, YCTAHABIMBATH  CYIIECTBEHHBIM  MpHU3HAK
KJacCupUKay, OCHOBAHUA I OOOOIICHHUST W CpPaBHEHMS, KPUTEPUU
IPOBOMMOr0 AHAJIU3A,

e BOCIpPUHMMATH, (OPMYJIHUPOBATH ¥  IPeoOPa30BHIBATD  CYMHKICHHUA:
YTBEPAMUTEIbHBIE U OTPULATENIbHBIC, €IWMHUYHbBIC, YACTHBIE U OOUIME,
YCJIOBHBIEC;



BBISIBJIAITH ~ MAreMarHYeCKHE — 3aKOHOMEPHOCTH, — B3aMMOCBA3H — H
nporusopeunsi B (pakTax, AAHHBIX, HAOMIOJECHMAX W YTBEPXKICHHSX,
npejjiarath  KpUTEpUM  JUIS  BBIABJICHMS — 3aKOHOMEPHOCTEH M
MPOTUBOPEYHIA,

AcHarb BBIBOABI ¢ HCIOMb30BAHHEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX M
MHYKTHBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHATIOTHH;
pa3buparh J0Ka3aTelbCTBa MaTEMATHYECKHUX YTBEPIKICHUM (IIPSIMbIC U OT
IPOTUBHOTO), MPOBOIUTH CAMOCTOSTEILHO HECIOKHBIC JI0KA3aTeabCTBA
MarcMaTHYCCKHX (aKTOB, BBICTPAHBATh APTyMCHTAIMIO, MPHBOIUTDH
IIPUMEPHI ¥ KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHbIE PACCYKACHUS;
BBIOMpaTh croco6 pemeHus ydeOHON 3amaud (CpaBHUBATH HECKOJBKO
BAPMAHTOB pEINEHHs, BHIOMpaTh HauOonee MOAXOAMNA € YIETOM
CaMOCTOSTENBLHO BHIACTCHHBIX KPHTECPHEB).

Ba3oBbie HCC/IeA0BATE/IbCKHE ACHCTBHA:

MCIIOJIb30BaTh BOIPOCHI KAaK HCCIIENOBATECIbCKHIA MHCTPYMEHT TO3HAHMS,
dopMyIMpoBaTh BOIPOCH, (GUKCUPYIOIIME TNPOTHBOPEYHE, MPOOIEMY,
CaMOCTOSITENBHO YCTAHABIMBATh HMCKOMOE MW JaHHOe, (OopMHpOBAThH
TMIIOTE3Y, APTYMEHTHUPOBATH CBOKO MO3ULIMIO, MHEHHE,

HPOBOJUTH 10 CAMOCTOSITENILHO COCTABJICHHOMY IUIAHY HECTIOXKHBIM
SKCIIEPUMEHT,  HEOONbLIOE  MCCIEJOBAHME [0  YCTAHOBJICHUIO
ocoBeHHOCTElT MareMarnueckoro o0BeKTa, 3aBHUCHMOCTEH OOBLEKTOB
MeXIy co00¥;

CaMOCTOATEILHO (POPMYJIUPOBATH 0OOOMIEHUS U BBHIBO/IBI 110 pe3yJibTaraM
NPOBEAEHHOTO HAOIOACHHS, MCCIICIOBAaHMs, OLEHUBATH JOCTOBEPHOCTH
MOJTYYEHHRIX PE3YIBTATOR, BRIROIOR U 0000IIeHWIA;

[POrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BbIIABUIaTh
HPEATIOIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pa6ora ¢ undpopmanmeii:

BRISRIIATE HEJOCTATOYHOCTh ¥ W3OBITOYHOCTH WH(OPMAIIM, JAHHKBIX,
HEOOXOIUMBIX JUIS PEIICHUA 3a1a4H,

BBIOMpATh, AHAIM3MPOBATh, CUCTEMATU3HPOBATh W HHTEPIPETUPOBATH
UH(OpMAIMIO PA3IUYHBIX BUAOB U (POPM IIPEICTABIICHNS,

BpiOMpaTe dopMmy TnpencrarBieHus HWHGOpMALMM W WILTFOCTPUPOBATH
pelmaemMble 3aJa4d CXeMaMH, JuarpaMMaMy, MHOH rpagukod u wux
KOMOWHALIUSIMU,

OLICHMBATh HANAEKHOCTh MH(OpPMALMKM 10 KPUTEPHUAM, IPEUIOKEHHBIM
yuuTesaeM Wwiv ¢hopMyIUpOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKATHBHBbIE YHHBEPCAJIbHbIE y4eOHbIe IeHCTBHS:
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BOCIIDUHMMATh U (OPMYJIMPOBATh CYXKICHHS B COOTBETCTBHU C
YCIOBUAMH U LIEJSIMU OOINEHHUSA, SICHO, TOYHO, FPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PEHUSI B YCTHBIX W MUCBMEHHBIX TEKCTaX, MaBaTh IOSCHEHHS I10
XO/ly pelIeHus 3aa4i, KOMMEHTUPOBATH TIOJYYEHHBIN pe3yIbTarT;

B X0/1€ 00CYK/IEHUs 3a1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYkK/IaEMOI TEMBI,
npo0JieMbl, penraemMoii 3a/1a4u, BbICKa3bIBaTh M/, HAIEJIECHHbBIE HA MIOMCK
PELICHHA, COIMOCTABIIATD CBOM CYXACHUS C CYXACHUAMU J(PYTHX
YYaCTHUKOB JMaora, OOHapyXKUBaTh Pa3IMdUe€ U CXOJCTBO TO3HIMM, B
KOPPEKTHOM (JopMe (POpMYIIMPOBATH PA3HOIIIACHS, CBOU BO3PAKEHHMS;
NPEJCTABIATh  PE3YJIbTAThl  pEemeHHs  3a/laud,  OKCIIEPUMEHTA,
UCCIIC[IOBAaHMSA,  IPOEKTa,  CAMOCTOATENbHO  BbIOupars  (opmar
BBICTYIUIEHHA ¢ Y4ETOM 3a/1a4 IIPE3eHTALMN U 0COOCHHOCTEH ayUTOPHH,
[IOHUMarb W WCHOJBL30BATH  [PEUMMYLICCTBA  KOMaHJHOM U
WHUBUIYATbHOM pabOTBI NpH penIeHuM Y4YeOHBIX MaTeMaTHYSCKHX
3aa4;

NPUHUMATD LIEJIb COBMECTHOM JEATENIbHOCTH, IUITAHUPOBATh OPraHU3aLiHio
COBMECTHOM palorbt, pacupegeisitb  Buibl  pador, JOroBapUBaATLC,
00CyX/1aTh TIPOLIECC M Pe3yNIbTaT paboThl, 00001aTh MHEHHSI HECKOIBKHX
JHOJICH;

y4acTBOBaTh B TIPyMHIoOBbIX (opmax paborsl (0OcyxaeHus, 0OMeH
MHCHW/IMH, MO3TOBBIC HITYPMBI W JAPYTHC), BBIMOJHATH CBOIO 9acth
paboTBI ¥ KOOPAMHUPOBATH CBOM JICHCTBUS C IPYTUMH WICHAMH KOMAH/IbI,
OLICHMBATh KAa4E€CTBO CBOErO BKJIAJa B OOMIMI NPOAYKT MO KPUTEPHSM,
cOpMYyTUPOBAHHBIM YYACTHUKAMHU B3aUMOIEHCTBHS.

Pery/siTHBHbIC YHHBEPCa/ibibi¢ yieOnbie AeiicTBHA
Camoopranu3anns:

CaMOCTOATENILHO COCTABJIATH IUIAH, aJITOPUTM PEIICHMS 3anadu (MId ero
9acTh), BBIOMpPATh CIOCO0 pEHICHUS ¢ YYETOM HMMEIOUIUXCS PECYPCOB U
COOCTBCHHBIX BO3MOKHOCTEH, apTyMCHTHPOBATH H KOPPEKTHPOBATDH
BapUaHTh! PEIICHUN ¢ y4ETOM HOBOM MH(DOpMAIIUML.

CﬂMOKOHTpOJlb, IMONMOHAIbHbIA HHTE/LIEKT:

BIAfETh Croco0aMy  CaMOINpPOBEPKH, CAMOKOHTPOJIL TMpoiecca u
PE3YyabTaTAa peHICIiA MaTeMaTH'IeCKOH 3a0avH;

NpPEBUACTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHKHYTHh IPH PEUHICHHUN
3a[a44, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENILCTB, HAWACHHBIX OIIMOOK, BBISBJICHHBIX TPY/IHOCTEI,
OLICHMBATE COOTBETCTBHE PE3YJIbTaTa JEATENBHOCTH MOCTABIEHHOM IENN
U YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTIDKECHUS W HEIOCTIKCHUS LIEJIH,
Haxo/UTh OMIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
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IPEJMETHBIE PE3YJIbTATbI

K xomiy obyuenust B 7 Kjaacce OOYYArOIMACSH TONYYMT CIICAYHOMIE
NPEIMETHBIE PE3YJIbTATHI

Yicjia H BbIMHC/ICHHA

BBINONHATh, COYETass YCTHBIE W TMHCHMEHHbIC NPUEMBI, apUYMETHISCKHE
NEUCTBHSA ¢ PAIMOHAIBHBIMY YHCITAMH.

HaXoauTh 3HAYEHHS YHCIOBBIX BBIPWKEHHM, NMPUMEHATH Pa3HOOOpA3HBIC
Croco6bl H NPHEMBE BHIMHCIICHHA 3HAUCHHH JPOOHDIX BBIPHKCHHH, COACPIKAIIMX
OOBIKHOBEHHBIE 1 JICCATHIHBIE APOOH.

[lepexomuTh OT OAHON (HOPMBI 3aIMCH HUCEN K JPYron (peobpa3zoBbIBATH
JECATHUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATUYHYIO, B
YACTHOCTH B GECKOHEUHYIO JSCATUITHYIO ApoOh).

CpaBHMBATh U YIIOPSI0YMBATH PAOHAIBHBIC YUCIA.

OKpyTJIATh YUCIIA.

BbINoIHATh NPUKUIKY Y OLEHKY Pe3yJIbTaTa BHIYUCICHUI, OLICHKY 3HAYCHUI
YMCTOBBIX BBIPAXEHMIL. BhIMONHATL JAEHCTBHSA €O CTENCHAMH C HATYpPalbHBIMH
MOKa3aTeIsIMH.

IlpuMeHsTh  OpPHU3HAKM ~ JEIAMOCTH,  PA3OKEHHE HAa  MHOXHUTCIH
HaATypaJIbHBIX YUCEIL.

Pemath NPakTHKO-OPUEHTHPOBAHHEIC 3a1a4M, CBI3AHHBIC € OTHOMICHHEM
BEJIUYMH, IPONOPIMOHATBHOCTBIO BENMYMH, TPOIEHTAMH, HHTEPIPETHPOBATH
pe3yNbTaThl PeLIeHUs 3a1ad ¢ y4ETOM OrpaHWUYeHUM, CBA3AHHBIX CO CBOMCTBAMH
paccMarpuBacMbIX OOBEKTOB.

Anrefpauueckue BhIDAKEHUH

Hcnonp30Barh anreOGpandecky0o TEPMUHOJIOTHMI0 U CUMBOJIUKY, IIPUMCHATH
€€ B IPoIecce OCBOEHUS y4eOHOro Marepuala.

Haxoauth 3HaueHUs OYKBCHHBIX BBIPOKEHWH INPH 3a@HHBIX 3HAYCHHAX
TiepeMeHHBIX.

BeinmonHATe  npeoGpa3oBaHUs — LEJOr0  BBIPOKEHMA B MHOTOWICH
IIPUBEEHUEM MO00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BBINOMHATE YMHOMKEHHE OJHOYJICHA HA MHOIOWIEH M MHOro4icHa Ha
MHOTOWIEH, IPUMEHSTH (JOPMYJIIBI KBaZpaTa CYMMBI ¥ KBA/IpaTa PasHOCTH.

OCYIIECTBIATh PA3IOKEHAE MHOIOWICHOB HAa MHOXHTEIM C TIOMOIIBIO
BBIHECEHMSI 1332 CKOOKM OOmIEro MHOXHUTENS, TIPYNIMPOBKA  ClIAracMbiXx,
npuMeHeHust GOopMyJ1 COKPAIIEHHOTO YMHOMKCHUSL.

[pumensTh PeoOpa3oBaHKs MHOIOYICHOB IS PEHICHUS Pa3/M4HBIX 3a/1aq
M3 MaTeMaTHUKH, CMEKHBIX MPEAMETOB, U3 PEalbHOMN MPAKTUKH.
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KCTIOb30BaTh CBOMCTBA CTEMEHEW € HATYPAIbHBIMHU IIOKA3aTeIsIMM IS
npeoOpa3oBaHuUs BEIPAKEHHUM.

YpaBHeHHS H HEPABEHCTBA

Pemary JIMHEHHBIE YPABHEHUS C OJHOW NEPEMEHHOM, TPHUMEHSS IpaBula
IIEPEX0/ia OT MCXOAHOIO YPAaBHEHHMS K PaBHOCWILHOMY eMy. TIpoBepsth, sBISeTCA
JIM YUCJIO KOPHEM YpaBHEHHUS.

[IpuMeHATH rpaduuecKie METOIb! TIPH PEMICHAN JIMHEHHBIX YPABHEHUH H MX
CHCTEM.

[lop0uparb TpUMEpPbl (AP HHCEN, SBISIONIMXCA PEIICHUEM JIMHEHHOIO
ypaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPJMHATHOW IUIOCKOCTH TIpa(uk JIMHEHHOIO YpaBHEHHA C
JABYMSI TIEPEMEHHBIMH, TOJNb3YSCh TIPA(QUKOM, NPUBOAUTH NPUMEPHI PEHICHHs
ypaBHCHUA.

Pemarh cucTeMBI JBYX JTMHEHHBIX YPABHEHUI C JIBYMS MIEPEMECHHBIMU, B TOM
qucie rpadpuyecKu.

CocTaBisTh M pemlarh JIMHEHHOE YPAaBHEHHE WIM CHCTEMY JIMHEHHBIX
ypaBHEHWN [0 YCJAOBHIO 3a/[a4i, HMHTCPINPCTHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a44 NOJTYyYCHHBIN PE3YJIbTar.

OyHKIHH

H306paxarh Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOLINE 33JaHHBIM
KOODJAMHATaM, JyHH, OTPC3KH, HHTCPBAIbI, 3aIIHCHBATD THCIOBBIC MPOMCIKYTKH Ha
anreOpanyecKoM S3bIKE.

OrMeuath B KOOPAMHATHOM IUIOCKOCTH TOYKHM I0 33JaHHBIM KOOpAUHATaM,
crpouTts rpaduky muHeiHbIX QyHKmiA. CTpouTh rpaduk GpyHKImMHU y = [X|.

OmichiBaTh ¢ MNOMOWBIO (PYHKII H3BECTHBIC 3aBHCHMOCTH MEKAY
BEJIMYMHAMM: CKOPOCTh, BPEMS, PpacCTOSAHME, LICHA, KOJIUYECTBO, CTOMMOCTD,
NPOM3BOIUTEIHHOCTD, BpeMs, 00bEM pabOThL.

Haxoauts 3HaueHue PyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[MounMars rpaduueckuii crioco0 HPEeACTaBICHHA H HANH3a MHpOpMAlHH,
M3BJIEKATh U MHTEPIPETHPOBATh HH(OPMAIHIO U3 IPapUKOB PEaTbHBIX MPOLIECCOB
¥ 3aBUCHMOCTE.

K konny oOydyenws B 8 Kiacce OOy4arOMMACA IOIYYUT CIEAYIOLIME
NpeMETHBIE PE3YJILTATHL:

Yucsa 1 BbIYHC/ICHHSA

Hcnonp30BaTh HAYAIbHBIE TPEACTABICHUS O MHOMXKECTBE NEHCTBUTEIBHBIX
qycen IS CPABHEHMS, OKPYIJICHUS ¥ BBIYMCIECHUH, N300paKaTh ACHCTBUTEIbHBIC
uKCIa TOYKAMU HA KOOPTUHATHOW NPAMOT.

[IpumensiTh TOHATHE APUPMETUIECKOrO KBAIPATHOrO KOPHSA, HAXOIWTh
KBaJpaTHbIe KOPHH, WCIIOJb3Yys NPH HEOOXOJUMOCTH KalbKYJIATOp, BBITIOJIHATH
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npeoOpa3oBaHUs BBIPAKECHUHM, COJEPKANIMX KBAJAPATHbIC KOPHM, HCHOJB3YsI
CBOWCTBA KOPHEH.

Hcnonp30Barh 3anmucy OONBIIMX U MAIBIX YHACEN C MOMOIIBIO JECATHYHBIX
npo0eii u creneneit uucina 10.

AuiredpanvecKue BbIPAKEHHA

[IpyMeHATh TOHATHUE CTEIEHW C LEJNbIM TI0Ka3aTesieM, BBIIIOJIHATD
npeoOpa3oBaHUs BHIPKEHHUI, COACPIKAIIUX CTEIICHU C LIEJIBIM IIOKA3aTEINIEM.

BBIMOMHATE TOXKAECTBEHHbIE TPE0OPa30BaHUsl PALMOHAIBHBIX BBIPOKECHUM
Ha OCHOBE IPABKJI JICUCTBHI Ha/l MHOTOWICHAMH M aIre0pandecKuMu JApo0osMu.

PacknaapiBaTh KBaaparHbiil TPEXWICH Ha MHOXKHTEIIH.

ITpuMeHATs IpeoOpa30BaHUs BBIPOKECHUIN IS PEIICHHS Pa3IMIHbIX 33134 U3
MaTeMaTHKH, CMEXHBIX PEAMETOB, U3 PEaIbHON MPAKTHKH.

YpaBHeHns H HEPABEHCTBA

Pemars nuHEWHBIE, KBAJApPATHHIC YPABHEHWS U pPALMOHAIbHBIC YpaBHCHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUI C JIBYMsI IICPEMCHHBIMU.

ITpoBOMUTH TPOCTEHINNE MCCIIENOBAHNS YPABHEHUI U CHCTEM YpaBHEHUM, B
TOM YMCIE ¢ LPUMEHEHMEM 1IPAPUUECKUX NPEACTABICHUH (yCTaHaBiMBaTb, UMCCL
JU ypaBHEHWE WM CUCTEMa YPAaBHEHWI PEINEHUs], €ClIM MMEET, TO CKOJIbKO, W
rpouee).

[lepexoauth OT CIOBECHOM (OPMYJIMPOBKU 3aJa4u K €€ ainreOpanveckoi
MOJCHH ¢ I[IOMOINBIO COCTABICHW YyPaBHEHWSA WM CHCTEMbI yPaBHCHI,
UHTEPIPETUPOBATH B COOTBETCTBUY € KOHTEKCTOM 3a/1a4M IOJIyYCHHBIN PE3yIbTar.

ITpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB [UIS CPaBHEHMS, OLICHKH,
pemarh JMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHON W KX CHUCTEMBI, 1aBaTh
rpaduHucCKyi0 WUNOCTPAliHi0O MHOMKCCTBA pPCHICHEH HCPABCHCTBA, CHCTCMBI
HEPABEHCTB.

DOyHKIHH

[ToHMMATh ¥ MCHOAB30BaTh (PYHKIMOHANBHBIE TIOHATUS U S3bIK (TEPMHHBI,
CHMBOJIHUCCKHC O003HAYCHHSA), ONPCACHATDh SHAYCHHC (PYHKIHH O 3HAYCHHIO
apryMeHTa, ONpeiessaTh CBOMCTBA (PYHKIMM 110 €€ rpaduxy.

Ctpouthb rpaduKy JIeMEHTAPHBIX QYHKIMHA BU/A:

y=kix,y=x2,y=x3y=§,y= VX, OIHUCHIBATH CBOKMCTBA YUCJIOBON
{yHKIHH 110 ¢ rpadHKy.

K xoury oOydenusi B 9 kiacce OOydarOmMMHCS IOJIYYHT CICTYIOMIUE
MPEAMETHBIE PE3YJILTAThI:

Yuncaa 1 BbIYHCICHHSA

CpaBHHBAaTh H YHOPAAOMHBATH PALHOHAIbHLIC M HPPALHOHAIbHBIC THCA.
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BbINOAHATS  apuPMETHUIECKUE JCUCTBUS C pPALMOHAIBHBIMH YHUCJIAMH,
COYETass YCTHBIE M ITIMCbMEHHBIC MPHUEMBI, BBINOJHATH BBIYHUCICHHS C
UppaLMOHATBHBIMU YUCIAMU.

Haxoaute 3HaueHWsi CTEMEHEH C LEJNbIMH II0KA3aTesIMM W KOPHEH,
BBIYMCIISITH 3HAYEHUS YUCIIOBBIX BbIPAKECHUI.

OkpyryisiTh AEHUCTBUTENbHBIE YMCIA, BBIIOJHATh TPUKUAKY pe3yibTara
BBIYUCIICHUA, OLICHKY YMCIIOBBIX BBIPOKCHUIA.

YpaBHeHHS H HEPABEHCTBA

Pemiarb JIMHEMHbIE W KBA/JPATHBIE YPABHEHWS, YPABHEHMS, CBOJSIIMECH K
HUM, TpocTeiiinme ApoOHO-PAIMOHATIBHBIC YPaBHEHMSI.

Pemarb cucreMbl ABYX JMHEUHBIX YPAaBHEHMM C JBYMS TIEPEMEHHBIMM M
CHCTEMBI IBYX YPABHEHMI, B KOTOPBIX OHO YPABHEHHUE HE ABJIACTCS JIMHEHHBIM.

Pemlars  TekCTOBBIC 3a4auM  anreOpaMdeckuM  CrocoboM € HOMOLIBHO
COCTABJICHHS YPaBHEHHS WJIM CUCTEMBI JIBYX YPABHEHUI C IBYMS NIEPEMEHHBIMH.

[TpoBoauTh mpocTeiimue uccae0BaHus YPaBHEHU U CUCTEM ypaBHEHHH, B
TOM YHKCJIE C MPUMEHEHUEM TrpapuuecKux NpeAcTaBICHU (yCTaHaBIUBATh, UMEET
JI YPaBHCHHE WIM CHCTCMa YPaBHEHHMM PCIICHWS, CCIM MMECT, TO CKOJIbKO, U
npouee).

Pemarp nmHElHbIC HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxkarhb
pelieHNEe HEePaBEHCTB Ha YKCIOBOM MPSMOM, 3alMCHIBaTh PEHICHHE C MOMOLIBIO
CHMBOJIOB.

Pemarp cucreMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHCTEMBI
HEPABEHCTB HAa YHCJIOBOM NPSAMOM, 3aNMCHIBATH PELIEHUE C TIOMOIIbIO CHMBOJIOB.

Hcnonib30Bath HCPABCHCTBA MPH PCIICHHM Pa3/IHYHBIX 3a4a%.

DOyHKnaU

PacniosHaBarh (yHKIMU W3YYEHHBIX BHJIOB. [loKa3piBaTh CXE€MaTHYECKH
PacrnoioKeHUe Ha KOOPJAMHATHOM IIOCKOCTH rpadukoB PyHKLMIA Buaa: y = kx, y
=kx+by=kx,y=ax2+ bx +c, y=x3 y=13x y = |x|, B 3aBECEMOCTH OT
3HAYCHUI K0I(P(PHUIIMEHTOB, ONUCHIBATH CBOMCTBA ()yHKIIHIA.

Crpoutrb U M300pakarh CXeMaTH4eCKU rpauKky KBaJApPaTUYHBIX (DYyHKIMIA,
OIMCHIBATH CBOMCTBA KBAAPATUYHBIX (PYHKLMIA 110 UX rpauKam.

PacnoznaBare kBagparudHyr0 QYHKUMIO 1O (GopmyIie, IPUBOAUTH NIPUMEPHI
KBaIpaTUYHBIX (PYHKIMI U3 peanbHOMN KU3HH, (PU3UKH, TEOMETPUH.

YucioBbie N0C/I€10BATE/ILHOCTH H NPOrpeccHn

PacriosHaBars apupMETHICCKYI0 H TCOMETPHUCCKYIO MPOTPECCHH IIPH
pa3HbIX criocobax 3a1aHusl.
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BBIIONHATh BBIMMCJICHUS C MCHOJb30BaHUEM (GopMyl n-ro 4jeHa
apUMETHIECKOM 1 FEOMETPUIECKOM MPOrPECCHit, CYMMBI EPBBIX N WICHOB.

H306pakarh WIEHbl IOCIEI0BATEIBHOCTH TOYKAMH Ha KOOpPAMHATHOM
TJIOCKOCTH.

Pemarh 3aja4y, CBA3aHHbIE ¢ YMUCIOBBIMH IIOCIIECIOBATEIBHOCTAMH, B TOM
ypCiIe 3a1a4d U3 PEaTbHOM KU3HU (C MCIIOJIb30BAHUEM KAIbKYIIATOPA, 1U(pPOBBIX
TEXHOJIOTHiA).
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TEMATHYECKOE IVNIAHUPOBAHUE
7T KJIACC

Konuuecrso yacon
HaunmeHnoBaHue pa3nesioB U Tem
Ne ni/m Kounrposibubie
porpaMmbi Beero
paborbi
) Yucna u BraucieHus. PanonansHbie 25 )
qucnia
2 ANredpanyueckue Bolpaxenns 27 i
3 YpaBHEHUS U HEPABEHCTBA 20 1
4 Koopaunater u rpaduxu. OyHKimu 24 1
5 IToBTopenue u 0000mEeHNE 6 1
OBIHEE KOJIMYECTBO YACOB 110 I[TPOI PAMME 102 5
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8 KVIACC

HaumenoBanue pa3ziesioB U TeM

Koauuecrso yacos

|

Ne n/m Kontposibubie
NPOrpaMmbi Bcero
paGoThI
1 Yucna u Beraucnenus, Ksanpatasie KOpHU 15
) Yucna u BerauciieHus. CteneHsb ¢ LENbIM 7 1
noKasaTenem !
3 AlreOpan ecKue BLIPAOKEHUA, 5 1
KBanpaTHblii Tpéxuiien
4 Anrebpandeckue BhIPaKEHHUS. s 1
Anrebpanueckas apobb
5 VYpasnenus u HepasencTea. Kpanpatauie 15 |
ypaBHEHUS
6 YpaBHEHUs U HEpaBEeHCTBA. CUCTEMbI 13
YpaBHEHUN
7 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHCTBA 12 1
8 OyHkuun. OCHOBHBIE TOHATHS 5
9 Oyuaxumuy. Yucnossie GyHKLAK 9
10 IToBropenue u 06061meHMe 6 1
OBITEE KOTUYECTBO YACOR IO TIPOT'PAMME | 102 5

13



9 KUIACC

Koau4ecrso uacos
HauMeHoBaHHe Pa31e/ioB H TeM
Ne n/n KonTpoabusie
NporpamMmbl Bceero
paboTsI
1 Yucna u BerauceHus. JleicTBUTEIBHBIE 9
qucia
9 YpaBHEHUS M HEPABEHCTBA. Y PaBHEHMS C 14 1
OHOI nepeMen o
3 YpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1
YpaBHEHUH
4 YpaBHeHus ¥ HepaBeHcTBa. HepaseHcTsa 16 1
o DyHxmn 16 1
6 Yucnossie MOCNENOBATEIBHOCTH 15 1
- HOBTOPCHI/IG, 006o01eHne, cucreMaTr3anus 18 1
3HaHUi
| OBHIEE KOJTMYECTRO YACOR T10 TTPOTPAMME 102 6
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