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MOACHUTEJIbHAS 3AIINCKA

Anrebpa sBiseTCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOIO 00IIEero oOpa3oBaHHs: OHa
o0OecreunBaeT HM3yuYeHUE IPYTHX MUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK W TyMaHHUTApHOTO
LUKJIOB, €€ OCBOEHHE HEOOXOOUMO JUIs TMPONOJDKEHHS O0Opa3oBaHMS M B TMOBCEJHEBHOM JKHM3HU.
PazButue y 00yuaromuxcsi Hay4HbIX IMPEACTABICHUN O MPOUCXOKICHUN U CYIIHOCTH alredpanyecKux
abcTpakuuii, crnocode OTpa)KeHUs MaTeMaTHMYeCKONM HayKoW SBJIEHMH W IPOLECCOB B NPUPOJE U
o0IIeCTBE, POJM MATEMAaTHYECKOTO MOJCIMPOBAaHMS B HAaydYHOM T[IO3HAHWM M B TIPAKTHKE
croco6cTByeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHMSI M KAUECTB MBIIUICHUS, HECOOXOIUMBIX ISt
ajanTalMd B COBpeMeHHOM IudpoBoM oOmecTBe. M3ydeHue anreOpbl 0OECIEYMBACT pa3BUTHE
yMeHHsI HaOoaaTh, CpPaBHHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTU MBIILJICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTH CBOM JCWCTBHS M BBIBOJABI, (POPMYIUPOBATH
yrBepxkaeHus. OcBoeHue Kypca anreOpsl o00ecreyrBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS
o0yyYaromuxcs: OHM HCHOJB3YIOT JEeIyKTHBHbIE M WHAYKTUBHBIC PACCyXJAEHUsS, 0000IIeHHEe U
KOHKpeTHu3aluio, abctparupoBanue u aHainoruto. OOydenue anreOpe npennojaracT 3HAUYUTEIbHBINA
00BEM CaMOCTOSITENIFHON JIEATEIIbHOCTH OOYYAIOUINXCS, TOITOMY CaMOCTOSATEIBHOE PEIICHHE 33734
SBIISICTCS peaT3alfenl eI TeIbHOCTHOTO MPUHITUITA 00yYeHHMs.

B cTpykType mporpammel yueOHOro Kypca «Anredpa» sl OCHOBHOTO O0IIero oOpa3oBaHMs
OCHOBHOE MECTO 3aHMMAIOT COJEp>KaTeIbHO-METOANYECKne JUHUM: «Yucna u BBIYHCICHUSY,
«AnreOpanueckue BBIpOKEHUS», «YpaBHEHUS U HepaBeHCTBa», «Dynkuum». Kaxnmas u3 »THX
COJIepKaTeIbHO-METOJUUECKUX JIMHUNA pa3BUBAETCAd Ha MPOTSHKEHUH TPEX JET H3y4YeHHUs Kypca,
B3aUMOJICHCTBYsl C JAPYTMMH €ro JIMHUSAMH. B xoje wu3ydeHuss ydeOHOro Kypca oOydarommmcs
MPUXOJUTCS JIOTUYECKH PACCYXKAaTh, UCIOJIB30BATH TEOPETHUKO-MHOXKECTBEHHBIN s3bIK. B cBs3u ¢
3TUM B TIporpamMmy ydeOHOro Kypca «AinreOpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
MPECTaBIICHHBIE BO BCEX OCHOBHBIX pa3Jiesiax MaTeMaTHYEeCKOTO 00Opa30BaHUS U CIIOCOOCTBYIOIIHE
OBJIaJICHUIO OOY4YaIOIIMMHUCS OCHOB YHUBEPCAJIBLHOTO MaTeMaThdyeckoro sizbika. ConepikaTeabHOU U
CTPYKTYpPHOI 0COOEHHOCTBIO y4eOHOT0 Kypca «Anredpay sBJISETCs] €r0 MHTEIrPUPOBAHHBIN XapakTep.

Copepxannie TUHUU «YucCna ¥ BBIYUCICHUS» CIYKUT OCHOBOW Ml JANbHEUIIETO M3y4YCHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOUIMXCS JIOTUYECKOTO MBINUICHUS, (OPMUPOBAHUIO
YMEHHS TOJIb30BATHCS AITOPUTMAMH, a TAK)XXe MIPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX
JUIsl TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHA O YMCIIE HA YPOBHE OCHOBHOIO 0OIIEro oOpa3zoBaHus
CBS3aHO C pAIMOHATBHBIMH W HPPAIMOHATBHBIMU YHCIAMHU, (OPMHUpPOBAHUEM MPEACTABICHUN O
JCHCTBUTENIFHOM YHCIE. 3aBepIICHHWE OCBOSHHS YHCIOBOH JMHHM OTHECEHO K CpelHEeMY O0Iemy
00pa3oBaHMUIo.

Conepxkanue IBYX anreOpandecKux JIMHUA — « AnreOpandecKkue BRIPOKCHHS» U «YPaBHCHHS U
HEPaBEHCTBa» CIMOCOOCTBYeT (HOPMHUPOBAHUIO Yy OOYUYaIOIIMXCSA MAaTeMaTHYECKOro armapara,
HEoOXOaUMOro sl  pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX TMPEAMETOB U  MPAKTHKO-
OpUEHTHPOBAHHBIX 3amady. Ha ypoBHe OCHOBHOro oOmero o0Opa3oBaHusi y4eOHBIH MaTepHal
IpyNIUpyeTCcs BOKPYT PAlMOHAIBHBIX BbIpaXEHUH. AnreOpa JeMOHCTPUPYET 3HAUYCHHE MAaTEeMaTUKU
KaK sI3bIKa JUIsI TIOCTPOCHUSI MaTeMaTHYECKUX MOJEJCH, OMMCaHus MPOLECCOB U SBICHHUHA peabHOrO
mupa. B 3amaum oOy4yeHus anreOpe BXOAAT TaKKe NalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO
MBIIIUIEHUS,, HEOOXOAMMOTO, B YAaCTHOCTH, JJISI OCBOCHHS Kypca HWH()OPMATHUKH, W OBJIAJCHHE
HaBbIKAaMU JeAYKTUBHBIX paccyxnaeHuil. IIpeoOpa3oBanne cHUMBONBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUSI, CIOCOOHOCTEH K MAaTEMaTUYECKOMY TBOPYECTBY.

Copepxannie (HyHKIMOHATBHO-TpapUUECKON TUHUHM HAIEICHO Ha MOJy4YeHUE O0YyYarolmIMMHCS
3HAaHUNA O (YHKUMAX KaK BaKHEHWIEH MaTeMaTHYeCKOW MOJENIH A OMHCAHWUS M HCCIEIOBAHUS
pa3HOOOpa3HBIX MPOLECCOB U SBICHUH B Mpupojae U obmecTBe. M3ydyeHne marepuanga crocoOCTByeT



Pa3BUTHIO Yy OOYyYarOIIMXCS yMEHHUsSl HCIIOJIB30BATh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEICTBA S3bIKA
MaTeMaTWKd — CIIOBECHBIC, CHMBOJHMYECKHE, TIpaduuecKkue, BHOCUT BKJIaad B (HOPMHPOBAHHE
NPEACTaBICHUN O POJIM MaTEMaTHKU B Pa3BUTUH LUBUIU3AINN H KyJIbTYPHL.

CornacHo y4yeOHOMY IulaHy B 7-9 kilaccax m3ydaercst y4eOHBIH Kypc «AureOpa», KOTOPBIHA
BKJIIOYAET CJIAYIOIINE OCHOBHBIE Pa3/ienbl cofepkanus: «Hucna u BeIYUCICHUD», «Anredpandeckue
BBIpAKECHUS, «Y PaBHEHUS 1 HEPABEHCTBAY, « DYHKIIUNY.

Ha u3yuenne yueOHOTO Kypca «Anredpa» orBoautcst 306 gacos: B 7 kiacce — 102 gaca (3 gaca
B Heneno), B 8 kimacce — 102 vaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HE/IEIO).

COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yucya 1 BHIYUCTCHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIE, MEPeXo OT OAHOM (hopMBI 3amucH ApoOei K ApYTrow.
[lonsATie palMOHAIBHOTO 4YMCJA, 3allUCh, CPABHEHHE, YIOPSJOYMBAHUE pPAlMOHAIbHBIX YHCEI.
Apudmernueckue IeHCTBUA C pallMOHAIBLHBIMU YHcIaMu. Pemienue 3aqad U3 peaybHON MPAaKTUKU Ha
4acTH, Ha IPOOH.

CreneHb C HaTypaJbHBIM IOKa3aTelleM: ONpeeeHNne, IPeodpa3oBaHne BHIPAKECHUN Ha OCHOBE
OTIpeIeNIeHus], 3aTUCh OONBIINX Yucell. [IporeHThI, 3anuch MPOLEHTOB B BUE APOoOU U IpoOH B BHIE
MpOLEHTOB. Tpy OCHOBHBIE 337jaul Ha MPOLIEHTHI, PEIICHUE 3a]]a4 U3 PEaJIbHOM MPAKTUKH.

IIpuMeHEeHHE MPU3HAKOB AEIUMOCTH, PA3JIOKEHUE HA MHOXKHUTEIN HATYPAJIBHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IPsMas U 0OpaTHas NPONOPLUOHATIBHOCTH.

Aare0panyeckue BbIpaKeHHs

IlepemeHHbIE, 4YHUCIOBOE 3HAYEHUE BBIPAXKECHHUS C INepeMeHHOW. JlomycTuMble 3HAa4YCHUS
nepeMeHHbIX. [IpeacTaBieHrne 3aBUCUMOCTH MEXly BeTUUYMHAMH B BuUJe (Gopmyibl. Beraucnenus no
¢dopmynam. [Ipeobpa3zoBanne OYKBEHHBIX BBIPa)KEHHUH, TOKIECTBEHHO PaBHBIC BBIPAKEHUS, MMpaBHUIIa
peoOpa3oBaHus CyMM M NPOU3BEICHUM, MpaBuia PACKPHITHS CKOOOK M NPUBEIEHUS IMOJO0OHBIX
CllaraeMbIx.

CBoliCcTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEIEM.

Opnowriensl u MHorowieHsl. CreneHp MHoOrowieHa. CiiojkeHUE, BBIYUTAHHME, YMHOXXCHHE
MHOro4ieHOB. POpMyJIbl COKpaIEHHOIO YMHOXKEHUS: KBapaT CyMMBI U KBaapaT pa3HocTd. Dopmyna
pa3HOCTH KBaapaToB. Pa3yiokeHne MHOTOYJIEHOB HA MHOKUTEIIH.

YpaBHeHHsI 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHs, NpaBwiIa NpeoOpa3oBaHUS YpaBHEHUs, PABHOCHIBLHOCTh
YPaBHEHUH.

JIuneliHOEe ypaBHEHHE C OJHOW NEPEMEHHOW, YHMCIO KOpHEH JIMHEWHOIO YpaBHEHMS, PELICHUE
JUHEWHBIX ypaBHeHUM. CocTaBieHUE YpaBHEHUN MO YCJIOBUIO 3a/Jaud. PellleHre TeKCTOBBIX 3adad C
MOMOIIBIO YPABHEHHI.

JIluHeliHOe ypaBHEHHE C JByMs IMepeMeHHbIMH M ero rpaguk. CucremMa AByX JIMHEHHBIX
YpaBHEHMH C AByMs NepeMeHHbIMU. Pelienne cucreM ypaBHEHHH ciocoOoM mnojactaHoBKU. [Ipumepsl
pELIeHNs TEKCTOBBIX 3a7a4 ¢ TIOMOIIBIO CHCTEM YPAaBHEHUH.

DOYyHKIUHA

Koopaunara Toukn Ha npsMoi. YncinoBble MPOMEXYTKH. PaccTosiHue Mexay IByMs TOUYKaMH
KOOPIMHATHOMN IIPSIMOM.

[IpsimoyrosnbHast cucrema koopauHaT, ocu Ox u QOy. Abcuucca W OpAMHAaTa TOYKM Ha
KOoOpAMHATHOH miockocTH. [IpumMeps! rpadukos, 3agaHHbIX GopMyaamu. YTeHne rpadukoB peanbHbIX



3aBucuMoctei. [lonsatue ¢pynkuuu. ['paduk dynakumun. CorictBa dyHkumid. JInnenas QyHkims, eé
rpaduk. I'padux dynkun y = [x|. ['paduueckoe perenre TUHEHHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX
YpPaBHEHUH.

8 KVIACC

Yucia 1 BbIYMCICHUSA

KBagparueiii kopeHb wu3 uucna. [loHarue 00 wuppanvoHaabHOM uucie. [lecaTuynbie
NpUOIMKEHNUsS HMppAalMOHAIBHBIX uucesn. CBolicTBa apU(pMETHUECKMX KBaJpaTHBIX KOpHEH U UX
IIPUMEHEHHE K IPeoOpa30BaHUI0 YUCIIOBBIX BBIPAXXEHUN M BBIYUCIICHUAM. [leficTBUTENbHBIE YNCIIA.

CreneHsb ¢ 1enbIM MokaszaTesneM 1 €€ cBoiicTBa. CTaHaapTHas 3aKiCh YUCIa.

Aaredpanyeckune BbIpaKeHHUs

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBaAPATHOTO TPEXUICHA HA MHOKUTEIIH.

Anrebpanueckas 1pobb. OCHOBHOE CBOWMCTBO airedpanueckoil qpodu. CroxkeHue, BbIUUTAHUE,
YMHOXXEHUE, JiefIeHHe anreOpandeckux aApooeil. ParonansHble BRIpayKeHHUs U UX peoOpa3oBaHue.

YpaBHeHHsI 1 HEPABEHCTBA

KBanparHoe ypaBHeHue, popMysa KOpHEH KBagpaTHOTO ypaBHeHus. Teopema Buera. Pemenune
YpaBHEHUH, CBOJAIIMXCS K JMHEWHBIM U KBaApaTHbIM. IIpocreiimme apoOHO-paliOHATbHBIE
YPaBHEHHS.

I'papuueckas uHTEpHpeTalnus ypaBHEHMH C JABYMs MEPEMEHHBIMH M CUCTEM JIMHEWHBIX
YPaBHEHHI C JIByMsl II€peMEHHBbIMH. [IpuMephl pelieHns CUCTEM HEIMHEHHBIX YPABHEHMM C ABYMS
IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a7a4 aNreOpanyeckiuM CrocoOoMm.

Uucnosble HEpaBeHCTBA U UX CBOMcTBAa. HepaBeHCTBO ¢ OIHOMU NEepeMeHHON. PaBHOCHIBHOCTD
HepaBeHCTB. JInHelHbIe HEpaBeHCTBA ¢ 0/1HOM nepeMeHHOW. CHCTeMBbl IMHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM.

DOYyHKUUH

[Tonstne ¢ynkuuu. OOMacTh omMpeneaeHUs W MHOXECTBO 3HadeHUH QyHKIUU. CrocoObl
3amaHus QyHKIHUI.

I'paduk dynxmun. Utenue cBoiicTB GyHKIMHU No €€ rpaduky. [Ipumeps! rpadukos GyHKIUH,
OTpa)KAIOIINX peabHbIE IPOLECCHI.

@OyHKIUYN, ONUCHIBAIOIIUE TMPIMYI0O U OOpaTHYIO NPOMOPLUOHANBHBIE 3aBHCUMOCTH, HX
rpapukn. Oyukmun y = x2, y = x3, y = Vx, y=|x|. Tpadudeckoe peleHne ypaBHEHHII H CHCTEM
YPaBHEHUHN.

9 KVIACC

Yuciia ¥ BIYHCICHUA

PanmonanbHble uncia, MppalMOHAIbHbIE YUCIIA, KOHEYHbIE M OECKOHEUHBbIE AECATUYHBIE TPOOH.
MHOXeCTBO eHCTBUTENbHBIX YHUCEN, ACHCTBUTEIbHBIE YNCIa KaK OECKOHEUHbIE JIECITUYHBIE IPOOH.
B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM JIEHCTBUTENBHBIX YUCEN U KOOPAMHATHOU
IPSIMOM.

CpaBHeHHUE IEHCTBUTENBHBIX YUCEll, apu(pMETUIECKHE JeHCTBUS C JeHCTBUTEILHBIMU YHCIIAMU.

PazMepsl 00bEKTOB OKPYKAIOIIETO MHUPA, JNTUTEIFHOCTH IMPOLIECCOB B OKPYIKAIOIIEM MUpE.

[MpubnmxEéHHOE 3HaYCHNE BETMYMHBI, TOYHOCTh NpuOImkeHus. Okpyrienue yncen. [lpuknaka
U OLICHKA PE3yJIbTaTOB BBIYMCIICHUN.

YpaBHeHNs U HEPABEHCTBA

JIuneiinoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIINUXCS K IUHEUHBIM.



KBanpatHoe ypaBHeHue. PenieHue ypaBHEHUN, CBOISIIMXCA K KBaJpaTHbIM. bHKBampaTHOE
ypaBHeHue. lIpuMepbl pelieHuss ypaBHEHMM TpPETbEd M UYETBEPTOM CTEIEHEW pa3IOKEHUEM Ha
MHOXHUTENH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHUH. PerleHne TEKCTOBBIX 33/ay airedpanyecKum
METOZOM.

VYpaBHeHHe ¢ JByMs INEpeMEHHbBIMH U ero rpa¢uk. Pemenue cucrem JBYyX JHHEHHBIX
YPaBHEHUH C AByMs NIEPEMEHHBIMU. PelieHne cCucTeM ByX YpaBHEHH, OJTHO U3 KOTOPBIX JIMHEWHOE,
a Jpyroe — BTOpoi cTemeHH. ['paduueckas WHTEpHpeTanus CUCTEMbl YPaBHCHHH C JBYMS
[IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 AIreOpandecKuM CIIoCOOOM.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA.

Pemienue nMHEHHBIX HEPABEHCTB C OJHOM IIEpEeMEHHOM. PemeHune cucTeM JMHEWHBIX
HEpaBEHCTB C OJHOM mnepeMeHHO. KBaapaTtHele HepaBeHcTBa. ['paduueckas HHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.

DOyHKIUH

KBanpatuunas ¢yskmms, e€ rpaduk u cBoiictsa. [Tapaboia, KOOpAHMHATHI BEPIIMHEI 1TapadoIkI,
0Ch CUMMETPHUH TapaboIbl.

[paduku Gyskmmii: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x| 1t ux cBoiicTBa.

Yucii0Bble NMOCJIEA0BATEIbHOCTH M NPOIPECCUH

[loHsiTHEe 4YHMCIOBOW MOCIENOBATENBHOCTU. 3aJaHHUE I[OCJIEI0BATEIbHOCTH PEKYPPEHTHOMN
¢bopmymoit u GpopMyItoii n-ro uneHa.

Apudmernueckas ¥ reomeTpuueckas nporpeccur. @opMyIibl n-ro 4jaeHa apuMETHUECKOW U
F€OMETPHUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N3o0pakeHne 4ICHOB apU(PMETHIECKOH UM TeOMETPUYECKOH TPOTpecCMil TOYKaMH Ha
KOOPJMHATHOM MIIOCKOCTH. JINHEHHBINA U SKCITOHEHIIMATBHBIN POCT. CI0KHBIE MPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOT'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pe3yJbTaTbl OCBOCHHMA IPOrpaMMbl  yd4eOHOro  Kypca  «AnreGpay»
XapaKTepU3yIOTCS:

1) maTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBIIEGHUEM HHTEpeca K MPOLLIOMY M HACTOSILEMY POCCUMCKOW MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHXKEHHSM POCCHUICKHX MATEMATHKOB U POCCUNCKOW MAaTEMaTUYECKOM HIKOJBI, K
WCIOJIb30BAaHUIO ATUX JOCTHKEHHUM B IPYrUX HayKaxX U NPUKIAIHBIX cepax;

2) rpakIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEW TpaKAaHWMHA U peaju3aluyl ero Impas,
MPEICTaBICHUEM O MAaTEeMaTHYECKHUX OCHOBaX ()YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
IpoIelyp TPaXKAaHCKOro oOriecTBa (HAIpUMEp, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
ATHUYECKHUX MpOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM IOCTHXEHUH HayKH, OCO3HAHHEM
BaYKHOCTU MOPAJIbHO-ITHUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOIO;

3) TpyaoBOE BOCIINTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE B PEIICHWH MPaKTUYECKUX 3a/Jad MaTeMaTH4ecKOi
HAMpPAaBJIEHHOCTH, OCO3HAaHHEM Ba)XXHOCTH MaTEMaTHYEeCKOro OO0pa3oBaHUs HA TMPOTSHKEHUH BCe
KU3HU JI1 YCHEIIHOW NpoQecCHOHANbHON AEITeTbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHAWBUIAYATBHOM TpaeKTOpUHM OOpa30BaHUS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCTIUTAHME:

CIOCOOHOCTBIO K SMOIIMOHAIFHOMY M ACTETHYECKOMY BOCTIPUSTHIO MAaTEMaTHUECKUX 0OBEKTOB,
3a/1a4, pelieHuH, pacCy>KJIeHHM, YMEHHIO BUIETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 O3HAHHUS:

OpUEHTAIle B JEATENIbHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS 4YelOBEKa, MPHUPOAbI H  O0IecTBa, IOHUMaHUEM
MaTeMaTU4eCKO HayKH Kak c(hepbl YeIOBEUECKOM AeATEIIbHOCTH, ITANOB €€ Pa3BUTHA U 3HAYMMOCTH
JUISL pa3BUTUSl LUBWIM3ALMM, OBJIAJICHUEM SI3bIKOM MaTE€MaTHUKU M MATEMaTU4YECKOW KyJIbTYpOW Kak
CPEICTBOM TIIO3HAHUS MHUpPA, OBJIAJEHUEM MPOCTEUIIMMH HAaBBIKAMHM  HCCIIEI0BATENIbCKON
NESITENIbHOCTH;

6) ¢usuueckoe BocnuTanue, popmMupoBaHHE KYJIbTYPbI 310POBbSI U 3MOIUOHAJIBLHOIO
Oslaromosy4us:

TOTOBHOCTBIO MPUMEHSITh MAaTeMaTHYEeCKUE 3HAHHUS B MHTEpPEcax CBOETO 3/10POBbs, BEICHUS
3I0pOBOTO OOpasza >KM3HH (30pOBOE MHTAaHHE, COATAaHCUPOBAHHBIM PEXHUM 3aHATHH M OTAbIXA,
perymsipHas puznueckasi akTHBHOCTB), CQOPMUPOBAHHOCTHIO HaBbIKA pe(ICKCUU, TPU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TaKOT'O K€ IpaBa JAPYroro 4ejaoBeKa;

7) 3Ko0JI0rnYecKoe BOCIIUTAHME:

OpUEHTallel Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HaHMM i1 peleHus 3anad B oljacTu
COXPAHHOCTH OKPY>Kalollel cpeibl, INIAaHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCIEICTBUN
JUISL OKPY KaroIlel cpe/bl, 0OCO3HAHMEM IJI00ATFHOTO XapaKTepa SKOJIOIMYECKUX MpoOieM U MyTe ux
pelIeHus;

8) aganTanus K N3MEHAIMMCS YCI0BHAM COLUATBHON U PUPOIAHOII cpe/ibI:



TOTOBHOCTBIO K JIEWCTBUSIM B YCIOBHUSIX HEONPENECNIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO ACSITENIbHOCTh, B TOM YUCJIE YMEHHE YUUThCA Y APYTUX JIFOJIEH,
MpHOOpPETaTh B COBMECTHOM J1eATEIHbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMU U3 OMbITA APYTHUX;

HEOO0XOUMOCTBIO B (OPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4wucie (OPMYIHPOBATH HJIEH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX W SBJICHUAX, B TOM UHUCIE paHEE HEHM3BECTHBIX, OCO3HABATH
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO KaK
BBI30B, TpeOylOUmIMii KOHTpMEp, KOPPEKTUPOBAaTh IMpPUHUMAEMble pEUIeHUs U  JeHCTBUS,
(hopMynHupoBaTh U OLICHUBATH PUCKHU U MOCJIEACTBUSA, GOPMUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHUS
ba3oBble JJornyeckue aeiicTBUsA:

® BBIABIATh M XapaKTEpU30BaTh CYIIECTBEHHBIC NPH3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATUN, OTHONICHWH MEXOY TMOHATHAMH, (QOPMYITUPOBATh OMNPEICICHUs TMOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM MpPHU3HAK KIACCU(UKALMU, OCHOBAHHS IJs OOOOIICHHS H
CpaBHEHHUSI, KpUTEPUU TIPOBOJIUMOTO aHAIIN3A;

® BOCIPHHHMMATH, (OPMYIHPOBATH W MPEOOPa30BHIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC,

® BBIABIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTUBOpEYHs B (akTax,
MaHHBIX, HAONIONCHUAX ¢ YTBEPXKICHUSAX, NpeniaraTh KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHI;

e JeNaTh BBIBOJBI C KCIOJB30BAaHUEM 3aKOHOB JIOTHKH, IACAYKTHUBHBIX WM WHIYKTHBHBIX
YMO3aKIIOYeHHUH, YMO3aKIIIOUeHUH TI0 aHAJIOTHH;

e pa30duparh JOKA3aTebCTBA MATEMAaTHYCCKUX YTBEPKIACHHH (NIPSAMBbIE W OT MPOTHBHOTO),
MPOBOJIUTH  CAMOCTOSATEILHO HECJOXKHBIE JIOKA3aTelIbcTBA MaTEeMaTHYeCKUX (aKToB,
BBICTpAWBaTh AapTyMEHTAIMIO, MPUBOJIUTH TMPUMEPHl W KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXICHHUS;

e BBIOMpaATh crOCOO perieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapHMaHTOB PEILEHUS,
BBIOMPATh HanOoJIee MOIXOIANINN C YIETOM CaAMOCTOSTEILHO BBIICIICHHBIX KPUTCPUEB).

Ba3oBrble ucciieoBaTeIbCKHE AeiicCTBHUA:

® HCIIOJIB30BAaTh BOIPOCH KAaK WCCIICIOBATCILCKHIA WHCTPYMEHT ITO3HaHUSA, (DOPMYIHpPOBATH
BOIPOCHI, (DUKCUPYIOMIME TPOTUBOPEYHE, NPOOIEMY, CaMOCTOSTEIHLHO YCTaHABIMBATH
HMCKOMOE U JaHHOE, ((HOPMUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO TIO3UIINIO0, MHCHHE;

® TMPOBOTUTH TIO0 CAMOCTOSTECIFHO COCTABJICHHOMY IUIaHY HECJIOKHBIH OKCIICPUMEHT,
HEOOJIBIIIOE HMCCIICIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTy COOO;

® CaMOCTOATEIHHO (OPMYIUPOBATH OOOOIICHHS W BBIBOJABI IO PE3yJIbTaTaM IMPOBEIEHHOTO
HAONIOZICHUS, WCCJICIOBaHMs, OILICHUBATh JOCTOBEPHOCTh TIOJYYCHHBIX PE3yJIbTATOB,
BBIBOJIOB M O0OOIIEHN;

® POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MIPEIIOIIOKECHUS O €T0
Pa3BUTHU B HOBBIX YCJIOBHSIX.

Pabora ¢ nnopmanmeii:

® BBIABIATH HEIOCTATOYHOCTh M W30BITOYHOCTH HH(OpPMAINH, JAHHBIX, HEOOXOIUMBIX IS

pelICHHS 3a/1a4H;



BBIOMpATh, AHAJIU3UPOBATh, CHCTEMATH3HpPOBATh M HWHTEPIPETHPOBATH HMH(OPMAIUIO
pa3IMYHBIX BUOB U (JOPM IMPEICTABICHHUS;

BbIOMpaTh (QOopMy MpeAcTaBIeHUs HH(POpMaUMK W WUIIOCTPUPOBATH pELIaeMble 3aJauu
cXeMaMH, JrarpaMMaMH, HHOU rpaduKoil 1 nX KOMOMHAIMSIMH;

OLIEHUBAaTh HAAEKHOCTb HHGPOPMALMU IO KPUTEPUSAM, MPEUIOKEHHBIM YUHUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTEIIHHO.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

BOCIIPUHUMATh W (OPMYJIMPOBATH CYXICHHS B COOTBETCTBHU C YCIOBHSMHU H ICIISMHU
OOIIeHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHMS IO XOJy pELIeHHs 33aJayd, KOMMEHTHpPOBATH TMOJIY4YEHHBIN
pe3yJbTar;

B XOZ€ OOCYXICHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIACMOH TEMbI, MPOOJIEMBI,
pemaemMoi 3a7auu, BHICKA3bIBaTh UI€W, HALIEJICHHBIE Ha TIOMCK PEIICHUS, COMIOCTABIISATH CBOU
CYXKJEHHUS C CYXKIEHHSIMM JpPyTUX YYaCTHUKOB JHajora, OOHapyXHBaTh pa3ludue u
CXOJICTBO TMO3UIIHMIA, B KOPPEKTHOU hopme POpMyIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHUS,
NPECTaBIATh PE3yJIbTaThl PEHICHHUS 3a/adyd, SKCICPUMEHTa, HCCIICAOBaHUS, IPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHA C YYETOM 3aJad NpPE3eHTallud |
0COOEHHOCTEH ay TUTOPUH;

MOHUMATh W HCIOJb30BATh MPEUMYIICCTBA KOMAHIHOH W MHIUBUIYAJIbHOW pabOTHI MPHU
peleHn: yueOHbIX MaTeMaTHUECKUX 3a]1a4;

NPUHUMATH IIeJIb COBMECTHOW JAEATENBHOCTH, IIAHUPOBATh OPTaHHM3AIHI0 COBMECTHOMN
paboThI, pacrpeneNiaTh BUAbI pabOT, JOTOBapHBATHCS, OOCYXKIATh MPOILECC M PE3YJIbTaT
paboTbl, 000011aTh MHEHHS HECKOJIBKUX JIIO/ICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCYyXIeHHs, OOMEH MHEHHUSMHU, MO3TOBBIC
HITYPMBI M JIPYTHE), BBIOJHITH CBOK 4YacTh pabOThl U KOOPJIWHHPOBATH CBOM JICHCTBUS C
JNPYTUMU YJICHAMHA KOMAaHJIbl, OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMU B3aUMOCHCTBUSI.

PeryasiTuBHble YHHMBepPCcaJbHbIe YUeOHbIE TeCTBUS
Camoopranmusanus:

CaMOCTOSITENIBHO COCTAaBJIATh IJIaH, aITOPUTM pelleHHs 3a1a4yd (WIN ero 4acTh), BEIOUpPATh
crnoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PECYypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH M KOPPEKTUPOBATH BAPHAHTHI PEHICHUN C y9€TOM HOBOM MH(MOpMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:

BJIaJeTh CHOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipolecca U pe3yJbTaTa pelieHus
MaTeMaTHUECKOM 3aJ1auH;

OpeIBUIETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HUKHYTh IPH PELICHUH 3aJaud, BHOCUTh
KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAaWJACHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBHE pe3yJibTaTa NEsTEIbHOCTH IOCTABJICHHON I U YCJIOBUSAM,
OOBSICHATh NMPUYMHBI AOCTHXKEHHSI WIM HEIOCTHIKEHHUS ILIeJM, HaXOAUTh OIIMOKY, /1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.



HNPEAMETHBIE PE3YJIBTATbBI

K xoHIty 00yuenus B 7 kjacce 00y4aronuiics MoJIyduT CIeIyIOIINe MPeIMETHBIE Pe3yIbTaThl:

Yuciia 1 BHIYHMCICHHSA

BrimonHATe, coueTas yYCTHbIE M TNHChMEHHbIE NPUEMBI, apuUPMeTHUYEeCKue JeHCTBUA C
panMoHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHus 4UCIOBBIX BBIPAKEHUH, MPUMEHATh Pa3HOOOpa3HbIE CIOCOObI U MPUEMBI
BBIUMCIICHUS 3HAUYCHHUH JPOOHBIX BRIPAKEHHI, COACPIKAIINX OOBIKHOBEHHBIE U IECATHYHBIC IPOOH.

[TepexonuThk OT 0JTHOM (HOPMBI 3aITUCH YUCEN K Apyroi (MpeoOpa3oBhIBATh IECATHYHYIO IPOOb B
O0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHYHYIO TPOOB).

CpaBHMBAaTh U YNOPSAAOYMBATH PALlMOHAIbHBIEC YUCIIA.

OxpyrisaTh uucna.

BhINONMHAT, NPUKUAKY M OLEHKY pe3yJibTaTa BBIYMCICHUH, OLEHKY 3HAUYEHUH YHUCIOBBIX
BBIpAKEHUI. BBINOIHATE AEMCTBUSI CO CTENEHAMHU C HATYpaJIbHBIMU I10Ka3aTEIsIMU.

[IpuMeHsTh NPU3HAKK JEITUMOCTH, Pa3I0XKEHUE Ha MHOKUTENN HATypPaIbHbBIX YUCEIL.

Pemarh mnpakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHHWEM  BEJIMYUH,
MIPOMOPLUOHAILHOCTbIO BEJIMYUH, MPOLIEHTAMHU, WUHTEPIPETUPOBATh PE3YJbTaThl PELICHMs 3a/1ad C
y4€TOM OrpaHUYEeHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTpPUBAEMbIX OOBEKTOB.

Auaredpanyeckune BbIpaKeHHUs

Hcnonb3oBarh anredbpanveckyr0 TEPMHUHOJOTHIO U CHMBOJHUKY, MPUMEHATH €€ B MpPOLEcce
OCBOEGHHS yU4eOHOr0 MaTepuana.

HaxonuTs 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYCHUSAX NIEPEMEHHBIX.

BoImonHATe npeoOpazoBaHMs 1IEIOTO0 BBIPAKEHHUS B MHOTOWICH NPUBEIACHHUEM IMOJO0OHBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BbINoMHATE yMHOKEHUE OJHOYJIEHA HA MHOTOYJIEH M MHOTOYJIEHAa Ha MHOI'OYIEH, IPUMEHSITh
(dhopMyIbl KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCy1IecTBIATh pa3ioKeHHEe MHOTOUYWIEHOB Ha MHOXHUTENU C TOMOIIBIO BHIHECEHMS 32 CKOOKH
00I1ero MHOXKHTEIS, TPYIIIUPOBKH CIIaraeMbIX, TPUMEHEHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUSI.

[IpumensaTh mpeoOpa3zoBaHUsI MHOTOYICHOB JUIS PEIICHUS Pa3MYHBIX 3a/ad M3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonp30BaTh CBOMCTBAa CTENEHEW C HATypalbHBIMHM TIOKa3aTesIMU JUIsL TpeoOpa3oBaHUs
BBIPAXKCHUM.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, IPUMEHss IpaBWiIa Iepexona OT
HCXOJITHOTO YPABHEHUS K pABHOCUIILHOMY eMy. IIpoBepsTh, SIBISETCS JIM YMCI0 KOPHEM YPABHEHUS.

[IpumensTh rpaduueckre METO bl MPU PEHICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupare mpuMepbl Map YMCEN, SBISIONUXCS PEIICHWEM JHMHEWHOTO YpaBHEHHS C JIBYMS
MePEMEHHBIMU.

CTpouTth B KOOPJMHATHOW IIOCKOCTU TpadUK JMHEHHOTO ypaBHEHHS C JBYMS ME€PEMEHHBIMHU,
MOJIB3YSICh Ipa)uKOM, IPUBOAUTH PUMEPHI PELICHUS] YPaBHEHHUSI.

Pemarp cucrembpl ABYX JIMHEHHBIX YpaBHEHHM C JByMs IE€PEMEHHBIMH, B TOM 4HCIIE
rpadu4ecKH.

CocTaBisiTh W peliaTh JUHEWHOE YPABHEHUE WM CUCTEMY JIMHEWHBIX YPABHEHUU MO YCIOBUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MTOJIyYEHHBIN pe3ysbTarT.

DOyHKIUHA

N300paxaTh HA KOOpAWHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOOpPJIWHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATH YNCIIOBBIC IPOMEKYTKH Ha aIreOpandecKoM si3bIKe.



OTmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHU IO 33JaHHBIM KOOpAMHATaM, CTPOMTH IpaduKu
auHenHbIX QyHKIMi. CTpouTth rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOUIbIO (YHKIMHA HM3BECTHBIE 3aBHUCUMOCTH MEXIY BEITUYMHAMH: CKOPOCTH,
BpeMsi, PacCTOSIHUE, [IEHa, KOJIMYECTBO, CTOUMOCTh, TPOU3BOIUTEIILHOCTD, BpeMsl, 00BEM paboThI.

HaxonuTh 3HaueHne QyHKIMM 1O 3HAYCHUIO €€ apryMeHTa.

[lonumaThs rpadudeckmii crnoco® TpeACTaBICHUS W aHaIW3a WHGOpPMAIMU, H3BJICKATH U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEATHHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K koHIy 00yuenus B 8 ki1acce o0yyaroImuiics MoJIyquT ciaelyrolne NpeMeTHbIE pe3yIbTaThl:

Yucsa ¥ BHIYUCTCHUS

Hcnonb3oBaTh HayalbHble NPEJCTABICHUS O MHOXECTBE JCHCTBUTENBHBIX YHCEN IS
CpaBHEHMs, OKpPYIJICHHS U BBIYMCICHUH, H300paxaTb ACUCTBUTEIbHBIE YHCJIA TOYKAMH Ha
KOOPAMHATHOM IIPSIMOMA.

[IpumMeHsTh MOHATHE apUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOAMTh KBAJpaTHHIC KOPHHU,
UCTIONB3YS TPU HEOOXOMUMOCTH  KaJbKYyJSTOP, BBINOJNHATH IPEOOpPA30OBaHUS  BBIPAKEHUM,
coJiepKaIux KBaJpaTHbIE KOPHH, MCIIONIb3YS CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OOJIBIIMX U MaJIbIX YUCE C MOMOILBIO AECATHYHBIX IpoOel U cTeneHen
gucia 10.

AJiredpanyeckue BbIpaxKeHUst

[IpuMeHATh MOHATHE CTENEHU C LIETbIM II0KA3aTeIeM, BBINOIHATh MTPEe0oOpa30BaHMsl BBIPAKECHUH,
COJIepKAINX CTETIEHH C IeJIbIM MOKa3aTeIeM.

BBINONHATE TOXIECTBEHHBIE MPEOOPa30BaHMsI PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE IMPABHI
JIeMCTBUI HaJl MHOTOWICHAMH H alnreOpanyecKuMu Ipo0sMu.

PackianeiBaTh KBaZpaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumeHnsaTh npeoOpa3oBaHMs BBIPAXKEHUH [AJs pEIICHUs pa3iIM4YHBIX 3alad W3 MaTeMAaTHKH,
CMEKHBIX NIPEIMETOB, U3 pEalIbHON IPAKTUKU.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHeiHbIe, KBapaTHbIE YPaBHEHUS U pallMOHAJIbHbIE YPaBHEHHUs, CBOSAIIMECS K HUM,
CHCTEMBI JBYX YPaBHEHUH C AByMSs IEPEMEHHBIMU.

[IpoBOoANUTHE IPOCTEHINNE WCCIECIOBAaHUS YPAaBHEHWM U CHCTEM YpPaBHEHUH, B TOM 4MHCIIE C
NPUMEHEHHEM TpaHUuecKuX MNpeJCTaBIeHUN (yCTaHABIMBATh, UMEET JIM YpPaBHEHUE WJIM CHUCTEMa
YpaBHEHUH PELLIEHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoauth OT croBecHON (HOPMYITMPOBKHU 3aa4ydl K €€ airedpandeckoill MOJAEIU ¢ MOMOIIbIO
COCTaBJICHUS] YPaBHEHUS WM CUCTEMbl YPaBHEHU, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ]a4 TOJTy4YEHHBIN pe3ysbTaT.

[IpuMeHATH CBOICTBAa YMCIOBBIX HEPABEHCTB ISl CPaBHEHUS, OLIEHKH, pELIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NMEePEeMEHHOW U UX CUCTEMBbI, aBaTh rpapUUECKy0 MITIOCTPALMI0 MHOXECTBA
pelIeHN HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUHA

[loHnMaTh W WCTONB30BaTh (PYHKIMOHAIBHBIC MOHATUS M S3BIK (TEPMHHBI, CUMBOJHYECKUE
0003HAYCHHS), ONMPEICIATh 3HAUeHUE (DYHKIMM TIO0 3HAYCHHIO apryMEHTa, OIPEACIsATh CBOWCTBA
dbyukmum no eé€ rpaduxy.

CtpouTth rpaduKu 2JIeMEHTApHBIX (PYHKIIUN BHJIA:

y=k/x, y=x2,y=x3,y =[x, y = VX, OIICHIBATH CBOMCTBA YHCIOBOH (hyHKIMH MO e rpaduKy.



K koHIy 00yuenus B 9 ki1acce o0yyaroImuics MoJIyuuT ey rolne NpeIMeTHbIE pe3yIbTaThl:

Yuciia 1 BHIYHMCICHHSA

CpaBHMBATh M yHOPSIIOUYMBATh pallMOHATIbHBIE M HPPALMOHAIbHBIE YHCIIA.

BreimonHATe apudmernueckue NEMCTBUS € palMOHATBHBIMH YHCIAMH, COYE€Tas YCTHBIE U
MUCHMEHHBIEC IPUEMBI, BHITIOJIHSATH BEIUMCIICHUS C UPPALIMOHATIBHBIMU YUCIIAMHU.

HaxomuTh 3HaueHusi cTemeHeW C LEIbIMU MOKAa3aTelsIMH U KOpHEW, BBIYUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyrisTh IEHCTBUTENbHbBIE YUCIIA, BBINOJIHATH MPUKHUIKY PE3yJibTaTa BBIYMCICHUHN, OLEHKY
YHCIIOBBIX BBIPA)KEHUII.

YpaBHeHHs U HEPABEHCTBA

Pemiate nuHeliHbIe M KBaJipaTHbIE YPaBHEHUs, YpaBHEHUs, CBOAALIMECS K HUM, MpocTeiiune
JIpOOHO-pallOHAIbHbBIE YPABHEHHUS.

Pemate cucTeMbl OBYX JIMHEHHBIX ypaBHEHHMH C JABYMSI HNEPEMEHHBIMH WU CHUCTEMBI JBYX
YPaBHEHHI, B KOTOPBIX OJHO YPaBHEHHUE HE SIBISACTCS TUHEHHBIM.

Pemath TekcToBble 3a7auu anreOpanvyeckuM CrocoOOM € MOMOUIbIO COCTaBICHHUS YpaBHEHUS
WM CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh TpOCTEHIIME HWCCIEIOBAHUS YPAaBHEHUM W CUCTEM YpaBHEHWH, B TOM YHCIE C
IIPUMEHEHUEM TIpapHUuecKuX MNpeJCcTaBIeHUN (yCTaHaBIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA
YPaBHEHMH pELIeHHUs, €CIIH UMEET, TO CKOJIbKO, U Ipoyee).

Pemiate nuHeiiHbIle HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, N300pa)kaTh peIlIeHNEe HEPABEHCTB
Ha YUCJIOBOU IIPSIMOM, 3aIIUCHIBATh PEILICHKE C IIOMOILBIO CUMBOJIOB.

Pemarp cucTembl JMHEMHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKJIIOYAIOUIME KBaJIPATHOE
HEpaBEHCTBO, H300pakaTh pEIICHHE CHUCTEMbl HEPABEHCTB Ha YHWCJIOBOM NpSAMOM, 3alUCHIBATH
pelIeHre ¢ TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IIPU PELICHNUH Pa3IMYHBIX 3a]1ad4.

DOYyHKUUH

Pacno3HaBath (pyHKIMM H3yueHHbIX BUAOB. Iloka3blBaTh CXeMaTHYECKH PpACIOIOKEHUE Ha
KOOPAMHATHOH MIOCKOCTU IpadukoB QyHKIMM Buja: y =kx, y=kx + b,y =k/x, y=ax2 +bx + ¢,y =
x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHI KO DHUIHEHTOB, ONUCHIBATE CBOMCTBA (DyHKIHA.

Crpoutb 1 n300pakaTh CXeMaTUYeCKH rpauKy KBapaTUUHBIX (PYHKIIUH, OMTUCHIBATH CBOMCTBA
KBaJIpaTUYHBIX (QYHKLHUH 10 UX rpaduxam.

Pacnio3znaBath KkBajpaTHuHyr (QYHKIUIO 1O (QopMmyjie, NPUBOAUTH MPUMEPHI KBAaJPATUUHBIX
(GYHKIMN U3 pealbHOW KHU3HH, GU3NKH, TEOMETPHUH.

YucioBbIe MOCTEI0BATEILHOCTH M IPOrPecCuH

Pacnio3HaBaTh apu(METHYECKYIO U TE€OMETPUYECKYIO MPOTPECCHU IPHU pa3HBIX CIOCOOaX
3aJJaHMA.

BbIMONHATE BBIYUCIEHHUS C HCHOJb30BaHHWEM (OPMYJT N-ro wieHa apupMETHYECKOH U
TEOMETPUYECKOU TPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh YIeHBI OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM IIOCKOCTH.

Pematp 3amaum, cBSi3aHHBIE C YHCIIOBBIMM IIOCJIEI0BAaTENIbHOCTSMHU, B TOM YHUCIE 3aJaud W3
peanbHOM JKU3HHU (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA, HU(PPOBBIX TEXHOJIOTUM).



TEMATHYECKOE IINTAHUPOBAHUE

Haumenoeanue
pazoenos u mem
npozpammol

n/n

Yucna ¥ BBIYUCIIEHUS.

PanmoHnansHbIe Unicia

Anrebpanueckue
BBIPpAXKCHUA

YpaBHeHuUs U
HEPABEHCTBA

Koopaunats! u
rpaduxu. OyHKIIUU

[ToBTOpEHME N
000011IEHNE

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

Bcezo

11

45

24

13

102

7 KIIACC

Konuuecmeo uacos

Konmpono-
Hble
pabomot

Ilpaxkmu-
yeckue
pabomul

Dnekmpounuvie

(uudghpoeswie)
obpazoeamenvHble

pecypcnl

bubnuoreka [IOK
https://m.edsoo.ru/7f415b9
0

bubmuorexa [JOK
https://m.edsoo.ru/71415b9
0

but6mmoreka [IOK
https://m.edsoo.ru/7f415b9
0

bubmoreka [JOK
https://m.edsoo.ru/7f415b9
0

bubnunoreka [IOK
https://m.edsoo.ru/7f415b9
0
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TEMATHYECKOE IINTAHUPOBAHUE

Haumenoeanue
pazoenoe u mem
npozpammol

Anrebpanueckue
BBIPAKCHUSI.
Anrebpanueckas ApoOb

Yucna u BBIYMCICHHUS.
KBagpaTHble KOpHU

YpaBHeHus u
HEpaBEHCTBA.
KBanpartHbeie ypaBHeHUS

Anrebpanueckue
BBIPAYKEHUSI.
KBagparsslii TpExuseH

YpaBHeHus U
HepaBeHcTBa. CUCTEMBI
YpaBHEHHUU
YpaBHeHuA U
HEpaBEHCTBA.
Hepasencrpa

Uucna v BBIYUCIICHUS.
CreneHsb ¢ 1eIbIM
MOKa3aTeIeM
@®yukuuu. OCHOBHbIE
TIOHSATHUSA

OyHkiuu. Yuciossle
byHKIUN
[ToBTOpEHME U
000011EHNE

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

Ilpakmu-
yeckue
pabomot

8 KUIACC
Konuuecmeo uacoe
Konmpony-
Bcezo Hble
pabomot
15 2
15 1
15 1
5 1
13 1
12 1
7 1
5
9 1
6 1
102 10

Inekmponnvie

(yughpoesvie)
obpazoeamenvHble

pecypcul

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8




TEMATHUYECKOE IINTAHUPOBAHUE

Haumenoeanue
pazoenos u mem
npozpammol

Yucna ¥ BEIYUCICHUS.
JlelicTBUTEIIbLHBIE YHCIIA

YpaBHeHus u
HEpaBEHCTBA.
YpaBHEHUs C OTHOU
MEPEMEHHOMN

YpaBHeHus u
HepaBeHCTBa. CUCTEMBI
YpPaBHEHUU

YpaBHeHus u
HEPaBEHCTBA.
Hepasenctpa

OyHKINU

YucioBkle
OCJIEJ0BATEILHOCTH

IToBTOpEHME,
0000111eHHE,
cUCTEMaTHU3aLMs
3HAHUI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

Bcezo

14

14

16

16

15

18

102

9 KIIACC

Konuuecmeo uacoes

Konmpony-
Hble
pabomot

10

Ilpaxkmu-
yeckue
pabomul

Dnekmpounuvie

(yughpoevie)
obpazoeamenvHble

pecypcul

bubmuoreka [JOK
https://m.edso0.ru/7419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [{OK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmorexa [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.edso0.ru/7419d08




