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HOSICHUTEJIGHA ST BATIFICKA

AnreGpa SsBOSeTcs OJHUM W3 OINOPHBIX KypCOB OCHOBHOIO OOIIETo
0Opa3oBaHus: OHa oOeclIeUnBaeT U3yUEHUE APYTUX QUCIUIIIMH, KaK eCTeCTBCHHO-
HAyYyHOTO, TaK W TYMaHWUTApHOrO IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO M
IPOOJDKEHHs 0Opa3OBaHuA U B TIOBCEJHEBHOM XKU3HU. PasBuTHE y obydaroIuxcs
HAaydHBIX [PEICTABICHAN O TPOUCXOKICHUM M CYIIHOCTH anrebpandecKux
abcTpaKiuii, crocode OTpaKeH:sI MaTEMaTUIeCKO# HayKoH ABJICHUH U MPOLECCOB
B NIpHpOJE ¥ OOUIeCTBE, POIM MAaTEMAaTHYECKOTO MOJIEIUPOBAHMS B HAyIHOM
[I03HAHUH U B NPAKTUKE CIOCOOCTBYET (OPMUPOBAHUIO HAYTHOTO MUPOBO33PCHUA
¥ KA9ecTB MBIIIEHNs, HEOOXOIMMEIX NS afanTalid B COBPEMEHHOM IU(PPOBOM
obmecTBe. U3yueHne anre6psl obecrieumBacT DasBUTHE YMEHWs HaOMIOJATh,
CpaBHMBATL, HAXOIWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUIHOCTH MBIIUICHNA,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOWM [EHCTBUA U BHIBOIBL
hopMymmpoBaTh yTBepkIeHUs. OCcBoeHHE Kypca anreOphl 00eceunBacT pasBUTHE
JIOTUYECKOT0 MBINUIEHNS OOYYalomuXCcs: OHM MCIONB3YIOT AEIYKTHBHBIC U
VHIyKTHBHEIE paccykAeHus, o000IeHne U KOHKPETH3AlIo, abCTparupoBaHue U
aganormo.  OOyueHwe  anrebpe IpefmonaraeT  3HAYWTENBHBI  OOBEM
CaMOCTOATENBHON HeATEeIbHOCTH O00ydJaroluxcs, II03TOMY CaMOCTOATEIBHOC
peleHue 3a/1a4 SBISLETCA peanu3alueii JesTeIbHOCTHOrO IPUHIUIA o0ydeHus.

B cIpykType mporpamMmel ydebHOro kypca «Anrebpa» s OCHOBHOTO
0611ero 00pa3oBaHus OCHOBHOE MECTO 3aHMMAOT COJIEPIKATEILHO-METOANICCKIE
HAR: «YUncaa W BEIYHCICHUAY, «ANTeOpandyeckue BEIPAKEHUN», «YpaBHEHUA U
HepaBeHCTBay, «DyHkimny. Kaxmad u3 5THX COAEPKATENBHO-METOAUIECKUX
NIMHUI pa3BIBAETCS HA MPOTSHKEHMM TPEX JIET U3YUEHUs Kypca, B3aUMOICHCTBYS ¢
APYTEMH €ro IMHWAME. B Xoie W3ydeHHs yd4eGHOTO Kypca OOydHaromuMcs
HpI'IXO):[I/ITCH JIOTrU4eCKH paccym,naTL, UCIIOJIB30BaThb TeOpeTHKO-MHO)I{GCTBCHHBIﬁ
A3BIK. B CBA3W ¢ 3THM B IPOrpaMMy y4eGHOro Kypca «Anredpay BKIOHYEHBI
HEKOTOpBIE OCHOBHI JIOTHKY, IpEJCTAaBJIEHHBIE BO BCEX OCHOBHBIX paslciiax
MaTeMaTU4ecKoro o6pa3oBaHus U CIIOCOOCTBYIOMINE OBJIAJEHHIO 00yUaroIUMHUCT
OCHOB  YHHBEPCAJIBHOIO  MaTeMaTMYeCKOro  A3BIKA. ConepKaTelpHOR U
CTPYKTypHON 0COOeHHOCTRIO y4eOHOro Kypca «Anrebpa» SBIIETCA  €ro
UHTETPUPOBAHHBIA XapaKTep.

Cogmepxanne muHUM «Uucna W BBIMHCICHHA)  CITYKHUT OCHOBOM  [UI4
[anbHEHMIIero N3yyeHusi MaTeMaTUKH, COCOOCTBYET PAa3sBUTHIO Y o0yJaronmxcs
JIOTHYECKOTO MBIIUICH)s, (JOPMUPOBAHIIO YMEHUS TIONB30BATECA aNrOpUTMAMHU, a
TaKKe IPHOOPETEHNIO PAKTUIECKUX HaBBIKOB, HEOOXOAMMBIX UL IIOBCETHEBHOM
sk3HA. PasBHTHC TOHSTHS O UMCIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3soBaHUA
CBA3aHO € DALUOHAIGHBEIMH M HPPalOHATBHEIMU YHUCIAMMU, (opMHUpOBaHKUEM



NPEACTARICHUNE O NEUCTBUTENLHOM UUCTe. 3areplliedne OCRORHRa UM TTORO
JINHWK OTHECEHO K CpefHeMYy o0IeMy 00pa30oBaHUIo.

CopepxaHue IByX anredpandecKuX JUHUA — «ANreOpandeckie BEIPaKeHUs»
1 «YpaBHEHNUS W HEPABEHCTBA» CIIOCOOCTBYET (HOPMUPOBAHUIO y OGYUAFOIIUXCS
MaTeMaTH4ecKoro ammnapara, HeoOXOAMMOTO IS pEIleHHs 3a1ad MaTeMaTUKH,
CMEXHBIX TMPEIMETOB U TPaKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha yposHe
OCHOBHOTO 06Imero oOpa3oBaHUA Y4eOHBIM Marepuan TpyNIUPYETCS BOKPYT
paloHaIbHBIX BRIp@KCHMMA. AreOpa TeMOHCTPUPYET 3HAUCHHE MaTeMaTHKU KaK
A3BIKa JUIS TIOCTPOEHUS MaTeMaTHUeCKUX MOJeNel, ONMUCaHUs IPOIECCOB U
SBICHUIA peaJlbHOTO MHupa. B 3agaun  oOydeHms ajredpe BXOIIT TaKXKe
HDanpHeHIee pa3BUTHE ANTOPUTMUYECKOTO MBIIIIEHKS, HE00XOAUMOro, B
YaCTHOCTH, [JII OCBOEHMS Kypca UWHGOOPMATUKA, W OBJIAJEHUE HaBBEIKAMU
JIeIYKTUBHEIX paccyxaenuii. [IpeobpazoBanne CUMBONBHEIX GOpM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUS, CIIOCOOHOCTEN K MaTeMaTUIeCKOMY TBOPYECTBY.

Conepxxanne GyHKIMOHATFHO-TpahUUeCcKON IMHIN HALEIEHO Ha MOIyYCHHE
00yJaromuMHUCs 3HaHUKH 0 QYHKIUAX KaK Ba)KHEHIIEH MaTeMaTHYecKOd MOJEIH
71 OTIMCAHUA U MCCIEN0BAHMSA Pa3HOOOPA3HEIX IPOLIECCOB U ABICHUM B IPUPOIE
u obmecTBe. M3yueHne matepwana CIOCOOCTBYET Pa3BUTHIO y OOYyUarolTUXCs
YMEHUS UCTIONB30BAaTh Pa3INIHbIE BRIPA3UTENBHEIE CPENCTBA A3bIKa MATEMATHUKU —
CIIOBECHBIE, CHMBOIMYECKME, Tpa@uuecKue, BHOCUT BKIaa B (HOpPMUpPOBaHHUE
MIpeACTaBICHUI O ponH'MaTeMaTI/IKI/I B Pa3BUTUM ITUBUTU3ANUHA U KYJIBETYPEL

CoriacHo yuyebHOMY IutaHy B 7-9 Kiaccax wu3ydaercss y4eOHBIA Kype
«AnreGpa», KOTOPHII BKIFOYAET CIEAYIOIIME OCHOBHBIC PAa3/ielbl COMEPIKAHMA:
«Yuema W BLIUHCIACHUSY», «ANreOpandecKue BBIPAKECHUA», «YpaBHEHUA U
HEpPABEHCTBAY, «DYHKIUNY.

Ha usyuenue yuebHOro Kypca «Anreopa» orsoautcs 306 yacos: B 7 Kiacce
— 102 yaca (3 uaca B Henemo), B 8 kmacce — 102 gaca (3 uaca B Henemo), B 9
knacce — 102 vaca (3 gaca B HeJIeTtO).



COAEPXAHUE OBYUEHUS
7 KIIACC

Uncna ¥ BoIYHCIEHHS

Jpobu OOBIKHOBEHHBIE W IeCSATUYHBIE, HEPEXOT OT OIHON bopMbI 3amucu
apobeit K npyroii. IloHATHE pAaNMOHANBHOTO WYHCIA, 3AIACH, CpaBHEHUE,
YHOPSAZOUMBAHUE  PAMOHATIBHEIX YUCEN. ApH(QMeTHUECKME [OeHCTBUA ¢
panuoHaNbHLIMK YucTamMu. Pellienne 3aa4 U3 peanbHOM NpaKTUKKA HA YacTH, Ha
IpoOu. :

CTeneHp ¢ HaTypambHEIM IIOKa3aTeleM: ONpeeNeHHe, MPeoGpasOBaHuUe
BBIDOKEHMI Ha OCHOBE ONPEJENEHN, 3aich GONbIImX uncel. IIpOLeHTh, 3allich
TIPOLIEHTOB B BHJE NPOOU M OpoOU B BHE MPOIEHTOB. Tpy OCHOBHEIE 3a1aui Ha
TPOLEHTHI, PEUICHUE 3a/1a4 U3 PEaNbHOMN MPAKTHAKY.

lipuMeHenre TPH3HAKOB — MENMMOCTH, pA3NOKEHHE HA  MHOKHTENH
HaTypalbHBIX YKCEIL.

PeanpHble  3aBucuMocTH, B TOM  uyuWcie mpaMas W oOparHas
IIPOIIOPLUOHAIBHOCTH.

Anrebpanyeckue BbIpaKeHHs

IlepeMeHHEIe, YHCIOBOE 3HAUCHUE BEIp@XEHUA ¢ IepeMeHHOU. J[omycTuMBbIe
3HA4YCHHUA NEepeMeHHbIX. [IpeficTaBnenre 3aBUCUMOCTH MEX/y BETMUMHAMHY B BUIE
dopmysl. Berauciernns o gpopmyinam. [Ipeobpasopanue GYKBEHHBIX BEIpaXCHUA,
TOXKICCTBEHHO paBHBIC BBIPAXKCHHUA, [IpaBUNIA IIPeoOpa3oBaHUS CyMM W
IPOU3BE/ICHUH, IPaBUIIa PACKPHITUS CKOOOK U IIPUBENEHUS IIOL0OHBIX clIaraeMBIX.

CBOMCTBa CTENEHN C HATYPAIbHEIM TI0KA3aTEIEM.

Opuounensr 1 MEHorowreHsl. Crenens MHorouneHa. CloskeHHe, BEMUTAHUE,
YMHOXKCHHC MHOTI'OYJICHOB. (I)OpM}’JIbI COKpaH_[éHHOFO YMHO>KCHIs: KBaApar
CyMMBI ¥ KBaZpaT pasHocTu. DopMyna pasHOCTH KBaApaToB. PasiokeHue
MHOI'0YJIEHOB Ha MHOXKHUTEIIH.

YpaBHeHYUSsI H HepaBeHCTBA

YpaBHeHUE, KOPEHb YpaBHEHWS, MpaBuiia INPeoOpa3oBaHUs ypaBHEHWS,
PaBHOCUIIBHOCTh YPaBHEHUA.

JluneliHoe ypaBHEHHE C ONHON TEPEMEHHOH, YMCIIO KOpHEH IMHEHHOTro
YPaBHEHMs, peElleHME JUHEHHBIX ypaBHeHuil. CocTaBlleHME YpaBHEHHHU II0
YCIIOBHIO 3a1a4i. Pentenne TEKCTOBBIX 3a/1a4 € MTOMOIIBI0 YPaBHEHHIA.

Jlunelinoe ypaBHEHHE C ABYMs MMEPEMEHHBIMU M €ro Tpaduk. Cucrema ABYX
JIMHEWHBIX YPaBHEHWH C IBYMS II€peMEHHBEIMH. PellleHHe CUCTEM ypaBHEHMI
CITOCOOOM  HOACTAHOBKH. [IpuMepsl pelleHHs TEKCTOBHIX 3a4ad C IIOMOIIBIO
CHCTEM YpaBHEHUN.

DyHKITUK



Koopauuara Touku na IpsMoi. Yucmoskle HpoMé)KyTKI/I. Paccrosnne MEKIY
ABYMsI TOUKaMH KOOpAHHATHOH LIPSIMOI.

IpsamoyroneHas cucrema Koopaunar, ocu Ox u Oy. Abcnucca u opauHaTa
TOYKH Ha KOOPAWHATHOH IITOCKOCTH, IIpumeps! rpadukos, 3amanHEx bopmymam.
Hrenne rpaduxos PCANIBHBEIX 3aBUCHUMOCTEH. IloHSTHE dyukmmu.  Tpadux
(ysKumn. CeoiicTra Gynkumit. Jnneiinas dynKIms, e€ rpaduk. T paduK GyHKITHH
Yy = |x|. I'padpuueckoe PCIICHIE JIMHEHHBIX ypaBHEHWH W CHCTEM IHHEHHENX
YPaBHEHUH,

8 KJIACC

Yuciia 0 BeIYHC/IeHNsT

KBampatHeit kopers us wmena, Honsatue 06 wuppanuonamsoM umcre.
Hecarmannie mpubmmkenmus HppanuoHanbHEIX uncesn. CBOMCTBa apupMeTHIECKIX
KBapaTHBIX KOpHEH U WX IpHUMEHeHHe K IpeoOpa30BaHMIO YUCIOBBIX BBEIpaXEHUi1
1 BBIUUCIICHUAM. JleficTBUTE B HEIE Yrca,

Cremnens ¢ nensv nokasarenem u €€ cBoiicTBa. CTaHAApPTHAS 3aIHCh YHCIIA,

AnreGpanyeckue BbIpaKeHH s

KBanparugrii TPEXUIECH, pPa3JIoKEHHUE KBapaTHOTO  TpéXwieHa Ha
MHOXUTEJIH.

Anrebpandeckas Apo6b. OCHOBHOE CBROMCTBO anrebpamdaeckoii  po6.
Cnoxenune, BRIMUTAHUE, YMHOXEHHUE, JellcHUe anrebpaudyeckux  apoGeit.
PannonansHbre BEIDAXXCHUA U UX IIpeobGpasoBanme.

YpaBreHus u HepaBeHCTBa

KBanparHoe YpaBHEHHE, (OpMyna KopHei KBaJpaTHOI'O ypaBHEHUS.
Teopema Buera. Pemrenne YPaBHEHUH, CBOISIIMXCS K TUHEHHBIM 1 KBaJ[paTHEIM.
Ipocreitmue APOOHO-paIMOHATbHELE YPaBHEHUH.

I'paduyueckas WHTEPIIPETANNSA YPAaBHEHUHN C AByMs IIEPEMEHHBIMU U CHCTEM
JVHEHHBIX ypaBHeHW ¢ ABYMS IIE€pEMEHHEBIMH. 'HpI/IMepLI pEIIEHUsT CHCTEM
HEJIMHEHHBIX YPaBHEHMUIA ¢ TBYMs IIepEMEHHEIMU.

Pemmenne tekcroBBIX 3amay anre0pauecKuM Croco6oM.

HucnoBble HepaBeHCTBA U WX cBolicTBa. HepasencTro ¢ oxmoit IIEPEMEHHOIA.
PaBHOCuTEHOCTE HepaseHcTs. JIuneiinrle HepaBeHcTBa ¢ OHOI TIEPEMEHHOM.
CucreMs! TUHEHHBIX HEPABCHCTB C OJHOU MepeMEHHOA.

DYHKIHH

Ilonatve bynknun. O6macts OTNIPENCNCHUA U -MHOXKECTBO 3HAYEHMUIL
¢ynxmmn. Crioco6br 3a1aHMs OyHKIIIA.

I'pabux dyaximm. Ytenme croiicTs GYHKIIMN 10 eé rpaduxy. IIpumepsr
rpapuKoB QyHKImil, OTPa)XXarOMUX peanbHEIC [IPOLECCHI.



DyHKLHH, onMCHIBarOIMe IpAMy:0 M ob6paTHyrO [IpoTIOpIMoHAIEHE]G
SABUCHMOCTH, uX rpaduku. DyHKIUHN Yy=x2,y=x3 y=1x y=
PCHICHHE YPABHEHU W CHCTEM ypaBHEHHI.

9 KJIACC

x|. I'paduueckoe

Yucna u BeiYHCIIeHAS

Panuonansheie gncna, HppaloOHaIbHBIC YHCNIA, KOHEYHBIE W OeCKOHEUHEIE
ACCATITIHBIE IPOOU. MHOXECTBO MeiiCTBUTENBHEIX YHUCEeI, NeHCTBUTEIBHBIE YHCIIA
KaK OE€CKOHEUHEIE MeCATHYHbIE Apobu. BsaumHO onHO3HAYHOE COOTBETCTBUE
MEXTY MHOKECTBOM JEUCTBUTENHHBIX YHCET 1 KOOpIMHATHOM TIPSMOIA.

CpaBHeHHe JeficTBUTETDHEIX UUCEN, apudMeTHYeCKHEe meicTBHS ¢
DECUCTBUTETBHBIMM YUCIIAMIL.

Pasmeprr  o6nexToB OKPYXAIOIIero MHpa, IIUTENBHOCTh IPOLECCOB B
OKpY’>KafolleM Mupe.

Hpubmxénnoe 3uavenue BEJIMYUHEL, TOYHOCTD NPUOIKeHNs. OKpyIieHre
uncen. Ipukunka u omenka PE3yNbTaTOB BBIYKUCIICHUIL.

YpaBHenus u HepaBeHCTBa

JIuneitHoe ypaBHenue. Permenne YPaBHEHUH, CBOASINUXCS K JTAHEHEIM.

KBanparhoe yparnenwue. Pemenne YPaBHEHUH, CBONAMMUXCS K KBAAPATHEIM.
buxsanpatroe ypasuenue. Ipumepsr pemenus YPaBHEHU! TpeThell U ueTBEPTOIL
CTETIEHEH PaA3NIOXKEHUEM Ha MHOKITEI.

Pemenne npo6HO-panmonansHex YPaBHEHUH. PelreHne TeKCTOBBIX 3amau
anredpanyeckuM MeTomoM.

Ypasnenne ¢ geyms IICPEMEHHBIMU ¥ €ro Ipabuk. Pemenue cuctem JIBYX
TUHEHHBIX YpaBHEHUI ¢ ABYM TICPEMEHHBIMU. Pemenne crucrem aByx YpaBHEHMUIA,

ONHO U3 KOTOpPEIX NWHEHHOe, a Apyroe — BToOpoi creneHu. ['paduueckas
MHTCPIIPETALHs CUCTEMB! YpaBHEHHIA ¢ IBYMs MIEPEMEHHBIMH.

Pemenue tekcroBpIX 3amay anreOpaudecKuM croco6oM.

HHCIIOBbIE HepaBEeHCTRA U UX CBOMCTEA. '

Pemenne nuneiinpix HEPABCHCTB C OIHOHM IepeMeHHOH. Pemrenme cucrem
JMHEHHBIX HEPaBEHCTB C OJHOM IlepeMenHoN. KBagpaTHle HepaBeHcTBA.
I'padwaeckas wunTepmperarnus HEPaBCHCTB M CHCTEM HEPaBEHCTB C JBYMS
NEPEMEHHBIMU. '

PYyHKIHH

Ksanpatnunas ¢ymkums, eé rpadux u cpoiicrea. FlapaGona, KOOpPIUHATEI
BEPIIMHBI ITAPAOOIIBI, 0CH CUMMETPHY HapaboJIbL.

I'paduxn dyuxmuit: y =k, y=hke+by="Ikk y=x3 y=1x y = |x| 1 ux
CBOWCTBA.

Yucnossie mocae10BaTebHOCTH H nporpeccuu



Honstue uncnopoit mociemoraTensHOCTY, Janarve TOCIeIOBATCILHOCTH
PEKYPPCHTHOL QOPMYIIOi 1 hopMyIIoit #-To ieHa,

Apubmernyeckas wu reoMeTpudecKas HporpecéHI/I. DopMyIBEl £-ro 4ieHa
apU(PMETAIECKOIT U TeOMeTpPHIECKOl IIPOTPECCHiA, CYMMEI TIEPBEIX 7 YICHOB.

Usobpaxenne wunenos apUYMETHYECKOl U TeoMeTpUdeckoit IIporpeccuii

TOUKaMM Ha KOOPAMHATHOU IIOCKOCTH. JIMHEHHEIN u OKCIIOHCHITHANIBHEIN POCT.
C10KHBIE TIPOICHTHI.



IUVIAHVUPYEMBIE PE3YJIBTATBI OCBOEHUS MPOI'PAMMOBI

YYEBHOIO KYPCA «AJI'EBPA» HA VPOBHE OCHOBHOTI' O
OBLIEI'O OBPA3ZOBAHUS ‘ :

JAYHOCTHBIE PE3YJIBTATEI

JInuHocTHBIE PE3YAbTAThl OCBOEHUS IIPOTPAMMEI y4ebHOTO Kypca
«Anrebpa» XapaKTEPU3YIOTCA ; '

1) naTproTHYeckoe BocITHTAHKe: ‘

IIPOSIBIIEHUEM WHTEpeca K UPOIUIOMY ¥ HACTOAINEMY POCCHIHCKOM
MATCMaTHKA, LEHHOCTHBIM  OTHOIIEHHEM K JOCTHXXEHUAM  POCCHHUCKHMX
MATCMaTUKOB U POCCHHCKON MaTeMaTHdeckoi IIKOJIBI, K MCIOIb30BAHUIO 3TUX
AOCTIKEHUH B IPYTHX HAyKaX U TIPUKITATHEIX chepax;

2) rpaxaaHcexoe u AYXOBHO-HPABCTBEHHOE BOCITHTAHHE:

TOTOBHOCTEIO K BEIOJHEHUIO 00SM3aHHOCTEN] TPOKIaHUHA U peaau3alliid ero
1paB, TPENCTaBIEHHMEM O MAaTeMaTHYECKHX OCHOBax  (yHKIHOHHpPOBAHUS
Pa3NUYIHEIX CTPYKTYD, SBIEHHIA, IPOLEAYp IpaXXKTAHCKOro 06IecTBa (Hanpumep,
BBIOOPEI, OMPOCH), TOTOBHOCTBIO K 00CYXIEHIIO STHYECKIX IIpOOJEM, CBSI3aHHEBIX
C IPAaKTHYECKUM IIPUMEHEHHEM [OCTIDKEHMI HAayKH, OCO3HAaHHEM BAXXHOCTU
MOPAIbHO-3TUYECKUX IPUHIIUIIOB B AEATETHHOCTH Y4&HOro; '

3) TpydoBoe BociuTaHHe:

YCTAaHOBKOI HAa aKTHBHOE yyacTHe B PCINEHUN. IIPAKTUYECKUX 3ajay
MAaTeMaTHYECKON HAINPaBICHHOCTH, OCO3HAHUEM BAXHOCTA MaTeMaTU4eCcKOro
00pazoBaHus Ha NPOTXKEHUH BCEW XM3HU AN YCIEUTHOMN PO eCcCHOHATBHOIT
ACATCIBHOCTH U Pa3sBUTHEM HEOOXOIUMEIX YMEHHH, OCO3HaHHEIM BEIGOPOM U
IIOCTPOEHNEM MHAWBUAYAIBHOMN TPACKTOpUM 00pa30BaHMA U KU3IHEHHBIX IITAHOB C
YIETOM THIHBIX HHTepéCOB 1 OOIIECTBEHHEIX TOTPEGHOCTEH;

4) 3cTeTHYecKkoe BOCTIMTaAHHe:

CIIOCOOHOCTBIO K SMOLIIMOHAILHOMY M 3CTETHYECKOMY BOCIIPHATHIO
MaTeMaTHIeCKUX 00BEKTOB, 3ajad, pEIICHHA, paccyXIeHUl, YMEHHMIO BHUIETH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) IeHHOCTH HAYTHOT0 MO3HAHMS:

OpHCHTAIlUE B [OeITENbHOCTHM Ha COBPEMEHHYIO CHCTEMY HAy4HBIX
NPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS YEIOBEKA, IPUPOLHI U
O0IIECTBA, MOHMMAHMEM MATEMaTHYECKO HAayKH Kak - chephl YeIoBeUecKoil
ACATEIBHOCTH, STANOB €€ PasBUTHA W 3HAYUMOCTH IS Pa3sBUTHUA ITUBUIN3AINH,
OBJIAJICHUCM SA3BIKOM MaTeMaTUKA U MAaTeMAaTHUYeCKOii KyJIBTYpO’ KaK CpeICTBOM
TOSHAHWUST MWpa, OBJNaf€HWEM IPOCTSHIIUMH HaBLIKAMU HCCIIENOBATENBCKOM
NMEATENbHOCTH;



6) ¢uznyeckoe BOCIIMTaHMHe, (bopanOBaH_ne KYJIbTYPBI 300DOBLfl H
OMOIHOHAIBHOrO 6.TaronoSyYHst: ‘

IF'OTOBHOCTEIO NPpUMECHITH MareMaTuueckue 3HaHUSI B HHTEpECaAxX CBOEro
3MOPOBBS,  BEACHHA  34OPOBOTO obpasa xusHE  (3TOpoBOE IIATaHUE,
cbanaHcupoBaHHEIH POKUM  3aHATMM U OTHBIXA, pETyIspHas pusngeckas
aKTHBHOCTE), c@opMHpOBaHHOCTLm HaBEIKA pe(QIIeKCUU, NPU3HAHUEM CROEro
lIpaBa Ha OIIMOKY M TaKOro e Ipasa JIPYroro 4eioBeKa;

7) 3KoNorHYecKoe BOCIIUTAHMe:

OPHCHTANMEN Ha NPUMEHEHHE MATEMATHYECKUX 3HAHUM Il pelneHns 3anay
B 001acTH CcoXpaHHOCTH OKpY>XKaroIle# Cpefsl, MIaHUPOBAHISI IIOCTYIIKOB U
" OLEHKH WX BO3MOYKHEIX TIOCTENCTBUE [IJI OKPYXXalomlel Cpelkl, OCO3HAHHEM
TI06AIBHOTO XapaKTepa SKOMOHUeCKIX IIPOOIEM U ITyTel UX peleHus;

8) amamTamus K H3MCHSIIOINUMCS YCJAOBHAM COUHANLHON K NPUPOTHOM
Cpenbt:

T'OTOBHOCTBIO K [CHCTBUSM B YCIOBHUSIX HEOIIPENENEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOCH KOMIETEHTHOCTH Yepes HpaKTquCKy}o’ ACATETBHOCTE, B TOM YHCIIe
YMCHHC YYUTBCS y HOPYTHX IJIOAEi, IPHOOPETaTE B COBMECTHOM MeATENIbHOCTH
HOBBIC 3HAHWS, HABBIKY M KOMIIETEHIINHE U3 OTIBITA IpYTUX;

HEOOXOTUMOCTRIO B (GOPMHPOBaHHN HOBEIX 3HaHUH, B TOM dYHCIe
hopMyIHpOBaTh HiEH, TOHATHS, TUTIOTE3E! 06 06beKTax 1 SBJICHUSIX, B TOM YHCIIE
PaHEE  HEW3BECTHBIX, OCO3HABATH NeGUUUTEI  COOCTBEHHBIX  3HAHMH W
KOMIICTCHTHOCTEH, MIIaHUPOBATDH CBOE pas3BuUTHUE; '

CHOCOOHOCTBIO  0CO3HABATD CTPECCOBYIO ~ CUTyallMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYalUIO KaK BBI3OB, TpeOyromuii KoHTpMmep, KOPPEKTUPOBATH
[PUHIMaCMBbIE pelleHUs W JelCTBHI, (GopMyIHpOBaTE M OLIEHUBATDH DUCKH H
IIOCTIEACTBYUS, (DOPMHUPOBATE OIILIT.

METAIIPEAMETHBIE PE3Y.JIbTATEI
IlosHaBaTenbHBIE YHHBepcaibHbIe YieGHbIe ﬂeﬁé'i‘Bnﬂ

Bazosnie JOTHYeCcKHe JelcTBHSA:

¢BBUIBIATE U XapaKTepU30BaTh CYINECTBEHHBIEC [PU3HAKE MATEMATHUECKHX
OOBEKTOB, MOHATHH, OTHOMEHU MEXIy MOHATUAMHM, (HOPMYIUPOBATEH
OUPEACICHUST  NOHATUH, YCTAaHABIWBATE  CYILIECTBEHHBIIA MIpU3HAK
KIacCHGUKANWY, OCHOBAHMA I 0OOGIICHHSI - CPaBHEHMS, KPUTEPUU
IIPOBOIMMOTO aHAIIN3a;

°BOCIIPUHKMATh,  (QOPMYyIHpPOBATH W NpeoOpasOBEIBATE  CYKICHHUS:
YTBCPIUTCIBHEIE U OTPULATEIBHEIE, eNMHUYHBIE, YACTHBEIC U obmue,
YCIIOBHEIE;



*BBUIBIITE  MaTeMaTHYECKUe 3aKOHOMEPHOCTH, B3aMMOCBS3H il
IpOTUBOpeHUs B (aKTaX, NAHHEIX, HAGTIONCHUSX w yTBepmzfeHHﬂx,
NpelIarars  KpUTEPMH  JUIA-  BBISBICHIS 3aKOHOMEPHOCTEH W
IIPOTHBOPEYHIA;

°ACNIaTh BEIBOIABI C HCIOJIL30BAHMEM 3aKOHOB JIOTUKH, NETYKTUBHBIX W
WHIYKTUEHEIX YMO3aKIIOUEHNH, YMO3aKIIOUeHHIA 110 aHaJIOTHU;

° pasOHpaTs JOKA3aTeNbCTBA MATEMATHIECKIX YTBEpXKACHUH (IIpsAMEIE W OT
TNIPOTUBHOTO), MPOBOJUTH CAMOCTOATENBHO HECIOKHEIC J0Ka3aTenbCTBa
MaTeMaTHIECKUX (aKTOB, BHICTPAHBATE apryMeHTallIo, MPHUBOIUTH
TIPUMEPEL ¥ KOHTPIPUMEPEL, 000CHOBEIBATE COOCTBEHHELE paccyxaeHus;

*BBIOMpPATL CHOCOO pelreHus Y4eOHO! 3amaum (CpaBHHBATH HECKONBKO
BapUAHTOB  DCIUCHUs, BBIOMPaTh HamGoOmee MOAXOMAMIA c yaérom
CaMOCTOATE/LHO BBIACIICHHEIX KPUTEPHER).

bazoBble HectenoBaTenbCckHe HelcTBHS:

° UCIIONIB30BATh BONPOCHI KaK HCCIIEI0BATEbCKHII WHCTPYMEHT MO3HAHUS,
hopMymMpoBaTE BoOmpOCH, bukcupyromue : mpoTHBOpeuHe, IpobiieMy,
CAMOCTOATCNIEHO  YCTaHABIMBATH HCKOMOE W  IAHHOE, bopmuposars
THTIOTESY, apryMEHTHPOBATE CBOIO IIO3UIMIO, MHEHUE;

*[POBOXMTH MO CAMOCTOSTEIHHO COCTaBIICHHOMY IUIAHY HECIIOKHEBIH
OKCIIEPUMEHT, = HeOONbIIOE  HCCleNOBaHWE IO YCTaHOBJICHUIO
OCODEHHOCTEN MaTeMaTHYecKoro 00BEKTa, 3aBHCHMOCTEH OOBEKTOR
MEXIY co0oii;

° CAMOCTOSITENILHO (POPMYIMPOBATE OGOGIIEHNS U BHIBOIHL 110 pe3ynbTartaM
IPOBENEHHOTO HAGMIONEHNS, WCCIENOBAHNS, OLCHHBATE JOCTOBEPHOCTE
HMOJyJCHHBIX PE3YIBTATOB, BEIBOJOB U 0600ILIEHHIL:;

* MTPOTHO3UPOBATE BO3MOXXHOE pasBUTHE MPOIECCA, a4 TAKKE BEIIRHIATE
TIPEAIIOIOKCHHUS O €I'0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanueii:

*BRUIBIATE  HENOCTATOYHOCTE M M30BITOYHOCTH HH(pOPMAIHH, JaHHBIX,
HEOOXOIMMBIX [JIs pEIleHNS 3a0auM;

*BEIOUPATh, aHAIU3UPOBATH, CHCTEMaTU3UPOBATh W WHTEPIPETUPOBATEH
MH(OPMAIHIO Pa3IWYHbIX BUIOB 1 dopM npejcraBneHus;

*BEIOUpATE  )OPMY TpenCcTABIEHHS MHQOPMAIIMY U  WILTIOCTPUPOBATE
PCIIAEMBIC  3aia9M CXEMaMHM, NUaTpaMMaM¥, WHOM TIpaHKod U HuX
KOMOUHAIUAMHY; '

* OLCHMBATE HANEKHOCTE HMHQOPMAIME II0 KPUTEPUSM, IIPeIOKEHHBIM
YUHUTETIEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHbIe yHHBepCaIbHBIE y4eOHbIe neiicTBHSA:



* BOCTIpUHUMATE ¥ QOPMYITHPOBATH CYXICHUS B COOTBETCTBUM C V¢/IQBHAMM
M neisamu OGLICHHS, SICHO, TOYHO, TPAMOTHO BEIPAXKaTh CBOKD TOYKY
3PEHMA B yCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh HOSCHEHHS 110 xony
PCILICHUA 33712491, KOMMEHTHPOBATH 10Ty YeHHbIi1 pe3yIbTaT;

°B X0/ie 00CYXIeHHS 3a1aBaTh BOTIPOCHI II0 CYIIECTBY 06CYyXIaeMOif TeMEl,
IPOOIIEMEI, PEITaeMOoii 3a1auH, BEICKA3LIBATE UJICY, HallCJIEHHbIE Ha [IOKCK
PCIICHNA, COMOCTABIATE CBOM CYXHCHHS C CYXACHUSIMH IPYTHUX
YHaCTHUKOB NHanora, 0OHapy)XHBAaTh pasiuuue H CXOACTBO NO3UIMM, B
KOPPEKTHO# (hopMe hopMyTupoBaTs PasHOIIacHsl, CBOM BO3PAXKEHNS;

* IPCACTABIATL PE3YNIBTATEl PEIIECHNUS 3a1aun, OKCIICPUMEHTA, UCCIIEOBAHNS,
TIPOCKTA, CaMOCTOATENLHO BEIOUpaTh (QopMmar BEICTYILIEHUSI C YUYETOM
3aJiat IPe3CHTANH U 0COGEHHOCTe ! ay IUTOpHHY:;

* TOHUMATE U MCHOB30BATE IPEUMYIECTBA KOMAHIHON 1 UHIUBUALYATBHOM
PabOTEI NPU PelieHNH YIeGHEIX MATEMATHIECKIX 3a1ay;

* IPUHUMATD 1€/ COBMECTHOHN HEATENBHOCTH, IIIAaHUPOBATE OPraHU3ALINIO
COBMECTHOH paGOTHI, pacIpeXeNsaTh BUIH paboT, noroBapmBaThHCS,
00CyXIaTh Iporecc u Pe3yIbTaT paboTEl, 0606IaTh MHEHUS HECKOTBKIX
TFOJIEH; '

°Y4acCTBOBATE B TIPYNNOBHIX (opMax paGoTel (obcyxnenns, obMmen
MHCHUWAMH, MO3TOBBIC INTYpPMBI W ApYyTHe), BHIIONHSATD CBOIO YACTE
PabOThI ¥ KOOPIMHUPOBATE CBOH JEHCTRES C JAPYTUMH YI€HaMU KOMAaHIBL,
OLCHMBATb Ka4€CTBO CBOETO BKJIA4a B OOLIMIA IPOAYKT II0 KPUTEPHUSM,
COPMYTHPOBAHHEIM yUaCTHIKAMHE B3aUMOAEUCTBHS.

PeryasaTusnbie yHUBepcadbHbIe yYeOHbie qelicTBUS
Camoopraumsams:

* CaMOCTOATENIbHO COCTABIATE IUIAH, AITOPUTM DENIeHUS 3amaun (unmu ero
HacTh), BRIOMPATH CIOCOG perueHus ¢ YUETOM HMEIOLIUXCS PECYPCOB W
COOCTBEHHBIX BO3MOXHOCTEIA, apryMEHTHPOBAaTh U KOPPEKTUPOBATH
BapHAHTH! PEIIEHUI ¢ yI4ETOM HOBOIH HHGbOPMALIHN.

CaMoKOHTPO.Ib, IMONHOHATLHBIH HHTE/IKT:

*BIAJIETh CIIOCO0AMM CaMOIMIPOBEPKH, CaMOKOHTPOJIA IIpoIlecca U pe3ybTaTa
PEIICHNS MaTeMaTHYeCKOI 3a/1auu;

* IPEIBUAETH TPYIHOCTH, KOTOPEIE MOTYT BOSHUKHYTH IIPU PEIICHUH 3a[a4H,
BHOCHTBH KOPPEKTHUBEI B HESITEIHHOCTH HA OCHOBE HOBEIX 00CTOSITENLCTB,
HaWICHHBIX OIMUOOK, BEISBICHHBIX TPYIHOCTEH;

° OLCHUBATE COOTBETCTBUE Pe3ylNbTaTa AESTEIBHOCTH MOCTABIECHHOMN TIeTH 1
YCIOBUAM, OOBSICHATL NPHYUHEI TOCTHKEHHUS WM HENOCTIIKCHIS L[ETIH,
HaXOIUTh OMMOKY, JaPaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IIPEAMETHBIE PE3YJIBTATHI



K xoHny ofyvemng p 7 Kaacce OGyYAROIIMACA TIOTYIUT clenyromue
IPEIMETHEIE PE3YIIbTATHI:

Ynciia ¥ BBEIYHCIeHAS

Brimomaate, coueras YCTHBIE U [MCBMEHHbBIE MPHEMEI, apHpMeTHIecKHe
REUCTBUSA C PAlMOHATEHBIMY YHCIIAMIL.

HaxomuTs smauenns wmcnogpix BEIDXXCHUH, IPUMEHATH pPasHOOOpa3HEIE
CTIOCOOB! ¥ TIPUEMBI BEIYHCIIEHHS 3HAYCHUI ApOOHEIX BRIpa)KEHHUIH, collepKarmux
OOBIKHOBEHHEIE U IeCATHIHEIE Ipobu. ,

Iepexoauts ot ommoi GOpMEI 3amucH umcen K Apyroii (Ipeo6Gpa3oBHIBATE
ACCATHMHYIO  1po0b B  OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B TECATUYHYIO, B
HacTHOCTH B OECKOHEYHYTO AECATUYHYIO APOOE).

CpaBHuUBaTE U yHOpsHOUMBATE palroHaNbHEIE YHcA.

OKpyrinsaTs unca.

BEIONHATE TpuKHaKy 1 OLCHKY pesyJibTaTa BEIYMCIECHUH, OlEHKY 3HAYEHHUL
“MCIIOBBIX BBIpaKeHUH. BEIMONHATE medcTBus co CTCNIEHAMH C HATypalbHbIMHU
TTOKa3aTeIIMH.

Ilpumensats  npusnaku ACIUMOCTH,  paslIOKEHUE Ha  MHOXKUTEH
HaTypalbHbIX YlCel.

Pemats TIPAKTHKO-OPUEHTUPOBAHHEIE 3al[aUl, CBS3aHHBIE C OTHOIICHIEM
BEJVTLH,  MPONOPUHOHATBHOCTEIO BeJIMYKH, IPOLEHTAMH, HHTEPIPETUPOBATH
PE3YNBTATHl pEMICHUs 3a1aY ¢ yYEToM OrpaHUYEHUH, CBSI3aHHEIX CO CBOMCTBAMMU
paccMaTpuBaeMBIX 0OBEKTOB.

‘ Anre6pangeckue BbIpaxeHH
Hcnonrzopars anre0pandecKyr0 TEpMUHOIOTHIO U CUMBOJIMKY, TIPUMEHITH

ee B IIpo1iecce OCBOCHUA yqe6Horo MaTte€puaa.
Haxonuts SHAa4YCHUA 6yKBCHHBIX BEIpaXXKEHUI IIpA 3aJaHHBIX 3HAYECHUIX

IIEPEMEHHEBIX.

BrimonuaTe  mpeo6pasosanms LEJIOTO  BEIPAXECHHUS B  MHOTOUJIEH
IIPMBEACHUEM ITOTOOHAIX CIaraeMbIX, PACKPEITHEM CKOOOK.

BEIMOMHATE  yMHOXKEHHE omHOWICHA Ha MHOTOYJIEH W MHOIOYIEHa Ha
MHOTOUJIEH, TIPUMEHSTE (hOpMyIIBI KBanpaTa CyMMEL 1 KBaJipaTra pa3HOCTH.

OCyWecTBIATS pasnoxeHHe MHOTOWIEHOB Ha MHOXHUTEIN C IIOMOIIBIO
BEIHCCCHMA 32 CKOOKM  0OIMero MHOXHTEI, TPYIIIMPOBKU  ClIaraeMBIX,
TPUMEHEHUS QOPMYJT COKPANIEHHOTO YMHOKEHS.

IIpumensaTs npeoGpazoBanms MHOrOWIEHOR Ul PEIICHUSA Pa3iIudHEIX 3a71a4
13 MaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PeabHOM’ MIPaKTUKU.

Hcronb3oBats cBoiicTBa cremeneii c HaTypaJIbHBIMU [IOKa3aTEIAMU IS
IpeoOpa3oBaHuUsI BEIPAXKEHUIL.

YpaBHeHusn u HepaBeHCTBA



Pemats nuneitnsie YPaBHEHNS C ONHOW INepeMeHHOIH, NPUMEHSS IPABHIG
HEPEX0aa OT HCXOXHOIO YPABHEHUS K pa'BHOCI/IJILHOMy emy. IIpoBepsrs, sBnsercs
JIA 9MCIIO KOPHEM YpaBHEHHS. '

IIpumMensTs rpaduueckue METOIBI IpU PEIICHUH NMHENHBIX YpaBHEHUH U WX
CHUCTEM.

Ion6bupars HpHMepLI l1ap YHCCI, SABISIOMIUXCS pENICHUEM JIMHEHHOTO
YPaBHCHUA C IBYMS TIEpEMEHHBIMU.

CTpouts B KOOpAMHATHON MIOCKOCTH TpauK JHHEHHOr0 ypaBHEHWs C
ABYMS TIEPEMEHHBIMH, TOIB3YSCH rpaduKOM, IIPUBOIUTE IIPUMEPHI  PEIICHUS
YpaBHEHUH.

Perats cucremsr nByx mumeitasrx YPaBHEHUI ¢ ABYMS IIEpEMEHHBIME, B TOM
4HCiIe rpadudecky.

CocTaBnaTe u pemarts nuHEHHOE YPaBHCHMC UIU CHCTEMY JIHHEHHBIX
YPaBHEHUH 10 YCIOBHMIO 3ajauw, UHTEPIPETUPOBATE B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4ul [OJTyIeHHEIN pesyibTar.

Dynkuuu ‘

M306pakats Ha KoopauHaTHOI NPAMOU TOYKH, COOTBETCTBYIOILINE 3a1aHHEIM
KOOpAMHATaM, JyqM, OTPE3KH, UHTEPBAIEL, 3aMUCHIBATD YHCIOBELE IIPOMEXYTKH Ha
anrebpangecKoM s3sIKe.

O1™MeuaTs B KOOPIMHATHON TIOCKOCTH TOUKH II0 33JJaHHEIM KOOpJUHATaM,
CTPOUTE TPAQUKH IMHEHHBIX DYHKIHA, Ctpowuts rpadux dyrkimy y = x].

OnuceiBate ¢ momompio OYHKIMHE M3BECTHBIE = 3aBHCHMOCTH MEXIY
BEIMIHHAMA:  CKOPOCTh, BPEMsl, PACCTOSHIE, [CHA, KOJUYECTBO, CTOMMOCTE,
IPOU3BOAUTEILHOCTD, BpeMs, 00BEM pPaGOTHL.

Haxonwuts 3nauenue dysxumu mo sHavenmno eé apryMeHTa.

Houumars rpaduueckuii crocod MPENCTaBICHUA W aHATH3a UHGOPMAIHH,
M3BIICKATE U MHTEPHPETUPOBATE MHYOPMALUIO U3 IpaduKoB PeabHEIX MPOIECCOB
U 3aBUCUMOCTEH. ,

K xoumy ofGywennms B 8 kuacce oOydJaromiiics monydnt ClleIytolue
NPEIMETHBIE PEe3YIbTaTH:

Yxcia 4 BbIYUCTeHMST

Hcnons3osars Ha4aJIbHBIC TNPENCTAaBICHUSA O MHOXECTBE NeHCTBUTEIBLHBIX
HHCEI NI CPABHEHMA, OKPYII€HUS W BEIYUCICHHUIA, U300paxaTh MeUCTBUTEILHBIE
1HUCTIa TOYKaMU Ha KOOPAMHATHOMN MpSIMOI.

Ipnmenars monsatne apudmernyeckoro KBaJpaTHOTO KOPHS, HAaXOIWUTh
KBaZApaTHBIC KOPHH, HUCIOJNB3YS HPU HEOOXOIUMOCTH KaJIbKYJIATOP, BBITOJHATE
NpeodpasoBaHusl  BEIPAXKEHHI, COICpKAlUX KBaIpaTHBIE KOPHH, HCIONB3YS
CBOMCTBA KOPHEIA.



Hcronp3oBath sammucy Gombmmmx u Mammx HUCCTT C MOMOIIBI0 MECATUYHE[X
Apobeli u cTeneneit uucia 10.

Anrebpauydeckue BhIpaKeHHd

llpuMeHsTs moHATHE cTemenm OENBIM  II0KAa3aTelleM, BBIMOIHATH
IPe00pasoBaHUs BEIpAKEHHI, COIEPXKAMMUX CTEIIEHH C IIEJILIM ITOKA3aTelIeM.

BBIIONHATE ToXIeCTBeHHBIE IpeoOdpa3oBaHUs PAI[HOHATBHEIX BBIpa)XCHUI
Ha OCHOBC NpaBMIT AEHCTBUI Hal MHOTOWIEHAMH W anreOpandecKuMu IpoGsIMHL.

Packnaneisats xBagpatHeii TPEXYICH Ha MHOMKHUTEIH.

IIpumensTs nmpeo6pazosanus BBIDAXKECHUH [ pEelIeHns pasInuHbIX 33049 U3
MAaTEMATHKH, CMEKHBIX MIPEAMETOB, U3 pealbHOi IIPaKTUKH.

YpaeHeHHs ¥ HepaBeHCTBa

Pemrate nuneiinse, xagparmeie YPaBHCHHUA ¥ pallMOHaNbHBIE YpaBHEHWS,
CEOJUIIIIECS K HUM, CUCTEMBI IBYX ypaBHEHMUI ¢ JBYMS IIEpEMEHHBLIMH.

IIpoBonuTe mpocTeiimie wccitenoBanus YPaBHEHUHN W CUCTEM YpaBHEHMI, B
TOM HHCIIe ¢ NPUMEHEHHEM IpadhUYecKUX Mpe/ICTaBIeHHUil (ycTaHaBMMBATH, UMeeT
T YPaBHCHUC WM CUCTEMa ypaBHEHWH pelIeHHUs, &CITH HUMECT, TO CKOJBKO, U
nmpoyee).

Ilepexomuts oT croBecHOi GopMmyHpoBKE 3amaum Kk eé anrebpandeckoi
MOACTH € TIOMOIIBED COCTAaBICHWS YPABHEHWUS WIH CHCTEMEL YDaBHEHUH,
VHTEPIIPETHPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3411391 TIOJYYEHHBIH pe3ynbTar.

IIpuMeHSTE CBOMCTBA YHCTOBBIX HCPAaBEHCTB [UI1 CPaBHEHWs, OLIEHK,
PEIUATh JTMHEHHEIC HEPABEHCTBA C ONHON IEpPEMEHHON U WX CHCTEMBI, J1aBaTh
rpaQuUecKyi0 WIIIOCTPAlMIO MHOXECTBA PCIICHUI HEPaBEHCTBA, CHUCTEMEI
HEPABEHCTB.

DyRKIHM

IloHuMaTh 1 MCIIONB30BATE (BYHKIHOHANDHBIE HOHITHS M A3BIK (TEPMUHEL,
CUMBOJIUYECKUE 0003HAUCHUS), ONpENeIATh 3HAUCHUE GyHKIUM 1O 3HAYEHUIO
apTyMEeHTa, ONpeNeIITh CBOHCTBA (yHKIMH 110 €€ rpaduky.

CTpouts rpaduku snemMeHTApHBIX GyHKuM Buna:

y=kXx y=x2,y =x3y =[x y = VX, ONHCHBaTb CBOHCTBA YHCIOBO
dYHKIMY 110 & Tpaduky.

K konmy oOyuemms B 9 kiacce 00y4arommiicss HOMYYHUT CIIeXYIOoNUe
IIPEIMETHBIE PEe3YILTATH:

Yncnia v BoIYHCIeHUS .

CpaBHUBATE I YIOPANOYUBATE pAMOHATBHEIE 1 UppanroHalIbHbIE YHCIIA.

Bemmonuate  apudmeTnmyeckme neiicTRus ¢ panMoOHAIBHEIMU  YHCIIAMH,
COdCTad  yCTHBIE U NUCHMEHHBIE MPHMEMEl, BBLIMONHATH BEMHUCICHUS G
UPPalMOHATIBEHBIMUI YHCIIAMH.,



Haxomute 3magenms cremeneii C HeNBbIMHA TOKasaTelsIMU [ KODHCH.
BBITMCIIATH 3HAYCHUS YHCTOBEIX BBIPAXKEHUIA.

OKpyrasars  neifcTBuTETBHEIE YKCIa, BBIIOIHSITD IPUKHUIKY pe3yibTara
BBIYUCIICHUH, OLIEHKY YHCIOBBIX BBIPAXKEHUIA.

YpaBHenusn H HepaBeHCTBa

Pemate numeitnrie n KBaJpaTHEIE ypaBHEHUS, YPaBHEHHS, CBOAAIHECT K
HIM, TIpOCTeHne 1poOHO-panoHaTbHbIE YpaBHEHHUA.

Pemars cucremsr ABYX JIMHEHHBIX YpaBHEHWH C JByMs NEPEMEHHBIMU U
CHCTCMBI IBYX ypaBHEHHUIA, B KOTOPHIX OIHO YPaBHEHUE HE ABIISIETCS JIMHEHHBIM.

Pemate TexctoBple 3amaun anreOpandeckuM  croco6oM ¢ ITOMOIIIBIO
COCTaBJICHUS YPaBHEHUS UM CHUCTEMEI ABYX YPaBHEHUH C IBYMS TIepeMEHHBIMH.

IIpoBoauTh mpocTeiimue HCCJICIOBAHMA yPABHEHUH U CHCTEM YpaBHEHWIA, B
TOM THCIIC ¢ IPUMEHEHNEM IpadUIecKuX [IpeNCTaBIeHNH (YCTaHABIUBATE, UMEET
A YypaBHCHME WK CHCTEMa ypaBHEHHIA PCIICHNUSA, €CINU MMEET, TO CKONBKO, U
npoyee). .

Pemars nuneitnsie HCPaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, n300paXxaTh
PCIICHIE HEPABEHCTB Ha UMCIOBOH NMPSIMOW, 3aMHCHIBATE PELICHUE C MTOMOIIBIO
CHMBOJIOB.

Pemmats CHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHCTEMEI HEPABEHCTB,
BIJIFOYAMOINNE  KBafpaTHOE HEPaBEHCTRO, M300paXkaTh pEINEeHHEe CHCTEMBI
HEPABCHCTB Ha YMCIIOBOMN MPAMOIL, 3aUCHIBATE peILIeHNE C IIOMOIIBIO CUMBOJIOB.

Wcnons3oBats HepaBencTa IIPY PEIICHUN pa3IUdIHBIX 3a/1a4.

PyHKIHH

PacniosnaBare  dyuximu U3YHYCHHBIX BUMIOB. IlokasbBaTh cxeMaTWyecKu

PacCIIONOXCHIE HA KOOPIUHATHON IMIOCKOCTH rpadukoB GyHKIMI BUAA: y = kx, y
=hkx +b y="Fkx,y=ax2+ bx + cy=x3y=Vx, y = x|, B 3aBHCHMOCTH OT
3HaYEHNH K03} HUIHEHTOB, ONKUCHIBATE CBONCTRA GyHKIuiL.

Ctpouth ¥ M306pax)aTh CXeMaTHUeCKH rpaduKM KBaApaTHUHBIX (YHKITHIA,
ONHUCBIBATH CBOMCTBA KBAAPATHUHEIX QYHKIMIA 110 UX rpadukam.

Pacrosnasats xBanpatudmyio dyHKIMIO M0 dbopmyte, MpUBOXUTE mpUMepE!
KBANpaTHIHBIX QYHKIHUH U3 peanbHON KIU3HY, QUHKY, TEOMETPUH.

Yucnossle nocieqoBaTe ALHOCTH | TpOrpeccHu

Pacriosnasate  apudmeriaeckyro TEOMETPHYECKYIO TIPOTPECCUH  IIPU
Pa3HBIX CIoco0ax 3aqaHmus.

BEILONHATE  BEUUCTEHMS ¢ HCOTB30BaHMEM GopMyn n-ro unena
apH(pMeTUIECKOil U reoMeTpruYecKoit IIPOTPECCHl, CYMMEI IIEPBEIX N YIEHOB.

M300pakate UIeHBl MOCHETOBATENBHOCTH TOUKAMH Ha KOOPAMHATHO
IIOCKOCTH.



Pemare 3anaum, ceasamHBIE ¢ YHCIOBEIME II0CTICTOBATEIEHQCTAMMU, B TOM

THCIIC 3a[1aY1 M3 peallbHOM JXM3HY (C WCIIOIB30BAHME

M KaJlbKyIITOpa, IMU()POBBIX
TEXHONOTHiA). *



YYEBHO-METOAMYECKORE OBECITEYEHUE
GEPASOBATEJIBHGT O ITPOITECCA
OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. Mepansax A.T., TTonorckuit B.b., SIxup M.C.; ox penakuueit Iogonsckoro
B.E., Anre6pa, 7 Knacc,O6IEeCTBO ¢ orpaHUYeHHO OTBETCTBEHHOCTHIO
"Uzgarensckuii LEHTp BEHTAHA‘-F PAD"; AKIIMOHEpPHOE 06IIECTBO
"M3narenscrro ITpoceemenue” | :

2. Mep3nak AT, Tlonouckuit B.B., Axup M.C.; mox penaxtiueit TTomomsckoro
B.E., Anrebpa, 8 Kﬂécc,OGIuecho C OIPaHUYEHHON OTBETCTBEHHOCTBIO
"Mznarensckuit uentp BEHTAHA-TPAD" ; AKIIMOHEpHOE 061IeCTBO
"U3narenscTBo IipocBemmenue";

3. Mep3msak AT .» [onouckuii B.B., SAxup M.C.; on penaxiueit ITogonsckoro
B.E., Anre6pa, 9 knace,06mecTro ¢ OTPaHUYEHHOU OTBETCTBEHHOCTHIO
"Usnarensckuii neatp BEHTAHA-TPA®D" ; AKIIIOHEPHOE 0OIECTBO
"znarenncTBo Hpoceemmenne";

4. A.T. Mopakosuu, AnreGpa. 8 xace: yueGHUK AT 001me00pa3oBaTeILHEIX
YUpEXIeHuU / A I'. MopaxoBud. - M. : Mmuemosuna, 2020r.

5. A.T. Mopaxosuy, Anrebpa. 8 kiacc: 3anadHmK 171 06111€06pa30BaTENBHEIX
yupexaeHui. - M.: Muemosuna, 2020r,

6. A.T. Mopaxosmy, Anrebpa. 9 knacc: Y4YeOHHK IS 00111e00pa30BaTENBHEIX
yapexnenuii / A. I'. Mopakosud. - M. : Mmuemosuna, 2020r.

7. A.T. Mopaxosuu, Anrebpa. 9 xinacc: 3aqauHuK J711 00Ie00pa3oBaTeNbHbIX

yHapexaenuut. - M.: Muemosuna, 2020r.

METOANYECKUE MATEPUAJIL] AJIsI YHATEJSA
Mepsmak A.T., TTonoHCcKwMit B.b., Sdxup M.C.; nox penakuueii Ilogonsckoro B.E.,

Hunaxtuueckue MaTepuansl, Anrebpa, 7 xnacc, O6IIecTBo ¢ OTpaHUYEHHON
OTBETCTBEHHOCTHIO "M3maTennckuii ueHtp BEHTAHA-TPA®"; AknuoHepHOE

obmectro "M3narenscTro IIpocsemmenue";



Mepsnsak AT, Tlononckuit B.B., Axup M.C.; ox penaxmweit [loqommckoro BB,

Hunaxtudeckie Matepuaisl, Anrebpa, 8 xiace, O6ImecTro ¢ OTpaHUYEHHOH
OTBETCTBEHHOCTHIO "M3natennckuit neatp BEHTAHA-TPA®"; AxumonepHoe
obmecTso "VM3narenseTBo Ilpocgemmenne";

Mepsmak A.T., TlonoHcKuii B.b., Sxup M.C.; mox penakuueii Ilogonsckoro B.E.,
Hrpakriaeckue Marepuaer, Anre6pa, 9 kiacc, O6IEecTBO ¢ OTpaHWYEHHON
OTBETCTBEHHOCTHIO "U3naTenscxuii neatp BEHTAHA-TPA®"; AXnuoHepHoe

00mecTBO "U3maTenneTro IIpoceemenue";

HVDPPOBBIE OFPA30OBATEJILHBIE PECYPCHI U PECYPCHI CETH

UHTEPHET

1. www. edu - "Poccuiickoe obpasopanue" DenepanbHbIii opTai.
2. www.school.edu - "Poccuiickuii 00111e00pa30BaTE TLHELA ropTai'.

3. www.school-collection.edu.ru/ Enumnas KOJIIEKITHS ﬁH(’ppOBHX
00pa30BATENBHBIX PECYPCOB

4. www.mathvaz.ru - doche mKoIBEHOTO YUHUTEIST MaTeMAaTUKH
JloxymeHTarus, paGoune MaTEpUaNIbl I YUUTEAS MaTeMaTHKI
= n

5. Www.it-n.ru"Cets TBOpuecKux yuurenei

6. www.festival. 1september.ru ®ecTuBas IIEHarOTUYeCKUX UIei



