MUHHUCTEPCTBO IPOCBEIEHUS POCCHIICKOIL PEJEPALINA
Munucreperso o6pazosanns Pecny6.muxu Mopnosus
Anmunucrpanus KoBruikaaCKOrO MYHHUHNAJIBHOTO paiiona

MBOY «Kpacunonpecuenckas cpeaHsisi 06meodpa3oBaTeILHAN KO/

[ PACCMOTPEHO COI'JIJACOBAHO YTBEPXJIEHO
Ha 3acemanuy MO Ha 3acenanuu nenaroruyeckoro COBETa HHPCKTOP LIIKOJIBI
«EcTecTBennsIit upky 3amecTHTes AupekTopa o YBP _. 'F..H. 3aropoanosa
P){anonmenb MO q'éz(;_(_le'%mlr.l.teBa M.M. Ap/OT «JE». 68.2024
j_H,A. Baranosa IIporokon Nel or «fﬁ ». 08.2024 g 52 |

IIporokon Nel or «%». 08.2024

PABOYASI IPOTPAMMA
(ID 4381343)

s 2

y1eGHoro Kypca «AureGpax»
ATt o0y4Jarommxcs 7 kacca

Vyaurens Komenesa Enena Hukonaesna




IMOSICHUTEJIBHAS 3AITMCKA

AnreOpa sBisieTCST OJHHM U3 OIIOPHBIX KypCOB OCHOBHOIO 00IIEero
oOpa3zoBaHHUs: OHA o0ecrieurBaeT U3ydeHHe NpYyTUX AUCLHUIUINH, KaK €CTeCTBEHHO-
HAay4YHOr0o, TaKk ¥ TyMaHUTapHOIO ILMKIOB, €€ OCBOEHHE HEOOXOAUMO s
MPOJIOJDKEHUs 00pa30BaHus U B [IOBCEAHEBHOMN XU3HU. PasButue y obyuarommxcs
Hay4YHBIX TPEICTaBIeHUM O IPOUCXOKIEHWH U CYIIHOCTH anredpanvecKux
abcTpakiuii, cnocobe OTpaXKeHUss MaTeMaTUHeCKOM HayKOM SIBIICHHMN M MPOLIECCOB
B IpUpofe U OOINecTBe, POJIM MaTeMaTH4YeCKOrO0 MOJEIMpPOBaHHUS B HAyYHOM
TTIO3HAHWH ¥ B MPAKTHKE cIoco0cTByeT GOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS
U Ka4eCTB MBIIUIEHUs, HEOOXOAUMBIX sl afanTallid B COBPEMEHHOM LIM(GPOBOM
obmectBe. M3yuenue anrebpbl obecmednBaeT pa3BUTHE yYMeHHs Habonars,
CpaBHUBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHNUS,
CIIOCOOHOCTH apryMeHTUPOBAaHHO OOOCHOBBIBAaTH CBOM JACUCTBHUSI U BBIBOJBI,
dbopmynupoBats yrBepxkaeHusa. OcBoeHHe Kypca anredpsl odecrnieduBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOydJaromuXcsi: OHM HCHONB3YIOT JeAyKTHBHBEIE U
HMHIYKTUBHBIE paccyxXaeHusi, 00001IeHne U KOHKpeTUu3aluio, abcTparupoBaHue H
ananoruto. OOyuenue  anrebpe  mpeAmnonaraeT  3HAYUTEIBHBI  O0BEM
CaMOCTOSITEIBHOM JeSATEIbHOCTH O00ydarolmmuxcsi, MO3TOMY CaMOCTOSITEIIBHOE
peleHue 3a/1a4 SBISETCS peai3alue 1eaTeIbHOCTHOTO IPHUHIIUIA O0yIeHHS.

B crpykType mporpamMmel ydeOHOro Kypca «Anredpa» I OCHOBHOTO
ob1rero 00pasoBaHusi OCHOBHOE MECTO 3aHHMAIOT COACPIKATE/IbHO-METOAMICCKHE
muHE: «UHcna ¥ BEIIHCICHU, «Are6pandeckue BEIPaKEHHS», «YpaBHEHH U
HepaBeHCTBa», «DyHkium». Kaxpas U3 3THX COAepKaTeIbHO-METOIUYECKHUX
JIMHUM pa3sBUBAETCS HA NPOTSIKEHUHU TPEX JIET U3yUeHUs Kypca, B3aUMOAEUCTBYS C
OpYyTHMH ero IuHusAMH. B xome wusydeHus ydeOHOro Kypca oOydarolIUMCs
MIPUXOIUTCS JIOTHYECKH PacCy’XAaTh, UCIIOIB30BAaTh TEOPETHKO-MHOXKECTBEHHBIN
s3bIK. B cBsI3W ¢ 3TUM B mporpamMMmy ydeOHOro kypca «Anre6pa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTABIEHHBIE BO BCEX OCHOBHBIX pa3lenax
MaTeMaTH4YecKoro ob6pa3oBaHus U CIIOCOOCTBYOIINME OBIaAEHUIO O0yJaroIUMHUCS
OCHOB YHHMBepCaJlbHOIO MareMmaThdeckoro s3pika. CopepikaTelbHOH H
CTPYKTYpHOM OCOOEHHOCTBIO YyueOHOro Kypca «Anrebpa» sBIseTcs e€ro
WHTErPUPOBAHHBIN XapaKTep.

Conepxanue nuHUH «UHWcna W BBIMHCICHHUS» CIYXWT OCHOBOW IUIs
NaIbHEHIIero U3y4eHUus MaTeMaTHKH, CIIOCOOCTBYET pPa3BUTUIO y OOyHaroIIuXcCs
JIOTUYECKOTO MBINUIEHUS, (POPMHUPOBAHUIO YMEHHUS TOJIB30BATHCS AJITOPUTMAMH, a
TaxXe MPHOOPETEHNIO NTPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX sl TIOBCETHEBHOM
KU3HHU. Pa3BuTHe NOHATHUS O 4YMCIe Ha YpOBHE OCHOBHOIO oOliero o6pa3oBaHMUs
CBSI3aHO C pAIlMOHANBHBIMM U HpPpalUOHAIBHBIMU YHCIaMH, (OpMUpPOBaHHEM




IIPEAICTaBIICHHI O NEeHCTBUTEIHHOM YHCIIE. 3aBepIilleHHe OCBOEHHS YHCIIOBOI
JIMHAH OTHECEHO K CpelHEMY 061ieMy o6pazoBaHHUIO.

Conepxanue nByx anre6pandeckux JTHHUMN — «AnrebpantvecKkue BEIpaKEHH
U «YpaBHEHUS U HEPaBEeHCTBa» CIIOCOOCTBYET hOpMHUpPOBaHHIO y 0GyYaromIuXcs
MaTeMaTH9eCKOro amnmapaTa, HEOOXOIUMOIo UIs pelueHHs 3amadq MaTEeMaTHKH,
CMEXHBIX IIPEIMETOB M IPaKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha YPOBHE
OCHOBHOro oO0mmero obpa3oBanus y4eGHBIH MaTepuan IPYNIHUPYETCs BOKPYT
PalMOHANEHEIX BBIPAKEHHH. Anrebpa IeMOHCTPUpPYET 3HAYEHHe MATEMATHKY KAK
A3BIKA JUIA TOCTPOCHMS MAaTeMaTHYECKHX MOJeJel, ONMHCAHUS IIPOLIECCOB U
ABJICHUH peansHOro Mmupa. B 3amaunm oOy4deHuss anrebpe BXOmAT TaKoKe
AaNbHelIlee pPa3sBHTHE AalTOPHTMUYECKOro MBIIUIEHUSA, HeobXoaumoro, B
HaCTHOCTH, ISl OCBOSHHMS Kypca HH()OPMATHKH, W OBJANEHHE HABLIKAMI
ACAYKTUBHBIX paccyxaeHui. [Ipeo6pazoBanue CHUMBOJIBHEIX dopM crocoberByer
Pa3sBUTHIO BOOOpalKeHUsI, CITOCOOHOCTEl K MaTeMaTHIeCKOMY TBOPYECTRY.

Conepixanne byHKIMOHATBHO-TpabUIECKOH THHAN HalleJICHO Ha ITOJIy4eHue
O0ydaroImmuMucs 3HaHUM O GyHKIMAX Kak BaxHelIel MaTeMaTHUecKoif MOJeIu
AJLL ONICAHUS U UCCIIeIOBAHUS Pa3HOOOPa3HEIX MPOIECCOB U SBICHHI B Ipuponae
U obmecrBe. M3yueHue MaTepuajia CIoCOOCTBYeT DPa3BUTHIO Y obyuarormmxcs
YMCHHS UCTIOJIB30BATE PA3NIHYIHBIE BEIPA3UTEIBHbIE CPELCTBA A3BIKA MATEMATHKI —
C/IOBECHEIC, CHMBONMYECKHE, rpaduyuecKHe, BHOCHT BKIam B dopmupoBaHue
NPEACTABNICHHUM O POJIK MAaTEMAaTHKH B Pa3BUTHUH UMBUIIU3AUUN H KyJIBTYpEL

Cornacro yueGHomy mmamy B 7-9 Kraccax U3ydaeTcs ydeOHBIA Kypc
«AnreGpa», KOTOpBI BKmouaeT CCYIOINE OCHOBHBIE pa3/elibl COMEPIKAHMUS:
«Hucna u BEYHCIEHHSY, «Anrebpanveckue BBIPAKEHUS, «YpaBHEeHUs W
HEpPaBEeHCTBa», «ODYHKIAW.

Ha wnsy4enne yyeGHoro xypca «Anre6pa» orBomutcs 306 wacos: B 7 xiacce
— 102 gaca (3 vaca B Hememo).




COJIEP)KAHUE OBYYEHMUS

7 KJIACC

Yucja ¥ BbIYHCICHHS

Ilpo6u OGBIKHOBEHHBIE W JIECSATHYIHBIE, IIEPEXOA OT OHOM (HOPMBI 3alKCH
npobeit k gapyroi. IlomsTHe palHOHAIBHOTO HHCTIA, 3aIHCD, CpaBHEHHE,
YIOPSIOYMBAaHUE  PALUOHANBHBIX — THCEIL. Apudmernyeckue  feHCTBHA  C
palMoHaNBHBEIME YMcIaMu. Pemenue 3anaq u3 pealbHOM NMPAaKTUKU Ha 4acTH, HA
npobu.

CremeHp C HaTypaJbHBIM ITOKa3aTeleM: OIpPEeNe/CHuE, npeobpazoBaHue
BEIp@)KEHHI Ha OCHOBE OIpE/e/IeH!s, 3aIHCh Gonpmux gucel. IIpoleHTsl, 3auch
IIPOIIEHTOB B BHJE ApoOH M ApobH B BUIE NMPOLEHTOB. Tpu ocHOBHBIE 337244 Ha
IIPOIIEHTHI, PELIeHUE 3a/1a4 U3 PeabHOM MPaKTHKH.

[IpyMeHeHHe [PU3HAKOB JEJIMMOCTH, paslOXeHHe Ha  MHOXHTC/IHM
HATypaJIbHBIX YHCE]L.

PeanbHEle  3aBHCHMOCTH, B TOM dYHcile TpsMas u  obparHas
IIPOTIOPLIMOHATBHOCTH.

AnreOpanyecKkue BbIpaKeHHA

IlepeMeHHBIe, YAC/IOBOE 3HAYCHUE BBIPAXCHUA C nepeMeHHOMH. JlomycTuMBIe
3HaueHHs IepeMeHHBIX. [Ipe/IcTapIeHne 3aBUCMOCTH MEX/Ly BEIIMINHAMH B BUIE
dopmynbl. Beraucienus 1o GopMyiam. TIpeo6pazoBanye OyKBEHHBIX BBIPAXCHHUH,
TOXIECTBEHHO paBHBIE BBIPAKEHMS, [paBHiIa npeoOpa3oBaHus CyMM H
IIPOM3BE/IEHU}, IPABUIA PACKPBITHSI CKOOOK U TIPHBEACHUA ITOI00HBIX cllaraeMbIX.

CBoiicTBa CTEIIEHHU C HAaTYpPaJbHBIM ITOKa3aTeJIEM.

OpHowleHsl ¥ MHorowieHbl. CreneHb MHOTOYIEHA. CnoxeHue, BEIUUTAHUE,
YMHOXEHHE MHOTOYWIeHOB. DOpMYIIbl COKpaIIEHHOIO YMHOXEHHUS: KBaapaT
cyMMbl ¥ KBagpar pasHoctd. PopMmyna pasHOCTH KBaapaTosB. Paznoxenue
MHOI'O4JIEHOB HAa MHOXKHUTEITH.

YpaBHeHHs H HEPAaBEHCTBA

YpaBHeHHe, KOpeHb YpaBHEHHUS, [paBuia npeoOpa3oBaHysl ypaBHEHUS,
PaBHOCHIIBHOCTH YPaBHEHHHL.

JIuneitHoe ypaBHEHHE C OIHOMU TiepeMeHHOH, YHCJIO KOpHeH JIMHEWHOTO
ypaBHEHHUs, PpeIleHHe JHHEHHBIX ypaBHEHUHU. CocraBieHrie YpaBHEHWW IIO
YCIIOBHIO 3a1a4u. Penrenue TEKCTOBBIX 3a11a4 ¢ MOMOIIBIO ypaBHEHUIA.

JIuneliHOe ypaBHEHHE C ABYMs IEPEMEHHBIMU H €I'0 rpaduk. Cucrema AByX
IMHEHHBIX ypaBHEHWH ¢ AByMsl IlepeMeHHbIME. Permenne CHCTEM ypaBHEHUM
CIIOCOGOM IOJCTAHOBKH. IlpuMepsl pellleHHs TEKCTOBBIX 3aJad C TIOMOIIBIO
CHCTEM YpaBHEHHH.

DyHKIHH




Koopnunara touku ma OpsMOH. Hucnossle mpomMexyTkd. PaccrosHue MEXTY
ABYM: TOYKaMH KOOPAHHATHOM IPSIMOI.

IlpsimoyroneHas cucrema Kkoopaunat, ocu Ox u Oy. A6cuucca u opauHaTa
TOHKH Ha KOOPIMHATHOM ILTOCKOCTH. IIpumeps: TpauKOB, 3aaHHBIX (GOPMyTaMH,
YUreHune rpaduKoB peanbHEBIX 3aBucumocted. Ilomatue dymknum. T padux
¢ysxuu. Coitctsa byrkumii. JInneiinas ynkims, e€ rpaduk. I pabuk GyHKITHN
y = [X|. I'padrueckoe pemenme nueitmsx YPaBHEHUH U CHCTEM JHHENHBIX
YPaBHEHHI.




ILIAHUPYEMBIE PE3YJBTATBI OCBOEHWSI TPOT'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIIEI'O OBPA30BAHMUSI

JJMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHS IPOrPaMMBI y4eOHOro Kypca
«Anrebpa» XxapaKTepH3yIOTCs:

1) naTpuoTHYeCKOe BOCITHTAHHE:

NpOsSBJIEHMEM HHTEpeca K M[PONUIOMYy |  HAcTOAMIEMYy poccuiicKon
MaTeMaTHKM, TIEHHOCTHBIM OTHOIIEHMEM K JOCTIDKEHMSM  POCCHHCKHX
MaTEMaTHKOB M POCCHUCKON MaTeMaTH4eCKOW MIKOJbI, K HCIOJIb30BAHUIO STHX
JOCTHYKEHHH B IPYTHMX HayKaX U IPUKIaIHBIX chepax;

2) rpaaaHcKoe H JyXOBHO-HPaBCTBeHHOE BOCIIUTAHHE:

FOTOBHOCTBIO K BBIMOJIHEHHUIO 00s3aHHOCTEN IpaKJaHWHA U peajiu3allvui €ro
npaB, TpEJACTaBIeHHEM O MaTeMaTHYECKMX OCHOBAX GbYHKIIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SBJIEHHH, MPOIEAyp IPaKAAHCKOrO ofmiecTBa (HampuMep,
BBIOOPHI, OIPOCKL), TOTOBHOCTBIO K OOCYXXICHUIO STHIECKHX npoOiieM, CBA3aHHBIX
C TIpaKTUYECKWM TpPHMEHEHHEM [OCTH)KeHMH HayKH, OCO3HAHMEM BaXHOCTH
MOpaJIbHO-3THYECKHUX IIPUHITUIIOB B EATEIBHOCTH YIEHOIO;

3) TpyaoBO€ BOCIIHTaAHHE:!

YCTaHOBKOM, Ha aKTHBHOE Y4acTHe B pellieHur NPaKTUYEeCKUX 3a7ad
MaTeMaTHUECKON HaIpaBIEHHOCTH, OCO3HAHHEM BaXKHOCTH MAaTeMATHHECKOTO
06pa3oBaHus Ha NPOTSHKEHUH BCEH JKM3HW JUIL ycTiemHo! TpodheccHoHalbHON
NeSTeTHbHOCTH W Pa3BUTHEM HEOOXOIHUMBIX YMEeHHH, OCO3HaHHBIM BRIOODOM H
[IOCTpOEHHEeM MHIUBHIYaIbHOM TPAeKTOPHH 00pa30BaHUsA U XKH3HCHHBIX IUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB 1 OOIIECTBEHHBIX moTpeOHOCTEMN;

4) acTeTHYECKOe BOCIIHTaHHe:

CIIOCOOHOCTBI0O K SMOLMOHAJIBHOMY M 3CTETHYECKOMY  BOCIPHUATHIO
MAaTeMATHIeCKX OOBEKTOB, 3aad, pEIIeHWM, pacCyXIeHWd, YMEHHUIO BHUICTH
MaTeMaTHYeCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI0 NO3HAHHHA:

OpHeHTalueil B JEATENPHOCTH Ha COBPEMEHHYIO CHCTEMy HAaydHBIX
IIpeicTaBIeHu 06 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTH UCJIOBEKa, IPHPOAEL 1
obimecTBa, NOHUMAaHHEM MAaTEMaTHYECKOW HAyKH Kak cepbl HYEIOBEYECKOM
JIeSATELHOCTH, 3TATIOB €€ PA3BHTHS W 3HAYMMOCTH JUI Pa3sBUTUS LUBUIM3ALMNH,
OBJIAICHHEM S3BIKOM MATeMaTHKVM ¥ MaTeMaTHYEeCKOW KyJIbTypOH KaK CPEACTBOM
[I03HAHUS MHpa, OBJIaJeHHeM IIPOCTEHINNMM HaBBIKAMU HCCIIeI0BaTEeIbCKOM
INEeATeIbHOCTH;




6) ¢usHueckoe BOCNHTaHHE, (PopMHpOBaHHEe KYJAbLTYPbl 310pPOBbS H
3MOIHOHAJILHOTO0 O6/J1aroNnoJyYHs:

TFOTOBHOCTBIO IIPUMEHSTh MaTeMaTHYeCKWe 3HaHHs B MHTEpecax CBOETO
370pOBbsA, BeNeHHs 340poBoro obpasa JKu3HHM  (3J0pOBOE  IUTAHUE,
cOaaHCHPOBAHHBI pEXWM 3aHSTH W OTABIXA, perylsapHas GusH4yeckas
AKTHUBHOCTH), C(OPMHUPOBAaHHOCTBIO HAaBBIKAa Ppe(IEKCHH, IPU3HAHKWEM CBOETO
mmpaBa Ha OIIUOKY ¥ TaKOTO € IIpaBa APyroro 4eI0BeKa;

7) 3K0JIOrHYecKOoe BOCIIHTAHUE:

opHeHTalMell Ha MpUMeHeHHe MaTeMaTUIeCKUX 3HaHUM Il penieHus 3a1a4d
B 00JacTH COXpPAHHOCTH OKpY)Karollled Cpelbl, TUIAHWUPOBAaHHSA IIOCTYNKOB H
OLIEHKH HX BO3MOXHBIX IIOCIEICTBHN I OKpY’)Kalolllel cpelbl, OCO3HaHHEM
106aTBHOTO XapaKkTepa 9KOJIOrHYeCKUuX Npo0iIeM 1 IyTe UX peIIeHNns;

8) aganTanusi K H3MEHSIOLIMMCS YCJIOBHAM CONHAJILHONH H MPHPOAHOH
cpeasl:

FOTOBHOCTBIO K HEHWCTBHSM B YCJIOBHUSX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHs CBOEl KOMIIETEHTHOCTH Yepe3 NMPaKTUIEeCKyto ACATe/IbHOCTh, B TOM THCIIE
YMEHHE YYWTHCS y APYTHX JoAeH, IpuobpeTraTh B COBMECTHOW IEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKUA U KOMIIETCHIIUH U3 OIBITa APYTHX;

HeOOXOAMMOCTBI0O B (OPMHMPOBAaHWM HOBBIX 3HaHWW, B TOM YHCIE
bopMyIHpOBaTh WAEH, TIOHATHS, THIIOTE3bl 00 0OBEKTaxX U SBICHUAX, B TOM YHCIIE
paHee HEHM3BECTHBIX, OCO3HABATh NE(QUIMUTHI COOCTBEHHBIX 3HAHHH U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOGHOCTBIO  OCO3HABATH CTPECCOBYIO  CHTYAlldIO, BOCIPHHMMATh
CTPECCOBYIO CHTYaIlMiIO KaK BBI30B, TPeOYyIOIINA KOHTPMEp, KOPPEKTHPOBATH
IpHHAMAEMBIe DeIleHHs M AeWCTBHsA, (QOpMyIHpOBaTh M OLEHMBAaTh PHCKH H
mocecTBUs, GOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI
Ilo3naBaTe/ibHBIE YHHBEpPCaAIbHbIe y4eOHbIE 1€ CTBHS

Ba3zoBbie Joru4ecKue AeHcTBUA:

e BBISBIISITH M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMaTUIECKHX
00BEKTOB, MOHATHH, OTHOIIEHWN MEXAYy IOHITHSIMH, (OpMYIHpPOBATH
ompeseNeHWsl TOHSNTHM, YCTaHABIMBATh CYLIECTBEHHBIH IpPU3HAK
KiIaccuUKali, OCHOBaHUS Ui OOOOIIEHWS W CpaBHEHWS, KPUTEPHH
TIPOBOIMMOTO aHAJIN3a;

e BOCIIDHHHMATh, (QOPMYJIMpPOBaTh X MIpeoOpa3sOBBIBATh  CYMACHMUS:
yTBepIHUTeNbHEIE W OTpHLATelbHble, €IMHHYHBIE, YacTHble M obmue,
YCIIOBHBIE;



BBIABIIATE  MaTEMaTHYECKHe  3aKOHOMEPDHOCTH,  B3aMMOCBS3H U
mpoTuBOpeunss B akTax, JAaHHBIX, HAOMIOJECHHWAX W YTBEPXNKACHUIX,
opelaraTb ~ KpUTEpUH  Uld  BBIABIEHHMS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYH;

JleJlaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEHYKTHBHBIX H
MHIYKTUBHBIX YMO3aK/IIOUEHUM, YMO3aKIIOUYECHUM 10 aHAJIOTHH;
pazbupaTh J0Ka3aTebCTBA MATeMAaTHYECKUX YTBEPIKIECHUH (TIpAMBIe H OT
[IPOTHUBHOI'0), IPOBOAUTH CaMOCTOSTEILHO HECJIOKHBIE JOKa3aTebCTBa
MaTeMaTH4YeCKhX (DaKTOB, BBICTpaUBaTh apryMEHTalMiO, IIPHBOAUTH
IIpUMEpPHI ¥ KOHTPIIPUMEPBI, 000CHOBBIBATE COOCTBEHHBIE PACCYKICHHU;
BEIOMpaTh CI0CO0 pemeHuss y4deOHOH 3amaum (CpaBHMBATH HECKOIBKO
BApWAHTOB pEIeHWs, BBIOMpaTh HaHOO/Ee IMOAXOASAINA C Yy4ETOM
CaMOCTOSITEJIBHO BBIJI€JIEHHBIX KPUTEPHUEB).

Ba3oBhbie HccslenoBaTeIbCKHE JeHCTBHA:

KCTIOB30BaTh BOMPOCH! KaK HCCIEAOBAaTENbCKUHA MHCTPYMEHT ITO3HAHMS,
GopMyIMpoBaTs BOIPOCH], GUKCHPYIOIIHE IPOTHBOpeYHe, Npodiemy,
CaMOCTOSITEIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OpMHpPOBaTh
TUIOTE3y, apIyMEHTUPOBATh CBOIO MTO3UIIMIO, MHEHHUE,

IIPOBOJUTH II0 CaMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECIOXKHBIN
3KCIIEpUMEHT,  HeOonplIoe  HCClelOBaHHWE  II0  YCTaHOBJIEHHIO
ocoﬁeHHcmpTeﬁ’ MAaTeMaTHYecKoro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MeK Iy co0oi;

CaMOCTOSTENRHO (hopMyITHpoBaTh 0600IIECHHA H BBIBOABI IO pe3yJibTaram
[IPOBEIEHHOIO HaOJIIOACHUSA, WCCIIENOBaHMS, OLEHMBATH JIOCTOBEPHOCTH
IIOJIy4YE€HHBIX Pe3yJIbTaTOB, BEIBOIOB M 00001IeHNI;

IIPOTHO3UPOBATh BO3MOIKHOE pa3BUTHE IMpOIECCa, a TAKKE BBIIBHIATh
IIPEIOJIOKEHUS O €r0 Pa3BUTHUH B HOBBIX yYCIOBHSIX.

Pa6ora ¢ napopmanuen:

BEISBIIATH HEJNOCTATOYHOCTE U H3OBITOYHOCTH WHGOPMAIWH, NaHHBIX,
HeoOXOAUMBIX IS pelleHHUs 3a1a4H;

BBEIOMpaTh, aHATW3UPOBATh, CUCTEMATHU3UPOBAaTh U HMHTEPIPETHPOBATH
UHGOPMAIHIO Pa3IMYHbIX BUIOB U (DOPM IIpEICTaBICHNS,

BEIOHpaTh (opMy IIpeAcTaBleHHs HHGOpPMAallud M WILIOCTPUPOBATH
pellaeMbie 3a7add CXeMaMH, OuarpaMmamy, WHOW Trpadukod u HX
KOMOMHAIASIMU;

OIleHHMBATh HANEKHOCTh WHGOPMALMM N0 KPUTEPHSM, IPEIT0KEHHBIM
yauTeneM Wi chopMyTUPOBAHHEIM CAMOCTOSTENBHO.

KomMMyHHKkaTHBHBbI€ YHHBepcabHble ydeOHble AeiicTBUS:




BOCIIDHHUMATE H (QOPMYyJIHpPOBaTH CYXKIEHHS B COOTBETCTBHH C
YCTIOBUSIMM Y LEJIIMU OOIEHMS, ICHO, TOYHO, TPAMOTHO BEIPAXKATh CBOIO
TOYKY 3pEHHSI B YCTHBIX M IIMCBMEHHBIX TEKCTaxX, JaBaTh ITOSCHEHUS TIO
X0y peIIeHMs 3a/1a4¥, KOMMEHTHPOBATH MTOJIYYEHHBIN pe3yJIbTaT;

B XOJie 0OCY>IeHMs 3a/1aBaTh BOIPOCHI IO CYIIECTBY 06CYKIaeMOi TeMBI,
npo6JieMsl, pelIaeMoii 3a1a491, BEICKA3bIBATh HIIEH, HAIETIEHHBIE HA TIOUCK
PCIICHHS, CONOCTABIATE CBOM CYXIEHHMS C CYXIOCHHUAMH JOPYIHX
YYacTHHKOB Juajiora, oOHapy>XuBaTh Pa3iMYHe M CXOJCTBO TMO3HIMi, B
KOppeKTHOM (popme HOopMyIHpOBaTh pa3HOTIIACKS, CBOM BO3PAKESHHS,
OPEJICTAaBIATE  pe3yJbTaThl  pelIeHMs  3aj]a4yd,  OKCIIepHMEHTa,
HUCCJIeJOBaHUs, IIPOEKTa, CaMOCTOATEIBHO BBIOUpATH dopmat
BBICTYIIJICHHSA C y4ETOM 3a/1a4 NPE3EHTAllMH U OCOOEHHOCTEN ay IUTOPHH;
IIOHMMaTh W  HMCIOJb30BaTh  [PEUMYIIECTBA  KOMAHOHOH W
UHIWBUIYaIbHON paboThl IpU pEIICHHH Y4YeOHBIX MAaTeMaTHUYECKUX
3a1ay;

NPUHUMATh 11€JIb COBMECTHOM €ATEIBHOCTH, IUIAaHUPOBATH OpraHW3aIlHIo
COBMECTHOM paboThl, pachpenenaTh BHUABI paboT, JTOroOBapUBATHCS,
06Cy»,IaTh MpoLece U pe3ysIbTaT paboTel, 0600IATE MHEHUS HECKONBKHX
oAeH;

y4acTBOBaThb B TIPYNIOBBEIX (opMax pabGoTel (obGCyxaeHus, obMeH
MHEHMSIMM, MO3TOBBI€ INTYPMBI M JOPYTHE), BBINOJHATH CBOIO YacTh
PaboThl ¥ KOOPAMHUPOBATH CBOU ACHCTBHS C IPYTUMH YI€HAMU KOMAHIEL,
OLIEHMBATh KAaYecTBO CBOEr0 BK/Iana B oGImii IIPOAYKT IO KPUTEPHSIM,
C(OpMYIMPOBaHHBIM Y4aCTHUKAMH B3aHMOIeHCTBHSL.

PerysnsiTuBHBIe yHHBepca/IbHbIe ydeOHbIE AeiicTBHSN
Camoopranusanus:

CaMOCTOSATEIbHO COCTaBJIATH IUIAH, AJIFOPHTM PeIIeHUs 3a1a4u (UIH ero
YacTh), BEIOMpPATh CIIOCO6 PElIeHMs ¢ y4ETOM HMMEIOLIHXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apIyMEHTHPOBaTh H KOPPEKTHUPOBATE
BapHaHTHI PEIIeHUH ¢ y4ETOM HOBOM HHGMOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIBHBIH HHTEJLIEKT:

BIaJIETh  CIIOcO0aMM  CaMONpPOBEPKH, CAMOKOHTPOJIS mporecca u
pe3ynbTaTa pelleHHs] MaTeMaTHIeCKON 3a1a4uu;

NPEABUAETh TPYAHOCTH, KOTOPhIE MOIYT BO3HHKHYTH IIPH peINSHHH
3ama4d, BHOCHUTh KOPPEKTHUBBI B JEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENBCTB, HAMIEHHBIX OIHOOK, BEISBICHHEIX TPYAHOCTENM;
OLICHUBAaTh COOTBETCTBHE pe3yjIbTaTa JAESTEJbHOCTU ITOCTABICHHOM IeH
U yCIIOBHUSAM, OOBSICHITE NPUYIHHBI JOCTHKEHUS WA HEJOCTUKESHHUS LEJIH,
HaxXOJUTh OLINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.




INPEIMETHBIE PE3VJIbTATBI

K xoniny ofyuenus B 7 kiacce oOy4aromuifics IIOMYYHT CIIELYIOLIHE
IIpeIMETHBIE Pe3yJIbTATHI:

Yucaa u BEIYHCIICHHSA

BhINONHATE, cOYeTas yCTHBIE M IMCBMEHHBIE TPHEMBI, apUGMeTHYECKHE
NEWCTBUS C PallUOHAIBHBIMH YHCJIAMH.

Haxomute 3HaueHMs 4YHCIOBBIX BBIPAXEHUM, TNPUMEHSATH Pa3sHOOOPa3HBIE
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3Ha9eHUN APOGHBIX BBIPAXKEHHH, COMEPKAIINX
OOBIKHOBEHHBIE U [IECATHYHBIE APOOH.

Ilepexonute oT onHo# GoOpMEI 3amucH uvcen K Apyro# (IpeoGpa3oBIBATEH
JECATHYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JeCATHYHYIO, B
9JaCTHOCTH B OECKOHEUHYIO IECATHYHYIO APOOE).

CpaBHHUBATH U YIIOPSIOYMBATE PAITHOHATBHEIE YUC/IA.

Oxpyrasars gucina.

BBINONHATE IPUKKUAKY U OIIEHKY pe3ysibTaTa BRIYMCIEHUM, OLeHKy 3HaueHui
YHCJIOBBIX BBIPa)KCHUH. BEBINONHATE AEHCTBHS CO CTEHEHSIMH C HATYpaIbHBIMH
ITOKa3aTeJsIMH.

[lpuMeHATE  IIpH3HAKH  [EUMOCTH, pa3lo)KeHHe Ha  MHOXKUTEIN
HaTypaJIbHBIX YHUCE]L.

Peliate IpakTHKO-OPHEHTHPOBAHHBIE 3a/1a4M, CBS3aHHBIE C OTHOIICHHEM
BEJIMYHH, IPONOPLMOHANBHOCTEIO BEJIMYHMH, IPOLEHTAaMH, HHTEPIPETHPOBATH
pe3yJIbTaThl pefiieHmws 3a/lad ¢ y4€TOM OrpaHMYEHHH, CBA3aHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX 0OBEKTOB.

Anrebpanyeckue BbIPaKeHHS

Hcmons3oBatk anre6paudecKylo TEPMHUHOJIOTHIO M CHMBOJMKY, TIPUMEHSTh
e¢ B Ipoliecce OCBOeHHUs y1eOHOro MaTepuana.

Haxonute 3HaueHMs OyKBEHHBIX BBIDRXKEHHM IIPH 3aaHHBIX 3HAYEHHIX
TIepeMeHHBIX.

BeIONHATE  mpeobpa3oBaHMsl  LEJIOr0  BEIPAKEHHUS B  MHOTOYIEH
IIPUBEACHUEM ITOJAO0HBIX ClIaraeéMsbIX, paCKpEITHEM CKOOOK.

BEINONHATE yMHOXXeHHEe OIHOWIEHA HAa MHOTOYIEH XM MHOTOWYWIEHa Ha
MHOTOJICH, IPHMEHSITh (GOPMYJIEI KBapaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyuiecTBisATe pa3IoXKEHHE MHOTOYWIEHOB HA MHOXHTEIH C ITOMOIIBIO
BBIHECCHMS 3a CKOOKM OOIIEro MHOXUTENs, TIPYNNUPOBKH CllaraeMbiX,
PUMEHEHUS (POPMYJI COKPAIIEHHOIO YMHOXKEHUSI.

ITpumensTs Npeo6pa3oBaHus MHOTOWIEHOB /IS PEIIeHHUs Pa3IHIHbIX 3a1aq
U3 MaTeMaTHKH, CMEXHBIX ITPEIMETOB, U3 PEabHOM TPaKTUKH.

Hcrnone3osaTte cBoOMCTBa CTeleHed ¢ HATypalbHBEIMH IOKAa3aTeIsIMH JUIS
npeoOpa3oBaHUsl BEIPAKEHUH.



YpaBHeHHS H HEPaBEeHCTBA

Pemate NuHEWHBIE ypaBHEHHS C OJHOH II€pEMEHHOM, NPHUMEHSA IpaBuja
mepexola 0T MCXOJHOTO YpaBHEHHs! K paBHOCUIBHOMY eMy. ITpoBepsTh, SABIsSETCS
JIA YUCJIO KOPHEM ypaBHEHMUS.

IIpuMeHATH rpaduIecKre METOIbI IIPH PEIeHUH IMHEHHEBIX YPaBHEHHH U UX
CHCTEM.

ITonOupaTe NpUMEpPH Iap YHCEN, SBISIOIIUXCS PEIIEHHUEM JIMHEHHOro
ypaBHEHUS C ABYMS IEPEMEHHBIMH.

Ctpouts B KOOpPAMHATHOW IUIOCKOCTH TpaduK JHMHEHWHOrOo YpaBHEHHUS C
IByMsl TIepEeMEHHBIMH, IIOJIB3YysCh TIpad®HUKOM, IIPHUBONUTE MPUMEPHI PELICHHUS
ypaBHEHUS.

Periate cucTeMsl IBYX JUHEUHBIX yPaBHEHUU C ABYMS [IEPEMEHHBIMH, B TOM
yucle rpad@udecKky.

CocTaBisiTh ¥ pelaTth JUHEHHOE YpaBHEHHWE WM CHCTEMY JIMHEWHBIX
YpaBHEHHMH II0 YCJIOBHIO 3aJa4H, WHTEPIPETUPOBATE B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4y¥ MTOTy9eHHBIN pe3ynbTar.

DyHKIUHA

H300paxaTh Ha KOOPAUHATHON IPSAMOM TOYKH, COOTBETCTBYIOLINE 3aJaHHBIM
KOOpAWHATaM, JIy9H, OTPEe3KH, UHTEepBaJIbl, 3alIMChIBATh YHCIIOBbIE IPOMEKYTKH Ha
anreOpandecKoMm S3bIKE.

OTMmeuaTh B KOOPAWUHATHON TUIOCKOCTH TOYKH I10 3aJaHHBIM KOOpIHHATAaM,
CTPOUTH TpapUKH JIIEHeif’IHHx byuxuit. Ctpouts rpaduk QyHKIUN y = [X|.

OmmceiBaTh ¢ NOMONIBIO (YHKIHMI W3BECTHBIE 3aBUCHMOCTH MEXIY
BEIMYMHAMU: CKOPOCTB, BpEMs, pPacCTOsHHE, I€Ha, KOJIMYECTBO, CTOHUMOCTB,
IIPOM3BOUTEIEHOCTE, BpeMsi, 00BEM paboThL.

Haxonuts 3HaueHHe QYHKIMY MO 3HAYEHHIO €€ apryMeHTa.

Ilonumats rpadudecKuii crocob IMpeACTaBICHUS W aHanu3a HHQOpMalluy,
U3BJIEKATh ¥ HHTEPIIPETAPOBATH WHODOPMALIMIO U3 TPaUKOB pealbHBIX IIPOLIECCOB
¥ 3aBUCHMOCTEMN.
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