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MOSACHUTEJIbHAS 3AIIMCKA

Anrebpa ABIAETCS OAHUM M3 OIOPHBIX KypPCOB OCHOBHOTO 00LICTO
o0pa3oBaHKs: OHa 00ECTIEYUBAET U3YUCHHUE APYTHX AHCLMILIMH, KaK €CTECTBCHHO-
HAy4HOTO, TAaK H TyYMaHHTAPHOTO WHMK/IOB, €€ OCBOCHHE HEOOXOAMMO [
[POIOJKEHHs 06pa30BaHus H B TIOBCCAHCBHOM jkn3HH. PasBuTHe y 00yJaromHMXCs
HAYYHBIX MPEICTABICHHH O MPOHCXOKACHUA M CYIIHOCTH airedpanieckux
abCTpakLuid, crocobe oTpakeHHs MaTEeMAaTHYECKOH HAYKOH SIBICHHH M IPOLIECCOB
B npupoie W OOLIECTBE, PONH MAaTeMaTH4YeCKOro MOJEIHPOBAHHMA B HAYIHOM
IO3HAHMHM ¥ B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOrO MHPOBO33PCHHA
M KAueCTB MBILLICHUS, HEOOXOIMMBIX /1 afaNTalii B COBPEMEHHOM LH(POBOM
obuiectBe. M3yuenue anrebpbl obecrieyMBacT DPa3BUTHE yMEHHMA HalIOAath,
CPABHMBATh, HAXOAMTH 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILICHHS,
CITOCOOHOCTH apryMEHTHPOBAHHO O0OOCHOBBIBATH CBOW JICHCTBHA M BBIBOJBI,
hopMyanpoBath yreepiaacHuA. OcBoeHHE Kypea anredpbl 00ecne HBaeT pasBUTHE
JOrMUYECKOr0 MBILUIEHHS OOy4YalolUXCsa: OHH MCMONb3YHOT [AEAYKTHBHBIC U
MHIYKTHBHbIE Paccyk/IeHHs, 0000IIeHHe H KOHKPETH3ALHIO, abCTparupoBaHue 1
ananormto. OOyuenue  anrebpe  Npeanonaraer  3HAYMTENbHBIA  00BEM
CAMOCTOSTENLHOM JI€ATEIBHOCTH O00Yy4aroIuXcs, IMO3TOMY CaMOCTOATEIbHOE
pellIeHue 337124 ABJISETCS pealn3alHei 1eaTeTbHOCTHOrO IPUHLKIA 00y eHHA.

B cTpykType mnporpammbl yueOHOro Kypca «AnreGpa» s OCHOBHOIO
o61ero o6pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJePKATeIbHO-METONNYECKUE
nuHuH: «UucTa ¥ BRIYHCICHUA», «AIreOpandecKHe BRIPOKEHHUS», «Y PABHCHHUS U
HepaBeHCcTBay, «@yHKUMM». Kaxmas M3 STHX COAEPXKATEIBHO-METOAMYECKHX
/IMHHi PAa3BUBAETCSA HA NPOTHKEHHHU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYA C
JPYrHMH ero JvHMsMM. B xome wu3ydenus y4eOHOro Kypca 0OyHaroummcs
TMPUXOAUTCS JIOTHYECKH PAacCyKAaTh, UCIOIL30BATH TEOPETUKO-MHOKECTBEHHbIH
a3plKk. B CBSA3M C 3THM B IporpamMmy y4eOHOro kypca «Anrebpa» BKIIOYCHBI
HEKOTOpBIE OCHOBBI JIOTWKM, TNPEACTaBJICHHbIE BO BCEX OCHOBHBIX pasjienax
MATECMAaTHUYCCKOIo 06p830BaHP[Si H Cn0C06CTBleII1HC OBJIAJJEHHUKO Oﬁyl-la}OllIHMHCﬂ
OCHOB  YHMBEPCAIbHOIO  Maremaruueckoro ssbika. ConepxkareipbHOH M
CTPYKTYpHO#H 0coGeHHOCTBIO ydebHOro Kypca «Anrebpa» sABISeTCA  €ro
HHTErPUPOBAHHbIM XapaKkTep.

CoznepxaHue nuHMM «UHCia ¥ BBIYMCICHHS» CIYXKHT OCHOBOH A
NATbHEHIIEro H3ydeHH MAaTEMAaTHUKH, COCOOCTBYET PasBHTHIO Y OOY4aroIIMXCH
JIOTUYECKOTO MbIIUIEHHS, (OPMUPOBAHUIO YMEHHUS MOJB30BATHCSA AJITOPUTMAMH, a
TaKXKe IMPHOOPETCHHIIO MPAKTHHECKUX HABBIKOB, HEOOXOAMMBIX JUIs MOBCEAHEBHOM
JKU3HHM. Pa3BUTHE MOHATHA O YMCIE HAa YPOBHE OCHOBHOTO 00I1Iero 0Opa3oBaHHA
CBS3aHO C pAlMOHANBHBIMH H HPPALMOHAILHBIMH YHCIaMH, (OpPMHUPOBaHHEM



MPEACTaBICHHH O IEHCTBHTENBHOM 4HCIIC. 3aBepiieHHe OCBOEHUS UYHMCIIOBOH
JIMHWH OTHECEHO K cpeHeMy obmemy 00pa3oBaHuIo.

Cozep/KaHue ABYX anreGpandeckKux JHHUI — «AJIre0panyeckue BEIPKCHU
u «YpaBHEHHA M HEPABEHCTBA» CrOCOOCTBYET (OPMHPOBAHMIO y o0 y4aronuxcs
MATEeMaTH4YECKOro arnrapara, HeoOXOAWMOro i PEIUICHWs 3alad MaTeMaTHKH,
CMEKHBIX TPEIMETOB H MPaKTHKO-OPHEHTHDOBaHHbIX 3adad. Ha ypoBHE
OCHOBHOro o006miero oOpa3oBaHMs Y4eOHBIH MaTepuana TPYNIHUPYETCs BOKPYT
paIMOHANLHBIX BhIpakeHHH. AnreOpa I1eMOHCTPHUPYET 3HAUCHHE MATCMATHKH Kak
93pIKa JUIS TIOCTPOEGHMS MATEMaTHYECKMX MOJICICH, ONHCAHWA MpPOLECCOB M
SBJCHWH peaqpbHOro Mupa. B 3agaunm  0OyueHus anreOpe BXOJAT TaKKe
NanbHeiliee PasBHTHE AITOPUTMHYECKOTO MBILLIEHHs, HEOOXoauMoro, B
YaCTHOCTH, I OCBOEHMS Kypca HHOOPMATHKHM, W OBJIAJICHHC HaBbIKAMH
JeyKTUBHBIX paccyxaeHuid. [IpecobpasoBanne CHMBOJBHBIX ¢Gopm cnocoberByer
Pa3BUTHIO BOOOPAXKEHHS, CIIOCOOHOCTEH K MATEMATH4CCKOMY TBOPHECTBY.

Cozepxanue QyHKIHOHATBHO-TPaQUYECKOH TMHUH HALUEICHO Ha MOTY4CHHE
0GyJaroUIMMHUCS 3HAHUH O (YHKIMAX KaK BaKHCHIICH MaTEMaTHYECKOH MOJIECIIH
JUISl ONIHCAHHS U HCCIE0BAHMS Pa3HOOOPA3HbIX MPOLECCOB H ABICHHH B MPUPO/C
u obmecTBe. M3yuyeHue marepuana CrocOOCTBYET PasBUTHIO Y o0yuarouuxcs
YMEHHs HCTIONB30BATh PA3/IMYHbIE BHIPA3UTEIBHBIC CPEICTBA A3bIKA MATCMATHKH —
CIIOBECHBIE, CHMBOJIMYECKMe, rpadudeckue, BHOCHT Bkial B (DOpMHpOBAHHME
NMpeCTABJIEHHH O POJIM MAaTEMATHKH B PA3BUTHHM LIMBUJIM3ALMHA H KYJILTYPBI.

CornacHo y4eOHOMY MimaHy B 7-9 Kiaccax M3yudaercs y4qeOHbIH Kype
«Anrebpa», KOTOPBIH BKIIOUAET CIELYHOLIHE OCHOBHBIE Pa3]Cibl COACPHKAHMS.
«Uucma W BBIYHCICHHA», «AJreOpandeckue BBIPAKEHHA», «YPABHEHUS U
HepaBeHCTBa», «DyHKUHU».

Ha u3ydenue yueGHOro Kypca «Asnredpa» orsoaurcs 306 4acos: B 7 knacce
— 102 gaca (3 usaca B Heaemo), B 8 knacce — 102 vaca (3 yaca B Henemo), B 9
kiacce — 102 yaca (3 yaca B HeACTIO).



COJIEP’ KAHUE ObYYEHUA
7 KJIACC

Yucia 1 BIYHCJICHHSA

JIpoGu OOBIKHOBECHHBIC M JIECATHYHBIC, [1€PEXOJ OT oaHON (GOpMBI 3AMHUCH
npobe#t k apyroi. IloHsTHEe pPaAlMOHAIBPHOTO 4YMCHA, 3aMHCh, CPaBHCHHC,
YIIOPSAAOYHBAHHE  PALMOHANIBHBIX ~ YHCEL. Apudmernyeckue  IEHCTBHA C
pAlLMOHANBHBIMHK YMCIIaMH. PeleHue 3aja4 U3 peallbHOH NPAKTHKH HA 4acTH, Ha
ApoOH.

CrereHb C HATYpalbHBIM [OKa3aTeleM: ONpeeleHue, NpeodpasoBaHueE
BRIPAXKEHUI HA OCHOBE ONPEIENCHHUs, 3aNUCh OONBIINX YHCEI. [IpouenTsi, 3aIUCh
MPOIIEHTOB B BHE APoOH M ApoOH B BHAE MPOLEHTOB. TpH OCHOBHBIC 3a1a4uH HA
MPOLIEHTHI, PEIICHHE 3a/1a4 U3 PEAbHOH MPAKTUKH.

[lpuMEHEHHE TPW3HAKOB  JICIHMOCTH, PAa3j0KEHHE HA  MHOXKHTEIH
HATYPAJIbHBIX YHCEIL.

PeanpHblE  3aBHCHMOCTH, B TOM 4YHCle mpsAMas u  oOparHas
MPONOPLHOHAIIBHOCTH.

AnrefpanyecKne BbIpaKeHUs

[lepemMeHHbI€, YACIOBOE 3HAYEHHE BBIPAKEHUS C IIEPEMEHHON. JlonmycTHMbIe
3Ha4YeHUs nepeMenHbIX. IlpeacraBaenye 3aBUCHMOCTH MEXY BETMIHHAMH B BUIIE
hopmynbl. Beraucenns no popmynam. IpeoGpasoBanne OYKBEHHbIX BbIPAXKEHUH,
TOXIECTBEHHO pABHbIE BBIP@KEHHs, NpaBuia NpeodpasoBaHHs CyMM H
[PON3BE/ICHHI, PABUJIA PACKPBITHS CKOOOK M MPHUBE/ICHHS MOAOOHBIX C/IaraCMbIX.

CBO#CTBA CTENECHH C HATYpaJIbHBIM IOKA3aTCICM.

OnnHouneHsl ¥ MHOrowieHsl. CrermeHp MHOrowieHa. CIoKeHHEe, BHIYMTAHHUE,
YMHOKEHHE MHOroWwIeHoB. POpMyiibl COKPAIIEHHOIO YMHOXEHUA: KBAJApaT
CyMMbl M KBajpaT pasHocTH. PopMyna pa3HOCTH KBAApaToB. Pasnoenue
MHOTOUYJICHOB HA MHOXKHTEIH.

VYpaBHeHHs! H HEPABEHCTBA

YpaBHEHHE, KOpEHb YpaBHEHMs, MpaBwia MNpeoOpa3oBaHuA ypaBHEHHS,
PaBHOCHIIBHOCTb YPABHCHHH.

JluHeliHOe ypaBHEHHE C OIHOW IEPEMEHHOH, YMCIO0 KOPHEH JIHHEHHOrO
YpaBHEHHMA, pEIIEHHE JIMHCHHBIX ypaBHCHuH. COCTaBICHMC YPABHEHHMH TIO
YCIIOBHIO 3a/1a4H. PellieHne TeKCTOBBIX 3a/1a4 C MOMOIBIO YPABHCHHH.

JIuneliHOE ypaBHEHHUE C JBYMS MepeMeHHbIMH U ero rpaduk. Cucrema aByx
JIMHEMHBIX YPABHEHMH C /JBYMs [EPEMEHHbIMH. PellleHMEe CHCTEM YpaBHEHHH
crioco0oM moacTaHOBKH. [IpUMepbl pelieHHss TEKCTOBBIX 33au C MOMOIIBIO
CHCTEM ypaBHEHHH.

LRI



KoopauHara To4KH Ha npamoit. YucnoBbie NpOMEKYTKH. PacCTOAHHE MEXTY
JBYMS TOYKaMH KOOPIHHATHOH MPAMOIA.

[IpsiMoyronmbHas cucTeMa KoopauHar, ocu Ox u Oy. Abcumcca u OpAHHATA
TOYKH HA KOOPAMHATHOM ruiockocTH. [TpuMepsl rpaduKoB, 3a1aHHBIX GOPMYIaMHu.
Yreuue rpauKoB peanbHbIX 3aBucumoctedl. [lomstne Qynkuun. ['papux
dynkuuu. CpoiictBa $yHkumil. Jluneinas ynkuus, e€ rpaduk. I'paduk QyHKiuH
y = [x|. 'paduyeckoe peuieHHe IHHEHHBIX YPABHCHHMI M CHCTEM JIMHEHHBIX
ypaBHEHHH.

8 KJIACC

Ymncia H BBIYHCIIEHUSH

Kpajpatusiii kopeHb u3 uucna. [lonstue 00 HPpPaLMOHATBHOM 4HCIIE.
JlecsATHYHBIE NPUOIMIKEHHS UPPALMOHANBHBIX uuces. CBolCTBA apUPMETHUECKUX
KBAJPAaTHBIX KOPHEW M UX MPHMEHEHHE K MPeoOpa3soBaHUIO YHCIIOBBIX BBIPKECHUN
¥ BbIYHUCIEHUAM. JIeMCTBUTEIBHBIC YHCTIA.

CrerneHb ¢ LeIbIM I0Ka3aresieM u eé€ cBoiicTBa. CTaHaapTHas 3aMuch YHUCa.

AlredpanvecKue BbIpAKeHHs

KBagpaTHblii  TPEXWIEH, pPa3NlOKEHHC KBA[ApPaTHOrO  TpEéxwieHa Ha
MHOKHTEIH.

Anrebpanueckas 1poGb. OCHOBHOE CBOMCTBO anreOpandeckod ApoOH.
CnokeHde, BBIUMTAHME, YMHOXKEHHE, JiejieHHe anredpanyeckux JApoOei.
PauoHabHbIE BRIPAKEHUS U UX [IpeoOpa3oBaHue.

YpaBHeHus H HEPaBEHCTBA

KBanpatHoe ypaBHenue, GopMmysna KOPHEH KBAJIPaTHOTO YPABHCHMA.
Teopema Buera. Peuienue ypaBHEHHH, CBOAAIMXCSA K JIHHECHHBIM M KBaJPATHBIM.
[TpocTeiitue IpoOHO-PALMOHAIbHBIC YPABHCHHUS.

I'paduueckas MHTEpHpeTalys ypaBHEHHH C JABYMs MMEPEMCHHBIMH H CHCTEM
JIMHEHHBIX ypaBHEHWH C [BYMs TepeMeHHbIMH. [IpuMepbl perieHus CUCTeM
HEJIMHEHHBIX YPAaBHEHUH C ABYMs 1IEPEMEHHBIMHU.

PemeHne TEKCTOBBIX 3a/1a4 anrebpandeckum crnocoooM,

UYnCIoBbIE HEPABEHCTBA M MX CBO#CTBA. HEepaBeHCTBO ¢ OHOM IEPEMEHHOM.
PaBHOCHJIHOCTh HEpaBEHCTB. JIMHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHOM.
CHCTEMBI JTMHEHHBIX HEPABEHCTB C OIHOM MEPEMEHHOI.

DyHKIHH

[Mousitue GyHkuuu. OGHacTh ONpeleNeHHs W MHOXECTBO 3HAYCHHH
¢yukun. Cnocobsl 3a1aHus QyHKIIHH.

Ipapux ¢yHkupn. YUrenue cBoicTB QyHkuuH 1m0 €€ rpaduxy. ITpumepsl
rpadukoB QyHKIUHA, OTPaKarONIUX PeajlbHbIC ITPOLICCCHI.



DYHKIMH, OINUCHIBAIOIIME MPAMYHO M 00paTHYI0 MPOMOPLHOHAIBHbIC
3aBHCHMOCTH, HX rpaduku. OyHKIuu y = x2, y = X3, y = \x, y=|x|. ['paduueckoe
pellieHHe yPaBHEHHH H CHCTEM YPaBHEHHIL.

9 KUIACC

Ypncia M BLIYHCIEHHSA
PallHOHAIbHBIE YHC/A, HPPALOHAIbHBIE YHCIIA, KOHCYHBIE H OecKOHEUYHbIE

necsATHYHbIE Po6H. MHOXKECTBO JCHCTBUTE/BHBIX YHCEI, ICHCTBUTE/BHBIC YHCIA
Kak OecKOoHeuHble AecATHYHbIe apoOu. B3auMHO OAHO3HAYHOC COOTBETCTBHE
MEKY MHOXKECTBOM JI€HCTBUTEILHBIX YHCEN H KOOPAMHATHON NPAMOH.

CpaBHEHHE JICHCTBUTEIBHBIX 4YHMCEJ, apHQMETHYECKHE JIEHCTBUS €
NEUCTBUTENbHBIMH YHCIIAMH.

Pasmepsl 0OBEKTOB OKPYXAKOIIEro MHpA, UIMTEILHOCTH [POLECCOB B
OKpY’KaroIeM MHPE.

[pub/IHKEHHOE 3HAYCHHE BETUYMHBI, TOYHOCTD NPHOIMKCHHS. OxpyriieHue
ypcen. [TpUKMKa H OLIEHKA PE3Y/IbTATOB BHIMHCIICHHUH.

YpaBHeHHsI H HEPABEHCTBA

JIuneiinoe ypaBHeHue. Perenye ypaBHCHHH, CBOAAIIMXCA K JIUHEHHBIM.

KpaapaTHoe ypaBHenue. Pemenue ypaBHEHHH, CBOIAMMXCA K KBaAPaTHBIM.
buKBaapaTHOE ypaBHeHue. [IpuMephl pelleHus ypaBHEHHH TpeThbe U 4eTBEPTOM
CTENCHEH pa3sIoKEHUEM HA MHOKHTEIH.

Pemenne ApoGHO-PALMOHATBHBIX ypaBHEHHH. PemeHHe TEKCTOBBIX 3aiat
anredpandeCcKUM METOLOM.

YpaBHEHHE C ABYMs [EPEMEHHbIMHM M ero rpapuk. PemieHune cucrem ABYX
JIMHEHHBIX YPABHEHHI ¢ BYMsi [IEPEMEHHBIMH. PellleHne CHCTEM JIBYX YPaBHEHHH,
OIHO M3 KOTOPHIX JHMHElHOe, a apyroc — BTOpoii crenenu. ['paduieckas
HHTEPNPETAIINA CHCTEMbI YPABHEHHH C IBYMS IIE€PEMCHHBIMH.

PerieHre TEKCTOBBIX 3a1a4 aJlreGpandeckHM CriocoOoM.

UncnoBbic HEpaBEHCTBA M X CBOHCTBA.

PelueHne JIMHEHHbIX HEPABEHCTB C OAHOW NEPEMEHHOH. PelieHue cucrem
NIMHEHHBIX HEPABEHCTB C OJMHOW TepeMeHHOW. KBaapaTHbie HeEpaBEHCTBA.

I'padmueckass wHTEprpeTalusi HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMH.

DOYyHKUHH

KBagparuunas Qyskuus, e€ rpaduk u csoiicrBa. Ilapabona, koopauHaThl
BEPUIMHBI MTapabobl, OCb CHMMETPHH 1apadosibl.

I'paduku dyukmmit: y = kx, y=kx + b, y =k/x, y=x3, y = VX, y = |x| , 1 ux
CBOMCTBA.

YucoBble MOCIEI0BATETbHOCTH H NIPOTPECCHH



[MoHsiTHE YMCIOBOM TOCIEN0BAaTEABHOCTH. 3a/aHne [0CIeA0BaTEIRHOCTH
peKyppeHTHO# (GopMyIIon U (opMy0ii n-rO WiCHA.

Apudmernueckas U T€OMETPUYCCKAdA IIPOTPECCHH. dopmynbl #-r0 4ICHA
apU(PMETHYECKON U reOMETPUYECKO# MPOrpeccuii, CyMMBI MEPBBIX 72 HIICHOB.

U3obpaxeHne 4JICHOB apU(OMETHIECKOH U reOMETPHYECKOM TMpOrpeccHi
TOYKAMM HA KOOPIMHATHOW IIOCKOCTH. JIvHeHHbIH ¥ IKCIIOHEHIMAIIbHBIA POCT.
CnoyHbI€ IIPOLIEHTDI.



IIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS  [TPOI'PAMMBI
YYEBHOI'O KYPCA «AJTEBPA» HA YPOBHE OCHOBHOI'O
OBIEI'O OBPA3OBAHUS

JIMUHOCTHBIE PE3VYJIBTATHI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHA MpPOrpaMMbl  y4eOHOro Kypca
«Anredpa» XapaKTepH3yIOTCs:

1) naTpHoTHYECKOE BOCIIHTAHHE:

MposBIICHHEM MHTEpeca K MPOUUIOMY M HACTOSIIEMY pOCCHICKOH
MATEMaTHKH, I[IEHHOCTHBIM  OTHOIIEHMEM K  JIOCTHXKEHMSM  POCCHHCKHX
MATEMATHKOB W POCCHICKONW MaTeMaTH4eCcKOW WMIKOJIbI, K WMCIOIb30BAHUIO STHX
JIOCTIDKEHHUH B IPYIHX HayKaxX M MPUKIafHbIX chepax;

2) rpaskIaHcKoe H 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTBI) K BBIMOJHEHHIO 0053aHHOCTEN IPaX</laHWHA U peaU3aluu €ro
MpaB, MPEACTABICHAEM O MaTEeMaTHYECKMX OCHOBaxX G YHKIIMOHHUPOBAHHSA
pa3JMYHBIX CTPYKTYP, ABICHHMH, MPOLEAYP TPAKIAAHCKOrO o0rrecTBa (HaIpuMep,
BBIOOPBI, OIPOCHI), FTOTOBHOCTBIO K O0CYXKIACHHIO STHUECKHUX npobieM, CBA3aHHbIX
C NPaKTHYECKUM IPUMEHEHMEM JIOCTHKCHMH HAyKH, OCO3HAHMEM BAKHOCTH
MOPaJIbHO-ITHYECKHUX TIPUHIIMIIOB B JA€ATEIBHOCTH YIEHOTO;

3) TpyaoBO€ BOCTIHTAHHE:

YCTAHOBKOH HAa AKTUBHOE Y4YaCTHE B PCLICHHM MPAKTHYECKHX 3ajaad
MATEMAaTHYeCKOW HANpaBiIeHHOCTH, OCO3HAHMEM BAKHOCTH MATEMATHYECKOro
06pa3oBaHUs Ha MPOTSHKEHWH BCEH KM3HM JUIS YCIEIIHOH npogeccuoHaTbHOM
NEATEIHOCTH M Pa3BUTHEM HEOOXOMMMBIX YMEHHMi, OCO3HAaHHBIM BbIOOpOM H
MOCTPOCHHEM HHAMBHAYAJIbHOMH TPaeKTOPHH 00Pa30BAHUS U KU3HCHHBIX IIAHOB C
YYETOM JTMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) rcTeTHYECKOE BOCIIHTAHHE!

CrIOCOOHOCTBIO K  OMOIMOHAJTBHOMY M JCTETHYECKOMY  BOCIPHUATHIO
MaTeMaTHYecKUX OOBEKTOB, 3ajau, pEIIeHHH, PacCYKICHHH, YMEHHIO BHUICTb
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE,

5) HeHHOCTH HAYYHOIr0 MO3HAHHA:

OpHEHTAlMe B JCATENbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
TMPEACTABICHNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BHTHA HEJIOBEKA, NPUPOABI H
OOLIEeCTBA, TMOHMMAHMUEM MATEMATHYECKOW HAyKH Kak CQepbl 4eI0BCYCCKOH
NEATENbHOCTH, ITAMOB €& Pa3BUTUA U 3HAYMMOCTH I Pa3sBUTHSA LMBHIN3ALINH,
OBJIQJICHHEM SI3BIKOM MATEMATHKH M MATEMaTHYECKOH KyJIbTYPOH Kak CpPeICTBOM
MO3HAHMA MHpA, OBJAJEHHEM MPOCTEHIIMMH HABBIKAMH MCCIIEI0BATEIbCKOH
JIEATEIbHOCTH,



6) usuueckoe BocnHTaHHE, (GOPMHPOBAHHE KYJbTypbl 310POBbil H
IMOLMOHAJIBLHOTO 0J1ATONOJY THHA:

FOTOBHOCTBIO TPHMEHATH MATEMATHYECKHE 3HAHMA B HHTEpEcax CBOETO
300pOBbs,  BEIEHHsA  3/10pPOBOTO obpa3za OKH3HM  (310pOBOE  MHTAHME,
cOa/laHCHPOBAHHBIH ~ PEKHM jaHSTHHl M OTHbIXa, perysipHas (u3HuecKas
aKTHBHOCTB), C(OPMHPOBAHHOCTHIO HABbIKA pediexcun, MPHU3HAHHEM CBOETO
npaBa Ha OWHMOKY ¥ TAKOTo JK€ Npasa Apyroro 4eJI0BEeK4d,

7) IKOJOTHUYECKOE BOCTIHTAHHE:

OpHEHTAllNel HA MPUMECHCHNE MaTeMaTHICCKHX 3HAHWI U pelieHus 3a1a4
B 06MAcTM COXPAHHOCTH OKpY)KAIOWEH Cpebl, TIaHMPOBaHHA MOCTYIIKOB H
OLICHKM HX BO3MOXKHBIX TIOCIENCTBHH IS OKpY’KaloleH Cpefibl, O0CO3HAHHEM
[106aBHOTO XapaKTepa KOTOrHYECKHX NPpodIeM 1 IyTeH UX peICHHA;

8) aganTamHsa K M3MEHAIOMHAMCH yCI0BHIAM CONMAJIbHOM M NPHPOAHOH
cpeasl:

FOTOBHOCTBIO K JEHCTBUSM B YCIOBHSAX HEOMPEIENEHHOCTH, IOBBILICHHIO
YPOBHs CBOEH KOMIIETEHTHOCTH I€PE3 TPAKTHIECKYIO JIEATENBHOCTD, B TOM YHCIIC
YMEHHE YYHTBCS y APYTHX nronei, mpHoOperaTh B COBMECTHOH €ATEIBHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIMH U3 OIBITA APYTHX;

HeOoOXOIUMOCTEI0 B (DOPMHUPOBAHMH  HOBBIX 3HAHWK, B TOM YHCIE
(hOpMyJIMPOBATH WJIEH, MOHATHS, [HIOTE3bI 00 00BEKTaX U SABJICHUAX, B TOM YHCIIC
paHee HEM3BECTHBIX, OCO3HABATH nehunuTel  COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, INITAHUPOBATh CBOC Pa3BUTHUE]

CHOCOGHOCTBIO ~ OCO3HABATh  CTPECCOBYH) — CHTyallHlo,  BOCIPHHHMATDH
CTPECCOBYIO CHTYallHIO Kak BbI30B, TpeOyrouHii  KOHTPMEP, KOPPEKTHPOBATDH
MPUHUMAEMBIC PELICHHS M AEHCTBHA, (OPMYTHPOBATE M OUCHMBATHL PHCKH H
MociaeACTBHA, POPMHUPOBATH OIBIT.

METAIPE/IMETHBIE PE3YJIbTATDI

IMo3HaBaTebHble YHHBEPCAJIbHbIE y4eOHbI€ 1eHCTBHA

ba3oBbie JIOTHYECKHE NeHCTBHA:

e BLIABJIATH U XapaKTEpPHU30BATh CYIIECTBEHHBIC [IPHU3HAKH MaTEMaTHYCCKHX
00BEKTOB, TIOHATHIH, OTHOIIEHHH MEXIYy NOHATUAMH, (OPMYIHPOBATH
ONpeleNeHusl  TOHSATHHA, YCTAHABIHBATH  CYNIECTBCHHBIA  MNPH3HAK
KIacCU(UKALMKM, OCHOBAHUA 11 OOOOILEHHS W CPAaBHCHHUS, KPUTEPUH
MPOBOAMMOI0 aHAJIN3a,

e« BOCOpPHUHMMATb, (OPMYIHPOBAaTh M  NPeo0pasoOBbIBATH  CYHIACHHA:

}’TBepﬂ.P{TeﬂbHIﬂe H OTPH[IaTeHbHI)IC, €IMHHUYHBbIC, YaCTHbLIC H 06HIHC,
YCJIOBHBIE,



BRIIBASATH ~ MAaTeMaTHYeCKHe  3aKOHOMEPHOCTH,  B3aMMOCBA3H  H
npoTuBopeunss B (akTax, AaHHbIX, HAOJIOJAEHUAX M YTBEPKICHUAX,
mpejularaTh  KPUTEPUM I BBISBICHUA ~ 3aKOHOMEPHOCTCH M
MPOTUBOPEYMIA;

J€/1aTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOIMKH, JCAYKTHBHBIX H
MH/IYKTHBHBIX yMO3aKTIOUEHNH, yMO3aK/IIOUCHHH 110 AHATIOTHH;
pa3bupaTh JOKa3aTeAbCTBA MATEMATHYCCKUX yTBEPK/ICHUH (IIPSMBIE U OT
TNPOTHBHOI0), MPOBOAMTb CAMOCTOATEIBHO HECTIOMKHBIE 10Ka3aTC/IbCTBA
MATeMAaTHYECKUX (DAKTOB, BBICTPaMBATh apryMCHTALMI0, MNPHBOAUTH
NMPUMEpPHI ¥ KOHTPIPHMEPBI, 000CHOBBIBATH COOCTBEHHbIE PACCYHKICHHS,
BRIOMpATh CTOCO0 pemeHus y4yeOHO# 3ana4yn (CpaBHMBATR HECKONIBKO
BAPUAHTOB pElICHHSA, BbIOMpaTh HauOoONee MOAXOMANMH C Y4ETOM
CaMOCTOATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3zoBbie HccIe10BaATE/ILCKHE neicTBus:

MCIIONB30BaTh BOMPOCHI KaK MCCIIEN0BATE/NbCKHM HHCTPYMEHT MO3HAHMA,
(GopmynupoBaTh BOMPOCH], (UKCHPYIOLIHE IPOTHBOPEYHME, npobiemy,
CAMOCTOATEIbHO YCTAHABIHMBATL HCKOMOE H JlaHHOE, (OpMHpOBATH
TUIIOTE3Y, APTYMEHTUPOBATh CBOKO MO3UIHI0, MHEHHE,

MPOBOAMTH T10 CAMOCTOATENBHO COCTABNEHHOMY IUIAHY HECIOXKHBIH
JKCIIEPUMEHT,  HeDONbIIOe  MCCIEI0BaHWE MO  YCTAHOBJIEHHIO
0COOEHHOCTEH MaTeMaTHueckoro o00BEKTa, 3aBHCHMOCTEH OOBEKTOB
Mexk a1y co0oii;

CaMOCTOATENbHO (POpMYTHPOBATh 0000IICHHSA H BBIBOJDI 110 Pe3yIbTaTaM
NPOBEIEHHOT0 HAONIOIEHHS, HUCCIIEOBAHMUsA, OLEHUBATH JOCTOBEPHOCTDH
MOJIy4EHHBIX PE3Y/IbTATOB, BHIBOOB M 0000IICHHH;

MPOrHO3MPOBATh BO3MOXKHOE PasBUTHE IPOLECCA, a TAKKE BBIJBUIaTh
MPEITNOI0KEHHS O ero Pa3BUTHH B HOBBIX YCIOBHSAX.

Pabora ¢ nHopMaHen:

BBISBJSITH HENOCTATOYHOCTh M HM30BITOUYHOCTH HWH(OPMALIMM, JAHHBIX,
HEO0OXOAMMBIX JJIA PCILICHMA 3a/1a4H,

BbIOMpATh, AHAIW3UPOBATh, CHCTEMATW3MPOBATH M HHTEPNPETHPOBATH
MH(OPMAIIHIO Pa3JIHYHbIX BHAOB H QOPM TPEACTABICHNS;

BHIOMpaTE (GOpPMYy NpeACTaBiIeHUS HWHGOPMALMM W HIUIFOCTPUPOBATH
pelaeMble 3agaud CXEeMaMH, IHarpaMMaMM, MHOM rpapukod H HX
KOMOUHAIUSIMH;

OLIEHUBATh HAAEKHOCTH HHGOpPMALMK 0 KPHTEPHAM, MPELIOKECHHBIM
yyuTeIeM Ui ¢hOPMYTUPOBAHHBIM CAMOCTOATENBHO.

KoMMyHHKATHBHbIE YHHBEPCAIbHbIE yueOHbIe NeiiCTBHA:



BOCIIpHHUMATE H cl)opmynnposa'rb CY)XXJI€eHUs B COOTBETCTBHH C
YCIIOBUAMH U LIENAMHU OOILEHHS, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M TMHUCBMEHHBIX TEKCTaX, [aBaTh IOACHEHMA IO
X0y pelIeHHs 3aa4i, KOMMEHTUPOBATh MOJIy4YE€HHBIH Pe3yNIbTaT;

B X0¢ 00CY K/ICHH 3a/1aBaTh BONPOCHI MO CYILIECTBY 00CYKIaeMOH TEMbI,
npo6JieMbl, PEIIaeMO# 3a71a4H, BbICKa3blBaTh H/ICH, HALIE/ICHHBIC HA MIOHCK
pelleHusi, COMOCTAaBIATh CBOM CYKICHMA C CYKACHHAMH APYIHX
YYACTHUKOB JHaI0ra, oOHAPYKMBATh Pa3IMUME M CXOJCTBO MO3ULHH, B
KOpPEKTHO# (opme HOpMYyIUPOBATh PA3HOIJIACHS, CBOM BO3PAKCHHS,
NPEJACTABIsATh  PE3yNbTaThl  PELIEHHs  3aja4d,  IKCICPUMEHTA,
MCCNIEZIOBAHMA,  NPOEKTa,  CAMOCTOATENbHO  BbIOMpaTh  (opmart
BBICTYILUIEHHUS C YYETOM 3a/1a4 MPE3CHTALMK ¥ 0COOEHHOCTEH ayTHTOPUH;
MOHUMATL M HCIIONB30BaTh  IPEHUMYIIECTBA  KOMAHIHOM W
MHMBUyalbHON pabOThl NpPU pemIeHHH Y4eOHBIX MaTeMaTH4eCKHuX
3a/1a4,

MPUHUMATH LEJIb COBMECTHOM JAEATEIBHOCTH, MIIAHWPOBATh OPraHU3aLMIO
COBMECTHOH paboThl, pacnpeaensTb BHAbI padoT, I0roBapHBaTHCA,
obCyskaaTh npolece U pe3yabrat padboTsl, 00001aTh MHEHHS HECKOIBKUX
JOJIeH;

y4acTBOBaTh B TIpynmoBbix (opmax paborel (obcyxaenus, obOMeH
MHCHHAMH, MO3TOBBIC IUTYPMbl H [pYrHe), BBIIOJIHATL CBOK 4YacThb
paboThl ¥ KOOPJJMHHPOBATh CBOM JIEHCTBHA C APYTMMH 4/ICHAMH KOMaH/IBI,
OLIEHWBATh KA4€CTBO CBOErO BKJIaJa B OOLIMH NPOAYKT MO KPUTEPHSM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMH B3aMMOJACHCTBHS.

PeryasTHBHBbIE YHHBepCA/IbHbIE y4eOHbIE 1eHCTBHSA
Camoopranm3anus:

CAMOCTOATENIBHO COCTAaBJIATh IUIAH, AlFOPUTM pEIICHHUS 3a7a4yH (WM €ro
4acTh), BBIOHpaATh Crnocod pelleHHs ¢ y4€TOM HMEIOIHXCS PecypcoB H

cOOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHpPOBAaTb M KOPPEKTHPOBATH
BApHaHTBl PEILICHHUH ¢ yu€TOM HOBOH MH(pOpMaNUK.

Camoxonrpom:, IMOLUMOHAIbHbIH HHTEJLIEKT:

BIAJETh CIroco0aMM  CaMOMpPOBEpPKH, CAMOKOHTPOJIA Ipoiecca M
pe3yibTaTta pelieH!s MaTeMaTHYECKOH 3a1a4u;

NpeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh MPH DELICHUH
3ajla4d, BHOCHTb KOPPEKTHBBI B JEATEJIBHOCTH HA OCHOBE HOBBIX
00CTOATE/ILCTB, HalIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEH;
OLEHMBATh COOTBETCTBHUE PE3y/ibTaTa ACATENbHOCTH MOCTABICHHON LIEIH
M YCIOBHSM, OOBACHATH MPUYHHBL JOCTHIKECHUS WIH HEJOCTHIKEHUS 1IeJIH,
HAXOJUTh OIIHOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIBITY.



IMPE/IMETHBIE PE3VJIbTATHI

K koHuy oOy4eHus B 7 Kaacce O0OYy4alONIMIACA TMOMYYMT CICAYHOLIHE
NPEAMETHBIE PE3Y/IbTATHI:

Yuca 1 BbIYUCIEHHS

BBINOJHATD, COUETAas YCTHBIE M NMCbMEHHbIE MPUEMBI, apU()METHYCCKUC
JEHCTBHUSA C PallMOHAIbHBIMH YHCIIAMH.

HaxoauTh 3HAYEHHS YMCIOBBIX BHIPAXKCHHH, NPUMEHATb DPasHOOOPa3HBIC
criocoGbl ¥ TIPHEMBI BBIYMCIEHHUS 3HAYCHHUH IPOOHBIX BBHIPAKCHHH, COZIEPKALIMX
0OBIKHOBEHHBIC M ECATHYHbIE APOOH.

[lepexoauTh OT OMHON (HOPMBI 3aIMCH YMCEN K Jpyrod (mpeodpasoBbIBaTh
JIECATHYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI B IECATHYHYKO, B
YACTHOCTH B OECKOHEYHYIO JECATHUHYIO IpOOBb).

CpaBHHBATh H YNOpPsI0YHBATh PAllHOHAILHBIC YHCIIA.

OxpyrnsTh 4yuca.

BBIMONHATH MPUKMAKY U OLEHKY PE3yIbTaTa BbIYMCICHHH, OLICHKY 3HAUCHHH
YUCJIOBBIX BBIPAKEHHH. BBINOMHATH ACHCTBHA CO CTENEHAMH C HATypaJbHBIMH
NOKa3aTeNsaMH.

[IpuMeHATh  NPU3HAKM  JIEIMMOCTH,  PA3OKEHHE HAa  MHOXKHTCIH
HATYpaJIbHBIX YHCEIL.

Pemath NpPakTHKO-OPHMEHTHPOBAHHBIC 3a/1a4H, CBSI3aHHbIC C OTHOLICHHEM
BEJIMYHMH, NPONOPLUHOHATBHOCTBIO BEIMYHMH, NPOLEHTAMH, HHTEPIPETHPOBATH
pe3yJIbTaThl PEIICHHA 3a7a4 ¢ y4ETOM OTPAHHYCHHH, CBA3AHHBIX CO CBOWMCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.

AnrefpanyecKue BbIPaKeHHs

Ucnonb3oBaTh ajiredpanyeckyo TEPMHHOIOTHIO U CHMBOJIMKY, [IPUMEHSATH
eé B IpolLecce OCBOEHUS yueOHOro MaTepuana.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPDAXKEHHH IPH 3a/IaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BbinosiHAT ~ NpeoOpa3oBaHMA  LEIOr0  BbIPAXEHHWA B MHOTOWICH
TPUBEIEHHEM TIOJIOOHBIX CIATAEMBIX, PACKPBITHEM CKOOOK.

BLINOMHATE YMHOXEHME OJHOWICHa HAa MHOrOWIEH H MHOro4ieHa Ha
MHOTOYJIEH, MPUMEHATH (JOPMYJIbl KBapaTd CyMMbl M KBaapaTa pa3HOCTH.

OcCyIIecTBIATh Pa3N0kKEHHE MHOIOYJIEHOB HA MHOXHTEIH C IMOMOILLbIO
BbLIHECEHMS 33 CKOOKM OOIIero MHOXHUTENs, TPYMIHMPOBKUA  CllaraeMsix,
MpUMEHEHUs (HOPMYIT COKPAIIEHHOTO YMHOKCHHS.

[IprMeHsTh TpeoOpa3oBaHUsi MHOTOYIEHOB JUIS PEIICHUS Pa3IMYHBIX 3a]a4
U3 MAaTEMATHKH, CMEIKHBIX IPEAMETOB, U3 PeabHOM MPAKTHKH.

Wcnonp308aTh CBOMCTBA CTENEHEH ¢ HaTypajJbHBIMH IIOKa3aTelsiMH 1A
npeoOpa3zoBaHus BbIPAKEHHH,



VpaBHeHMS H HEPABEHCTBA

PemaTh JMHEHHbIE YPABHEHMs C OJIHOM TIEPEMEHHOW, MPHMEHSS MpaBHiIa
Tepexosia OT UCXOIHOTO YPAaBHCHHS K PABHOCHILHOMY EMY. [IpoBepsTh, ABISAETCH
JIM YKMCJIO KOPHEM YPaBHEHHS.

[IpHMCHATD rPaUYCCKUE METO/IbI NMPH PCLICHHHU JNIMHEHHBIX YPaBHEHHMH M UX
CHCTEM.

[ToxOupaTh TPUMEPbl Tap 4MCelN, SBIAIOMMXCS PEIICHHEM JIMHEHHOI'0
ypaBHEHWA C ABYMsl TIEPEMEHHBIMH.

CTpouTh B KOOPJMHATHOW TLIOCKOCTH rpaduk JTMHEHHOr0 YPaBHCHHA C
JBYMSi TIEPEMEHHBIMH, TONb3YACh TPAMUKOM, MPHUBOAWTL MPHMEPBI PEILICHHA
ypaBHEHHSI.

PemiaTh CUCTEMBI JBYX JHHEHHBIX YPABHEHHH C IBYMSA EPEMCHHBIMH, B TOM
yuciie rpauuecku.

CoctaBifTh M peliaTh JMHEHHOE YPAaBHEHHE WIH CHCTEMY JTMHEeHHBIX
ypaBHEHW#d [0 YCJIOBMIO 33/, MHTEPNPETUPOBATH B COOTBETCTBHH €
KOHTEKCTOM 3a/1a49d IMOy4EHHBIH pe3ylibTar.

DOyHKUHH

N306paxars Ha KOOPJAMHATHOM NPSMOH TOYKH, COOTBETCTBYIOMIHE 3a1aHHBIM
KOOP/IMHATAM, JIy4H, OTPE3KH, MHTEPBAJIBI, 3aNMCHIBATh YHCIIOBBIC IPOMEKYTKH Ha
anreOpandyecKkoM s3bIKe.

OrMeuaTh B KOOPJAMHATHOM TIOCKOCTH TOYKH MO 33J1aHHBIM KOOp/JMHATaM,
CTPOMTH rpaduKky THHEHHBIX QyHKIHA. CTPOUTH rpaduk QyHKumH y = [X].

OnucepiBaTh C TOMOMIBK (YHKIWH H3BECTHBIC 3aBHCHMOCTH MCEKIY
BEJIMYMHAMHU. CKOPOCTh, BpEMs, PacCTOfHHME, LEHA, KOJIHYECTBO, CTOMMOCTE,
MPOU3BOAUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIUU M0 3HAYEHUIO e€ apryMeHTa.

[TonuMaTh rpaduyeckuii crnoco® mnpeicTaBieHHs M aHanM3a MHQOpMallKHy,
M3BJIEKATh H HHTEPIPETHPOBATh HHAOPMALHIO H3 Tpa(HKOB peallbHBIX MPOLIECCOB
¥ 3aBHCUMOCTEN.

K koHIly oOy4yeHHs B 8 KJacce OOYyYalOLIMACH [OJYYUT CIIEAYIOLIHE
NPEeMETHBIE PE3yIbTAThI:

Yucaa v BBIYHCICHHSA

Wcnonb30BaTh HayalbHbIE TPEACTABIECHUS O MHOXKECTBE JICHCTBHTEIbHBIX
Yucell JUIS CPAaBHEHUS, OKPYTJICHHS U BBIYMCICHHH, H300paXaTh JCHCTBUTEIbHbIC
YKC/Ia TOYKAMHU Ha KOOPAMHATHOM MPAMOH.

[IpumeHsATh NOHATHE APU(METHYECKOrO KBAJPATHONO KOPHS, HAXOIHMTh
KBAJpPATHbIE KOPHH, UCIOIb3YS TMPH HEOOXOAMMOCTH KallbKYJIATOP, BBIMOIHSATH

npeoOpa3oBaHusl BLIPAKECHUN, COJAEPKALIMX KBAAPATHBIC KOPHH, HCIIONIb3Ys
CBOMCTBA KOPHEH.



Wcnons3oBaTh 3amucu OOJIBIIMX M MaJIbIX 4YHMCENl C MOMOIIBI0 AECATHYHBIX
apobeii u crenenei yucna 10.

AnredpanyecKne BbIPaKeHHs

[IpuMEHATh MOHATHE CTENEHH C UEABIM  [10KA3aTeneM, BBINOMHATE
MpeoOpa3oBaHUs BbIPAKEHHUHI, COJEPIKALINX CTENEHH C LCIbIM [10Ka3aTCICM.

BEINOMHATh TOXIECTBEHHbIE MPe0Opa30BaHHA PALHOHAIBHBIX BbIPAKCHHH
Ha OCHOBE TIPABHJI JIEHCTBHI HAa1 MHOTOYIEHAMH U anreGpandecKumMu ApoOsMH.

PacknaapiBaTh KBapaTHBIN TPEXUIEH HA MHOXKHUTEIIH.

[IpumensTh mpeobpa3oBaHus BHIPAXKEHUH [UIS PEIICHUS PA3IMYHBIX 337134 U3
MAaTEMaTHKH, CMEXKHBIX MPEIMETOB, U3 PEabHON MPAKTHKH.

YpaBHeHHSI H HEPABEHCTBA

Pewiath JMHEHHBIE, KBAaApaTHbIC YPAaBHEHHS M palHOHAIbHbIC YPaBHCHMA,
CBOZSILMECS K HUM, CUCTEMBI IBYX YPABHEHHH C JABYMS IICPEMECHHBIMH.

T[TpOBOAMTH MPOCTEHIINE HCCIICAOBAHNSA YPABHEHUH M CHCTEM YPaBHCHMH, B
TOM YHUCIIE C IPUMEHEHHEM rpapMyYeCKUX MPEACTaB/ICHUI (YCTaHABIMBATb, HMEET
M YpaBHEHHWE WM CHCTEMa YPaBHEHHMH PEUICHHS, €CIIM MMEET, TO CKOJIBKO, H
npouee).

Ilepexo/uTh OT CJIOBECHOM (HOPMYIMPOBKHM 3aaud K €€ anredpanyueckom
MOZEIH C TIOMOIUBIO COCTABJICHHMS YPAaBHEHHs WIH CHCTEMbl YPaBHEHHH,
MHTEPIPETUPOBATH B COOTBETCTBAM C KOHTEKCTOM 3a/1a4H IOJTy4CHHBIH PE3yJIbTar.

[IpMeHATb CBOWMCTBAa YHCIIOBBIX HEPABECHCTB U1 CPaBHCHHSA, OLICHKH,
peliaTh JMHEHHbIe HEPAaBEHCTBAa C OJHOW MEPEMECHHOW M MX CHCTEMbl, JaBaTh
rpaguyYecKyl0 WJUTIOCTPALIMIO MHOXECTBA PEIICHWH HEPABEHCTBA, CHCTEMbI
HEPABEHCTB.

DOYyHKIHH

[ToHMaTh M MCIOJNB30BaTh (YHKIIMOHATIbHBIE MOHATHA M A3bIK (TEPMHUHBI,
CHMMBOJIMYECKHE 0003HAUEHMA), OMPEACIATh 3HAYCHUE (QYHKUMH [0 3HAYCHHIO
apryMeHTa, OTpeJensaTh CBOHCTBA (PYHKIHH 110 €€ rpadHKy.

Crtpoutb rpaduKu 3JICMECHTAPHBIX (DYHKIIHIA BH/IA:

y = k/x, y = x2, y = x3,y = [x|, y = VX, ONHCbIBATb CBOHCTBA 4MCJIOBOi
Gynkunu no e€ rpapuxy.

K xoHiyy oOydenus B 9 kaacce oOyuaroimiuics TNOMYYHT CleayIOLIHe
MPEIMETHBIE PE3YJIbTATHI:

Yucsia 1 BbIYHCICHHS

CpaBHHUBATh M YTIOPAZOYMBATH PAIIMOHAIBHBIEC M HPPALIMOHAIBHBIE YHCIIA.

BeinonHATe  apudMeTHyeckue JEHCTBHA € pPALMOHATBHBIMH YHMCIIAMH,
coyeras YCTHbIE M I[TUCbMEHHbIE [PHEMBI, BBIMOJHATh BBIUYMUCICHHA C
MpPaLMOHAIBHBIMH YHACIAMH.



HaXomuTh 3HAYEHHs CTETeHell ¢ LEIbIMM TI0Ka3aTelsiMH U KODHEH,
BBIYUCJIATE 3HAYECHHUS YHUCJTOBBIX Bblpa)KQHHf:I.

OKpYIJIATh JICHCTBUTENBHBIC YMCIA, BBINOJHATE TNPHKHAKY pE3ybTara
BBIYMCIICHHI!, OLIEHKY YUCIIOBBIX BBIPAKEHUH.

YpaBHeHHS H HEPABEHCTBA

Peware JHHEHHbIE H KBaJIpaTHBIE YPABHCHHA, YpaBHCHHA, CBOAALIHECA K

HHUM, IPOCTEHIINE APOOHO-PALMOHATBHBEIE YPABHEHHA.
PemaTh CHCTEMbI ABYX JHMHEHHBIX YPaBHEHMH C JABYMS NCPEMCHHBIMH H

CHCTEMBI JIBYX YPaBHEHHi1, B KOTOPBIX OZIHO YPaBHEHHE HE SBJIACTCA NTHHEHHBIM.

PeliaTh TEKCTOBBIE 3aiauyd anredGpauuyeckuM CrocodOM C  MOMOMIBIO
COCTABIIEHNS YDABHEHHS WM CHCTEMBI JIBYX YPaBHEHHH C IByMS NIEPEMEHHBIMA.

[IpOBOAHTH MPOCTEHIIHE UCCIEIOBAHMS YPABHEHUI U CHCTEM ypaBHEHHUH, B
TOM UYHCIIe C PUMEHEHUeM rpauuecKux MpeacTaBiIeHHil (YCTaHaBIMBATh, HMECT
I ypaBHEHWE WIH CHCTEMA YPABHCHHH PCIICHHA, €CIH MMECT, TO CKOJBLKO, M
npouee).

PemaTh JMHEHHbIC HEPABEHCTBA, KBAAPATHBIC HEPABEHCTBA, M300paXkaTh
pellieHHe HEPABEHCTB HA YHCIIOBOH NPSMOMH, 3aMHChIBATh PEIICHHE ¢ MOMOILIBIO
CHUMBOJIOB.

Pemath CHCTEMbl  JIMHEMHBIX  HEPaBEHCTB, CHCTEMbl  HCPABCHCTB,
BKJIFOYAIONIME KBAJPaTHOE HEPABEHCTBO, W300paXaTh pEIICHHE CHCTEMB
HEpPABEHCTB HA YMCIOBOH MPAMOH, 3aNMCHIBATH PELICHNE C TOMOILbIO CHMBOIIOB.

Mcnonb30BaTh HEPABEHCTBA MPH PEIICHMH Pa3IMYHbIX 3a/1a4.

QOyHKIHH

PacrosnaBate (yHKIMH u3ydeHHBIX BH0B. [loka3biBaThb CXEMaTHYECKH

pacnonokKeHNE Ha KOOPAMHATHOM TIOCKOCTH rpapukoB QyHKUMA BHAA: Y = kX, y
ke +b y=kixy=ax2 + bx + ¢,y =x3, y=1x, y = |x|, B 3aBHCHMOCTH OT
3HauYeHHH KO3 (HHUHEHTOB, OITHCHIBATH CBOHCTBA ()YHKIIHIA.

Crpouts U M300paskaTh CXEMaTHYECKM rpadMku KBaApaTUUHBIX (YHKIHiA
OMHCHIBATH CBOUCTBA KBAAPATHYHBIX (DYHKIH MO UX rpadukam.

Pacriosnasath kBagpaTHuHyi0 QyHKUHMIO 110 hopmye, MPHUBONUTDL [PUMEPEI
KBaJPaTHYHbIX GYHKIMH U3 peanbHOM KU3HK, PU3UKH, TE€OMETPHH.

UucsioBbie NOCII0BATEILHOCTH W IPOTPECCHH

PacnosHaBath apudmeTnueckylo M reOMeTpHYECKYIO IIPOrPeCcCHH  TIPH
pasHbIX cnocodax 3aJaHus.

BbLINOAHATE  BBIYHCIEHHA C  MCIOIb30BAHUEM GopMyn n-ro uneHa
apu(pMETHIECKON U reOMeTPUIECKOM MporpeccHit, CYMMBI MIEPBBIX N YICHOB.

M300pakarh 4ieHbl MOC/IEN0BATEIbHOCTH TOYKAMH HA KOODAMHATHOM
IJIOCKOCTH.



Pemats 3a7auM, CBSI3aHHBIE C YHMCIIOBBIMH I10CIEI0BATEILHOCTAMH, B TOM
yucie 3a1a4M M3 peasbHOM KU3HU (C MCTIONB30BAaHHEM KaIbKYyJIATOPA, 1M POBBIX
TEXHOJIOTH#M).



TEMATHYECKOE INIAHUPOBAHHUE
7 KJIACC

HaumenoBanue pa3aeioB H TeM
nporpaMmmsi

Ne i/

Ywucna u BeiauciaeHus. PallmoHansHble
YHCIa

Anrebpanyeckue BhIpaXKeHUs
YpaBHeHHs H HEpaBEHCTBA
Koopaunatsl ¥ rpadukn. PyHKuuu

[ToBTOpenue u 0bobLIEeHHE

OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

Kosm4ecrBo 4acos

Bceero

25

27

20

24

102

KonTpoabusble
padorsl

IlpakTH4eckne
padoTbI

INEeKTPOHHBbIE
(uudposbie)
obpa3zoBaTesbHbIE
pecypcel

bubsmoreka 1JOK
https://m.edsoo.r/7f415b90

bubnuoreka LJOK
hitps://m.edsoo.ru/7f415b90

bubnunoreka [JOK
https://m.edsoo.ru/7f415b90

bubmmoreka 1JOK
https://m.edsoo.ru/7f415b90

bubnuoreka LIOK
https://m.edsoo.r/7{415b90




8 KVIACC

Ne ni/n

10

HauMeHOBAHME PA3IEIO0B H TEM
TPOrpaMMsI

Yucna v BeiyucieHus. KpajaparHble KOpHH

Yucna u BerunciaeHusi. CTeneHb ¢ HesbIM
NnoKasaTeJieM

Anrebpandeckue BbIpaKeHHs.
KBajapatubiii Tpéxunen

AnrebpaHdecKne BbIpaKeHHs.
Anrebpandeckas 1po0db

VYpashenus u HepaBencTBa. Kpanparubie
YpaBHEeHHs!

VpaBHeHus 1 HepaBeHcTBa. CHCTEMBI
yYpaBHeHHil

VpasHenus 1 HepaBeHcTBa. HepaBeHcTBa
Oynxuuu. OCHOBHbBIE NOHATHS
Oynkuuu. Yucnosbie pyHKIMH

[ToBTropenue u 0600LIEHHE

OBUHIEE KOJIMYECTBO YACORB T10 I[TPOI'PAMME

Koan4ecTBo yacos

Beero

15

15

15

13

12

102

Konrpoabubie
padorsl

IIpakruueckue
padoTbI

JNeKTPOHHbIE
(undposbie)
obpa3oBaTe/ibHbIe

pecypest

buonuoreka LIOK
https://m.edsoo.ru/7{417af8

bubaunoreka LIOK
https://m.edsoo.ru/7f417af=

Bubtanoreka [IOK
https://m.edsoo.ru/7{417afR

bubaunoteka [IOK
https://m.edsoo.ru/7f417afR

bubauoreka LIOK
https:/m.edsoo.ru/7f417afR8

bubnuoreka LIOK
https://m.edsoo.ru/7f417afR
bubanoreka [JOK
https://m.edsoo.ruw/7f417afR

Bubnuorexa 1HOK
https:/m.edsoo.rw/7f417af8

buonunoreka [IOK
https:/m.edsoo.ru/7f417afR

Bubnuoreka 1HIOK
https://m.edsoo.ru/7f417afx




9 KJIACC

Ne n/m

HauMeHOBaHHE Pa3ie/ioB H TeM
NPOrpaMmel

Yucna W BeldKciieHnd. JledcTBUTE/IbHBIE
yuclia

VpaBHeHus H HEpaBeHCTBA. Y paBHEHUs C
OIHOM NepeMEeHHOH

VpagHenus U HepaBeHcTBa. CHCTEMBbI
ypaBHeHUH

Vpasnenus U HepaBeHcTBa. Hepasenctsa
DyHKIHH

YucoBble TOCiie10BaTeIbHOCTH

IlosTOpeHue, 0600LIEHHE, CHCTEMATH3ALIMA
3HAHUH

OBIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

Koau4yecrso yacos

Bceero

14

14

16

16

18

102

Koutpoabusie
paboTsi

IpakTHueckue
paborsr

)/IEKTPOHHBIE
(uudpossie)
obpa3oBarTeJibHbIE

pecypes

bubnuorteka 1JOK
https://m.edsoo.ru/7f419d08

bubmuoreka 1JOK
https://m.edsoo.ru/7f419d08

bubmuotexa 1JOK
https://m.edsoo.ru/7f419d08

bubmorteka 1JOK
https://m.edsoo.ru/7f419d08

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

bubaunorexka 1HOK
https://m.edsoo.ru/7f419d08

bubnuorteka 1HOK
https://m.edsoo.ru/7f419d08




