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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIE€TCS OJHAM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHAa 00ECIIeYnBAET N3YUCHHE IPYTUX AUCHUIUIMH, KaK €CTeCTBEHHO-
Hay4yHOTo, TaK W TyYMaHUTAPHOIO LMKIOB, €€ OCBOCHHE HEOOXOOUMO IS
IPOAOJDKEHUsI 00pa30BaHUs U B MOBCEAHEBHOM KU3HU. Pa3BuTHe y o0yuaronmxcs
HAyYHBIX TPEACTABICHUNA O TMPOUCXOXKICHUM U CYIIHOCTH ainre0panyecKux
abcTpakiuii, cnocobe OTpakeHHs MAaTeMaTUYECKON HAYKOMW SIBJICHUN U TPOIIECCOB
B NPUPOAE U OOIIECTBE, POJM MATEMAaTUYECKOTO MOJEIMPOBAHUS B HAYyYHOM
IO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIILJICHUS, HEOOXOAUMBIX I aJanTaldd B COBPEMEHHOM LU(POBOM
oOmectBe. N3yueHue anreOpsl oOecreuMBaeT pa3BUTUE YMEHUS HAOIIOAATH,
CpaBHHMBaTh, HAXOAHWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAThH CBOM JIEUCTBUS U BBIBOJBI,
(dopmynupoBath yrBepkaeHUs. OcBOeHUE Kypca aaredpbl o0ecreunBaeT pa3BUTHe
JIOTUYECKOTO MBIIIJICHUST OOYy4YaloUUXCA: OHU HCIONBb3YIOT JEAyKTHBHBIE U
WHAYKTUBHBIE pacCyXJIeHus, 00001IeHne U KOHKPETH3AIUI0, abcTparupoBaHue u
anajmornto. OOydenwe  anreOpe  mpeAmnoyiaraeT  3HAYUTEIBHBIE ~ O00BEM
CaMOCTOSITENIbHOM ~ J1€ATEIbHOCTH OOYyYarolIUXCs, IOATOMY CaMOCTOSITENIbHOE
pellIeHre 3a1a4 SBJSETCS peann3alueil JesiTeIbHOCTHOIO IPUHIUIIA O0yYeHUs.

B ctpykType nporpamMmMsl yaeOHOTO Kypca « Anredpay 11t OCHOBHOTO 00ILIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEP’KaTEIbHO-METOJUUYECKHUE JINHUU:
«Unucna W BBIUKCICHHS», «ANreOpandeckue BBIPAKCHUA», «YpaBHEHHUS W
HepaBeHCTBay, «DyHkumuy. Kaxmas w3 3TUX coaepKaTebHO-METOAMYECKUX
JMHUM pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUEHHsI Kypca, B3aUMOJEHCTBYS C
ApyTMMH €ro JuHMAMH. B Xone wu3ydeHus ydeOHOro Kypca OO0y4arouiumcs
MPUXOJUTCS JIOTHYECKH PACCy’KJaTh, HCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBII
s3bIK. B CBs3W ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIIOYCHBI
HEKOTOPBIE OCHOBBI JIOTUKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3ieliax
MaTeMaTUYeCKOro 00pa3oBaHUsl U CIIOCOOCTBYIONINE OBIAJCHUIO O0YYaIOIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMarudeckoro si3blka. ConepkarenbHOW |
CTPYKTYPHOM OCOOECHHOCThIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Copepxxannie nuHHM «YucCTa W BBIUYUCICHUS» CIY’)KUT OCHOBOM IS
JaJIbHEHIIIer0 U3Y4YeHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOIINXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IOBCETHEBHON
KU3HU. Pa3BUTHE NOHATHA O YMCIE HA YPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUsA
CBSI3aHO C PAaLMOHAIBLHBIMH M UPPALMOHAIBHBIMH YMCIaMH, (popMHpOBaHHEM



MpEACTaBIECHUMN O AEHUCTBUTEILHOM YHUCIIE. 3aBEPIICHUE OCBOEHUST YUCIOBOM JTMHUU
OTHECEHO K cpeiHEMY 00111eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandeckux JMHUN — « AreOpanyeckue BhIpaKeHUsD)
U «YpaBHEHHsS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHMIO Y OOYUAOIIUXCS
MaTEMaTUYECKOro armapara, HeOOXOAMMOTro JUIsl pelleHUs 3ajJad MaTeMaTHKH,
CMEXKHBIX MTPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
oO1ero o0pa3oBaHusi y4eOHBI MaTepuall TPYHIUPYETCs BOKPYT PallMOHATIBHBIX
BbIpaXXEHUN. AJredpa JEMOHCTPUPYET 3HAUEHHWE MATEMATHUKU KaK SA3bIKa JJIst
MOCTPOCHUSI MATEMAaTHYECKUX MOJICNICld, OMHUCAaHUsA TPOLIECCOB U  SBJICHUUN
peanbHoro mMupa. B 3amaun oOydenus anreOpe BXOAAT Takke MalbHEWIIEe pa3BUTHE
AITOPUTMHYECKOTO MBIIIJICHUS, HEOOXOJIUMOT0, B YACTHOCTH, JIJIs OCBOCHHSI Kypca
nHQOpMATHKA, ¥  OBJAJACHWEC HaBBIKAMH  JEAYKTUBHBIX  PACCYXKICHUM.
[IpeobpazoBanrie CUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTUIO BOOOPAKEHMUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepsxanue GyHKIMOHATHHO-TPAPUUYECKON JTMHUU HAIIEJIEHO HA MOJIyYeHUe
0oOy4JaronMMucs 3HaHUM O (PYHKIUSAX KaK BaKHEHIIEH MaTeMaTH4YeCKOW MOeNu
JUTSL ONMCAHUS ¥ KCCIIEIOBAHUS pa3HOOOPa3HbIX IPOLIECCOB U SIBICHUM B IPUPOJE U
obmectBe. M3yueHne marepuasa CrocoOCTBYET pa3BUTUIO y OOyYarOLIMXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEeMaTHKA —
CJIOBECHBIC, CHMBOJMYECKHE, TIpaduiecKkue, BHOCUT BKJIaA B (HOPMHUPOBAHHE
IIPEICTaBICHUN O POJIM MATEMATUKHU B Pa3BUTUU [TUBWIN3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMy IlaHy B /-9 Kiaccax wu3ydaeTcss Y4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEIYIOUIME OCHOBHBIE PA3AEINbl COJEP KAHMS:
«Yucna u BBIUKUCICHUSN», «ANTEOpanyecKre BBIPAKEHUSN», «YPaBHCHUS W
HEpaBEHCTBa», « DYHKIIUI.

Ha usydyenue yue6HOro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce —
102 vaca (3 yaca B Hezenio), B 8 kinacce — 102 vaca (3 waca B Hezeno), B 9 kinacce
— 102 gaca (3 yaca B HeEITIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yucia 1 BHIYMCICHUA

Jpobu OOBIKHOBEHHBIC U JIECATHYHBIC, TIEPEXO] OT OAHOW (OPMBI 3aMHCH
npobet k apyrou. [loHATHe panMOHATBPHOTO YHCHA, 3aluCh, CpPaBHEHHE,
yHOPSIOUYUBAHUE  pAllMOHANIBHBIX uucel. ApudmeTnueckue JEUCTBHUS C
palMOHAIBHBIMHA YMCIIaMu. PellieHue 3aiad U3 peaibHOW NMPaKTUKWA HAa 4acTH, Ha
Ipoowu.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTelieM: OINpeleieHue, MpeoOpa3oBaHue
BBIPAXEHUI HA OCHOBE OIpEeCHUs, 3aMucCh 00nbIUX yucen. [IporeHTsl, 3anuch
IIPOLIEHTOB B BUjE JIpoOU U JpoOH B BHJIE MPOICHTOB. TpU OCHOBHBIC 3aJlayu Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 PEabHOU MPAKTUKHU.

[IpumeHeHMEe TNPHU3HAKOB  JICIIMMOCTH, PAa3J0KEHUE HAa  MHOXKHUTEIN
HATYpPAJIbHBIX YHCEII.

PeanbHble  3aBUCMMOCTH, B TOM 4YHCIe TpsMas ©W  oOparHas
IIPONIOPUMOHAIIBHOCTH.

AJire0panvecKue BbIPaKeHUsI

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHHUS C NIEpEMEHHOU. [lomycTumple
3HAUYCHMS NepeMeHHbIX. [IpeacTaBienre 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIC
dopmynsl. Beruucienus no popmynam. IlpeodpazoBanue OyKBEHHBIX BhIPaXEHUH,
TOXKJIECTBEHHO paBHbIE BBIpAXKECHHS, TMpaBuia NPeoOpa3oBaHUs CYMM W
IPOU3BEICHUH, MPABUJIA PACKPBITHS CKOOOK U TPUBEICHUS TIOIOOHBIX CIIaracMbIX.

CBOMCTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowiensl 1 MHOTOWIEHbl. CteneHb MHOTOWIeHa. CloXKeHue, BHIYUTAHMUE,
YMHOXE€HUE MHOTOWIEHOB. DOpMYJIbI COKPAIIEHHOIO YMHOXKEHUA: KBAAPAT CYMMBI
¥ KBaapar pazHocTtu. Popmysia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOTOWJICHOB Ha
MHOKHTEH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHWsI, MpaBWia TpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHHUIM.

JIluHeiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
yYpaBHEHUSI, PEIICHUE JIMHEUHBIX YpaBHEHHI. COCTaBIEHUE YPABHEHUM IO YCIOBUIO
3aaaun. Pemenue TeKCTOBBIX 3a7a4 ¢ MOMOILBIO YPABHEHHU.

JIuneitHOe ypaBHEHUE C JIByMs MEepEMEHHBIMU U ero rpadguk. Cucrema aByX
JVHEWHBIX YpPaBHEHMM C JBYMs IE€PEMEHHBIMH. PemeHue cucreM ypaBHEHHU
croco00oM MoAcTaHOBKU. [IpuMepsl peleHrst TEKCTOBBIX 3a/1a4 ¢ HOMOIIbIO CUCTEM
YpPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npsimou. UucinoBsle TpOMeXXyTKU. PaccTosinue mexny
JIBYMs TOYKaMU KOOPAUHATHOM MPSIMOM.

[IpsimoyronbHast cuctema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPJAWHATHOMU mockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX GopMyTamMHu.
Ytenue rpadukoB peanbHblx 3aBucumocteil. [loustue dynkiuu. Ipaduk dyHKimm.
CgoiictBa (dynkiui. JIunerinas ynkuus, eé rpaduk. I'padux dynkiuu y = [X|.
I'paduueckoe pernieHrne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX YpaBHCHHIA.

8 KJIACC

Yucia 1 BIYMCICHUSA

KBagpatueiii kopenb u3 umcina. [loHstre o0 wupparMOHAILHOM YHUCIE.
JlecaTuuHble TPUOIMKEHUST UPpALIMOHANBHBIX ynced. CBoMCTBa apupMeTHIECKIX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIIOBBIX BHIPAXKECHUM
Y BBIYUCJICHUAM. J[eMICTBUTENIbHBIC YKCIIA.

Crenens ¢ 11e1bIM IOKa3aresieM U €€ cBoiicTBa. CTaHIapTHAS 3alliCh YKCIA.

AJire0OpanvecKue BbIPaKeHUs

KBampaTHbIil TpEXUIIEH, PA3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIH.

AnreOpanyeckas apodb. OCHOBHOE CBOMCTBO anreOpamveckoil JpoOu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JeJIeHHWE aireOpandeckux Jpooeil.
PanronanbsHbie BRIpaXXEHHS U UX PE0Opa3oBaHHUE.

YpaBHeHMs M HEPABEHCTBA

KBagpatnoe ypaBHenue, hopmyiia KOpHEH KBaapaTHOTO ypaBHeHuUs. Teopema
Buera. Pemenne ypaBHEHHM, CBOISIIMXCS K JIMHEHHBIM UM KBAJPATHBIM.
[Ipocreiime qpoOHO-palMOHATbHBIE YPaBHEHUSI.

I'paduueckas uHTEpHpeTalvs YPaBHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YpPaBHEHUW C JABYMsl IIepeMEHHbIMHU. [Ipumepsl pemeHus cuctem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMMU.

Perienune TeKCTOBBIX 3a71a4 alNreOpanyeckuM CriocoOOM.

YucnoBble HEpABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkiuu. OGIaCTh ONPEIeTIEHUS 1 MHOKECTBO 3HaUECHUN (PYHKITUH.
CnocoObl 3a1aHust QyHKUIUM.

I'padux dbysaxkmun. Utenue cpoiictB (ynkmuum mo e€ rpaduky. [Ipumepsr
rpa@uKoB GYHKIHMA, OTPAKAIOIIUX PEATTbHBIE TPOLECCHI.

ODYHKIMY, ONHCHIBAOIINE TMPSAMYI0O W OOpaTHYH MPONOPIHUOHATHHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkimn Y = X2, Y = X3, y = Vx, y=|x|. [padudeckoe
pellIEHNE YPAaBHEHUN U CUCTEM YPABHEHMM.



9 KJIACC

Yucia 1 BBIYUCTICHUA

PanmonaneHpie 4ncna, UppaldoOHAIbHBIE YHCIa, KOHEYHbIE U OECKOHEUHBIE
JEeCATUYHbIE poOH. MHOXKECTBO NEUCTBUTEIIBHBIX YUCEIN, ICHCTBUTEIbHBIEC YHCIIA
Kak OECKOHEUHbIE JeCATUYHbIE JpoOu. B3auMHO OJHO3HauHOE COOTBETCTBUE
MEXAY MHO>KECTBOM JICHCTBUTENIBHBIX YUCEN U KOOPAUHATHON IIPSIMOA.

CpaBHeHHE [IEHCTBUTENBHBIX 4YHCEN, apu(Mmernyeckue JAEUCTBUA C
JEHUCTBUTEILHBIMU YHCIIAMU.

Pasmepbl OOBEKTOB OKPYXKAIOLIETO MHUPA, UIUTEIBHOCTH IIPOIECCOB B
OKPY’KAIOIEM MHDE.

[TpuOnmxE€HHOE 3HAUECHUE BEJIIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucen. [Ipukunka u oneHka pe3yibTaTOB BBIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOe ypaBHEHME. PelieHHne ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHMe. PenieHue ypaBHEHUMH, CBOASAIIMXCA K KBAJIPaTHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUNW TPETbEW U 4ETBEPTOU
CTETIEHEN PAa3JI0)KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-palOHANBHBIX YpaBHEHHM. PelieHue TEKCTOBBIX 3ajad
anreOpanyecKkuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEpEMEHHBIMU U €ro rpaduk. Perienue cuctem IBYX
JMHEWHBIX YPABHEHHN C ABYMS IIEPEMEHHBIMU. PellieHre cCucTeM IByX ypaBHEHHI,
OIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoM creneHu. I'paduyeckas
UHTEpIIpETaLNs CUCTEMBI YPABHEHUU C IBYMs IIEPEMEHHBIMHU.

Pemennie TEKCTOBBIX 3a71a4 aaredpanyeckKuM crocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mMepeMeHHOW. PemieHne cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBampaTHele HepaBeHCTBaA.
['padmyeckas uHTEpIpeTalds HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMs
IIEpEMEHHBIMH.

DyHKIUU

KBagpatuunas ¢ynkuus, e€ rpaguk u cBoiictBa. Ilapaboina, koopAuMHATHI
BEPIIMHBI 1TapaboJIbl, OCh CAMMETPHUH MapadoJIb.

I'padukn byskmumii: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| u ux
CBOMCTBA.

YucioBbIC IOCTEA0BATEIHHOCTH M IIPOIPECCHU

[ToHsiTHE YKCTIOBOM MOCIIENOBATENBHOCTH. 3aJJaHUE MOCIEA0BATENBHOCTH
PEKyppEeHTHOM opmyoit u popmyrnoi N-ro yieHa.

ApudmeTrnueckas U reoMeTpuueckas nporpeccur. @opmynsl N-ro dieHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UIEHOB.



N300paxenne YiIeHOB apU(PMETHUYECKOW MU TEOMETPUUYECKOM MPOTrpeccHii
TOYKaMH HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUIMAIBHBIM POCT.
CJ105KHBIE€ TTPOIICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS MPOrpaMMbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKkTepHu3yloTCs:

1) naTpuoTHYeCKOE BOCIINTAHNE:

IIPOSIBJICHUEM HHTEpeca K MNPOLIJIOMY M  HACTOAIIEMY POCCHMCKOM
MaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHXKEHHUSM  POCCUUCKHUX
MAaTEMaTUKOB M POCCHUMCKOM MATEMAaTUYECKOW IIKOJbI, K HCHOJb30BAHUIO 3THUX
JOCTHKEHUH B IPYTUX HayKax U MPUKJIAJHBIX cepax;

2) Tpa:KIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3aliu ero
MpaB, NPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SABJIECHUMN, NPOLEAYp TPaXJTaHCKOro oOIliecTBa (HarpuMmep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO STHUECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJILHO-3THYECKUX IPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKUX 3ajad
MaTeMaTUYeCKOW HaMpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTeMaTHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH KU3HU JUIsl YCHEWIHOW MpodeccroHanbHOU
JESTeIbHOCTY U Pa3BUTUEM HEOOXOJWMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAMBHUIYAIbHON TPaeKTOPUU 00pa30BaHUs U KUZHEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY W  3CTETHYECKOMY  BOCHPHUSITHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3ajau, PELIECHUM, pPacCyKICHHUM, YMEHUIO BUIEThH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTallMeld B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, MPUPOAbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak CQepbl YelIOBEYEeCKOU
JEATEIbHOCTH, JTANOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALIUY,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MATEMATHYECKOW KYyJBTYpPOW KaK CPEICTBOM
MIO3HAHHUS MHpA, OBJIAJACHHEM MPOCTEHIIMMH HAaBBIKAMU HCCIEI0BATEIbCKON
NEeSATENbHOCTH;



6) ¢u3uueckoe BocnuTaHue, (PopMHUPOBAHHE KYJBTYPbI 3/10POBbSI H
IMOLMOHAJIBHOIO 0J1arONOJyYHs:

TOTOBHOCTBIO NPHUMEHATh MAaTEMATHUYECKUE 3HAHUS B HHTEPECax CBOETO
3I0pOBbs, BENEHUS  370poBoro oOpa3a JKM3HM  (3A0pPOBOE  IHUTAHUE,
cOamaHCUPOBAHHBIA PEXUM 3aHATUH H  OTHbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBbIKA peieKcHu, MPU3HAHHEM CBOETO IIpaBa
Ha OUIMOKY M TaKOro e IpaBa Jpyroro 4ejJoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpUEHTallMel Ha TPUMEHEHUE MATEMATUUECKUX 3HAHUH JIJIS PELICHMS 3a7a4 B
00JIaCTH COXPAHHOCTU OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLICHKU
MX BO3MOYKHBIX MOCIEACTBUH JIsl OKPY’KAIOIIEH CPe/lbl, OCOZHAHUEM TJI00AIIBHOTO
XapakTepa 3KOJOTHYECKHUX IMpo0JieM U MMyTei UX pelIeHMts;

8) amanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIHATbHOW U MPHPOITHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUTBCA y IPYTHX JIOJAEH, IMpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMY U3 OIBITA APYIHX;

HEOOXOAUMOCTBI0O B (POPMUPOBAHUM HOBBIX 3HAHWHA, B TOM YHUCIE
(bopMynMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCJE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIMUTBI COOCTBEHHBIX 3HAHUN WU
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyalll0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH
MIPUHUMAEMbIE pelIeHus] U JeHCTBUA, (OPMYIMPOBATH W OLIEHUBATh PUCKH U
HOCNeACTBUS, (POPMUPOBATH ONBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eliCTBUSA

ba3zoBble j1ornyeckue qeicTBus:

e BBIABIITH M XapaKTEPHU30BaTh CYIIECTBCHHBIC TIPU3HAKA MAaTEMaTHUECKHX
00BEKTOB, TOHATHHA, OTHOIICHWH MEXIy MOHATHAMHU, (POpMyIHpOBaATH
OompenecHUs]  MOHATHHA, YCTaHABIMBATh CYIICCTBEHHBIH  IMPU3HAK
Kinaccuukanyuu, OCHOBAaHWS Il OOOOIIEHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHpUHHMMATH, (OPMYIUPOBATH W  MPEOOPa3OBHIBATH  CYXKICHHS:
yTBEpAUTEIbHbIE W OTpPUIIATEIbHBIC, €IUHUYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISBIIATH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aHMOCBSI3U U
npoTuBOpeurss B (akTax, AAHHBIX, HAOIIOACHUAX M YTBEPXKICHUSX,
npeyaraTb KpUTEPUN JUIsl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNH;
JIeNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHAYKTUBHBIX YMO3aK/IIOUEHNUN, YMO3aKIIFOUEHUH 10 aHAJIOTUH;
pa30upaTh 10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKICHUN (PSIMBbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIIOKHBIE JOKa3aTeJIbCTBA
MaTeMaTUYeCKuX (DaKToB, BBICTpAUBaTh AapryMEHTALMIO, IPUBOAUTH
MIPUMEPBI U KOHTPIIPUMEPBL, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;
BBIOMpATh CMOCOO penieHus yuyeOHOMl 3agauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIIEHUs, BBIOMpATh Haubojee MNOAXOMAIIMI ¢ Y4ETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JelHCTBHA.

MCIIOJIb30BaTh BOMPOCH KaK MCCIIEIOBATEICKUNA MHCTPYMEHT MO3HAHMUS,
(opMynMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUNE, MpoOIIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JIaHHOE, (HOpMHUPOBATH
TUIOTE3Y, ApIYMEHTHUPOBATh CBOIO MO3UIINIO0, MHEHUE;

OPOBOJUTh 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
OKCIIEPHMEHT, HEOOJbIIOE HMCCIENOBAaHHE MO YCTAHOBIEHHIO OCOOCHHOCTEH
MaTeMaTHIECKOro 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;
CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAOIOACHUS, WCCIIEIOBAaHUS, OIEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJbTaTOB, BEIBOJOB U 0000IIEHUH;

MPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TaKKe BBIIBUTATH
IPEINOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMaLuu, JaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3a]auH;

BbIOMpATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH M HWHTEPHPETUPOBATH
UH(GOPMAIUIO Pa3IUYHBIX BUAOB U (POPM Ipe/ICTaBIICHUS;

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HHQOpMaUUMKU M WUIIOCTPUPOBATH
peniaemMble 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW TrpaduKod U HX
KOMOMHAIIUSIMU;

OLICHHMBATh HAAEKHOCTh HMH(OpPMALMU IO KPUTEPHSIM, MNPEATIOKEHHBIM
yuuTeneM Uik chOpMyITHUPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHnKkaTHBHBbIE YHUBepCcaIbHbIE yUeOHbIe 1eiicTBUS:

BOCIPUHUMATH U (DOPMYITHPOBATH CY>KJICHUS B COOTBETCTBHHU C YCIOBUSIMHU
Y LIETISIMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M NUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIYYEHHBIN pe3yIbTarT;

e B X0Je 00CYKJIeHUS 3a]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOIl TEMBI,
poOJIEMBI, pelIaeMoil 3a/1a4u, BBICKA3bIBaTh UJEH, HALICJICHHbIE HA TTIOMCK
pELICHUsI, COMOCTABIATh CBOM CYXKIECHUS C CYXICHHUSIMU JPYTUX
YYaCTHUKOB JHMaiora, OOHapy>KMBaTh Pa3iMuude U CXOJACTBO MO3UIUH, B
KOPpEKTHOU popme hopMyIrpoBaTh pa3HOTIIIACHs, CBOU BO3PAKECHUS;

e TMPEACTAaBIATh  pE3yJbTaThl  PEIICHHS  3a/ayd, HKCIIEPUMEHTA,
UCCIEJIOBaHUs, IPOEKTA, CAMOCTOSITEIbHO BbIOMpPATh (OpPMAT BBICTYIUIEHUS
¢ YY€TOM 3aJa4 NPE3EHTALMH U OCOOCHHOCTEN ay/IUTOPHH;

e IIOHMMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMAaHIHON U MHIUBUYAJIbHON
paboThI IPU PEIICHUU yU4eOHBIX MAaTEMAaTUUYECKHX 3a71ay;

e TIPUHUMATH LI€JIb COBMECTHOM JESITEIbHOCTH, TUIAHUPOBATH OPTaHU3ALMIO
COBMECTHOI paloThl, paclpeaenarb BUAbl padOT, I0roBapuUBaThCH,
00Cy»XIaTh POIIECC U PE3yNbTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e yYacTBOBaTh B TPYIIOBbIX QopMax paboTel (00CyXkaAeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U IPYTUE), BBIIOJIHATH CBOIO YaCTh pabOThI
U KOOPAWMHUPOBATH CBOM [JEHUCTBHUS C JPYTMMU YJIEHAMU KOMAaHJbI,
OLICHHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS.

PeryisiTuBHBIC YHUBEpCAJIbHbIC YUYeOHBIE 1eiiCTBUA
Camoopranuzamnus:

e CAMOCTOSITEIBHO COCTABJISATH IJIaH, AJITOPUTM pELIEHUs 3a1adyu (WM €ro
4acTh), BbIOUpATh CIOCOO pElIeHUs C y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, AapryMEHTHUPOBaTh M KOPPEKTHPOBATh
BapUaHTHI pEIICHUM C Y4ETOM HOBOU MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHbIN HHTEJJIEKT:

e BJAJETh CHOCOOAMHU CaMOINPOBEPKU, CAMOKOHTPOJIS MpOLIECCa U Pe3yJlibTara
pelIeHrs] MaTEMaTUYECKOH 3a1a4H;

e IMpPEABUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPHU PEIICHUU 3a]auH,
BHOCUTb KOPPEKTHBHI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATA JEATEIbHOCTH MOCTABIEHHOM 1EJIH U
YCIIOBUSM, OOBSICHATH MPUUYUHBI TOCTHOXKEHHS WJIM HEIOCTHKEHUS e,
HAXOJUTh OMIUOKY, 1aBaTh OLIEHKY TPHOOPETEHHOMY OIIBITY.

IHPEIMETHBIE PE3YJIBTATDBI



K xonmy oOydenumss B 7 KJjacce OOYYaIONMIUNCA TOMYYUT CIEAYIOIINAE
pEeIMETHBIE PE3yJIbTAThI:

Yucsia v BLIYUCTEHUSA

BoinonHsaTh, coyeTas yCTHbIE M NHChbMEHHBIE NPUEMBI, apuMeTHUYecKue
JEUCTBUA C pallMOHAIILHBIMU YUCIIaAMH.

Haxonuth 3HaYeHWsS YHUCIOBBIX BBIPAKCHUH, MPUMEHATH PasHOOOpa3HBIC
CIocoObl U MPUEMBI BBIUUCICHUSI 3HAYEHUN JAPOOHBIX BBIPAKEHUH, COAEpPKAIIUX
OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH.

[lepexonuth OT OMHON (POPMBI 3aMUCH YKCEN K Apyroi (mpeoOpa3oBBIBATH
AECSATUYHYIO TpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH
B O€CKOHECYHYIO JICCATUYHYIO IPOOB).

CpaBHHBATh U YIOPSA0YUBATH PAIMOHAIBHBIC YHCIIA.

OKpyrisaTh yucia.

BBITTOMTHATE TPUKUIKY W OIEHKY pe3yiibTaTa BEIYMCICHUN, OIEHKY 3HAYCHHMA
YUCJIOBBIX BBIPAXKEHUHN. BBIMOMHATH JACHCTBUS CO CTENEHSIMH C HATYpaJIbHBIMU
MOKa3aTeIIMH.

[IpuMeHATh MPU3HAKYU JACTMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATypalbHBIX
YHUCEel.

Pemarp mpakTUKO-OpUEHTHPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOLICHHEM
BEJIMYMH, MPOTOPIMOHAIBHOCTHIO BEIMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yNbTaThl PEIICHUs 3a/ad ¢ YY4ETOM OTPAaHWYCHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonp3oBath anrebpandecKkyro TEPMHHOJIOTHIO U CUMBOJIKY, IPUMEHSITH €€
B IIPOLIECCE OCBOEHUSI yUeOHOI0 MaTrepuania.

Haxomuth 3HaueHWss OYKBEHHBIX BBIPAKCHUN TPHU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BrinonHsaTh MpeoOpa3oBaHus 1IEI0T0 BRIPAXKCHUS B MHOTOWICH MTPUBEICHUEM
MO0O0HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BBIMONMHAT, yMHOXXEHHE OJIHOWICHa Ha MHOTOWIEH M MHOTOYICHa Ha
MHOTOYJICH, TPUMEHSTH ()OPMYJIBI KBaapaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyuiecTBIATh Pa3IOKEHUE MHOTOUYICHOB Ha MHOXUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIIETO MHOXKUTEJISI, TPYIIUPOBKHU CIaraeMbIX, TPUMEHEHUS
dbopMyJ1 COKpaIIEHHOTO YMHOXKEHUS.

[IpumensaTy mpeodbpa3oBaHUsI MHOTOWICHOB JIJIsl PEIICHHS PAa3IMYHbBIX 3a7a4
W3 MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEaTbHOU MPAKTHKH.

Hcnonb3oBaTh CBOICTBA CTENEHEW C HATypaJlbHBIMU TOKAa3aTelsiMUA ISt
npeoOpa3oBaHus BbIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA



Pemars JMHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NPUMEHSS NpaBUia
nepexoaa OT UCXOHOTO YPaBHEHHUs K PABHOCWIBHOMY eMy. [IpoBepsTs, sABisgeTcs
JIM YHCIJIO KOPHEM YPAaBHECHMS.

[TpumensTh TpaduyecKkue METObI MPU PEIICHUN JTUHEHHBIX YPAaBHEHUHN U UX
CUCTEM.

[lonGupate mpuMepsl Map YHUCEN, SIBISIIOIIMXCS PpEHICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IIEPEMEHHBIMH.

CtpouTh B KOOPAUHATHOM MJIOCKOCTHU IpadUK JIMHEHHOTO YPABHEHUS C ABYMS
[EPEMEHHBIMU, TIOJIb3YSICh TPapUKOM, IPUBOIUTE IPUMEPHI PEIICHHS YPABHEHUS.

Pemars cuctemsl ABYX JIMHEHHBIX YPaBHEHUN C JBYMs IIEPEMEHHBIMU, B TOM
qucie rpauYecKu.

CocraBisaTe M pemaTh JHMHEMHOE YPAaBHEHUE WIM CHCTEMY JIMHEHHBIX
YPaBHEHUH IO YCIOBHUIO 3aJ1a4¥, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a44 [10JIyYECHHBIN pE3yJIbTar.

DOYyHKIUU

N300paxaTh HA KOOPAUHATHOM MPSAMON TOUYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpAWHATAaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIICHIBATh YUCIOBBIE IPOMEKYTKHN HA
areOpanvdeckoM s3bIKe.

OtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH I10 33JaHHBIM KOOpAHMHATaM,
CTpOUTh rpaduiky TMHENHBIX QyHKIUNA. CTpouTh rpaduk GyHKUUU Y = [X|.

OnuceiBaTh € MOMOHIbIO (YHKLIMIA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHUE, IIE€HA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOAUTENIBHOCTD, BpEMsI, 00bEM padOTHI.

Haxonuthb 3HaueHue (GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS W aHaiM3a WH(OpMaIuwy,
M3BJIEKATh U MHTEPIPETUPOBATh MH(OPMAIUIO U3 TPaUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEH.

K konuy oOyueHuss B 8 Kjacce oOyd4aromuiicsi MOMYYHUT CIEAYIOLINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucya ¥ BBIYHCTICHUA

Hcnonb30BaTh HaYalbHBIE MPEICTABICHUS O MHOXECTBE JCUCTBUTEIIBHBIX
quceN JUIsl CPAaBHEHMSI, OKPYTJIEHUS U BBIYUCICHUN, N300paXkaTh AEHUCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPJAWHATHOM IPSIMOM.

[IpumMeHATh TOHSATHE apU(METHUECKOrOo KBAAPATHOIO KOPHS, HAaXOIUTh
KBaJIpaTHbIE KOPHHU, UCHOJb3Ys MPU HEOOXOJUMOCTU KaJbKYJATOP, BBIIOIHATH
npeoOpa3oBaHus BBIPAKECHUN, COAEPXKAIIUX KBAJpaTHbIE KOPHH, HCIONb3Ys
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3anucu OONBIIMX U MajbIX YUCEN C MOMOILBIO JECATUYHBIX
npobeit u creneneit uncina 10.



AJire0OpanvecKue BbIPaKeHU s

[IpuMeHATh MOHATHE CTENEHHM C LENbIM [0KAa3aTeleM, BBINOJHATH
npeoOpa30BaHUs BbIPAKEHUH, COAEPIKAIMX CTETIEHH C LEJIbIM IMOKA3aTEIEM.

BbINONHATE TOXAECTBEHHBIE MPE0OPA30BAHMS PALIMOHATBHBIX BRIPAXKEHUN Ha
OCHOBE MPaBWJI ACUCTBUIN HaJ MHOTOYJICHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIH.

[TpumensTh mpeoOpa3zoBaHMUs BBIPAKEHHUH AJISl PEIICHUs Pa3IUYHbIX 3a/1a4 U3
MaTeMaTHUKH, CMEXHBIX MTPEAMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHMs 1 HEPABEHCTBA

PemaTe nuHElHbIE, KBaJpaTHbIE YpaBHEHUS W palMOHAIbHBIE YpaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHHU C JBYMS IEPEMEHHBIMM.

[IpoBOAUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJI€ C IPUMEHEHUEM IpapUuecKUX MpeACTaBIeHUH (yCTaHAaBINBATh, UMEET
JY ypaBHEHHE WJIH CUCTEMA YPABHEHUN PEIIEHUsS, €CIM MUMEET, TO CKOJBKO, U
npouee).

[TepexoauTs OT ciioBeCHOM (HOPMYITUPOBKHU 3aJa4H K €€ anreOpanyeckoit

MOJENIA C TIOMOIIBIO COCTABJIICHHUS YPABHEHUS WM CHUCTEMBl YpaBHEHHI,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Jja4M IOJyYEHHBIN pe3yJIbTaT.

[TpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB /ISl CPABHEHMU S, OLICHKH, PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh I'PaPUUIECKYIO
WJUTIOCTPALIMIO MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHumaTh ¥ HUCMOJIB30BATh (DYHKIIMOHAIBHBIC TOHSATUS M SI3BIK (TEPMUHBI,
CUMBOJINUECKHUE O0003HAYECHUs), ONpENeNsATh 3HaueHUE (YHKIMU 10 3HAYEHUIO
apryMeHTa, ONpPeesiTh CBOMCTBA QYHKIIUU 10 €€ rpaduKy.

Ctpouts rpapuku 37eMeHTapHbIX PYHKIUN BUAA:

y=k/x, y =x2,y = x3,y = |x|, y = \X, OIHCBIBATH CBOICTBA YHCIOBOI (DyHKIH
o e€ rpaduKy.

K konmy oOyuenus B 9 kiacce oOydaromuiics TOJYYHUT CJEAYIOLINE
MIPEAMETHBIE PE3YJIBTATHIL:

Yucii1a v BbIYMCICHUS

CpaBHUBATH U YIOPSAOUUBATH PALIMOHATBHBIE U UPPALIMOHATIBHBIE YHCIIA.

BrimonHATh apudmMeTHdecKue IeHCTBUS ¢ PallOHATLHBIMHI YHUCIaMU, COYeTast
YCTHBIE U THChbMEHHBIE MPUEMBI, BBITIOIHATh BBIUUCICHUS C UPpPAIlMOHATBHBIMU
YUCIIaMH.

Haxonute 3HaueHus creneHen ¢ UelbIMU ITOKAa3aTeNsIMU U KOPHEN, BBIYUCIIATh
3HAYEHUS YUCIIOBBIX BBIPAKECHHI.

OKpyrJisiTh  IEMCTBUTEIBHBIE YHCJIA, BBINOJHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJIEHUI, OLIEHKY YHCIIOBBIX BBIPAKECHUI.



YpaBHeHMs 1 HEPaBEeHCTBA

Pemare nuHENHbIE U KBAaJpaTHBIE YPAaBHEHHUS, YPABHEHHS, CBOJIAIIMECS K HUM,
npocTeiiire ApoOHO-palluOHANFHBIC YPABHEHHUS.

Pemate cucTteMbl IBYX JIMHEWHBIX YPAaBHEHHMU C ABYMS IIEPEMEHHBIMU M
CUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISICTCS JINHEHHBIM.

Pemiate TekcToBble 3ajaun  anreOpanyeckuM CHocoOOM ¢ TOMOIIBIO
COCTABJICHMSI YPAaBHEHHUS UJIM CUCTEMBI JByX YPAaBHEHUH C JBYMS IEPEMEHHBIMH.

IIpoBOaUTE MpOCTENIINE UCCIENOBAHUSA YPABHEHUM U CUCTEM YpPABHECHUH, B
TOM YHCJIE C IPUMEHEHHUEM IpaUueCcKUX MPEICTaBICHUN (yCTaHABINBATh, UMEET
JY ypaBHEHUE WIM CUCTEMA YPaBHEHUN PELICHUs, €CJIM MUMEET, TO CKOJBKO, H
npouee).

Pemate nMHEWHbIE HEPABEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, W300paXkaTh
pelIeHME HEPABEHCTB HA YHMCIIOBOM IMPSAMOM, 3aIllMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cHucTeMBl  JIMHEWHBIX  HEPABEHCTB, CHCTEMBl  HEPABEHCTB,
BKJIIOYAIOUIME KBAJAPAaTHOE HEPABEHCTBO, H300pakaTb pEUIEHUE CHUCTEMBI
HEPaBEHCTB Ha YKMCIIOBOM MPAMOM, 3alUCHIBATH PEIICHHE C TOMOILBIO CHMBOJIOB.

Hcronbs30BaTh HEPABEHCTBA IIPH PELLICHUM PA3JIMYHBIX 3aa4.

DOyHKUUHA

Pacno3naBaTh (PyHKIIMM W3y4eHHBIX BHUAOB. lloKa3pIBaTh CXEeMAaTHUECKH

pAacIioJIOKEHUE Ha KOOPIUHATHOM TUIOCKOCTHU rpadukoB GpyHKIMM BUaa: y = KX, y =
kx + b,y =k/x,y =ax2 + bx + ¢,y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHUIA
KO3(PHUIIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIUH.

Ctpouth M HM300paxaTb CXEeMaTHYECKU TpapUKU KBAJPATUUHBIX (DYHKIIMIMA,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUH 10 UX Tpadukam.

Pacnio3naBaTh kBagpaTHuHyio QyHKIUIO 110 (opMylie, TPUBOIUTH IPUMEPHI
KBaIPATUYHBIX QYHKIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPHH.

Yucii0Bble MOCTAEA0BATEIBHOCTH U IIPOTPECCUH

Pacrio3znaBaTh apupMeTHUECKYIO0 M TEOMETPUUECKYIO IPOTPECCHH MTPH Pa3HBIX
croco0ax 3aJaHusl.

BbInoNMHATE  BBIYMCICHUS C  HCIOJb30BaHHEM (QopMya N-ro  4jeHa
apu(pMETHIECKON ¥ TeOMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTh ujeHbl MOCJIENI0BATEIbHOCTH TOYKAMU Ha KOOPAMHATHON
MJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHMCIOBBIMH I1OCJIEA0BATEIBHOCTSIMU, B TOM
YHUCIIe 3a/1a4d U3 PEAIbHOM JKM3HU (C UCIIOJIb30BAHUEM KAJIbKYJISATOPA, U(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoasusie | IIpakruyeckue (witcpp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeuncieHus. ParinoHanbHbie o5 1 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 Aunred 27 1
HFCOPAHTCCRHE BRIPDRCHIA https://m.edso0o.ru/7f415b90
bubmuoreka [JOK
3 20 1
¥ paBHCHHUS  HEPABEHCTBa https://m.edso0o.ru/7f415b90
bubmuorexa [JOK
4 K LD 24 1
OOPAMHATHI 1 rpagpHKH. PyHKIIH https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
II 1
> OBTOpeHHe 1 0000meHHe 6 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

[TPO'PAMME



https://m.edsoo.ru/7f415b90
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8 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 q .K 1
ncia v BeluucieHus. KpagpaTHele KOpHH 5 https://m.edsoo.ru/7f417af8
5 Yucna u BerauciaeHus. CTEeHb ¢ 1eIbIM - bubnuorexa [JOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BEIPKCHHS. 5 1 bubnmoreka [JOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BHIpaKECHUSI. 15 1 bu6nuoreka [IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBanpaTHbie 15 1 bubnmnoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
8 O . 5
YHKUHH. OCHOBHBIE HOHATHA https://m.edsoo.ru/7f417af8
bu6nuorexa [JOK
9 o | 9
ynKuUH. qucnoBbie GynKumH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 IT 000 6 1
OBTOPEHHE H 000bIIeHTe https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB II
OBl O CTBO HYACOBIIO 102 5 0

[TPO'PAMME
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9 KVIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM uudgpoBbie
Ne n/m P Konrpoabnbie | IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeruucieHus. JleiicTBUTEIbHBIC 9 bubnmoreka [JOK
qyucia https://m.eds00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnmnoreka [JOK
OJHOM MEePEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBAa. CUCTEMBI 14 1 bubnmnoreka [JOK
YpaBHEHUU https://m.edso0o.ru/7f419d08
bubmuorexa [JOK
4 v .H 16 1
paBHEHHMS M HepaBeHCTBa. HepaBeHCcTBA httos://m.edsoo.ru/7f419d08
bu6nuorexa [IOK
5 ) 16 1
yHKIHH https://m.eds00.ru/7f419d08
bu6nuorexa [IOK
6 YucioBBIE TOCIENOBATENLHOCTH 15 1 https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 060061IeHNE, CUCTEMaTH3aIUs bubmuorexa [JOK
7 - 18 1
3HAHUM https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYHEHUKA

» Anre6pa, 7 kimace/ Makaperaes FO.H., Munarok H.I'., Hermkos K.U. u
npyrue; o penakiueit TenskoBckoro C.A., AKIIMOHEPHOE 00IIECTBO
«M3marenscTBO «IIpocBenieHne)

» Anre6pa, 8 kiracc/ Makaperues FO.H., Murnrox H.I'., Hermkos K.U. u
npyrue; noa penakmueil Tenskockoro C.A., AKIHOHEPHOE 001ECTBO
«M3natenbctBo «lIpocBemienue»

» Anre6pa, 9 kitace/ MakaperueB FO.H., Munnatox H.I'., Hemmikos K.U. u
npyrue; noj penakiuei TenskoBckoro C.A., AKITMOHEPHOE 00IIECTBO

«HBI{&TGHBCTBO «HpOCBGH_IeHI/IG»

METOINYECKHUE MATEPUAJIbBI IJI51 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HMHTEPHET



