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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa SBISETCS OJHUM U3 OINOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHUs: OHa OOECIEeYMBAaET W3YyYCHUE JPYrUX JUCHUUIUIAH, Kak
€CTECTBEHHO-HAYYHOr0, TaK W TyMaHUTApHOTO ULHKJIOB, €€ OCBOCHHUE
HEOOXOAMMO IS MPOAOJIKEHUSI O0pa3oBaHUSI W B TOBCEIHEBHOM JKH3HU.
PazButne y oOydaronmuxcsi Hay4HBIX MPEACTABICHUN O TPOUCXOKICHUU U
CYIIIHOCTHU aire0pandeckux aOCTpaKIuid, Cloco0e OTPAKEHUST MaTeMaTUYeCKOM
HAYKOW SIBJICHUH ¥ MPOIIECCOB B MPUPOJIC M OOIIECTBE, PO MATEMATHIECKOTO
MOJCIMPOBAaHUS B HAYYHOM TIO3HAHWM W B TIPAKTHKE CIOCOOCTBYET
(GOpMUPOBAaHUIO  HAYYHOTO  MHMPOBO33PEHHMSI W KAa4eCTB  MBIIUICHHUS,
HEOOXOMMMBIX JIJIT  ajanTallid B COBPEMEHHOM HH(PPOBOM  OOIIECTBE.
N3ydenue anreOpnl oOecreynBaeT pa3BUTUE YMEHUs HaOJ0/1aTh, CPAaBHUBATD,
HaxOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHUUYHOCTU MBIIUICHHS, CIIOCOOHOCTH
apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOU JICCTBUS M BHIBOJBI, (POPMYITHPOBATH
yrBepxkaeHusi. OcBoeHNe Kypca anreOpbl 00ecrneunBaeT pa3BUTHE JOTHYECKOTO
MBIIUICHUSI OO0Y4YalOIINXCSl: OHU HCHOJB3YIOT JEAYKTUBHBIE M WHIYKTHUBHBIC
paccykaeHus, 0000IIeHne U KOHKPETU3aIMI0, aOCTparupoBaHUe U aHAJIOTHUIO.
OOyuenne anrebpe mpeaAnoJiaraeT 3HAYUTEIbHBIA OOBEM CaAMOCTOSITEIHLHOU
JESITETbHOCTA OOYYaIOIIUXCS, TOATOMY CaMOCTOATENILHOE pEeIIeHUE 3a/1a4y
SABJICTCA peanu3aluei e TeNbHOCTHOTO IPUHITUTIA 00 yUEeHHUS.

B crpykType mporpamMmbl ydyeOHOro Kypca «Anredpa» uisi OCHOBHOI'O
oOmiero  oOpa3oBaHHMS  OCHOBHOE€ MECTO 3aHUMAIOT  COJEP)KaTeIbHO-
MeToAudeckre JIMHUU: «Yucma W BBIUUCIEHUS», «AJreOpandeckue
BBIPDAKECHUA», «YPABHEHUS M HEpPABEHCTBa», «DyHkumm». Kaxnas u3 stux
COJIEPKATEIbHO-METOAUYECKUX JUHUNA Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET
U3Y4YEHHS Kypca, B3aUMOJIEUCTBYS C APYTUMH €ro JUHUsMHU. B Xone nzydeHus
y4eOHOro Kypca oOOydalomuMcsi TPUXOAUTCA JIOTHYECKH  PacCyXAaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B MporpamMmy
yueOHOro Kypca «Aunredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
MpeACTaBJICHHBIC BO BCEX OCHOBHBIX pa3jeiiaX MaTeMaTHYeCKoro o0pa3oBaHUs
U CHOCOOCTBYIOIIME OBJIQJICHUIO OOYYaIOIMMUCS OCHOB YHHBEPCAJIHHOTO
MareMaTudeckoro si3bika. ColepkKaTelbHOM U CTPYKTYPHOM OCOOEHHOCTHIO
y4e0HOT0 Kypca «Anredpay sSBISIETCS €r0 MHTETPUPOBAHHBINA XapaKTep.

Conepxanne muHUM «Yucna W BBIYUCICHUSD CIY>)KUT OCHOBOM IJIA
JaNbHEWIIEro  M3y4eHUs  MaTeMaTHUKH, CIOCOOCTBYET  pPa3BUTHIO Y
OOydJamuXcs  JOTHYECKOTO  MBIIUICHUS,  (HOPMHPOBAHUIO  YMEHUSA
MOJIb30BaThCSl AJITOPUTMAMHU, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,



HEOOXOIMMBIX JIJI1 TTOBCEAHEBHOM JKM3HW. Pa3BuTHE TOHATHS O YHCIE Ha
ypOBHE OCHOBHOI'O 00IIEro 00pa30BaHUsl CBSA3aHO C PAMOHAIBHBIMU U
UppallMOHATBHBIMA ~ YHUCIaMH,  (OPMHPOBAHHUEM  TPEACTABICHHA O
JNEUCTBUTEIIBHOM 4YHUCIIE. 3aBEPIICHUE OCBOCHUWSI YMCIOBOW JIMHUM OTHECEHO K
cpenHemy o01eMy 00pa30oBaHHUIo.

Conepkanue JByX alNreOpaniuecKux JUHUA — «AJredOpandeckue
BBIPAXCHUS» U «YPAaBHEHUS] M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHIO Y
oOy4Jaromuxcs MaTeMaTUYecKoro amnmapara, HeoOXOJUMOro JUid pelleHHUs
3aJlad MaTEeMaTHUKH, CMEXHBIX IIPEIMETOB M TPAKTHKO-OPHUCHTUPOBAHHBIX
3amad. Ha ypoBHe OCHOBHOro oOmiero oOpa3oBaHHsl Y4eOHBIH Marepuan
IPpYNOUPYeTCs BOKPYT pallMOHAIBHBIX BBIpAXKEHHM. AnreOpa JAeMOHCTPUPYET
3HAYCHUE MATEMATHKW KaK S3bIKa JIJISI TIOCTPOCHHSI MAaTEMATUYECKUX MOJIETICH,
OTMCAHMS TIPOLIECCOB U SIBJICHUM peabHOro Mupa. B 3amaun oOydenus anredpe
BXOJIT TaKXKe JalbHEHIIee pPa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHHUS,
HE0OXOIMMOT0, B YaCTHOCTH, TSI OCBOCHUS Kypca WH()DOPMATUKH, ¥ OBJIAJICHUE
HaBbIKaMU JIEYKTUBHBIX paccyxiaeHuil. [IlpeobpaszoBaHue CUMBOJIBHBIX (opM
CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUS, CIHOCOOHOCTEH K MaTeMaTUYECKOMY
TBOPYECTBY.

Conepxxkanue  (yHKIIMOHAIbHO-TpaUUECKOH JIMHUM  HAIEJICHO Ha
NOJlyueHHEe OOYyYarOIMIMMHUCA 3HAHMM O (QYHKIMSAX Kak  BaKHEHIIeu
MaTEMaTUYECKON MOJENH JUIsi OMHCAaHUST M HCCIENOBAaHUS Pa3HOOOPa3HBIX
IPOLECCOB W SIBJIECHUH B mnpupoae U obmectBe. M3ydenue Marepuaia
CIOCOOCTBYET PAa3BUTHUIO Yy OOYUYAIOIIMXCS YMEHHsI UCIOJB30BaTh Pa3IHMYHbBIC
BBIPA3UTEIIbHBIC CPEJCTBA SI3bIKAa MAaTEMaTHUKH — CJIIOBECHBIC, CUMBOJIMYECKUE,
rpajuueckre, BHOCUT BKJIaJ B (OPMUPOBAHUE IMPEACTABICHUN O posu
MaTEeMaTHUKHU B Pa3BUTUU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY MulaHy B 7-9 Kjaccax u3y4yaercsi Y4eOHBI Kypc
«AnreOpay», KOTOPBIH BKJIIOYAET CIAEAYIOIINE OCHOBHBIE Pa3Jeiibl COAEPKAHNUS:
«Yucna u BBIYUCIEHUS», «AJreOpanueckue BBIPAXKEHUS», «YpaBHEHUA U
HEPaBEHCTBa», « D YHKIIUNY.

Ha wm3yuenue yuebHoro kypca «Anrebpa» orBomutcs 340 yacoB: B 7
kiacce — 102 gaca (3 waca B Hezaenmo), B 8 kiacce — 136 wacoB (4 yaca B
Henemo), B 9 knacce — 102 gaca (3 gaca B HeZIeIO).



COILEPKAHUE OBYUEHUA
7 KIIACC

Yuciaa u BIYMCICHUS

Jpobu 0OBIKHOBEHHBIE U J€CATUYHBIE, IEPEXOA OT OAHOW (OPMBI 3aITUCH
npobeit k gpyrou. IloHsATHe panMOHATHLHOTO YHCHA, 3alUCh, CpPaBHEHHE,
YIOPSAOYMBAHUE pAlMOHAIBHBIX 4Hcel. ApupMeTuyeckue IeHCTBUS C
palMOHAILHBIMU 4YMCIIaMU. Perienue 3amad U3 peanbHOW MPAKTUKU HA YACTH,
Ha JpooHu.

CrerneHb ¢ HaTypaldbHBIM IOKa3aTeJleM: OIpe/esieHrue, mpeodpa3zoBaHue
BBIPQKEHUN HA OCHOBE ONpPENEICHHUSA, 3amuch OonplIMX uucen. lIpoieHTsl,
3aMuch MPOLEHTOB B BUAE ApoOU U ApoOU B BHJIE€ MPOLEHTOB. TpU OCHOBHBIE
3a/1a4M Ha NPOLECHTHI, PEIICHUE 3a]1a4 U3 PEaJIbHON IIPAKTHUKHU.

[IpuMeHeHnEe TMpPU3HAKOB JEJIMMOCTH, pAa3JIOKEHUE Ha MHOXKUTEIU
HATypaJIbHBIX YUCE.

PeanbHbple  3aBUCMMOCTM, B TOM 4Yucie mOpsMas MW oOpaTHas
IIPOIIOPLIMOHATILHOCTH.

AJireOpauydecKue BbIPaKeHUs

IlepemeHHBIE, YUCIOBOE 3HAUYEHUE BBIPAXKEHUS C  IEPEMEHHOM.
JlonycTrMble 3Ha4YeHUs IEepeMeHHBIX. [IpencraBiieHne 3aBUCUMOCTH MEXKIY
BeIMYMHAMU B Bue ¢opMyibl. Beruucienus no ¢gopmynam. [IpeobpasoBanue
OYKBEHHBIX BBIPOKEHUW, TOXIECTBEHHO paBHbIE BBIPAKEHUS, IIpaBUiIa
npeoOpa3oBaHusi CyMM U TPOM3BEICHUM, MpaBUiia PACKPBITHS CKOOOK H
NpUBEIEHUS TOJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHU C HATYpPaJIbHBIM IMOKA3aTEIEM.

OpgHowrensl W MHorowieHol. CreneHb MHorouwieHa. (CroxeHue,
BBIYMTAHNE, YMHOKEHHE MHOTOWICHOB. DOPMyJIbI COKPAIIEHHOTO YMHOKEHHS:
KBaJApaT CYMMbl M KBaaparT paszHocTu. Dopmylia pa3sHOCTH KBaJIpaToB.
Pa3noxxeHre MHOrOWIEHOB HA MHOKHUTEIH.

YpaBHeHus] 1 HEPaABEHCTBA

VYpaBHeHUE, KOpPEHb ypaBHEHMsI, IpaBuja HpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCHIJIBHOCTb YPAaBHEHUM.

JIuHeHOe ypaBHEHUE C OJHOM NEPEMEHHOM, YHCIIO KOPHEW JMHEWHOTO
YPaBHEHHUsI, pEUIEHUE JHMHENHBIX ypaBHEHUU. (COCTaBIIEHHE YpPaBHEHUM IIO
YCIJIOBMIO 3a/1a4i. Penienne TeKCTOBBIX 3a/1a4 € IIOMOLIBIO YPAaBHEHUN.

JluneliHoe ypaBHEHHE C JIByMsl MEpPEMEHHbIMU U ero rpaduk. Cucrema
IBYX JIAHEHHBIX YpPaBHEHHM C [JBYMs [E€pEeMEHHBIMU. PelleHue cucrem



YPaBHEHHUI crOCOOOM MOJCTaHOBKH. IIpuMepbl peleHuss TEeKCTOBBIX 3a/Jad C
IIOMOLIBIO CHCTEM YPAaBHEHMIA.

DyHKUUH

Koopannara Toukm Ha mnpsamoil. UucnoBele mpoMexyTkH. PaccrosHne
MEXKIY ABYMSI TOUKAMU KOOPAMHATHOM IIPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abciuceca n opanHATa
TOYKM Ha KOOpPAMHATHOW mockocTu. Ilpumepbl rpadukoB, 3aJaHHBIX
dbopmynamu. Urtenue rpadukoB peanbHbIX 3aBucUMocTel. [loHsaTre QyHKIMU.
I'padpux ¢ynxuuu. ColictBa ¢(ynkumil. JIunelnas ¢yHkuusa, e€ rpaduk.
I'paduk dynkmum y = [x|. ['paduyeckoe peuieHre JUHEHHBIX YpPaBHEHUU U
CHUCTEM JIMHEUHBIX YPABHCHUU.

8 KUIIACC

Yucaa 1 BBIYMCICHUSA

KBagpatHbiii kopeHb u3 uucia. [loHsTue 00 HppalMOHAIBHOM YHCIE.
JlecaTnunbie MPUOIMKEHUS HppalOHAIbHBIX YHCell. CaoiicTBa
apu(PMETUUECKUX KBAJPATHBIX KOpPHEH M MX NPUMEHEHHE K MPeoOpa3oBaHUIO
YHUCJIOBBIX BBIPA)KEHHUI U BBIYMCICHUAM. JI€CTBUTENBHBIC YUCIIA.

Crenenp C nenmplM mokasareneM W e€ cBoucrBa. CTaHaapTHas 3allvCh
qyucoa.

AnreOpandeckue BhIpaKEHUIAJATeOpanyecKkue BbIpaskeHust

KBamparHblii TpEXWieH, pPa3JIOKEHUE KBAAPATHOTO TPEXWIEHA Ha
MHOXHTEIH.

AnreOpanueckast qpoOb. OCHOBHOE CBOWMCTBO alreOpanvyeckod ApoOw.
CrnoxxeHue, BBIYUTAHUE, YMHOXEHUE, JCIICHHE anreOpandecKkux apoOet.
PannonanbpHble BhIpaXXeHUs U UX NpeoOpa3oBaHMUE.

VYpaBHEHUS 1 HEPABEHCTBAY PABHEHHMS U HEPABEHCTBA

KBagpaTHoe ypaBHeHME, (QopMyna KOpHEH KBaJpaTHOINO YpPaBHEHHS.
Teopema Buera. Pemenue ypaBHEHMH, CBOJAIIMXCS K JIMHEWHBIM W
kBagpatHbeIM. [IpocTeiimne qpoOdHO-pallnOHANIbHBIE YPABHEHHUS.

['padmueckas uHTEpHpeTaluss ypaBHEHUH C JABYMs IE€PEMEHHBIMU U
CUCTEM JIMHEMHBIX YpPaBHEHHMM C IByMs HepeMeHHbIMU. [Ipumepsl pemenus
CUCTEM HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Pemennie TekCTOBBIX 33a4 areOpandeckuM CIiocoOOM.

UucnoBble HEpPaBEHCTBA W MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM
IepeMeHHOM. PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOU
nepeMeHHOM. CUCTEMBI TMHENHBIX HEPABEHCTB C OJHON EPEMEHHOIA.



OyHKINN PYHKI AT

[lonsitue Qynkuuu. OO6macTe oOmNpeAeseHuss W MHOXECTBO 3HAYEHUU
¢yaxuuu. CnocoObl 3a1aHus (PyHKIIHIA.

I'padux pynkmuu. YUrenue cpoiictB ¢pyHkuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYyHKIHMA, OTPaXKAIOIUX peabHbIE MPOIIECCHI.

@DYHKIMK, OMHUCHIBAOIINE MPSAMYID U OOpaTHYIO MNPONOPUHUOHAIBHbBIE
3aBUCUMOCTU, WX rpaduku. OyHkiuu y = x2, y = x3, y = \x, y=|x|.
I'paduueckoe penieHne ypaBHEHUN U CUCTEM yPaBHEHUM.

9 KUIIACC

Yucna 1 BBIYMCIEHUSA

PannonanbHple  yucna, HMppauMOHAJIbHBIE  YMCIA, KOHEYHBIE U
OCCKOHEUHbIE JECATUYHBIE JpoOU. MHOXECTBO JEUCTBUTENBLHBIX YMCET,
JICHCTBUTEIbHBIE YHCIa KaK OECKOHEUHBIE JAeCATUYHBIE Jpodu. Bianmuo
OIHO3HAYHOE COOTBETCTBUE MEXIAY MHOKECTBOM JIEUCTBUTEIBHBIX YUCEN U
KOOPAWHATHOU IIPSIMOU.

CpaBHEHUE [EWCTBUTENbHBIX YHUCEN, apu(MeTHdyecKkue JeucCTBHUS C
JNEHUCTBUTEIILHBIMU YUCIIAMU.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIEr0 MHUPA, JIMTEIbHOCTh IPOLIECCOB B
OKPYKaroIleEM MUPE.

[Tpubmm>x€HHOE  3HAUEHME  BEJIMYUHBI, TOYHOCTb  MPHOIMKEHUS.
Oxpyraenue uncen. [Ipukuaka u OleHKa pe3yJIbTaTOB BHIYUCIICHHUI.

YpaBHeHUsS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOIAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PeuieHue  ypaBHEHU, CBOASAIIMXCS K
KBaJpaTHbIM. bukBagpatHoe ypasBHeHue. Ilpumepsl pelieHus ypaBHEHUU
TPEThEU U YETBEPTOM CTEICHEN PA3IIOKEHUEM HA MHOKHUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHUI. PelieHre TeKCTOBBIX 3a1a4y
anredpanyeckuM METOJIOM.

YpaBHeHUE ¢ AByMs MepeMEHHBIMU U ero rpaduk. Pemenune cucrem AByx
JMHEUHBIX YypaBHEHUU C [JBYMs IIepeMEHHbIMHU. PeleHue cucreM AByX
YPaBHEHHM, OJHO M3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOPOH CTEIICHHU.
['padpuueckas maTEpHIpETAIIUS CUCTEMBI YPABHEHHUM C IBYMS IEPEMEHHBIMHU.

Pemennie TekCTOBBIX 3a1a4 alIreOpanyeckuM CIioCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre MMHENHBIX HEPABEHCTB C OJHOW mepeMeHHOM. Pemenune cucrem
JIMHEVHBIX HEPAaBEHCTB C OJHOM mepeMeHHou. KBaapaTHbie HEpaBeHCTBA.



I'paduueckas uHTEpHpeTanvisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
NIEPEMEHHBIMH.

OyHKINN PYHKI AT

KBanpatuunas dynakuus, e€ rpaduk u cBoictpa. [lapabomia, koopauHaThI
BEPIIMHBI TapadoJIbl, OCb CUMMETPUH MapadoJIb.

I'padukn byrximit: y=kx, y=kx + b, y=k/x, y=x3, y=Vx, y=[x| , u
UX CBOMCTBA.

YucnoBble mnociaenoBareabHOCTHUHCI0BbIE MOCIEA0BATEIbHOCTH U
nporpeccuu

[TonsiTHE YMCIOBOU MOCHENOBATENBLHOCTH. 3aJJaHUE MOCIIEI0BATEIHbHOCTH
PEKyppEeHTHOM Gopmymoii u GopMyIoil N-ro uieHa.

Apudmernueckas 1 reomeTpuueckas nporpeccur. opmysnbel N-ro yjieHa
apuPMETHIECKON 1 TeOMETPUYECKON MTPOrPECCUii, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHre 4ieHOB apu(METHUYECKON U T€OMETPUUYECKON MpOorpeccuit
TOYKaMHU Ha KOOPAUHATHOW IIOCKOCTH. JINHENHBIN M SKCIIOHEHI[UAIBbHBIN POCT.
Cio>xHBIE TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMbBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO Kypca
«Anrebpay XapakTepHU3yrTCS:

1) maTtpuoTu4ecKkoe BOCIUTAHUE:

[IPOSIBJIEHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCUHCKON
MaTeMaTUKH, LEHHOCTHBIM OTHOLICHHEM K JOCTHKEHHUSM POCCHMCKHUX
MaTEMATUKOB U POCCUMCKOW MAaTeMaTUYE€CKOM IIKOJIbI, K UCHOJIb30BAHUIO 3TUX
JOCTHXKEHUN B IPYTMX HAyKaxX M MPUKIAIHBIX cepax;

2) rpamaaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHHUIO O0S3aHHOCTEW TpaKJaHWHA W pean3aluu
€ro Impam, MPEACTABICHHEM O MAaTEMaTHYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX  CTPYKTYp, SIBJICHUM, TMPOLEAYp TIpaxIaHCKOro OOIIecTBa
(HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIECHHIO H3THYECKHUX
npoOJieM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JOCTIDKCHUN HayKH,
OCO3HAHUEM BAXXHOCTH MOPAIbHO-3TUYECKUX MPHUHIUIIOB B JI€ITEIBHOCTH
y4€HOIO0;

3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE YYacTUE B PEUICHWU MPAKTUYECKUX 3a]1ay
MaTeMaTU4YeCKOM HaIMpaBICHHOCTH, OCO3HAHHUEM Ba)XHOCTH MAaTEMaTH4YECKOIro
o0pa3oBaHUs HA MPOTSHKEHUHM BCEH KU3HM JJISl YCIIEITHOM MpodeccHnoHaIbHON
NESITENIbHOCTA M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHUEM HWHJMBHUIYAIbHOW TPAEGKTOPUM OOpa30BaHMUSI U KU3HEHHBIX
MJJAHOB C YYE€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEN;

4) acreTHYecKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIIMOHAILHOMY H 3CTETUYECKOMY BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a]ay, PEHICHUH, pacCyKJIEHUW, YMEHUIO BHUIIEThH
MaTeMaTU4ECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI' 0 NO3HAHUS:

OpUEHTALlMEN B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HayYHBIX
npeacTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YeJIOBEKa, MPUPOJIbI
U 00IIecTBa, MOHUMAHWEM MAaTEMaTHYECKON HAayKHh Kak cQepbl 4eIoBEUECKOU
NEATENbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JIJIS1 pa3BUTUS LUBUIN3ALINH,
OBJIAJICHUEM SI3BIKOM MaTeMaTMKXM M MaTEeMaTHYeCKOM KyJbTypoH Kak



CpPEICTBOM  TIO3HaHUS MHUpPA, OBJIAJECHUEM NPOCTEHIIUMU  HaBbIKAMHU
UCCJIEIOBATENbCKOM AESITEILHOCTH;

6) pusuyeckoe BocmuTaHue, (pOPpMHUPOBAHME KYJILTYPbl 310POBbS H
3MOLHMOHAJIBHOI0 0JIAT OMOJIYYHS:

TOTOBHOCTBIO NPUMEHSATh MAaTeMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbsl, BEIEHUA 3I0pOBOr0  0o0pa3a JKM3HM (340pOBOE MHUTAHUE,
cOaaHCUPOBAHHBIA PEXHUM 3aHATUA U OTAbIXa, peryisipHas ¢undeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUH, MPU3HAHHUEM CBOETO
paBa Ha OMIMOKY U TaKOTO K€ MpaBa APYroro YeiaoBeKa;

7) 3K0JIOTMYeCKO€e BOCIIUTAHME:

OpUEHTalMeNd Ha INPUMEHEHHE MAaTEMaTU4YeCKUX 3HAHUN U1 pELICHUS
3a7a4 B 00J1aCTH COXPAHHOCTH OKPY’KAIOILIEH CPe/bl, MJIaHUPOBAHUS MTOCTYIKOB
Y OLIEHKH HX BO3MOJKHBIX IIOCIIEACTBAN Ui OKPYXKAOIIEW CpPebl, OCO3HAHUEM
r100aabHOr0 XapakTepa dKOJOTHUECKUX MPoOieM U MyTe UX pelieHus;

8) amanTanMsa K M3MEHAWIIUMCH YCJIOBHAM COLHAJIBHON U
NPHUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 IPaKTUYECKYIO0 JEATEIbHOCTb, B TOM
YUCJIE€ YMEHHUE YYUTbCA Y JAPYrux JIOjAe, npuoOperaTb B COBMECTHOM
JESTENbHOCTU HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMM U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHHM, B TOM 4YHCIIE
dbopMyIMpoBaTh UJCH, MOHATHS, THINOTE3bI 00 O0BEKTaX W SIBJCHUSX, B TOM
YHClie paHee HEU3BECTHBIX, OCO3HABaTh ACPUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HAaBAaTh CTPECCOBYK) CUTYAllMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBAThH
IPUHUMAEMbIE pEIIEHUsI U JEHCTBUs, (POPMYIHpPOBATh U OLICHUBATh PUCKU U

MOCTIeICTBUS, (POPMUPOBATDH OTIBIT.
METANPEJMETHBIE PE3YJIBTATHI

ITo3naBaTejIbHbBIE YHUBEPCAJIbHBIC y‘leﬁHble )Z[CﬁCTBPIH

Ba3oBble JiornuecKue AeiicTBHSA:

e BBIABIATH u XapaKTEepPU30BaTh CYILIECTBEHHBIE MPU3HAKH
MaTeMaTHYeCKUX OOBEKTOB, TIOHATHI, OTHOIICHUA MEXTY TTOHSATHSIMH,
hopMyIMpOBaThH oTpeeTICHUS MIOHATHUH, yCTaHABJIUBATh
CYILIECTBEHHBIN MPHU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJII 0000IICHUS
Y CPaBHECHMS, KPUTEPUH ITPOBOIUMOTO aHAJIH3a,;



e BOCHpPUHUMATH, (QOPMYIUPOBaTH U MPEOOPA3OBBIBATH CYXKJCHHUS:
YTBEpJUTEIbHBIE U OTPUIATENbHBIC, €IUHUYHBIC, YaCTHbIE U OOIIHE,
YCJIOBHBIE;

e BBISABIITH MAaTEMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBS3M U
npotuBopeunsi B ¢akTax, JAHHBIX, HAOIIOJACHUSX U YTBEPXKICHUSX,
npeajaraTb  KpUTEPUUA I BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNIL;

e JIEJIATh BBIBOJBI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, NEIYKTUBHBIX U
VHAYKTUBHBIX YMO3AKIIFOUYEHUN, YMO3AKJIKOUECHUN 10 aHAJIOTHUH;

e pa3buparh OKA3aTEIHCTBA MATEMATHUYECKUX YTBEPKIACHHUUN (MIPSMBIE U

OT  TPOTUBHOIO),  MPOBOJUTH  CAMOCTOSITETLHO  HECJIOXKHbIE
JIOKa3aTeIbCTBA MaTeMaTUYECKUX (hakToB, BBICTPAuBAaTh
apryMeHTalluIo, PUBOUTH pUMEPDI u KOHTPIIPUMEPBHI,

00OCHOBBIBATH COOCTBEHHBIE PACCYXK/ICHHUS;

e BBIOMpPATH CrOCO0 permieHust y9eOHON 3amadyu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHMs, BBHIOMPATh HamOoJiee MOAXOMAININN € y4E€TOM
CaMOCTOSITEILHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBaTe1bCKue 1eCTBUA:

e HCIOJIb30BaTh  BOIPOCHI KAk  HCCIEAOBATEILCKUNA  UHCTPYMEHT
Mo3HaHus, (GOPMYIUPOBATH BOMPOCH, (PUKCUPYIOIIUE MPOTUBOPEUMUE,
npoOsieMy, CaMOCTOATENIbHO YCTAHABIMBATH HCKOMOE U JaHHOE,
dhopMUpOBaTh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIHIO, MHEHUE;

e TMPOBOAUTH IO CAMOCTOSITEIbHO COCTABJIECHHOMY IUIaHY HECJIOKHbBIN
AKCIIEPUMEHT,  HEOOJBIIIOE  MCCIEAOBAaHWE 1O  YCTAHOBJICHUIO
OCOOEHHOCTEW MaTeMaTH4YeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

e CaMOCTOATENIIbHO  (opMylupoBaTh O0OOUIEHUST U  BBIBOABI IO
pe3yabTaTaM MPOBEAEHHOI0 HAOJIOJCHUS, UCCIECNOBaHUs, OLICHUBATh
JIOCTOBEPHOCTD MOJYYEHHBIX PE3YIbTaTOB, BEIBOJAOB U 0000IIEHUH;

e TMPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIIECCa, a TAKXKE BbIIBUTATH
MPEATNOIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

e BBIIBJISTH HEAOCTATOUYHOCTh M M30BITOYHOCTH MHGOpPMAIIUM, JAHHBIX,
HEOOXOIMMBIX JIJISl pEeUICHUS 33]1a4u;

e BBIOMpATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(pOpMALINIO Pa3TUYHBIX BUAOB U (HOPM IIPEACTABICHUS,



BbIOMpaTh (HOpMY MpenCcTaBleHUd WH(POpPMAIMU U HWUIFOCTPUPOBATH
pelaeMble 3a7jaud CXeMaMH, JAMarpaMMaMM, MHOW TpapuKod U HX
KOMOMHAIUSIMU;

OLICHMBATh HAJA&KHOCTh MH(GOPMALMKU N0 KPUTEPUSIM, TPEITI0KEHHBIM
YUUTENIEM WK CPOPMYIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:

BOCIPUHUMATh H (HOPMYIUPOBATH CYKIEHUS B COOTBETCTBHH C
YCIIOBUSIMH W TIEISIMU OOIIEHUS, SCHO, TOYHO, TPAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M IIMCBMCHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI TI0 XOJy PEIIeHUs 3a/ladyd, KOMMEHTHUPOBATH TOTYdECHHBIN
pe3yJIbTar;

B XO0Jle¢ 0OCYXJEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIAaeMOi
TEMBI, MPOOJIEMBI, PEIIAEMOM 3a/1auu, BHICKA3bIBATh UJIEH, HAllCJICHHBIC
Ha TIOWCK PEIICHHS, COMOCTABJIATh CBOM CYXKIEHUS C CYXKICHUSIMH
JIPYrUX YYaCTHUKOB JIHMAJIOrTa, OOHAPYKUBATh Pa3IMdUe M CXOJCTBO
MO3UIMNA, B KOPpeKTHOM (dopme (PopMyaupoBaTh pazHOIIAcUs, CBOU
BO3paKCHHS;

NPEJCTaBIATh  pe3yJbTaThl  PEIICHHMsS  3aJa4ud, OJKCIEPUMEHTAa,
UCCIIEIOBaHUs, MPOEKTa, CaMOCTOATENBLHO  BbIOMpaTh  ¢opMmar
BBICTYIUIGHHA C Y4€TOM 3a7ad TMpe3eHTallMd ¢ O0COOEHHOCTEH
ayJIMTOPHUH;

MOHMMAaTh ¥  HWCIOJb30BaTh  MNPEHMYIIECTBA  KOMAaHIHOW U
WHJUBUTYaTbHOM pabOThl TIPU pEIICHUU YYEOHBIX MaTeMaTHYECKUX
3ajady;

NpUHUMATh  1eJlb  COBMECTHOM  JIEATENbHOCTH,  IUJIAHHUPOBATh
OpraHu3allii0 COBMECTHOM paboThl, pacmpeneisTb BUIbl padoT,
JIOTOBapUBAThLCA, OOCYXKIaTh MPOIIECC U Pe3yabTaT paboThl, 0000IIATh
MHEHHS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYHIOBBIX ¢opMax padoThl (0OCYXJACHUS, OOMEH
MHEHUSIMU, MO3TOBbI€ IITYPMBI M JPYTU€), BHINOJIHATH CBOI YacCTh
paboOTBIl W KOOPAWHUPOBATH CBOM JIEUCTBHUS C JAPYTUMH YICHAMU
KOMaH/Ibl, OIEHWBAaTh KaueCTBO CBOETO BKJaJa B OOIIMI MPOAYKT IO
KpUTEpHsIM, CHOPMYITHPOBAHHBIM y4aCTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIe YHUBepCAJIbHbIE YUeOHbIE [1eilCTBUSA
Camoopranmzanmus:

CaMOCTOSITEJILHO COCTABJIAThH IUIAH, aJITOPUTM pEIIeHUs 3amaqu (Uiu
€ro 4YacTh), BBIOMpATh CMOCOO pEHIeHHs C Y4ETOM HUMEIOIIUXCS



pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOW MH(OPMAIIUU.
CaMOKOHTpPOJ1b, 3MOLMOHATbHBIH HHTE/VIEKT:

e BJANETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJIbTaTa peLIeHUs] MaTEMaTUYECKOM 3a7a4H;

e TMpEABUAECTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IpPH PEIICHHUH
3a]adyi, BHOCHTHb KOPPEKTUBBI B JIE€ATEILHOCTh HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, HAMIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OICHUBATHh COOTBETCTBUE pE3YNIbTaTa JAESITEIbHOCTH MOCTaBICHHOU
HeNd W YCIOBHSIM, OOBACHATH MNPUYUHBI  JOCTIDKEHUS WU
HEJOCTW)KEHUs  L€JIM, HaxOAWTh  OWIMOKY, JaBaTb  OLEHKY
NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

K xoniy oOydenuss B 7 kjacce OOYyYarOUIMICS TMOMYYUT CIETYIOIINE
MpeAMETHbBIC PE3YIIbTATHI:

Yuciaa 1 BBIYMCICHUS

BrImionmHATh, codeTas YCTHBIC M MHUChbMEHHBIC MPUEMBI, apru(PpMETHICCKUC
JIEHUCTBUS C PAlMOHATILHBIMHU YHCIIAMHU.

HaxoauTh 3HaYeHUS YHCIIOBBIX BBIPAKEHUN, MTPUMEHATH Pa3sHOOOPa3HBIC
CrocoObl W TPUEMBI  BBIYUCICHHUS 3HAYCHUH JIPOOHBIX  BBIPAKCHHMA,
COJIEpIKAIUX OOBIKHOBEHHBIC U IECATUYHBIE TPOOH.

[lepexoauTs OT 0JHOM (HOPMBI 3aMKMCH YKCel K ApYyror (mpeoOpa3oBbIBaTh
JECSITUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO ACCATUYHYIO IPOOH ).

CpaBHUBATH U YIOPSAIOUHUBATH PALIMOHATIBHBIE YKCIIA.

OKpyrasTh yuca.

BbIMIONIHATh TOPUKUAKY M OLEHKY pe3ysibTaTa BBIYUCICHHUH, OLEHKY
3HAYECHUM YHUCJIOBBIX BBIPAKECHUW. BBITONHATH HEUCTBUS CO CTEIEHSIMHU C
HaTypaJbHBIMH MOKAa3aTEISIMU.

[IpumeHsATh TOpU3HAKA  JIEJTMMOCTH, Pa3JIOKEHHE Ha  MHOXHUTEIU
HaTypaJbHBIX YHCEIL.

PemaTe npakTUKO-OPUEHTUPOBAHHBIE 33]]a4H, CBSA3aHHBIC C OTHOIICHUEM
BEJIMYMH, TPOMOPIUOHATBHOCTBIO BEIIMYWH, MPOICHTAMHU, WHTEPIPETHPOBATH
pe3yNbTaThl pEHICHHWs] 3a7ad ¢ Y4ETOM OrpaHUYEHUM, CBS3aHHBIX CO
CBOMCTBAMHU paccMaTpruBaeMbIX O0OBHEKTOB.

AuredpanvecKkue BbIpasKeHUs!



Hcnonp3oBaTh  anreOpanyeckyrd  TEPMHHOJIOTHIO W CHMBOJIUKY,
IPUMEHATH €€ B IPOLIEcCEe OCBOEHUS yUEOHOIr0 MaTepuaia.

HaxonuTe 3HaueHHs] OyKBEHHBIX BBIPRXKEHHN NP 3aJaHHBIX 3HAYECHMSIX
EPEMEHHBIX.

Bomonusate npeoOpa3oBaHUs  LENOr0  BBIPAXEHUS B MHOTOWIEH
IPUBEACHUEM MOJOOHBIX CIAraeéMbIX, PACKPBITUEM CKOOOK.

BBINIOJIHATE  YMHOKE€HHE OJHOYJIEHA HA MHOTOWIEH M MHOIO4YJIEHAa Ha
MHOTO4JIEH, TPUMEHSATH (DOPMYIIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3IOKEHHE MHOTOUYIEHOB HA MHOMKUTENIH C THOMOILIBIO
BBIHECEHUSI 3a CKOOKHM OOIIEro MHOMXHUTENS, TPYINIUPOBKH ClIaraeéMbix,
nprMeHeHUs (OpMyJ COKPAIEHHOTO YMHOXKEHHSL.

[Ipumensats mpeoOpa3zoBaHMsl MHOTOYICHOB JJI PEIICHHS Pa3lIuYHBIX
3a]1a4 U3 MaTeMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAILHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMH IMOKA3aTENSIMH IS
peoOpPa30BaHUs BHIPAKCHHM.

YpaBHeHUs] M HEPABEHCTBA

Pemars nuHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, IPUMEHSS IIPaBUiIa
IEpPEXola OT HCXOJHOTO YpPaBHEHMS K paBHOCWIBHOMY eMy. IIpoBepsTs,
ABJIAETCA JIM YUCIIO KOPHEM YpaBHEHUS.

[IpumensTh rpaduyeckre MEeTOIbl MPU PEUICHUU JTUHEHHBIX YPAaBHEHUH U
UX CHCTEM.

[lonOupaTs mpuMepbl map YUCEN, SBISIOMIUXCA PEUICHUEM JIMHEHMHOTO
YPaBHEHMUS C IBYMs IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHMHOTO ypaBHEHHS C
IBYMsI NIEPEMEHHBIMH, MOJb3YsSICh I'paMKOM, MPUBOJUTH MPUMEPHI PELICHMUS
YpaBHEHHUSL.

Pemare cucreMsl IByX JIMHEHHBIX YPAaBHEHUU C JBYMs IIEPEMEHHBIMU, B
TOM YHCJIE TPadUIECKU.

CocTaBiaTe M pelaTh JIMHEWHOE YPaBHEHHE WM CHCTEMY JIMHEHMHBIX
YPaBHEHMI 110 YCJIOBHUIO 3aJaud, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33]1a4¥ NOJy4E€HHbIN pPe3yJIbTaT.

DOyHKIMHA

N300paxaTh Ha KOOPAMHATHOM NPSIMOM TOUYKH, COOTBETCTBYIOLIUE
33JJaHHBIM KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3alCHIBATH YHCIIOBBIE
IPOMEXYTKH Ha alNre0panyecKkoM SI3bIKE.

OTrmeyaTh B  KOOPAMHATHOM IJIOCKOCTHM TOYKM 1O  3aJaHHBIM
KOOpAMHATaM, CTpOUTh Tpaduku nuHEHHBIX GyHKIMA. CTpouTh Trpadux

dyHKkuHn y = [X|.



OnuceiBaTh ¢ NOMOUIBIO (YHKUHUA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BpEMS, PACCTOSHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIBHOCTD, BPEMsI, 00BEM PaOOTHI.

HaxoauTh 3HaueHre QyHKIMH MO 3HAYEHUIO €€ apryMEeHTa.

[TonumaTte rpadguueckuii crocod NpeACTaBICHHs U aHaan3a HHGOpPMaIIUH,
U3BJIEKATh M MHTEPIPETUPOBATH HHPOpPMALMI0O M3 TpadUKOB peabHBIX
MIPOIIECCOB M 3aBUCUMOCTEM.

K konmy oOydyeHus B 8 kiacce oOydarolIUNCS TMOJYYUT CIETYIOLINE
PEeIMETHBIE PE3YyJIbTaThI:

Yuciaa 1 BIYMCICHUS

Hcnonb30BaTh HaYalIbHBIE MPEJCTABICHUS O MHOXKECTBE JEHCTBUTENbHBIX
9yycen AN CpaBHEHUS, OKPYIJeHHs W BBIYHCICHHUH, M300paxarhb
JEHCTBUTEIbHBIC YUCIIA TOUKAMU Ha KOOPJUHATHON MPSIMOH.

[IpuMeHATh MOHATHE apUPMETHUECKOTO KBAJPAaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCHOJb3YS IPU HEOOXOAUMOCTH KAJIbKYJISATOP, BBIIOIHATH
peoOpa3oBaHusl BBIPAKEHUM, COJIEPXKAIMX KBaJ[paTHBIE KOPHU, HUCIOJIB3YA
CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anucu OOJIBIIUX U MAJIbIX YHCEI C IOMOIIBIO JIECATUYHBIX
npobeii u creneHelt yucna 10.

AJsreOpauvecKkue BbIpaKeHUs!

[IpumMeHsATh TOHSATHE CTENEHU C IIeJIbIM TI0Ka3aTesieM, BBITOIHATh
npeoOpa3oBaHus BEIPAKEHUM, COJIEPXKAIIMX CTENIEHU C IIEJIbIM MTOKa3aTeleM.

BhITIONHATH TOXKAECTBEHHBIC TPE0Opa30BaHMsI PAIMOHATBHBIX BHIPAKEHUN
Ha OCHOBE IpaBUJI IEUCTBUI HaJl MHOTOUYICHAMH U aJIreOpandecKUMu ApOOsIMHU.

PackiagpiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensaTs nmpeoOpa3zoBaHMs BBIPAKESHHUM IJIs PEIICHUs Pa3IMYHbIX 33134
U3 MaTeMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUSs] M1 HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHBIE YPABHEHUS U pAllMOHAIIbHBIEC YPaBHEHUS,
CBOJISIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHH C IByMs IePEMEHHbBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH,
B TOM YHCJIE C MIPUMEHEHHEM TpadUuecKuX MpeACTaBICHHUM (yCTaHABIMBATD,
MMEET JIM ypaBHEHUE WJIM CUCTEMA YpPAaBHEHUW PELICHHs, €CIU HMEET, TO
CKOJIbKO, U IpoYee).

[lepexonuthb OT ciiOBeCHOW (hOPMYJIMPOBKHU 3a7a4yu K €€ anreOpandeckoit
MOJIENTM C TIOMOILBIO COCTaBJICHUS YpaBHEHUSI WM CUCTEMbl YypaBHEHUU,
UHTEPIIPETUPOBATh B COOTBETCTBHMM C KOHTEKCTOM 3aJa4yM I1OJYYEHHBIA
pe3yJnbTar.



[IpuMeHsTh CBOICTBAa YMCIIOBBIX HEPABEHCTB Il CPaBHEHUSI, OICHKH,
pemaTh JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHUCTEMBI, JaBaTh
rpapUuecKyl0 WJUIFOCTPALMI0 MHOYKECTBA PEUICHUH HEPABEHCTBA, CUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TonuMaTh ¥ UCTIOJIB30BaTh (PYHKIIMOHAIBHBIC TTOHATHUS U A3bIK (TEPMUHBIL,
CUMBOJIMYECKHE 0003HAYEHUS), ONMPECATh 3HAUCHHEe (QYHKIIUU IO 3HAYEHUIO
aprymeHTa, onpeesisiTb CBOMCTBA (PyHKIMH MO €€ rpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX PYHKITUN BUIA:

y=k/x, y=x2, y=x3,y = |x|, y = VX, ONHCHIBATb CBOICTBA YHCIOBO}
dbyHKIIMN 110 €€ TpaduKy.

K xoniy oOydenuss B 9 kjacce oOy4arOUIMICS TMOMYYUT CIETYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUSA

CpaBHUMBATh U YNOPSIAOYUBATH PAllMOHATIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BreinonHsate apudmeTudyeckue JEUCTBUS C PAMOHATIBHBIMU YHUCIAMU,
coueTasl YCTHbIE W TMHCbMEHHBIE MPUEMBI, BBINOJHATh BBIUYUCICHUS C
HppALIMOHATIBHBIMU YUCIIaAMU.

HaxonuTe 3HaYeHUs CTENEHEHW C LEIbIMM IOKAa3aTeJsiIMU W KOPHEW,
BBIYUCIISITh 3HAUEHUSI YUCIOBBIX BHIPAXKEHUM.

OKpyrnaTh JEUCTBUTEIbHBIC YHUCIA, BBIMOIHATH MPUKUIKY pe3yjbTara
BBIYMCIICHUM, OLICHKY YUCIOBBIX BBIPAKEHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemiars nuHeiiHbIE U KBaApaTHbIC YPAaBHEHUS, YPABHEHUS, CBOASIIUEC K
HUM, IPOCTEMIINe TPOOHO-PAIMOHATIbHBIE YPaBHEHUS.

Pemats cucrembl IByX JMHEHWHBIX YPAaBHEHUM C JABYMsI MEPEMEHHBIMHU U
CUCTEMbl JBYX YpaBHEHUM, B KOTOpPHIX OJHO YpPaBHEHHE HE SBISETCA
JIMHEVHBIM.

Pemiath TEKCTOBBIE 3ajjayu aNreOpaYecKUM CIOCOOOM C MOMOIIBIO
COCTAaBJIEHUS YpPAaBHEHUS WM CUCTEMBl [JIByX YpPaBHEHHH C JAByMs
MepEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH,
B TOM YHCJIE C IPUMEHEHHEM Tpaduueckux mpejcTaBieHUi (ycTaHaBIUBATD,
UMEET JIM YpaBHEHWE WJIM CUCTEMA YPaBHEHHMM pELICHMS, €CIH HMEET, TO
CKOJIbKO, U IpoYee).

PemaTe nuHeiiHbIe HEPABEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300paxkaTh
pEelIEHNE HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3aIIMCHIBATh PEMIEHUE C MIOMOIIBIO
CHUMBOJIOB.



Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOIIUE KBaJIpaTHOE HEPABCHCTBO, H300paKaTh pEIICHUE CHUCTEMBI
HEPAaBEHCTB HA YMUCJIOBOM TMPSAMOM, 3alMChIBaTh PEIICHUE C TOMONIBIO
CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUH PA3JIMYHBIX 3a7a4.

DyHKUUH

PacrioznaBathe (yHKIMHM M3ydeHHBIX BUAOB. [loKa3piBaTh cxeMaTHYECKU

PAacIoJIOKEHHE Ha KOOPJAMHATHOM TUIOCKOCTH TpadukoB GpyHKIud Buga: Y = KX,
y=kx+b,y=k/x,y=ax2 +bx + ¢,y =x3, y=x, y = |X|, B 3aBucuMOCTH OT
3Ha4YeHUN KOd(PPUIIMEHTOB, ONMKUCHIBATh CBOUCTBA (DYHKITUH.

CtpouTth 1 n300paxkaTb cXeMaTHUeCKU rpauku KBaJpaTUYHBIX (PYHKIUH,
OIKCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIIHH 1O UX TpaduKam.

Pacno3naBare KkBaapaTHuHyr0 (QYHKUHIO 10 QopMmyse, TNPUBOIUTH
MpUMEpPHI KBaIPATUYHBIX (YHKIIMHI U3 pealbHOM KU3HH, (PU3HKHU, TEOMETPUH.

YuciioBble MOCJIE10BATEIbHOCTH M NIPOrPecCuu

Pacno3naBath apupMETHUECKyI0 M TEOMETPHYECKYIO MPOTPECCHH TpPHU
pPa3HbBIX crloco0ax 3aaHusl.

BbINONHATS BBIYMCIEHUST € HUCHOJb30BaHWEM (OpMyNIT n-ro dYieHa
apuPMETHUECKON 1 T€OMETPUYECKON MPOrPECCUI, CYMMBI MIEPBBIX N YJICHOB.

N300pakaTh 4JI€Hbl MOCIENIO0BAaTEIbHOCTH TOYKAaMHU Ha KOOPAMHATHOMN
TUTOCKOCTH.

Pemmarp 3amaun, CBSA3aHHBIE C YHCIOBBIMH MOCIIE0BATEIHLHOCTAMH, B TOM
qyuclie 3aJaud M3 pPEaJbHOW >KM3HM (C HCIOJIb30BAHUEM KaJbKYJSATOpA,
I (PPOBBIX TEXHOJOTH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHMe pa3iesioB U TeEM nudpoBbIie
Ne n/m P Konrtpoubnsie | IIpakTnyeckue (ugp )
NPOrpaMMmel Bceero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Yucna v BeIYKMCICHUA. PaliioHabHbIE o5 1 bubmmoreka [IOK
yucna https://m.edsoo.ru/7f415b90
bub6mmoreka [JOK
2 Anreb 27 1
JIFEOPANHECIIE BRIpMICHHA https://m.edsoo.ru/7f415b90
bub6morexa IIOK
3 20 1
¥PaBHEHILA I HEPABEHCTBA https://m.edsoo.ru/7f415b90
bu6moreka [JOK
4 K ) 24 1
OOp/HHATE!  rpadHki. PynKiH https://m.edsoo.ru/7f415b90
bu6moreka [JOK
5 I1 600 6 1
OBTOPEHHE 1 0D0DIeHHe https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10
t 102 5 0

I[TPOT'PAMME
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8 KJIACC

KosnuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM uupoBbIe
Ne i/ P KonrTpoubnbie | IIpakTHuyeckue (mupp )
NporpaMMmsl Bcero o0pa3oBaTe/bHbIC
padoThl padoThbI
pecypchbl
Uucna u Beruncnenusa. Ksagpatusie bubmuorexa [JOK
1 21
KOpHHU https://m.edsoo.ru/7f417af8
5 Yucna u Berunciiedus. CTeneHp ¢ 1eJIbIM 9 bubmoteka [JOK
noKazaresemM https://m.edsoo.ru/7f417af8
3 Anre0panvecKue BEIPaKCHHUS. 7 1 bubmmorexa [IOK
KBanpaTtublit Tpéxunex https://m.edsoo.ru/7f417af8
4 Anredbpandeckue BbIpakeHUS. 15 1 bubmuorexa IIOK
Anrebpaundeckas 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBA. KBagpaTHbie bubmmorexa [IOK
5 23 1
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 15 bubmuotexa [JOK
YPaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 16 1
paBHEHMsI U HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7fA17af8
bu6mnoreka [JOK
8 o .0 4
YHICHIH. LICHOBHBIC HOMATI https://m.edsoo.ru/7f417af8
bu6mmnoreka [JOK
9 ) .4 14
ynkuus. ucxoie pyniumi https://m.edsoo.ru/7f417af8
b K
10 [ToBTOpEHUE 1 0000IIICHIE 12 1 nommorexa LO

https://m.edsoo.ru/7f417af8
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9 KJIACC

KosnuecrBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
KonrTpoasubie | IlpakTuyeckue
n/n NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u Beruucienus. JleicTBUTeNbHbBIE 9 bu6mmoreka [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUSI U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bu6morexa [IOK
OJIHOM TepeMeHH O https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 14 1 bu6morexa [IOK
ypaBHEHUI https://m.edso0.ru/7f419d08
Bbu6morexa IIOK
. 1 1
4 VYpaBHeHus n HepaBeHcTBAa. HepaBeHcTBa 6 https://m.edso0.ru/7f419d08
bu6moreka [JOK
1 1
> Dykun 0 https://m.edso0.ru/7f419d08
but6mmoreka [JOK
1 1
6 UucnoBble OCIEN0BATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpEHue, 0600IIeHNEe, CUCTEMATH3AIUS 18 1 bu6moreka [IOK
3HAHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
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