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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBII€TCS OJHAM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHAa O0eCTeunBaeT U3YUCHHE APYTUX AUCHUUIUINH, KaK €CTeCTBEHHO-
HAYy4YHOTO, TaK M TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
IpOIOJDKEHNs 00pa30BaHMs U B TIOBCEAHEBHOM >ku3HU. Pa3Butne y oOydaromuxcs
HAyYHBIX TPEJACTABICHUNA O TMPOUCXOXKICHUM U CYIIHOCTH airedpanyecKux
abcTpakiui, cnocobe OTpakeHUs MAaTEeMaTUYECKOM HAYKOM SBICHUHN U MPOILIECCOB
B IPHpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
M KauecTB MBIIUICHUS, HEOOXOJUMBIX IS alalTallud B COBPEMEHHOM ITU(PPOBOM
oOmectBe. M3yueHue anreOpsl obOecnieunBaeT pa3BUTUE YMEHUS HaAOIIOAATh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBUS U BBIBOJBI,
dopmynupoBath yrBepxkAcHUs. OCBOEHUE Kypca anreOpbl 00eCeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] O0YYarolUXCcs: OHH HCIOJNB3YIOT JeAYKTUBHBIE W
WHAYKTUBHBIE pacCyXJIeHus, 00001eHne 1 KOHKpEeTH3aIiio, abcTparnpoBanue u
anajmornto. OOyuenwe  anreOpe  mpeAmnoyiaraeT  3HAYUTEIBHBIN  O0BEM
CaMOCTOSITENIbHOM ~ J1€ATEIBHOCTH OOYYaIOLIUXCsl, IOATOMY CaMOCTOSTEIbHOE
pelIeHne 3a/1a4 SBJSAETCS peann3alueil JesiTeIbHOCTHOTO IPUHIUIIA O0yYeHUS.

B crpykrype mnporpammel yuyeOHOro Kypca «AnreOpa» A OCHOBHOTO
o0uiero o0pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COJEpPKaTENbHO-METOINYECKUE
auHUH: «Yucnaa v BRIYUCICHUD), «ANreOpandecKue BRIPAKCHUSD, «YpaBHEHUS H
HepaBeHCTBay, «DyHkumuy. Kaxmas w3 3TUX coaepKaTebHO-METOAMYECKUX
JMHUM pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYECHUSI Kypca, B3aUMOJECHCTBYS €
ApyTMMU €ro JuHMAMH. B Xone wu3ydeHus ydeOHOro Kypca OO0y4arouiumcs
OPUXOJUTCS JOTHUYECKH pacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBs3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Aunredpay BKIIOYCHBI
HEKOTOpPBhIE OCHOBBI JIOTWKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHYECKOro 0Opa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YyJaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMarudeckoro si3blka. Conep)karenbHOW |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Aniredpa» sBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Copepxanne nuHHM «YucCna W BBIYUCICHUS» CIY)KUT OCHOBOW JJIA
JaJIbHEHIIEr0 U3y4YeHHUs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroIIMXcCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BaTHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJIsl IOBCEAHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs
CBSI3aHO C PAaLMOHAIBHBIMU M UPPALMOHAIBHBIMHU YUCIaMH, (pOpMHpOBaAHHEM



MIPEACTABICHU O JEWCTBUTEIIBHOM YHCIIE. 3aBEPIIEHUE OCBOCHHS YHUCIOBOU
JMHUH OTHECEHO K CpellHEMY 00111eMy 00pa30BaHUIO.

ConeprxaHue IByX alreOpandecKuX JUHUN — « AnreOpandecKre BRIPaKCHHS
U «YpaBHEHHs] U HEPAaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHMIO Y OOYyUAIOIINXCS
MaTeMaTUYECKOT0 amnmnapara, HeoOXOJUMOTro Hjsi pEIleHUs 3ajad MaTeMaTHKH,
CMEXHBIX IMPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3aaady. Ha yposHe
OCHOBHOT0 0011ero o0pa3oBaHus y4eOHBIM MaTepuall TPYHIHUPYETCS BOKPYT
paloOHaIbHBIX BBIpOKEHUN. AnreOpa JEMOHCTPUPYET 3HAUYCHUE MaTEMaTUKU KaK
A3bIKa JUUIST TIOCTPOEHHUST MaTEeMaTHYECKHX MOJIee, OMHCAaHMs TMPOIECCOB U
ABJICHUN peajgbHOro Mupa. B 3agaum oOyueHuss anreOpe BXOIAT TaKKe
JaJbHENIee pa3BUTUE ANTOPUTMHUUYECKOTO MBIIUICHUS, HEOOXOAMMOIO, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(DOPMATHKH, W OBJAJCHHUE HAaBBIKAMH
JIeNyKTUBHBIX paccyxacHuii. [IpeoOpa3oBanre CUMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUsI, CIOCOOHOCTEN K MaTeMaTHIECKOMY TBOPUECTBY.

Copepxanue (pyHKIMOHATBHO-Tpa(UUECKON JIMHUN HALEJICHO Ha MOIY4YeHHE
oOy4aroluMuCs 3HaHUM 0 (PyHKUIMAX Kak BaKHEWIIEH MaTeMaTH4YeCKOW MOJENU
JUIS OTIMCAHUSI M UCCIIEIOBAHMS Pa3HOOOPa3HBIX MPOIIECCOB U SIBICHUN B MPUPOJC
n obmiectBe. M3yueHune Mmarepuasia CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
YMEHHUSI UCII0JIb30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJINYECKUE, Tpaduyeckue, BHOCUT BKJIAJ B (OPMHUPOBAHHE
NPEICTaBICHUN O POJIM MAaTEMATUKU B Pa3BUTUU LIUBWIN3ALUU U KYJIbTYpPHI.

CornacHo yueOHOMy IlaHy B /-9 Kiaccax wu3ydaeTcss Y4YeOHBIH Kypc
«Anre0Opa», KOTOPHIA BKIIOYAET CJICAYIONINE OCHOBHBIE pa3eNbl COICpPXKaHUS:
«Yucna W BBIUKCICHUS», «Adredpanyeckue BbIPAXKEHUsS», «YpaBHEHUS W
HEPaBEHCTBa», « DYHKITUI.

Ha u3yuenmne yueOHOro Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce
— 102 gaca (3 gaca B Hegemo), B 8 kinacce — 102 gaca (3 yaca B Heaenmo), B 9
kiacce — 102 gaca (3 yaca B HEZIEIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BBIYUCTICHUA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, MEPEXO]l OT OJHON (OpPMBI 3aIUCH
npobet k gapyroi. IloHATHE panWOHATBLHOTO 4YHCJA, 3alHCh, CpPaBHEHHE,
YOOPAIOYMBAHUE  PALMOHAJIBHBIX 4YHcell. ApHpMeTHdeckue ACHCTBUSA C
palMOHAIBHBIMU 4YnciaamMu. PemieHue 3aaad U3 peanbHOW NPAKTUKHA HA Y4acTH, Ha
TpoOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpeIeieHue, MpeoOpa3oBaHue
BBIPKEHHI HA OCHOBE OIPEACIICHUs, 3aluch 00apMX uncel. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jaud Ha
IIPOLICHTBI, PELICHHUE 3a/1a4 U3 PEaJIbHOU ITPAKTUKH.

IIpuMmeHeHue IPU3HAKOB  JIEIMMOCTH, DPa3jIOKEHUE HAa  MHOXUTEIU
HaTypaJbHbIX YUCEI.

PeanbHble  3aBHUCHMMOCTH, B TOM 4Yucle T@psMas ©  oOparHas
[IPONIOPLIUOHAIIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs

IlepemeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOMU. JlommyCcTUMBIE
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenre 3aBHCUMOCTH MEXK/1y BEJIMYMHAMU B BHJIE
dopmynbsl. Beruucnenus no gopmynam. [IpeodpasoBanne OYKBEHHBIX BbIpAKEHUIH,
TOXKJIECTBEHHO paBHbIE BbIPAXEHMs, MpaBWiIa MpeoOpa3oBaHUs CyMM U
IPOU3BEJICHUH, ITpaBUIIa PACKPBITHSI CKOOOK U MPUBEACHUS MMO00HBIX CIaraeMbIX.

CBolicTBa CTENEHH C HATYPaJIbHBIM [TOKA3aTEIIEM.

OpnHounensl 1 MHOToueHbl. CteneHbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHUE MHOIOYICHOB. @DOpMysbl COKpPAIEHHOIO YMHOXEHHUs: KBaapar
CyMMBl M KBaapaT pasHocTu. Popmysia pa3HOCTH KBaAparoB. Pazmoxenue
MHOTOYJIEHOB HA MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBWia MpeoOpa3oBaHUs YpaBHEHUS,
PABHOCWJIBHOCTb YPaBHEHHUM.

JIluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEHUH. CoOCTaBlI€HUE YpABHEHUH IO
YCJIOBHIO 3a7ja4u. Penenne TeKCTOBBIX 3a71a4 C IIOMOIIBIO YPABHEHUM.

JIuneitHOe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpadguk. Cucrema aByX
JIMHEMHBIX YPaBHEHUM C JBYMsS II€PEMEHHBbIMU. PellleHue cucreM ypaBHEHUH
crocoboM MoAcTaHOBKU. [IpuMepsl pelieHuss TEKCTOBBIX 3a7ad C IMOMOUIbIO
CUCTEM YpPaBHEHUM.



DOyHKIUU

Koopaunara Touku Ha npsaMon. Uucnoseie pomMexyTKH. PaccTosHne Mexy
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPJAWHATHOMU mockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX GopMyIamMHu.
Utenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢yukmuu. ['padux
¢yukuuu. CoiicTBa hyHkumid. JIunelinas @yukuus, e€ rpaduk. ['padux GyHkimm
y = |X|. T'paduyeckoe pemieHne IMHEHHBIX ypaBHEHHWA W CHCTEM JMHEHHBIX
YpPaBHEHUM.

8 KJIACC

Yuciia 1 BIYMCICHUSA

KBagpatueiii kopenb u3 uucna. [loHarne o0 upparMOHAILHOM YHUCIE.
JlecaTuuHble TPUOIMKEHUST UPPALIMOHANIBHBIX YKcen. CBONCTBA apuMeTHIecKux
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEeoOpa30BaHUIO YUCIIOBBIX BHIPAXKECHUM
Y BBIYUCJICHUAM. J[eMICTBUTENIbHBIC YKCIIA.

Crernens ¢ HenbIM oKa3aresneM 1 €€ cpoiicTBa. CTanaapTHas 3alKiCh YUCTA.

AJire0panvecKue BbIPaKeHUsI

KBampaTHbiii  TpéxwieH, pa3jIoKEHUE KBAAPATHOrO TpEXWieHa  Ha
MHOKUTEJIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOWCTBO alreOpanyeckod apoow.
CrnoxeHue, BbIYMTAHHE, YMHOXCHHE, [IeJICHHE aireOpanyeckux Jpooeil.
ParmonanbHbIie BRIpXKEHUS U UX TTpeoOpa3oBaHue.

YpaBHeHMs M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyna KOPHEM KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiime qpoOHO-palMOHATBHBIE YPAaBHEHUSI.

I'paduueckas uHTEpHpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YPaBHEHUW C JABYMsI II€peMEHHbIMHU. [lpumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IByMS IEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3a1a4 aNreOpanyeckuM CriocoOOM.

HucnoBble HEPABEHCTBA U MX CBOWCTBA. HEpaBEHCTBO C OHOWM MEPEMEHHOM.
PaBHOCUMIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM INEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOM IEPEMEHHOM.

DOyHKIUU

[Tonsatue ¢ynkuuu. OOIacTh ONpeAeTeHUsT W MHOXECTBO 3HAUYCHUM
dbynakiuu. CiocoOb! 3a1anust GyHKITUH.

I'padux pynkumu. Yrenue cBoiicTB GyHKUIMHU 10 €€ rpaduky. [Iprumepst
rpadguKoB HYHKIIHA, OTPAKAIOIIUX PEATbHBIE TIPOIECCHI.



@DYHKIMY, OINUCHIBAOIINE TMPSAMYI0 W OOpaTHYI MPONOPIMOHATHHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkimn Y = X2, Y = X3, y = Vx, y=|x|. [padudeckoe
pelIeHre ypaBHEHUHN U CUCTEM ypaBHEHUH.

9 KUIACC

Yucia 1 BBIYUCTICHUA

PannoHanbHple YuClIa, UPpalMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOHu. MHOXKECTBO NEUCTBUTENIbHBIX YUCEIN, ICUCTBUTEIbHBIC YHCIIA
Kak OECKOHEUYHbIe JeCATUYHBbIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JEHCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MPSMOM.

CpaBHeHHE [IEHCTBUTENBHBIX 4YHCeN, apumeTndeckue HAEUCTBUA C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKpPYXKAIOIIETO MHUPA, JIUTEIBHOCTh IMPOIECCOB B
OKpPY’KaIOIEM MUDE.

[TpuOnmx€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh MPUOIMKeHnus. OKpyriieHne
yucen. [[pukuaka n oneHka pe3ynbTaTOB BIYMCICHUN.

YpaBHeHMs M HEPAaBEHCTBA

JIuneliHOe ypaBHEHME. PelieHne ypaBHEHWM, CBOIAIIMXCA K JIMHEHHBIM.

KBampaTHoe ypaBHeHue. Penienne ypaBHEHMM, CBOASIIMXCS K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEU M YETBEPTOU
CTETIEHEN PA3JI0KEHUEM HA MHOXKHUTEIIH.

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

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHENHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU. PellleHne CUCTEM JIBYX YpaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoM creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHM C IBYMS IIEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a/1a4 aIreOpandecKuM CIIOCOOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBaaparHble HeEpaBeHCTBaA.
I'padmyeckass uHTEpHpeTalvss HEPABEHCTB W CHUCTEM HEPAaBEHCTB C JBYMS
NIEPEMEHHBIMH.

DyHKUNHA

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

I'padukn dbyskmmit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |x| u ux
CBONCTBA.

YucJi0BbIE OCTEA0BATEIbHOCTH M IIPOTPECCHH
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[ToHnsTre 4YKUCIIOBOM MOCIEAOBATEILHOCTU. 3aJaHUE IOCJIEeI0BATEIILHOCTH
peKyppeHTHOH hopMyIoi u ¢popMysiol N-ToO YieHa.

Apudmernueckas u reoMeTpuyeckas mporpeccuu. Popmyssl N-ro 4ieHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N YJICHOB.

N3obpaxkenne uaeHOB apu(METHYECKOW U TEOMETPHUECKON Mporpeccuit
TOYKaMH HAa KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHECHUHUAJIBHBIN POCT.
CI10HBIE TPOLIEHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTI'PAMMBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS MPOrpaMMbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKkTepHu3yloTCs:

1) naTpuoTHYECKOE BOCTIUTAHUE:

IIPOSIBJICHUEM HWHTEpeca K TMPOLNUIOMY M HACTOALIEMY POCCHHUCKON
MaTeMaTUKH, L[IEHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHUSM  POCCUMCKHUX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTUYECKOW IIKOJIbI, K HCIIOJb30BAaHUIO JTHX
JOCTHKEHHUH B IPYTUX HayKax U MPUKJIAJHBIX cepax;

2) Tpa:KIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'paXkIaHWHA U pealu3aliu ero
1paB, NPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, NPOLEAYp TPaXIaHCKOro o0IiecTBa (HarpuMmep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYXICHUIO ATHUECKUX MPOOJIEM, CBA3aHHbBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX IPUHIUIIOB B IEATEIIBHOCTH YYEHOTIO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHHMM IPAKTUYECKHUX 3a]ad
MaTeMaTUYECKOW HANpPaBIEHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMAaTHYECKOTO
o0pa3oBaHMsl Ha MPOTSHKEHUU BCEU MKU3HMU [UJISl YCIEIIHOM MNpodecCHOHaIbHOM
JESTeIbHOCTU U Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
IOCTPOECHUEM MHAMBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyX JCHWUH, YMEHHUIO BHUJAETbH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTalUMel B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
Mpe/ICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI UelIOBEKa, MPUPOAbI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKh Kak c@epbl 4YeloBe4YeCKOn
NEATEIIBHOCTH, ATANoB €€ pa3BUTHS M 3HAYMMOCTH JUIA Pa3BUTHUS LUBUIN3ALNH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTHKH M MATEMATUYECKOW KyJIbTYpOW KaK CpPEICTBOM
MIO3HAHHUS MHpA, OBJIAJCHUEM MPOCTEHIIMMH HaBBIKAMH HCCIEA0BATEIbCKOM
NEeATEIIbHOCTH;



6) ¢u3uueckoe BocnuTaHue, (PopMHUPOBaAHHE KYJILTYPbI 310POBbS U
IMOLMOHAJBHOIO 0J1Ar OOy YHs:

TOTOBHOCTBIO NPHUMEHATh MaTeMAaTHYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBbs, BENEHUS  370poBOoro oOpa3a JKM3HM  (340pPOBOE  IHUTAHUE,
cOamaHCUPOBAHHBIA PEXUM 3aHATUH M OTHbIXa, peryisipHas (¢uznueckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABbIKAa peQIIEKCHM, MPU3HAHHUEM CBOETO
[paBa Ha OIIMOKY U TAaKOTO K€ IpaBa JAPYroro 4yejaoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpUEHTallMel Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHUW ISl peleHus 3a/1a4
B 00J1aCTH COXpPaHHOCTH OKpY)KAIOIIEeW Cpefbl, IJIAHUPOBAHUS TOCTYNKOB U
OLICHKM WX BO3MOXHBIX TMOCIEIACTBUN ISl OKPYKAOUIEH Cpelbl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U yTel UX PElCHUs;

8) amanTanus K M3MEHSIOIUMCS YCJIOBHSIM COIUATBHOW W MPHPOIAHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUTBHCA Yy IPYTHX JIOJAEH, NpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMY U3 OIBITA APYIHX;

HEOOXOAUMOCTBI0O B (DOPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHCIE
(opMynMpOBATh UIEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIMUTHI COOCTBEHHBIX 3HAHUN W
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyalUIO, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHUIA KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMBbIE pelIeHUus U JeHCTBUS, (HOPMYIUPOBATh U OLICHUBATH PUCKU H
HOCNeACTBUS, (POPMUPOBATH ONBIT.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3zoBble j1ornyeckue qeicTBus:

e BBIABIITH M XapaKTEPH30BATh CYIIECTBCHHBIC TIPU3HAKA MaTEMaTHYECKHUX
00BEKTOB, TMOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMHU, (OpMYyITHpOBaATh
OmpenecHUs]  MOHATHM, YCTAHABIMBAaTh CYIICCTBEHHBIM  IMPU3HAK
Kinaccuukanuu, OCHOBAaHWS JJIsi OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (GOPMYJIHPOBATH H  TMPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIC W OTPHUIATEIbHBIC, CIUHWUYHBIC, YAaCTHBIE W OOIIHe,
YCIIOBHEIE;



BBIABJISIT ~ MaTEMaTUYeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U WU
npotuBopeursi B (akTax, AaHHBIX, HAOJIOJEHUSAX M YTBEPXKICHUSX,
npeaiaratb  KpUTEpUU I BBISIBJICHHS ~ 3aKOHOMEPHOCTEM  H
IIPOTUBOPEUHH;

JenaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JIEIYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
pazouparh 10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKJICHUH (MIPSAMbIE U OT
MIPOTUBHOI0), MPOBOJIUTH CAMOCTOSATEIHLHO HECIOXHBIE JOKa3aTeIbCTBa
MaTeMaTU4YecKux (aKkTOB, BBICTpaUBATh APTYMEHTAILIMIO, TPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS,;
BBIOMPATh CMOCOO pemieHuss y4eOHOW 3amadu (CpaBHUBATh HECKOJIBKO
BApPUAHTOB PEIICHUS, BBHIOMpATh HauboJiee MOAXOMAIMUN ¢ y4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JelCTBHA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIENOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(opMynHpoBaTh BONPOCHI, (UKCUPYIOIIHE NPOTUBOPEUHE, MNPOOIIEMY,
CaMOCTOSITENIbHO YCTAHABJIMBAaTh HMCKOMOE M JIaHHOE, (POPMHPOBATH
TUIOTE3Y, ApIYMEHTHUPOBATh CBOIO MO3UIINIO, MHEHHUE;

OPOBOJUTH 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IUJIaHY HECJIOXKHBIN
HKCIIEPUMEHT,  HEOOJbIIOE  MCCIEJOBAHHE IO  YCTAHOBJICHUIO
OCOOCHHOCTEHI MaTEeMaTHYCCKOTO OOBCKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXKTy COO0M;

CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOIO HAOJIO/IEHUS, HUCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUN;

MPOTHO3MPOBATh BO3MOXXKHOE pPA3BUTHE MPOLIECCA, a TAKXKE BbIIBUTATh
IPEIIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora c undgopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpMAIUH, JTaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUS 3a1a4H;

BbIOWpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(}OpMAIUIO PA3TUIHBIX BUIOB U (POPM IIPEICTABIICHNUS,

BBIOMpATh (GOpPMY TpEACTaBICHUS HWHPOPMANMA W WLUTFOCTPUPOBATH
pellaemMble 3aJayd CXEMaMH, JuarpaMMaMH, WHOM rpadukod U HX
KOMOMHAIIUSIMU;

OIICHWBATh HAA&KHOCTh WMH(POpPMAIMK TIO KPUTEPUSIM, MPEIIOKEHHBIM
yUHUTENIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBIE YHHBEpPCAIbHbIE YdeOHbIC 1eiiCTBUS:
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BOCIIPUHUMATh ©  (OPMYJIUPOBATH CYXICHUS B COOTBETCTBUU C
YCIIOBUSIMH U LIEJIIMH OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS T10
XOJly pelIeHUs 3a/1a4l, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYKJI€HUS 3a]aBaTh BOMPOCHI MO CYIIECTBY 00CYXK/1aeMOil TEMBI,
po0OJIeMBbl, perraeMoi 3a/1a4uu, BBICKa3bIBaTh UJIEH, HAIICICHHBIE HA TIOUCK
pEIIeHUs, COIMOCTaBISATh CBOM CYXKICHHUS C CYXKIACHUSIMHU JPYrUX
YYaCTHUKOB JHMayora, OOHapy>KMBaTh pa3iMude€ U CXOJACTBO MO3UIUH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS;
NPEICTaBIsATh  pPE3ydbTaThl  peUIeHWs  3aJadd,  JKCIEPHUMEHTa,
UCCIICIOBaHMs,  IMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a]1a4 MMPE3EHTALIMU U OCOOEHHOCTEMN ayJUTOpUU;
NOHMMAThb M HWCIOJB30BaTh  NPEUMYINECTBA  KOMAHAHOH |
WHIUBUIYyAIbHOW pabOThl MpU pPEHICHHH YYCOHBIX MaTeMaTHYECKHUX
3azay;

NPUHUMATh 1[EIb COBMECTHOM JIEATENbHOCTH, TIAHUPOBATH OPTaHU3AINIO
COBMECTHOM paboThl, pacnpenensTh BHUIbI pPabOT, JOroOBapUBATHCA,
00CyXIaTh MPOIIECC U PE3yIbTaT pabOThl, 0000IIaTh MHEHHSI HECKOIBKHUX
JIIOICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboTel (00CyxkaeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYpMbl W JPYTHE), BBIIOJHITH CBOI 4YacTh
paboOThI U KOOPJUHUPOBATH CBOU JCHCTBUS C IPYTUMU YWICHAMH KOMaH/IbI,
OIICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSM,
chOpMyIIMPOBAHHBIM YYaCTHUKAMU B3aWMO/ICHCTBUA.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBJISATh IUIAH, AITOPUTM PEIICHUs 3aJadu (WU €ro
4acTh), BBIOMpATh CIMOCOO pEIIeHUsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATbH
BapUaAHTHI pEIICHUH ¢ Y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJbHBIN HHTEJLICKT:

BJaJ€Th CHOCO0aMU  CaMONPOBEPKH, CAaMOKOHTPOJIA IMpolecca M
pe3yJibTaTa pelIeHuss MaTeMaTUYECKOM 3aauu;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HHMKHYTh IPHU PELICHUU
3a7a4d, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, HANICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE pE3yibTara ACATEIbHOCTU MOCTABJICHHOW LEIU
U YCIIOBUSIM, OOBSICHATH MPUYMHBI TOCTHXKCHUS WJIM HEJIOCTUKEHUS 1IEIIH,
HaxXOJIUTh OLIMOKY, 1aBaTh OIIEHKY MIPUOOPETEHHOMY OIIBITY.
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HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenuss B 7/ KJjacce OOydYalOUIMICA TMOJYYHUT CIEAYIOIINE
MIPEAMETHBIE PE3YJITATHI:

Yuciia v BBIYUCICHUSA

BoinmonusATe, coderas yCTHbIE M MHUCHMEHHBIE MPHUEMBI, apu(METHUECKHE
JEMCTBUS C pallMOHATIbHBIMU YHCIIAMHU.

Haxonuth 3HayeHUsi YUCIOBBIX BBIPAKEHUH, NPUMEHATH Pa3HOOOpa3HbIC
CHOCO0OBI U MPUEMBI BBIYMCICHUS 3HAUEHUN TPOOHBIX BBIPAKEHUI, COJEpKaIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT OAHOW (DOPMBI 3alUCH YMCENl K Apyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSA0YUBATH PAL[MOHAIIBHBIE YHCIIA.

OKpyrisaTh yucia.

BBINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHHM
YHUCJIOBBIX BBIPAXEHUI. BBINOIHATH ACHCTBUSA CO CTENEHSIMH C HATyPAJIbHBIMU
NIOKAa3aTEISIMH.

[IpuMeHATh  NPU3HAKM  JEIMMOCTH,  PA3JIOKEHUE Ha  MHOMKHUTEIU
HaTypaJIbHbIX YHUCEI.

Pemate mpakTUKO-OPHUEHTHPOBAHHBIE 3aJlayM, CBSI3aHHBIE C OTHOILIECHHEM
BEJIMYMH, IPONOPUUOHAIBHOCTBIO BEIMYHH, IPOLIEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PElICHUs 3aa4 ¢ YYETOM OIPaHWYEHUM, CBSI3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonb3oBath anreOpanvyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUsI yueOHOTO MaTepHaia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPQKEHUN MpPHU 3aJaHHBIX 3HAYECHHSIX
MEPEMEHHBIX.

BoinmonusaTe  mpeoOpa3oBaHMs — LEJIOT0  BBIPAXKEHHsT B~ MHOTOYJICH
MIPUBEJICHUEM TTOTO0HBIX CIAraeMbIX, PACKPHITHEM CKOOOK.

BBINIONHATE YyMHOXKEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIO4WIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOMUTEIU C MOMOIIBIO
BBIHECEHHS 32 CKOOKM OOLIEro MHOMUTENs, TPYIIUPOBKH  CIaraeMsiXx,
pUMEHEHHUs (POPMYIT COKPAIIEHHOTO YMHOKECHHUS.

[IpumeHsaTh npeoOpa3oBaHUs MHOTOUYJICHOB JJIS PELIEHUs pa3IMYHBIX 3a/1a4
U3 MaTeMAaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKHU.
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Hcnonbs30BaTh CBOICTBA CTENEHEW C HATypaJbHBIMU IOKAa3aTeasIMU IS
peoOpa30BaHus BIPAXKECHUII.

YpaBHeHusi 1 HEpaBeHCTBA

Pemars JMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, NMPUMEHSS NIpaBUia
nepexoa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIBHOMY eMy. IIpoBepsTh, siBisieTcs
JIM YHCIIO KOPHEM YPaBHEHHSI.

[TpumeHsTH TpaduuecKre METObI IPU PELLICHUU JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonGupats mpuMepsl Map YUCEN, SIBISIIOIIMXCS PpEHICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IIEPEMEHHBIMH.

CtpouTh B KOOpAWHATHOM IUIOCKOCTH TpaduK JTUHEHHOrO ypaBHEHHUS C
JIBYMSl TEPEMEHHBIMH, MOJIb3YSICh TIpaUMKOM, MNPHUBOJIUTH HPUMEPHI PELICHUS
YpaBHEHHUS.

Pemate cucTeMsl IByX JIMHEMHBIX YPaBHEHUH € IBYMsI IEPEMEHHBIMH, B TOM
qucie rpaduYecKu.

CocTaBisATh M pelaTh JHHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH TIO YCJIOBHUIO 3aJlayd, HHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYEeHHBIN PE3yJIbTaT.

DOYyHKIUU

N300paxaTh HA KOOPAUHATHOM MPSAMON TOYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpJIMHATaM, JTy4d, OTPE3KU, NHTEPBAJIbl, 3alIMChIBATh YHCIOBbIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OtMeyaTh B KOOPAMHATHOW TMJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QPyHKIUU Y = [X|.

OnuceiBaTh € MOMONIIbIO (YHKLIMIA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMHU: CKOpPOCTb, BpPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

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

[lonumate rpaduyeckuii cnoco0 MpeACTaBiICHUS U aHAIM3a MUHPOpPMALUH,
M3BJIEKATh U MHTEPIPETUPOBATh MH(POPMALMIO U3 TPa(UKOB PEAIbHBIX MTPOLIECCOB
Y 3aBUCHUMOCTEM.

K xoHmy oOyuenuss B 8 kJiacce OOydYarOIIUCA TMOJYYHUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHIL:

Yucia 1 BIYMCICHUSA

Hcnonb3oBaTh HayaidbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTENIbHBIX
qrcesl AJisl CPaBHEHUs, OKPYTJICHUS U BBIYMUCICHHUM, N300paxaTh JeHCTBUTENbHBIC
YyCJla TOYKaMH HA KOOPJUHATHOM MPSIMOM.

[IpuMeHATh TOHATHE apU(METHUECKOTO0 KBAAPATHOIO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, MCIOJB3Yysd MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOIHATH
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nmpeoOpa30BaHUs BBIPAKECHUM, COJEPXKAIMUX KBAAPATHBIC KOPHU, HCTIOIB3YS
CBOMCTBA KOPHEM.
Hcnonp30BaTh 3amucy OONBIIAX M MaJbIX YUCET C TMOMOIIBIO JACCATUIHBIX
npobeit u crenereit uncina 10.
AJuireOpandecKkue BbIPasKeHUs
[IpuMeHATh TOHATHE CTEMEHW C IEIbIM  IOKa3aTejeM, BBITIOIHATh
mpeoOpa30BaHUs BRIPAKEHUH, COAEPIKAIINX CTETICHH C TEIBIM ITOKA3aTEIEeM.
BbINONMHATE TOXKIECTBEHHBIE MPEOOpa30BaHUsl PAIMOHANBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ICUCTBUI HA/I MHOTOYWICHAMH U alTeOpandecKUMH JPOOSIMHU.
PacknanpiBaTh KBaipaTHBIN TPEXUIIECH HA MHOKHUTEIIH.
[IpumeHnsTh Mpeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUS Pa3IMYHbIX 3a/1ay U3
MaTEeMaTHUKH, CMEXHBIX MPEIMETOB, U3 PEATBHON MTPAKTHKH.
YpaBHeHUS U HEPABEHCTBA
Pemate nuHelHbIEe, KBaJpaTHBIE YpaBHEHUS W pallMOHAIbHBIC ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.
[IpoBouTh MpocCTeine uccae0OBaHusl ypaBHEHUN U CUCTEM ypaBHEHHH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUECKUX MPEICTaBIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WJIM CHUCTEMa YpaBHEHWUU PEIIECHUS, €CIM MMEET, TO CKOJbKO, U
npouee).
[lepexoauTh OT clIOBECHOM (HOPMYTUPOBKH 3a/1auu K €€ airedpanyeckon
MOJIEIA C TIOMOIIBIO COCTaBIICHUS YpPaBHEHUS WM CHCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M IMOTyYEHHBIN pe3ysIbTarT.
[IpuMeHSATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHCHHUS, OIICHKH,
pelIaTh JMHEWHbIE HEPABEHCTBA C OJJHOW EPEMEHHOM U UX CHUCTEMBI, JaBaTh
rpaguyUecKyr0 WLIIOCTPAIMI0 MHOXKECTBA pEIICHUN HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.
DOyHKUUHA
[ToHuMaTh W WCIONB30BaTh (PYHKIIMOHAIBHBIE TIOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYCHUS), OMPENSIATh 3HAUCHHE (DYHKIMHU IO 3HAYCHHIO
apryMeHTa, ONPeeNsITh CBOMCTBA QYHKIIUU 10 €€ rpaduKy.
Ctpouts rpaduku d7eMeHTapHBIX PYHKITUN BUA:
y = k/ix, y = x2, y = x3,y = [x|, y = VX, OIHCBHIBaTh CBOWCTBA YHCIIOBON
dbyHkuu 1o e€ rpaduky.
K xoHmy oOyuenuss B 9 kJiacce OOydYarONIUCA TMOJYYHUT CIEAYIOIINE
IPEIMETHBIE PE3yJIbTATHI:
Yucia 1 BIYMCICHUSA
CpaBHHBATh M YIIOPSIOYMBATH pAllMOHAIBHBIC U UpPAIlMOHAIBHBIC YHCIIA.
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BoeimonsasaTe  apudmeTHdyecKkue JEHCTBUS C PAlMOHAIBHBIMU — YHCIIAMH,
coyeTas YCTHbIE M TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UppallUOHAIBHBIMUA YHCJIAMU.

Haxonute 3HaueHWss CTENEeHEM C LEeNbIMUA MOKAa3aTeIsIMA W KOPHEH,
BBIYUCIISIT 3HAYEHUSI YUCTIOBBIX BBIPAKCHUH.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHKCJIA, BBIMOJHATH MPUKUAKY pe3yjbTara
BBIYMCIICHUH, OLICHKY YMCIIOBBIX BHIPAKCHUH.

YpaBHeHMSs 1 HEPABEHCTBA

PemaTe nuHEHHbICE U KBaJpaTHBIC YpPaBHEHHUS, YPABHEHUA, CBOISAIIUECS K
HUM, NTpOCTeIne IpoOHO-palliOHaIbHbIE YPABHECHHUS.

PemaTte cuctembl IBYX JHMHEWHBIX YPABHEHUW C JBYMS NMEPEMEHHBIMU M
CHUCTEMBI IBYX YPAaBHECHUH, B KOTOPHIX OJJHO YPABHEHHE HE SBJISACTCS JIMHCHHBIM.

Pemiath TeKCTOBbIE 3ajayu alreOpamdeckuM CrIoco0OM C  TMOMOUIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI ABYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[IpoBoaAMTE MpOCTEMIINE UCCIEAOBAHUS YPABHEHHUI U CUCTEM YpaBHECHUH, B
TOM YHCJIE ¢ TPUMEHEHUEM TpauiyecKuX IpeAcTaBieHui (ycTaHABIUBATh, UMEET
JU ypaBHEHUE WM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIIM HMMEET, TO CKOJIbKO, U
npouee).

Pemare nuHelHBIE HEpaBEeHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaTh
pellleHue HEPaBEHCTB HA YHCIJIOBOM MPSAMOM, 3alMCHIBATh PEIICHHUE C MTOMOIIBIO
CHMBOJIOB.

Pemate cucTeMbl JIMHEWMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHUE CHUCTEMBI
HEPABEHCTB Ha YUCJIOBOU MPSIMOM, 3aMUCHIBATH PEIICHUE C TTOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA ITPH PEILICHUH PA3TMYHBIX 3a]1a4.

DOYyHKIUU

Pacno3naBaTh (yHKIIMHM HM3YYEHHBIX BHUIOB. I[loKa3pIBaTh CXEMAaTHUYECKU

PAacIioIOKEHUE Ha KOOPAMHATHON MJIOCKOCTH TpaduKoB GyHKIUH BUaa: Y = KX, Y
=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT
3HAYCHUN KOA(PPUITMEHTOB, OMMMCHIBATH CBOWCTBA (PYHKITUH.

Ctpouth M U300pakaTh CXeMaTUYECKU rpaduKu KBAJAPATUUYHBIX (YHKILIHM,
OIHCHIBAaTh CBOMCTBA KBAIPATUUHBIX (DYHKIIH 10 UX TpaduKaM.

Pacnio3naBaTh KBaJpaTUYHYIO QYHKIHUIO MO (opmysie, MPUBOIUTH IPUMEPHI
KBaIPATUYHBIX QYHKIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPHH.

YuciioBble MOC/I€10BATETbHOCTH W POTPecCuu

Pacnio3naBaTh apu@METHYECKYyI0O M TE€OMETPUYECKYIO MPOrpeccud MpH
pa3HBIX Crlocobax 3aaaHusl.
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BBIONMHATE  BBIYUCICHUS C  HMCHOJb30BaHWEM (GopMysnl N-ro  YieHa
apu(pMEeTUIECKON U TEOMETPUUECKOHN MPOTPECCHid, CYMMBI TIEPBIX N YJICHOB.

N300pakaTh dYieHBI MOCJIEIOBATEILHOCTH TOYKAMH HAa KOOPJAMHATHOU
MJIOCKOCTH.

Pemarp 3amaum, CBS3aHHBIE C YMCIOBBIMHU IIOCIIECIOBATCILHOCTSIMH, B TOM
qrclie 3a7a9d U3 pealbHOU XU3HU (C MCIOIh30BAaHUEM KaIbKYJISATOPa, TU(POBBIX
TEXHOJIOTUH).
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TEMATHYECKOE IINIAHUPOBAHUE

7  KIIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpoBbie
Ne i/ P Kourposbnubie | IIpakTuyeckue (1udpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BelUUCIIEHUS. PaliuoHaibHbIC o5 5 bubmuorexa [JOK
qyucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 Aunred 27 2
HFCOPAHTCCKHE BRIPDRCHIA https://m.edso0.ru/7f415b90
bubmuoreka [JOK
3 20 2
¥ PaBHEHILA i HEpaBeHCTBa https://m.edso0.ru/7f415b90
bubmuoreka [JOK
4 K . D 24 2
OOpJHHATEI H rpadpukit. PymKuH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
II 1
> OBTOpeHHeE 1 060buIeHHE 6 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 0
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8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kourpoubnubie | IIpakTuyeckue (uubp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Bbu6mmorexa [JOK
1 q .K 15 1
Wca ¥ BeIYUCIeHus. KBapaTHeie KOpHU httos://m.edsoo.ru/7f417af8
5 Yucna u BerauciaeHus. CTEeHb ¢ 1eIbIM 7 1 bubmuoreka [IOK
roKa3arejiemMm https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BhIpaKCHHUS. 5 1 bubnuorexa [JOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BRIPaKECHUSL. 15 1 bubnuoreka LIOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 1 bubnnoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 1 bubnmnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 O . 5
YHKUHH. OCHOBHBIE HOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 o | 9 1
ynKUH. qucnoBbie GynKumH https://m.edsoo.ru/7f417af8
bu6mmoteka [IOK
10 IT 600 6 1
OBTOPEHHE 1 000bIIeHTe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 9 0
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9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM undposbie
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeruucieHus. JeiicTBUTEIbHbBIC 9 bubnmoreka [JOK
qucIiIa https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnmnoreka [JOK
OJHOM MEepPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHcTBA. CUCTEMBI 14 1 bubnmnoreka [JOK
YpaBHEHUU https://m.edso0o.ru/7f419d08
bubmuorexa [JOK
4 .H 16 1
YpaBHeHus v HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bubmuorexa [JOK
5 o 16 1
JHIIHE https://m.edso00.ru/7f419d08
bu6nuorexa [IOK
6 YucioBBIE TOCIENOBATENLHOCTH 15 1 https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS bubmuorexa [JOK
7 . 18 1
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://fcior.edu.ru

https://math-ege.sdamgia.ru
http://alexlarin.net

http://lwww.edu.ru/index.php
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