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COJAEP) KAHUE OBYUEHMUSI
7 KJIACC
YucJia ¥ BbIYUCTIECHUA

Jlpo6u 0OBIKHOBEHHBIE U IECATUYHBIE, TIEPEX0] OT OJHOM (PopMBI 3amucu apodeit
K qpyroi. [loHsTHe palimoHanpHOTO YUCIIa, 3alUCh, CPABHEHUE, YIIOPAI0UYMBAHNE
palMOHAIbHBIX Yyncel. ApupMETHUECKHUE AEMCTBUS C pallMOHATIbHBIMU YHUCIaMH.
Pemienue 3a1a4 U3 peaabHOM MPAKTUKUA HA YaCTH, HA IPOOH.

CreneHb ¢ HaTypaIbHBIM MIOKa3aTeIeM: OMpeeNIeHre, MpeoOpa3oBaHue
BBIPQXEHUI Ha OCHOBE OIpEAeNICHUs, 3aUCh O0sbIIuX yKncell. [IporeHTsl, 3anmuch
IPOLIEHTOB B BHJIE ApoOU U 1poOu B BUE NMPOLIEHTOB. Tpu OCHOBHBIE 3a7]aul Ha
IPOIEHTHI, PEIICHHE 3a/1a4 U3 PEeATbHON MPAKTUKH.

HpI/IMCHeHI/Ie IMPU3HAKOB ACINMOCTH, PA3JI0KCHNUC HA MHOKUTCIIN HAaTypPaJIbHBIX
YUCCII.

PeanibHbIC 3aBUCUMOCTH, B TOM YHCJIE MpsiMasi U 00paTHasi IPONOPIUOHATIBHOCTH.
AnredpanvyecKue BbIPpAKEHUSA

[IepemeHHBIE, UNCITOBOE 3HAUEHUE BBIPAKEHUS C IEPEMEHHOM. JlommycTrMbIe
3Ha4YeHUs mepeMeHHbIX. [IpecTaBnenne 3aBUCMMOCTH MEX Ty BETMIYMHAMH B BHJIE
dbopmybl. Beraucnenus no popmynam. [IpeodpazoBanre OYKBEHHBIX BHIPAKCHHIH,
TOKJIECTBEHHO PABHBIE BBIPAXKEHMUSI, [TpaBUIIa PeoOpa3oBaHus CyMM U
MIPOM3BENICHUH, PaBUIIa PACKPBITUS CKOOOK M MPUBEIEHUS MOJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OnuowieHsl U MHOTOWIECHBI. CTeneHb MHOrowIeHa. ClI0KeHHE, BEIUMTAHUE,
YMHOXEHHE MHOTOWICHOB. DOpMyIIbl COKPAIIEHHOTO YMHOKEHUS: KBaapaT
CYMMBI U KBaapat pazHocTu. DopMya pazHOCTH KBaapaToB. PaznoxeHue
MHOT'OYJICHOB Ha MHOKHUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEeHb YPaBHEHHUSI, PaBUIIa IPeOOpa30BaHUsl ypaBHEHUS,
PaBHOCHUJIBHOCTb YPAaBHEHHU.



JInHerHoe ypaBHEHUE C OJHOM NMEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOTO
YpaBHEHUS, pEIICHNE JTUHENHBIX YpaBHEHH. COCTaBIIEHHE YpAaBHEHUH 110
YCJIOBUIO 33J]a4u. PeleHne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPAaBHEHUIA.

JIuneitHoe ypaBHEHHE C JBYyMsI IEpEMEHHBIMU U ero rpaduk. Cuctema IByX
JIMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMHA. Perenue cucreM ypaBHEHUN
cnocoboM noacTaHOBKH. [IpuMepsh! perieHrs TeKCTOBBIX 3a7a4 ¢ TTOMOIIIBIO
CUCTEM YPaBHEHUM.

DOyHKUIMHA

Koopaunara Touky Ha npssmMon. Yucnosele NpoMeKyTKH. PaccTossHre Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMON.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcurcca 1 opaArHATA TOYKU
Ha KOOpJAMHATHOH miockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (OpMyIamMHu.
Yrenue rpagukoB peanbHbIX 3aBucuMocTel. [lonstue pynkunu. ['padux
¢ynkuuu. CoiictBa pyHkuuid. JInneitnas pynkuus, e€ rpadux. I'paduk pyHkunu
y = [x|. I'padmyeckoe pelieHre TMHEHHBIX YPABHEHUM U CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KVIACC
YucJia ¥ BbIYUCTICHUA

KBaapatHsblil kopeHb u3 uncia. [Tonstue 06 uppauroHaibHOM uucie. JecaTuunbie
NPUOJIMKEHUST UPPALMOHATIBHBIX yKces. CBoMCTBA apuPMETHUECKUX KBAIPATHBIX
KOpHEHN M UX MPUMEHEHUE K MPEOoOPa30BaHUIO YUCIOBBIX BEIPAKEHUN U
BBIUMCJICHUSAM. [[eCTBUTENIBHBIC YHCIIA.

Crenens ¢ UenbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YKCIA.
AnredpanvyecKue BbIPAKEHUSA
KBanparHsiil TpEXWICH, pa3IOKEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEH.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anrebpandeckoit npodu. CroxeHue,
BBIUMTAHUE, YMHOKEHUE, JISTICHUE alreOpandecKux apooeid. ParmonansHbie
BBIPOKCHUS B UX MpeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmysia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienne ypaBHeHUN, CBOASIUXCS K TUHEWHBIM U KBAIPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPaBHEHHUS.



I'papmueckas MHTEpIpETALlUsl YPABHEHUH C IByMS IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPAaBHEHUH C IByMs IepeMeHHbIMHU. [IprMepsl pemenus cucrem
HEJIMHENHBIX YPABHEHUM C IByMs [IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3aJad aHF€6pqu€CKHM CIT0COOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OAHOW MEPEMEHHOM.
PaBHOCHIIBHOCTD HEPABEHCTB. JINHENHBIE HEPABEHCTBA C OJTHOW NEPEMEHHOM.
Cucrembl JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuuu. O0IacTh ONPEAEIECHUS U MHOKECTBO 3HAUCHUN (QYHKIUH.
CrniocoObl 3a1aHus PyHKIHUIA.

['padux dpynkuuu. Yrenue cBoricTB PpyHkIuu no e€ rpaduxy. [Ipumepsl rpadukos
GYHKIHHA, OTPaXKAIOIMINUX PEATbHBIE TPOIECCHI.

@DyHKIUY, ONMUCHIBAIOIINE MPSMYIO U 00paTHYIO MPOTIOPIIMOHAILHBIE
3aBHCHMOCTH, uX rpaduku. OyHkmmn Y = X2, Y = X3, y = \X, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHU U CUCTEM YPABHECHUM.

9 KVIACC
YucJia v BEIYUCTICHUA

PanmonanbHbIe Unciia, HppaluoHaIbHbIE YKCiia, KOHEYHbIC U OECKOHEYHBIC
JeCATHIHBIC TpoOu. MHOKECTBO IEMCTBUTEIBHBIX YHCEI, TeHCTBUTEIbHBIC YHCITA
KaK O€CKOHEUHBIC JIECATHYHBIC IpoOH. B3anMHO 0JTHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHeHUE JeHCTBUTEIBHBIX YUCEN, apu(METUUECKHUE IEHCTBUS C
JIEVUCTBUTEILHBIMH YU CIIAMH.

Pa3mepsl 00bEKTOB OKpYKAIOIIET0 MUPA, ITUTEIHHOCTD MPOIIECCOB B
OKpY alollleM MUpE.

[Tpubnnx€éHHOE 3HaYEHUE BEIMUYUHBI, TOUHOCTH NpUOIKkeHus. OKpyrieHue
yucen. [[puknika u onieHka pe3yJbTaTOB BBIYUCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.



KBaaparHoe ypaBHeHHe. PenieHne ypaBHEHMM, CBOIAIIMXCS K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemenns ypaBHEHUN TPEThEN U YETBEPTOU
CTEIIEHEHN Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemmenne npoOHO-palinoHANBHBIX ypaBHEHUH. Pelienue TeKCTOBBIX 3a/1a4
areOpanvyeckuM METO/I0M.

YpaBHEHUE ¢ IBYMs NIEPEMEHHBIMH 1 ero rpaduk. Pemenue cuctem aByx
JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU. Perienue cucreM 1ByX ypaBHEHHH,
OJTHO M3 KOTOPBIX JUHEHHOE, a Pyroe — BTOpoil creneHu. [ 'padudueckas
MHTEPIPETALNs] CHCTEMBI YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a71a4 aJIF€6paI/ILI€CKPIM CIT0CO0OM.
Yucnosbie HCPABCHCTBA U UX CBOMCTBA.

Pemienune muHENHBIX HEPABEHCTB C OAHOM MEPEMEHHOM. Pemenne cucrem
JIMHEWHBIX HEPABEHCTB C OJTHOU IepeMeHHON. KBajpaTHbIe HEpaBEHCTBA.
['paduyeckas unTEpIpEeTAllI HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU.

DOyHKUIMHA

KBaaparuunas ¢pyukuus, e€ rpadguk u coicta. [lapaboia, koopauHaTHI
BEPIINHBI 11apaboIbl, 0Ch CAMMETPUH MapaOOJIBI.

I'padukn Gpyrxumit: y =kx, y=kx +b, y=k/x, y=x3,y=Vx, y = x|, 1 ux
CBONCTBA.

YucjioBble NMOCJI€10BATEIHLHOCTH U nmporpeccuu

[ToHsiTHE YMCIIOBOM MOCIEA0BATENIBHOCTH. 3aJaHUE TTOCIIEI0BATEIBHOCTH
pPEKYppPEHTHOH (opmMyon U hopmyJioil N-ro uieHa.

Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyiisl N-ro wieHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHne 4jaeHOB apu(PMETHUECKON U TE€OMETPUUECKON MTPOTPECCUil TOUKaMHU
Ha KOOPJIMHATHOM TIOCKOCTU. JINHEHHBIN U SKCTIOHEHIIHATBHBIN pOCT. CII0KHbBIC
MPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHHUS IIPOTrpaMMBbl Y4EOHOTO Kypca «Anredpar»
XapaKTEPHU3YIOTCA:

1) maTpuoTnYecKoe BOCIUTAHUE:

IIPOSIBJICHUEM MHTEPECA K MPOLUIOMY M HACTOAIIEMY POCCUMCKON MAaTEMATHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U
POCCUNCKON MaTeMAaTU4YE€CKOM LIKOJIbI, K UCIIOIb30BAHUIO OTUX JOCTUKCHUN B
JIpYrUX HayKax U NPUKIAIHBIX cepax;

2) rpaKAaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEH TpaXKIaHNHA M peaTu3alliy ero Mpas,
MIPEICTABIICHUEM O MAaTEMAaTHIECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUIHBIX
CTPYKTYD, SIBJICHHM, MPOIIEAYP IPaKTaHCKOTO OOIIIeCTBa (Hampumep, BEIOOPHI,
OTIPOCHI), TOTOBHOCTHIO K OOCYKICHUIO STUYECKUX MPOOIJIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTIKEHUM HAYKH, OCO3HAHUEM BaKHOCTHU
MOPAJTEHO-3THYECKUX MMPUHITUIIOB B JACATEIHLHOCTH YIEHOTO;

3) Tpy10BOE BOCTIUTAHME:

YCTaHOBKOM Ha aKTUBHOE y4aCTHE B PEUICHUH MPAKTUYECKUX 3a/1a4
MAaTEMATUYECKON HAIIPABIEHHOCTH, OCO3HAHUEM BAaKHOCTH MAaTEMaTUYECKOIO
oOpa30oBaHus HA MPOTSHKEHUH BCEH JKU3HU /IS YCIEITHON MTPOQEeCCHOHATIBHOMN
JEATEIIbBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUHN, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM MHIMBUIYJIbHONU TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHME:

CHOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUSTHIO
MaTeMaTU4YeCKUX 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKIACHUH, YMEHUIO BUIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHMSA:



OpUEHTALUEN B JEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAyUYHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOBI U
o0I1ecTBa, MOHUMAHUEM MaTEeMaTHYECKON HaAyKH KaK cepbl YETOBEUECKOM
JESATEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUMMOCTH JJIS PA3BUTHS [IUBUIIN3ALINH,
OBJIAJICHUEM SI3BIKOM MATEMAaTUKN U MaTEMAaTUYECKON KyJIbTYPOU KaK CPEACTBOM
IIO3HAHNS MHUPA, OBJIAJICHUEM ITPOCTEUIIMMHY HaBBIKAMH MCCIIEIOBATEIBCKON
NEeSATEIbHOCTH;

6) ¢pusnueckoe BocnuTanue, popMupoBaHue KyJIbTYPhI 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJyuns:

TOTOBHOCTBIO MPUMEHATh MAaTEMAaTUUECKUE 3HAHUS B UHTEPECAX CBOETO 370POBbBA,
BEJICHUS 3I0POBOr0 00pa3a KU3HU (370pOBOE MUTAHKE, COATAaHCUPOBAHHBIN
PEXKUM 3aHATHI U OT/bIXA, pEryJisipHas (u3nUecKasi akTUBHOCTb),
c(hOpMHUPOBAHHOCTHIO HABBIKA peICKCUH, MPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY
Y TAKOT0 K€ MpaBa APYroro 4YeIOBEKa;

7) IKOJOTHIECCKOE BOCIIMTAHHC:

OpUEHTALMEN HAa MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUMN JJIs PEeLlIeHus 3a]a4 B
00J1acT COXPAaHHOCTH OKPY’Karollel cpeibl, INIaHUPOBAHUS TOCTYIIKOB U OLIEHKU
UX BO3MOXKHBIX MOCIIEACTBUI IJIs1 OKPYIKAIOIIEH Cpefibl, OCO3HAHUEM TTI00ATBHOTO
XapakTepa 3KOJOTHYECKHUX IPoOJieM U MMyTeil X pelieHMUs;

8) aganTanus K U3MEHSIIOIIMMCS YCJIOBHSAM COIHAILHOMH M MPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIOBUAX HEONPEACIEHHOCTH, IIOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTUUYECKYIO IESITENBHOCTD, B TOM YUCJIE YMEHUE
YUHUTBCS Y APYTUX JIOJEH, IPUOOPETATh B COBMECTHOM JESATEIBHOCTA HOBBIE
3HAHWS, HABBIKM U KOMIIETEHLIUH U3 OIBITA IPYTHX;

HEO0OXOIMMOCTHIO B (JOPMHPOBAHNN HOBBIX 3HAHUI, B TOM 4HCIe (POPMYINPOBAThH
UJIeH, MOHATHS, TUTIOTE3bI 00 00BEKTAX U SIBJICHUSX, B TOM YHUCIIE paHEee
HEU3BECTHBIX, OCO3HABATH AC(PUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEM,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIINIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOIINIT KOHTPMEP, KOPPEKTUPOBATH IPUHUMACMBbIE
pEIIeHUs U IeUCTBUS, (OPMYITHPOBATH U OIICHUBATH PUCKU U TIOCIIEICTBUSA,
dbopMUPOBATH OIIBIT.



METANIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornueckue a1eiicTBUA:

BBISIBJISITh M XapAKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKU MATEMATHYECKUX
00BEKTOB, MOHSITHHI, OTHOIICHUN MEX Iy MOHATUAMU, GOPMYIUPOBATDH
ONPEICIICHNS TIOHATUM, YCTAHABIINBATh CYIIECTBEHHBIA PU3HAK
KJIacCU(UKALMU, OCHOBaHMSI JIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOTIO aHAJIN3A;

BOCIIPUHUMATH, (POPMYIUPOBATH U MTPEOOPA30BLIBATH CYKICHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIIHE,
YCIJIOBHBIE;

BBIABJIATD MAaTCMATHYCCKHC 3aKOHOMCPHOCTH, B3AUMOCBA3H U
IIPOTUBOPCYHUS B Q)aKTaX, JaHHBIX, Ha6JII-OIICHI/IHX " YTBCPIKACHUAX,
npeaiaratb KpUTCprun JId BBIABIICHUA 3aKOHOMCpHOCTCﬁ )41 HpOTHBOpC‘—IHﬁ;

ACJIaTb BBIBOAbLI C MCITIOJIb30BAHHUCM 3dKOHOB JIOTHKH, JICAYKTUBHBIX U
NHAYKTHUBHBIX yMOSaKHIOIIGHI/Iﬁ, YMOBaKJ'IIO‘IGHI/Iﬁ I1I0 aHaJIOTHUH,

paszOupaTh JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (TPSMbBIC U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIILHO HECIIOKHBIE TOKA3aTeIbCTBA
MaTeMaTH4YeCKuX (haKTOB, BHICTpAUBATh apryMEHTAINIO, IPUBOAUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCY KICHUS;

BBIOMPATH CIIOCOO pelieHus yueOHOM 3a/1auu (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAN00JIeE MOAXOAAIINHA ¢ yIETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

WCITOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEIIbCKUN MHCTPYMEHT TTO3HAHUS,
dbopMyIHUpOBaTH BOMPOCH, (PUKCUPYIOIINE TPOTUBOPEUHE, MPodIeMYy,
CaMOCTOSATEIILHO YCTaHABIIMBATh HCKOMOE U JJaHHOE, (POPMUPOBATH
TUTIOTE3Y, apTYMEHTHPOBAThH CBOIO TTO3UIINI0, MHEHHE;



e IIPOBOAUTD I10 CAMOCTOATCIIbHO COCTABJICHHOMY ILJIaAHY HECJIOKHBIN
9KCIICPUMCHT, HEOOJIBII0e HCCIICAOBAHMC 110 YCTAHOBJICHUIO ocobeHHOCTEN
MAaTCMaTHICCKOI'O 06’I>CKT3., 3aBHCHMOCTEH 00HEKTOB MCIKIOY CO6OI>’I;

e CaMOCTOSITENHHO (HOPMYIUPOBATH OOOOIIECHUS U BBIBOIBI IO pe3yJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, HCCIIEAOBAaHNs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

e IIPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC ITPOLICCCA, a TAKIKC BbIIBUI'aTh
IMPCAITOJIOKCHHUA O €TI0 PA3BUTHHU B HOBBIX YCIIOBUAX.

Pa6ora ¢ undpopmanmeii:

e BbBIABJIATH HCAOCTATOYHOCTL 1 M30BITOYHOCTH I/IH(l)OpMaI_[I/II/I, JaHHBIX,
H€O6XOIIHMI>IX IJIA PCHICHUA 3a1a49H,

e BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uHGOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

e BBIOMpATH OPMY MpeICTaBICHUS HHPOPMAITMN U ULTFOCTPUPOBATH
pelaeMble 3a1a4M CXeMaMu, JuarpaMmMaMu, HHOU rpaduKou U X
KOMOMHAIIMSIMU;

¢ OIIEHUBATH HAJIEKHOCTH MH(POPMAIIMH 110 KPUTEPUSIM, TPEI0KEHHBIM
yUHUTENIeM UM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

e BOCIPUHUMATDH U (HOPMYIUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMU
U TEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U IMCbMEHHBIX TEKCTAX, JaBaTh MMOSACHEHHUS 110 X0y PELICHUS
3a71a4i, KOMMEHTUPOBATH MOJIYYCHHBIN PE3YJIbTAT;

e B X0ji€ 00CY>KJIEHUS 33]1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMON TEMBI,
npoOJieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJEH, HAIICJIEHHbBIE HA MTOUCK
pElIeHUs, COMOCTABIIATh CBOU CYXKICHUSA C CYKICHUAMU APYTHUX
YYaCTHUKOB JHajiora, OOHapy»XKMUBaTh pa3jIudyue U CXOJICTBO MO3UIUH, B
KOPPEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

o MPEACTABIATH PE3YJIBTATHI PEIICHUS 3a1a41, SKCIEPUMEHTA, NUCCIICIOBAHMS,
MPOEKTa, CAMOCTOSITEILHO BHIOUPATh (pOpMAT BBICTYIICHUS C YYETOM 3a/1a4
MPE3eHTAlUU U 0OCOOEHHOCTEN ayIUTOpUU;



e IIOHUMATH U HUCIIOJIB30BATH IPCUMYIIICCTBA KOMaH,HHOﬁ u HHﬂHBHHyaHBHOﬁ
pa6OTI>I IIpHU pCUHICHUN y‘{C6HI)IX MAaTCMaTHYCCKHUX 3aJ1a4,

e TPUHHUMATH I1EJIh COBMECTHOU ACSITEILHOCTH, TUTAHUPOBATH OPTaHU3AIHIO
COBMECTHOI pabOThI, pacrpeesaTh BUABI padoT, JOrOBapUBAThCS,
00CyXI1aTh MPOIIECC U Pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJIBKHIX
JIIOJICH;

s y4YacTBOBATh B IPYIIOBBIX hopMax paboThl (00CYyKaeHHs, 0OMEH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U IPYTHE), BHIMOIHITH CBOIO YacTh pabOThI
¥ KOOPJAUHUPOBATh CBOM JICUCTBUSA C APYTUMU WICHAMH KOMAaH/IbI,
OLIEHMBATh KAYECTBO CBOETO BKJIaJa B OOLINI MPOAYKT IO KPUTEPHSIM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE TeiCTBUSA
Camoopranuzamnus:

e CaMOCTOSITENIBHO COCTABJIATH IUIAH, aJITOPUTM PELIEHUS 3a/1a4u (WA €ro
4acTh), BHIOUPATh CIIOCOO PEIICHUSI C YUETOM UMEIOUIUXCSL PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaAHThI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

e BJIAACTH crocooamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IpoHecca 1 pe3yjibTara
pCHICHUA MaTEeMaTHU4E€CKOM 3aJa4u,

e TPEABHUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33/1a4H,
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJIbTATA NCATEIBHOCTH MTOCTABICHHOM LIEJIH U
YCIIOBUSIM, OOBSICHITh IPUYUHBI IOCTUKEHUSI WJIK HEOCTUXKEHUS 1SN,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHiry o0y4yeHus: B 7 kiaacce o0y4daromMiics NOTYUUT CIEAYIOIUE PEAMETHBIE
pE3YJIbTATHI:

Yucaa v BLIYUCJICHUSA

BrImotHTh, coYeTast yCTHBIE M MUChbMEHHBIE MPUEMBI, apu(MeTHIecKue 1eUCTBUS
C pallMOHAILHBIMU YHCIIAMH.



HaxoauTs 3Hau€HuUs1 YUCIOBBIX BBIPAXKEHUH, IPUMEHATH pa3HOOOpa3HbIe CIIOCOOBI
U IpUEMBI BHIYHUCIICHUS 3HAYCHHUI POOHBIX BHIPAKEHUH, COACPKAIIUX
OOBIKHOBEHHBIE U JIECSITUUHBIE TPOOH.

[TepexonuTh OT OTHOM POPMBI 3aMKCH YHUCEN K APYToi (TpeoOpa3oBLIBATh
JECATUYHYIO Ip00b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTUYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JCCATUUHYIO JIPOOB).

CpaBHHBaTh U yIIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.
OKpyTJsTh YUCIIA.

BpInoaHATh IMPUKUIAKY U OICHKY PC3YJIbTATa BLI‘{I/ICJ]eHI/Iﬁ, OOCHKY 3HAYCHUM
YHCJIOBBIX BBIpEl)KGHPIfI. BoeinoaHATh I[CP'ICTBPISI CO CTCIICHAMM C HaTypaJIbHbBIMH
IIOKAa3aTCIIsIMU.

HpI/IMCHHTB IMPpU3HaKU ACIIMMOCTH, PA3JIOKCHUC Ha MHOKHUTCIIN HATYPAJIBHBIX
YHCCII.

PemaTe npakTUKO-OpUEHTUPOBAHHBIE 3371a4H, CBS3aHHbBIE C OTHOLLIEHUEM
BEJIMYMH, ITPONIOPLUHUOHAIIBHOCTHIO BEJIMYMH, IPOLIEHTAMU, UHTEPIIPETUPOBATH
pEe3yJIbTATHl PEHICHUS 33/1a4 C YUETOM OTPAHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOHEKTOB.

AnredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh anredOpandeckyro TEpMHUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh €€ B
IpolIecce OCBOEHUS yueOHOro MaTepHaia.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKEHUHN TIPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BrimonHsaTe npeoOpa3zoBaHus LEOT0 BHIPAXKEHNS B MHOTOUJIEH PUBEICHUEM
MOJOOHBIX CIaraeMbIX, PACKPhITHEM CKOOOK.

BBINOIHATS YMHOKEHHE OJJTHOWIEHA HA MHOTOYJIEH U MHOTI'OYJIEHA HA MHOTOYJIEH,
IPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBajJipaTa pa3HOCTH.

OcytiecTBIATh Pa3I0KEHHE MHOTOYJICHOB HA MHOKUATEIH C TIOMOIIIBIO BEIHECEHUS
3a CKOOKH OOIIIETO MHOKUTEJIS, TPYIITUPOBKY ClIaraeMbIX, IpUMeHeHus Gpopmy
COKPAIEHHOTO YMHOKEHHUS.

[IpumensTh mpeoOpa3oBaHusi MHOTOYJICHOB JIJIsl PEIICHUSI PA3JIMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MPEJIMETOB, U3 PEATbHON MPAKTUKH.



Hcnonb3oBaTh CBOMCTBA CTENEHEN ¢ HATYypajIbHBIMU MOKa3aTEIsIMU IS
npeoOpa3oBaHus BbIpAKEHUH.

YPaBHeHI/IH H HEpaBCHCTBaA

PemmaTte nuHeiHbIe ypaBHEHUS C OJTHOM EPEMEHHON, TPUMEHSIS ITpaBuiIa
nepexoja OT UCXOJJHOTO YPAaBHEHHS K PaBHOCHIIBHOMY emy. [IpoBepsTh, sBisieTcst
JI YUCIIO KOPHEM YPaBHEHUSI.

[TpumeHsTh rpadguueckue METOIbl IPU PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[TopOupaTe mpUMepHI ap YUCE, SBISIIOUIMXCS pEIICHUEM JTMHEHHOT0 ypaBHEHUS
C ABYyMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM MJIOCKOCTHU TpaduK JMHEHMHOTO YPaBHEHUS C IBYMS
NEPEMEHHBIMMU, MOJIB3YSACh TPaQUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pematsb cucteMbl JBYyX JTMHEWHBIX YPaBHEHUH C IByMSI IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBiATh U pellaTh JMHENHOE YPABHEHUE WIM CUCTEMY JIMHENHBIX YPABHEHHI
I10 YCJIOBHIO 3a/1a4U, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a1a41
ITOJTyYEHHBIN PE3YJIbTAT.

DOyHKIUU

N300pakath Ha KOOPAMHATHON TIPSIMOM TOYKH, COOTBETCTBYIOIINE 3a/IaHHBIM
KOOpAMHATaM, JTy4d, OTPE3KU, MHTEPBAJIbI, 3aMUCHIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeyaTh B KOOPJAMHATHOM MIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAUHATaM,
CTpOUTh Tpaduiky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnucpIBaTh C TOMOIIBIO (DYHKITUHA U3BECTHBIC 3aBUCUMOCTH MEKITy BETUINHAMH:
CKOPOCTb, BpEMsI, paCCTOSIHUE, 1[€Ha, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne pyHKIMU MO 3HAUCHUIO €€ apryMeHTa.

[TonumaTts rpaduueckuii cnocod npeacTaBieHus U aHanu3a uHbopmali,
U3BJIEKATh U UHTEPIPETUPOBATh HH(OPMALIHIO U3 TPAPHUKOB peaTbHBIX MPOLIECCOB
U 3aBUCUMOCTEN.



K koniry oO0y4yenus B 8 kiaacce o0ydaromuiics MOJYUYUT CIEAYIOUUE TPEIMETHBIE
pe3yIbTaThI:

Yucja 1 BBIYMCTIEHUS

Hcnonp30BaTh HavaJdbHbBIE TPEACTABICHUS] O MHOYKECTBE ACHCTBUTEIIBHBIX YUCET
JUTsl CPaBHEHUSI, OKPYTJICHUS U BBIYMCIICHUM, N300paXkaTh IEHCTBUTENbHBIE YHCTia
TOYKaMU Ha KOOPJAUHATHOM MIPSIMOM.

[IpuMeHsTh MOHATHE apUPMETHUECKOTO KBaJAPATHOTO KOPHS, HAXOAUTh
KBa/IpaTHbIEC KOPHU, UCTIOJIb3Ys PU HEOOXOAMMOCTH KAJIbKYJISATOP, BHIIOIHIThH
npeo0pa3oBaHus BRIPAKCHUH, COACPIKAIUX KBAPATHBIC KOPHH, UCTIOIb3YS
CBOWCTBA KOPHEH.

Hcnonb30BaTh 3anUCH OOJIBIIMX U MAJIBIX YHUCEJT C IOMOIIBIO IECITUYHBIX TpoOeit
U crernener uuncia 10.

AnredpanvyecKue BbIPAKEHUSA

HpI/IMCHHTL IIOHATHUC CTCIICHU C LICJIBIM ITOKAa3aTCJICM, BBIIIOJIHATD HpGO6p2130BaHI/ISI
BBIpEDK@HHfI, COACPIKAIUX CTCIICHU C ICJIBIM ITIOKAa3aTCJICM.

BBINONMHATE TOXK/IECTBEHHBIE TPEOOPA30BaHMsI PAllMOHATIBHBIX BHIPAKEHUHN Ha
OCHOBE IMMPaBUJI ACUCTBUI HaJ MHOTOYIEHAMH U alIreOpandyecKUMH ApoOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh MpeoOpa3oBaHusl BRIPAKEHUH I PEIICHHS PAa3IMYHbIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MTPEJIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewrars inHEHBIE, KBAIPATHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHUS,
CBOJAIIMECS K HUM, CUCTEMBI IBYX YPABHEHUMU C IBYMs IIEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM
quclie ¢ TPUMEHEHUEM IpapruecKuX MpeAcTaBiIeHU (yCTaHABIMBATh, UMEET JIU
YPaBHEHHUE WM CUCTEMA YPAaBHEHUH PELICHUS, ECIIM UMEET, TO CKOJIBKO, U
npouee).

[TepexoauTh OT cI0BECHOU POPMYIUPOBKH 3a7auu K €€ anreOpandecKoi MOJIEu C
ITIOMOIIBIO COCTABJIEHUS YPABHEHHS WIM CUCTEMBI YPaBHEHUN, NHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d IOJYyYECHHBIN pe3yJIbTar.



[IpuMeEHSTH CBOMCTBA YUCIOBBIX HEPABEHCTB /ISl CPABHEHUSI, OLICHKH, peIIaTh
JIMHENHBIC HEPABEHCTBA C OJIHOW MEPEMEHHOM U UX CHUCTEMBI, 1aBaTh
rpaUIeCKyI0 WLTIOCTPAIIUIO MHOYKECTBA PEIICHU HEPABEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKUIMHA

[TornmaTh ¥ UCTIOJIE30BaTh QYHKIIMOHAIHHBIC TTOHATHUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYCHUS ), ONIPEACIIATh 3HAUCHHE (PYHKITUU TI0 3HAUCHHIO
apryMeHTa, ONpeAeiaTh CBOMCTBAa PYHKIUU 1O €€ rpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

y=k/x, y=x2,y =x3,y = |x|, y = VX, OIHUCBHIBaTH CBOICTBA YHCIOBOMN ()YHKIHH IO
e€ rpaduky.

K koniry oOydyeHus: B 9 kiacce 00ydaronuiics MOTYUUT CIECAYIONUTUE IPEIMETHbBIE
pEe3yJIbTATHI:

Yucsia ¥ BbIYMCICHUS
CpaBHUBATH U YIIOPSAAOYMBATH PALMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonHTh apudmeTrnueckue I1eMCTBUS C palliOHATbHBIMHA YUCIAMH, COYETast
YCTHBIE U TUCbMEHHBIE IPUEMBI, BBITIOJIHATH BEIYUCIICHUS C UPPALMOHAJIbHBIMU
YUCIIAMH.

HaxonuTh 3HaUEHUS CTENEHEN C LEJIBIMU MTOKA3aTeISIMU U KOPHEU, BBIYUCIIATH
3HAYEHHUS YUCITIOBBIX BBIPAKECHUMU.

OKpyriaTh AEHCTBUTEIIBHBIE YUCTIA, BBIMOJHATh PUKUJIKY PE3YJIbTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pewrars InHEHBIE ¥ KBAIPATHBIE YPABHEHHUSI, YPABHEHUS, CBOJSAIINAECS K HAM,
npocTeiiire ApoOHO-pallMOHANIBHBIE YPaBHEHHUS.

Pemats cucteMsl AByX JINHEWMHBIX YPAaBHEHHU C IByMS IEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE ABJISAETCSA JIMHECUHBIM.

Pemath TEKCTOBBIC 3aJa4uu aJ'II‘C6paI/I‘I€CKI/IM CII0COOOM ¢ IIOMOIIIBIO COCTABJICHUA
YPaBHCHUA NUJIN CUCTCMBI JIBYX ypaBHeHI/Iﬁ C ABYM: IICPCMCHHBIMU.

IIpoBOANUTE IPOCTEUILINE UCCIIEOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM
YuClie ¢ IPUMEHEHUEM I'papruecKuX MpeACcTaBiIeHUH (yCTaHABIMBATh, UMEET JIU



ypaBHEHUE WM CUCTEMA YPaBHEHHM PEIIeHUsI, €CIIK UMEET, TO CKOJIbKO, U
npouee).

Pemarts nuHelHbIC HCPABCHCTBA, KBAJAPATHBIC HCPABCHCTBA, I/I306pa)KaTL PCIICHUC
HCPAaBCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIlIUChIBATh PCIICHUC C ITIOMOIIBIO CUMBOJIOB.

Pemarts cucTemMbl TUHEMHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB, BKIIFOYAIOIIIUC
KBaJIpaTHOC HCPABCHCTBO, I/1306pa)KaTB pPEICHUC CUCTCMbI HCPABCHCTB Ha
YHUCJIOBOM HpHMOﬁ, 3aIlIUCBhIBATh PCHIICHUC C ITIOMOIIBbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIWYHBIX 3a4a4.
DOyHKIUU

Pacnio3naBathp (bYHKIII/II/I HN3YYCHHBIX BHUIOB. Iloka3sIBaTh cCXeMaTHUECKU
pacroJioKeHUEe Ha KOOPAMHATHOM MIIOCKOCTH rpaduKOB PYHKITUH

Buma:y = kx, y = kx+ b,y =kix,y=ax2 + bx + ¢,y =x3,y=x,y = |x|, B
3aBUCUMOCTH OT 3HaueHUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (hYHKIIUIA.

Crpouts 1 u300paxaTh cXxeMaTuueck rpaduKu KBaIpaTUIHBIX (PYHKIIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI 1O UX TpaduKam.

Pacnio3naBaTh KBagpaTHyHyO0 QPYHKIHIO 110 (GOpMyJie, IPUBOAUTH IPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

YucjioBble NMOCJI€10BATEIHLHOCTH U nmporpeccum

Pacno3naBaTh apuMEeTHUIECKYIO B T€OMETPUUYESCKYIO ITPOTPECCUH TTPU PA3HBIX
crioco0ax 3aaHus.

BBIMONHATH BRIUKMCIEHUS C UCIIOJIb30BaHUEM (OPMYJI N-ro YjieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrpecCcuii, CYMMbI IEPBBIX N YJIECHOB.

N3006paxkath 4jIeHbI OCIEI0BATETLHOCTH TOYKaMHU Ha KOOPIMHATHOMN TUIOCKOCTH.

PemaTe 3a1aum, CBs3aHHBIE C YHCIOBBIMU MOCIEA0BATENBHOCTAMHU, B TOM YHCIIE
3aJlayy U3 peayibHOW KU3HHU (C UCIIOJIb30BAHUEM KAJIBKYJISITOPA, HU(POBBIX
TEXHOJIOTHIA)
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