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MNOACHUTEJIbHAS 3AIINCKA

Anrebpa sBIS€TCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro oOpa3oBaHuUs: OHa
o0ecrieunBaeT M3y4eHUE JPYTUX AUCUUIUINH, KaK €CTEeCTBEHHO-HAYYHOrO, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO MJisi MPOAOKEHHS 00pa3oBaHUS M B IMOBCEIHEBHOW KHU3HU.
PasButne y oOydaromuxcs Hay4dHbIX [MPEJICTaBICHHA O TPOUCXOXKIEHUU U  CYIIHOCTH
anredpandeckux adCTpakimii, criocobe OTPAKEHHUsS] MAaTEMAaTHIECKON HAYKOW SIBJICHHM M MPOIECCOB
B IIPUPOJIC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOACITUPOBAHNS B HAYYHOM IMO3HAHUU U B TIPAKTHUKE
CTIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS M KQUECTB MBIIUICHHS, HEOOXOIMMBIX IS
ajlanrtandu B COBpeMeHHOM IudpoBoM obmiectBe. M3ydeHune anreOpbl oOecreunBaeT pa3BUTHE
yMeHHS HaOJI0/IaTh, CPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHUYHOCTH MBIIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JEHCTBUS M BBIBOIBIL, (HOPMYIHPOBATH
yTBepkaeHus. OcBoeHue Kypca anredpbl OOECHeurMBaeT pa3BUTHE JIOTUYECKOTO MBIIICHUS
00y4JaoIIUXCsl: OHM WCIONB3YIOT ACIyKTUBHBIE W HMHAYKTUBHBIE pacCyXIeHUs, 000OIIeHHEe |
KOHKpeTH3aInio, abctparupoBanue u aHanoruto. O0ydeHue anredbpe mpeanonaraeT 3HaYUTEIbHBIN
00BEM CaMOCTOSATENIBHON AEATENBHOCTH 00YYaroIuXcsl, IIOATOMY CAMOCTOSITENIbHOE PEIIeHUe 3a/1au
SIBIISICTCS peaji3aleil 1eATeIbHOCTHOTO MIPUHITUIIA 00y deHHS.

B cTpykType mporpammbl yueOHOTO Kypca «AnreOpa» s OCHOBHOTO 00Iero o0pa3oBaHUS
OCHOBHOE MECTO 3aHUMAalOT COJIep’KaTeIbHO-METOIUYECKHE JIMHUU: «Yuciaa U BBIUKCICHUS,
«AnreOpanueckue BBIpOKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkuum». Kaxmas uz sTux
COJIEPKATEIIPHO-METOAMYCCKUX JIMHUA pPa3BUBACTCS HAa TPOTSHKCHHHM TPEX JIET W3YyYeHHUs Kypca,
B3aMMOJICHCTBYS C APYTMMHU €ro JHHUAMH. B Xxome u3ydeHHs ydeOHOro Kypca OO0y4aromiumcs
MIPUXOJIUTCS JIOTHUSCKH PACCYXkIaTh, UCIOIH30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3U C
3TUM B TMporpamMmy Y4eOHOro Kypca «Aunrebpa» BKIIOYEHbl HEKOTOPHIE OCHOBBI JIOTHKH,
IIPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOLIUE
OBJIAJICHUIO OOYYAIOIIUMUCA OCHOB YHHBEPCAIBHOTO MaTeMaTHYeCKOTro si3bika. CoaepKaTeNbHOM U
CTPYKTYPHOM OCOOCHHOCTHIO y4eOHOro Kypca «AnreOpa» sBISETCS €ro WHTETPUPOBAHHBIN
Xapakrep.

Conepxanne JuHUN «YU¥cna W BBIYMCICHUS» CIY)KUT OCHOBOH Ul JajdbHEUIIETO M3yUYCHHS
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUYAIOIIUXCS JIOTMYECKOTO MBIIIICHHS, (POPMHUPOBAHUIO
YMEHHS TOJh30BAThCSl ANTOPHUTMAaMH, a TakKkKe NPHOOPETCHUIO TPAKTHYSCKUX HABHIKOB,
HEOOXOUMBIX JJIsl TOBCETHEBHOM kM3HU. Pa3BuUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs CBSI3aHO C pPANMOHATBHBIMH ¥ HMPPANMOHATBHBIMH YHUCIaMH, (opMHUpOBaHHEM
MPEJICTAaBICHU O ACMCTBUTEIHLHOM 4MCIE. 3aBeplICHHE OCBOCHHUS YHUCIOBOW JIMHUU OTHECEHO K
cpenHeMy ob1eMy 0o0pa30BaHHUIO.

Copep:xanue IByX anreOpanyecKux JUHUN — « ANreOpandecKkre BRIPKEHUS» U « Y PaBHEHUS U
HEpaBEHCTBa» CHocoOCTBYeT (opMUpOBaHMIO y OOyYaromMXcs MaTeMaTHYeCKOro arrmapara,
HEOOXOMUMOro JJisi pelleHus 3aJad MaTeMaTHKH, CMEXHBIX TMPEAMETOB U  MPaKTUKO-
OpHEHTHPOBAaHHBIX 3a1a4. Ha ypoBHe OCHOBHOTO o0Immero oOpa3oBaHUS Yy4YeOHBIH MaTepua
TPYNIHPYETCS BOKPYT PAllMOHAIBHBIX BBIpAXKEHUN. Alredpa 1eMOHCTPUPYET 3HaUYCHUE MAaTeMaTUKHU
KaK SI3bIKa ISl TIOCTPOCHUSI MAaTEMAaTHIECKUX MOJIENIEH, OTIMCAHUS MIPOIIECCOB U SIBICHUH PEabHOTO
mupa. B 3agaun oOydeHus anreOpe BXOAAT TakkKe HallbHEHIee pa3BUTHE aJITOPUTMUYECKOTO
MBIIUICHHUS, HEOOXOJMMOTO, B YaCTHOCTH, JJSI OCBOCHHS Kypca HH(DOPMATHKH, M OBJAJICHUE
HABbIKAMHU JIEAYKTUBHBIX paccyxkaeHuil. I[IpeoOpa3zoBaHue CHUMBOJIBHBIX (OpM CcHOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHUSI, CTIOCOOHOCTEN K MAaTEMaTHUYECKOMY TBOPUYECTBY.

Copepxanne (pyHKIMOHATBHO-TPaQUUECKON IMHUU HALIETICHO HA MOJy4YeHHE 00YyYarolIuMHUCS
3HaHUW O (QYHKIHUSAX KaK BaKHEHIIEH MaTeMaTWYCCKOW MOJEIH JUIS OIHMCAHUS W HCCIICIOBAHUS
pa3HoO0Opa3HBIX MPOLIECCOB U ABJICHUH B IpUpoJie U obmiecTBe. M3yueHue Matepuana CriocoOCTByeT
Pa3BUTHIO Yy OOYYaroIIMXCs YMEHHUsS HCIOJIB30BaTh Pa3IMYHBIC BBIPA3UTENLHBIC CPEICTBA SI3bIKA
MaTEeMaTHKd — CJIOBECHbIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaI B (opmupoBaHUE
MIPEJICTABJICHHUIA O POJIM MATEMATHKH B Pa3BUTHH IUBUIN3AIIUU U KYJIbTYPBI.



CornacHo yuebHOMY IUlaHy B 7-9 Kiaccax u3ydaeTcst y4eOHbIM Kypc «Anredpay», KOTOpBIH
BKJIIOUYAET CIIEYIOIINE OCHOBHBIE pa3/ielibl coepxkanus: «Uucna 1 BhIYUCIEHUD», « Anredpandyeckue
BBIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, « DyHKINN.

Ha uzydenue yuebHoro kypca «Anredpa» orsoaurcs 306 gacos: B 7 kiacce — 102 gaca (3 yaca
B Hezlento), B 8 kimacce — 102 yaca (3 yaca B Heneno), B 9 kimacce — 102 vaca (3 gaca B HeJIento).
COJAEPKAHUE OBYYEHUSA
7 KJIIACC

Yucia v BbIYUCTICHUSA

JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEXO OT OAHOM (OpPMBI 3amucH Ipodel K ApYyrou.
[TonsiTe palMOHANBLHOTO YHCIA, 3alKCh, CPaBHEHHE, YIOPSAIOYMBAHWE PAIMOHAJIBHBIX YHCEI.
Apudmernueckre ASUCTBUS C pallMOHATILHBIMU YKCIaMu. Pemenue 3a1au U3 peaqbHON MPAaKTUKU Ha
gactu, Ha JApoOu. CTemeHb C HaTypajbHBIM IIOKa3aTelleM: OIpelieieHne, Mnpeodpa3oBaHUE
BBIPQ)XEHUI Ha OCHOBE ONpEENCHHs, 3alTUCh 00NbIINX yucel. [IpoLeHTsl, 3an1uch NpOLEHTOB B BUJE
Ipobu U apoOu B BHUJAE MPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha MPOLEHTHI, pEIICHUE 3a1ady W3
peasibHOM NpakTUKU. [IpruMeHeHne NpU3HAKOB  JEIMMOCTH, DPA3JIOKEHME HAa  MHOXUTEIU
HaTypalbHbIX uncen. PeanpHple  3aBUCHMMOCTH, B TOM  4Hcle TpsMas W oOpaTHas
IIPONOPLUOHAIILHOCTH.

AJiredpanyeckue BbIpaKeHUs!

[lepemenHble, UNCIOBOE 3HAUEHNE BBIPAXKEHUS C IEPEMEHHOM. J[omycTuMBIE 3HaUEHUS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BETUUMHAMU B BUJe popMyJibl. Borurcnenus no
dopmynam. [IpeoOpa3oBanne OYKBEHHBIX BBIPaKEHH, TOXKIECTBEHHO paBHbIC BBIPAKEHUS, IPABUIIA
peoOpa3oBaHus CyMM U ITPOU3BEACHUN, PaBUJIa PACKPBITHUS CKOOOK U MPUBEACHUS [10T00HBIX
ciaraeMbIX.CBOICTBA CTENIEHU C HATypaJbHBIM [IOKA3aTEIIEM.

Opnowiensl 1 MHOrouIeHbl. CTeneHb MHOrOwIeHa. CoKeHue, BHIYMTaHuEe, YMHOKEHNE
MHOT04JIEHOB. POpMYJIbI COKPAILIEHHOTO YMHOKEHHUS: KBaIpaT CyMMBI U KBaJpaT pa3HOCTH.
®opmylia pa3HOCTH KBaJApaToB. Pa3nokeHne MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHMSI M HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YpaBHEHMsI, IpaBWiia IPeoOpa3OBaHUs YpaBHEHUS, PaBHOCHUIBHOCTH
ypaBHeHUH. JIMHEWHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YUCIO KOPHEH JIMHEHHOIO YpaBHEHWS,
pelieHrne JUHEHHbIX ypaBHeHUil. CocTaBiieHME ypaBHEHHUH 110 YCIOBHUIO 3ajauyd. PerieHue
TEKCTOBBIX 3aJ]a4 C TIOMOIIIbIO YPaBHEHUI.

JluneitHoe ypaBHeHHE C JByMs INepeMEHHbIMU M ero rpapuk. Cucrema ABYX JUHEHHBIX
ypaBHEHHH C JByMs IepeMEeHHbIMU. PelleHne cucTeM YpaBHEHHH CIOCOOOM MOJCTAHOBKHU.
[Tpumepsl perieHns TEKCTOBBIX 3aayd ¢ TOMOIIBIO CUCTEM YPaBHEHUH.

DOyHKIUA

Koopaunara Touku Ha npsimoil. YucnoBslie MpomMexyTKu. PaccTosiHue Mex 1y AByMs TOUKaMU
KoopauHaTHOHM mpsMoil. IlpsmoyronbHas cuctema koopauHat, ocuOx uQy. Abcuucca U opAMHATA
TOYKA Ha KOOPAMHATHOW TUIOCKOCTH. Ilpumepsl TpadukoB, 3amaHHBIX (opmynamu. UreHue
rpadukoB peanbHbIX 3aBUcUMOCTel. [lonstue dynkumu. ['paduk dynkiuu. CpoiicTBa (HyHKIUHA.
Jlunetinas Qynkuus, e€ rpaduk. ['padpuk ¢yskmmm y = [x|. I'padmueckoe pemieHue TUHEWHBIX
YPaBHEHUN U CUCTEM JIMHEMHBIX YPaBHEHUM.

8 KVIACC

Yuciia ¥ BbIYUCICHUSA

KBampatHelii kopeHb wu3 umcna. [loHATHe 00 wuppanuoHAIBHOM uwucie. JlecsaThuuHbIe
npuOIMKEeHNsT uppalvoHanbHbIX uuncen. CBoicTBa apu(MeTHUEeCKUX KBAJpaTHBIX KOpPHEH U UX
NpUMEHEHHE K IPe00pa30BaHUI0 YHNCIOBBIX BRIPAKCHUN M BRIYUCICHUSAM. [leficTBUTENbHBIC YHCITa
Crenens ¢ LensIM oKasaresieM U e€ cBoiicTsa. CTaHgapTHas 3alluch YUCIa.

Auredpanyeckue BbIpasKeHUs

KBanpaThslil TpEXUIIEH, pa3I0KEHUE KBAPATHOIO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anreOpandeckoi qpoou. CiiokeHHe, BRIYUTAHNE,
YMHOXXEHUE, JiefieHre anredpanyeckux Apooeil. PanroHanbHble BIpakeHUs U UX IpeoOpa3oBaHue.

YpaBHeHus! 1 HePaBEeHCTBA



KBanparHoe ypaBHeHue, popmMyiia KOpHEl KBajpaTHOro ypaBHeHus. Teopema Bueta. Perenue
YpaBHEHUH, CBOJSIIMXCS K JMHEHMHBIM M KBaapaTHbIM. [Ipocteiimue npoOHO-palrioHaIbHbIE
ypaBHeHUs. ['paduueckas MHTEpIIpeTalusl YpaBHEHUH ¢ ABYMSI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YpPaBHEHUH C IBYMsI IEpeMEHHBIMU. [Iprmepsl pereHus cucTeM HEIMHEWHBIX YPaBHEHUHN C IByMs
nepeMeHHbIMU. Perienne TeKCTOBBIX 3aj1au alre0pandeckuM CrocoOOM.

UucnoBble HepaBeHCTBA MW WX cBoiicTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHON NepeMeHHON. CHucTeMBbl JIMHEHHBIX
HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DyHKUUH

[Tonstue ¢ynkunu. OOnacTb ompeneneHus W MHOXKECTBO 3HaueHuil QyHkuuu. CrocoOsbl
3aaHus PYHKITHIA.

I'paduk pynkuuu. Yrenue cBoiicTB QpyHkiuu no e€ rpaduky. Ilpumeps! rpadukoB GpyHKIUH,
OTpaXKaroIIMUX peajbHbIE IIPOLECCHI.

OyHKIMY, OMHUCHIBAIOIIKE MPSAMYI0 U OOpaTHYI0 MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpadukn. OyHKIMHY = x2, y = x3, y = VX, y=|x|. [paduueckoe pelreHne ypaBHCHHII I CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYMCICHUSA

PanmonanpHple 4ncia, UppalloOHalbHBIE YHUCIA, KOHEYHbIE U OECKOHEYHBIE JECSITHYHBIC
Ipobu. MHOXKECTBO NeHCTBUTENBHBIX YHCEN, JeMCTBUTEIbHbIC YUCIIAa KaK OECKOHEUHBIE 1eCATUYHbIC
npodu. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JICHCTBUTENBHBIX YHCET U
KOOPJMHATHOU MPSIMOIA.

CpaBHEeHHE JI€HCTBUTENBHBIX YHUCEN, apu(MeTHdecKue MAEHCTBHS C JIECHCTBHTEIHHBIMH
yrcnaMu. Pa3mepbl 0OBEKTOB OKpYKAIOIIEro MHUpPA, JIUTEIBHOCTH IMPOLIECCOB B OKPYXKAIOLIEM
mupe. I [pubnmkénHoe 3HaYeHNE BEIMYMHBI, TOYHOCTH NMpUOIKeHus. Okpyrienue yucen. [Ipukuaka
U OIICHKA PE3yJIbTAaTOB BBIUUCICHUM.

YpaBHeHusi 1 HepaBeHCTBA

Jluneitnoe ypaBHeHue. PelieHue ypaBHEHMM, CBOASIIMXCS K JUHEWHBbIM. KBanpatHoe
ypaBHeHue. Pemienne ypaBHeHUH, CBOAAIIMXCA K KBaApaTHBIM. bukBagpatHoe ypaBHeHue. IIpumepsl
penieHusl ypaBHEHHM TpeThbed M 4YETBEPTOM CTENEHEN pa3lloKEeHUEM Ha MHOXKUTEnW. PemieHue
JIpOOHO-pallMOHATILHBIX YpPAaBHEHHUN. PerieHre TeKCTOBBIX 33/1a4 aareOpandeckuM METO/IOM.

VYpaBHeHue ¢ JByMs MepeMeHHbIMU U ero rpaduk. Pemenuwe cucreM ABYX JIHMHEHHBIX
YpPaBHEHUH C JBYMs IIEPEMEHHBIMU. PenieHue cucTeM AByX ypaBHEHUMN, OJHO U3 KOTOPBIX JIUHEHHOE,
a gapyroe — BTopoil cremeHu. ['paduueckas HHTepHpeTanusi CUCTEMbl YpaBHEHHH C ABYMS
nepeMeHHbIMH. Perenue TeKCTOBBIX 3aj1au alre0pandeckuM CriocoOOM.

UucnoBble HEpaBEeHCTBA M HUX CBOWMCTBA. PemnieHue JMHEHHBIX HEPABEHCTB C OJIHOU
IIEpEMEHHON. PerieHne cucTeM JIMHEWHBIX HEPABEHCTB C OJHOM nepemeHHOM. KBsanpaTtHble
HEpaBeHCTBa. ['paduueckass HWHTEpIpeTalMsi HEPAaBEHCTB W CHCTEM HEPAaBEHCTB C JBYMs
[IEPEMEHHBIMH.

DOyHKUUHA

KBanpatuunas ¢yHkius, e€ rpaduk u cBoiicta. [lapabosa, KoopAHMHATHI BEPITUHBI TapadoIIbI,
OCh CUMMETPHUH MapaloIbL.

I'padmku Gynxmmit: y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = x| 1 ux cBoiicTpa.

YucJioBbIEC M0CJIE10BATEBHOCTH U MPOrPeCcCHU

[loHsiThe YHMCIOBOW IMOCJIENIOBATENLHOCTH. 3aJlaHue I[OCJIEeI0BATEIbHOCTH PEKYPPEHTHOM
dbopmymoit u popMyIoiin-TO YiIeHa.

Apudmerndeckas U reomeTpudeckas nporpeccur. GopMyIbln-ro wieHa apupMeTH4YecKoil u
T€OMETPUYECKON MPOrPeECCHid, CYMMBI MIEPBBIX#/ YJIEHOB.

N300pakeHne UICHOB apu(PMETHUECKOM M TeOMeTpPUYeCKOW Mporpeccuid TOYKaMU Ha
KOOPJMHATHOW TUIOCKOCTH. JIMHEHHBIN U SKCTOHEHIHATbHBIN pocT. CIIOKHbBIE MPOLEHTHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU S
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pe3yJabTaThbl OCBOCHHUSI ~ TPOTrpaMMbl  y4eOHOTO  Kypca  «Aunredpa»
XapaKTEPU3YIOTCA:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJIEHUEM HMHTEpEca K MPOLLIOMY U HACTOAILIEMY POCCHICKONM MaT€MaTHKH, IEHHOCTHBIM
OTHOIIEHHEM K JOCTHKEHHUSIM POCCHUMCKIUX MAaTEMaTHUKOB M POCCUNCKOM cdepax;

2) rpaIaHCKoOe H JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W pealu3alid  ero Tpas,
MPEJICTABJICHHEM O MAaTeMAaTUYECKUX OCHOBaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
MPOIIENYyp TPaKIAAHCKOTO 0OIecTBa (HarmpuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO
ATHUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHUEM TOCTHKEHHUI HAayKH, OCO3HAHUEM
BOKHOCTH MOPAITbHO-3THYECKUX MPUHIIATIOB B JIEATEILHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOW HA AaKTHBHOE Yy4YacTHE B PEIICHUHM MPAKTUYECKHX 3aad MaTeMaTHYCCKOM
HANPABIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYECKOro O0pa30BaHHA Ha MPOTSHKEHHHM BCEi
KU3HHM IS YCIICITHOM TPO(ECCHOHATBHON MEATeTbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHUH,
OCO3HAaHHBIM BBIOOPOM U TMOCTPOEHUEM WHANBUAYATbHON TPACKTOPUU OOpPA30BAHUS U JKU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIUTAHME:

CIIOCOOHOCTBIO K OSMOLMOHAJILHOMY M OACTETUYECKOMY BOCHPHATHIO MaTeMaTHYECKHX
00BEKTOB, 3aJa4, PEHICHU, PacCYXACHUH, YMEHHUIO BHJIETh MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI 0 MIO3HAHMS:

OpUEHTAllME B JESITEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX TMpEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS UEJOBEKa, TMPUPOABI W  OOIIECTBa, MOHUMAHUEM
MaTeMaTUYeCKOM HayKH Kak c(hpepbl 4eTOBEUECKON AEATEIHLHOCTH, STANOB €€ pa3BUTUS U 3HAUUMOCTH
JUTSL pa3BUTHSI [IUBUIIM3AIIMU, OBJIAJICHUEM SI3bIKOM MATEMAaTUKH M MAaTeMaTH4YeCKOW KyJIbTYpOil Kak
CpPEICTBOM TIO3HAaHUS MHpA, OBJIAJICHUEM TMPOCTEHINIMMH HaBBIKAMH  HCCIIEIOBATEIBCKON
NESITENBHOCTH;

6) pusuyeckoe BocnuTaHue, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS H IMOLMOHAJILHOIO
0J1aronoTyyus:

TOTOBHOCTBIO TIPUMEHSATHh MaTeMaTHYECKHWE 3HAHUS B MHTEpPECax CBOETO 3J0POBBS, BEICHUS
3M0poBOro o0Opa3a XU3HU (3I0pOBOE MHUTAHHME, COATAHCHPOBAHHBIN PEXUM 3aHATHH U OTIbIXA,
peryisipHas Qu3MYecKas aKTHBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedIieKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYTroro 4eJoBeKa;

7) 3K0JI0THYEeCKOe BOCITUTAHME:

OpUEHTAIlMe Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAaHWW JUId pelleHdus 3aaad B oljactu
COXPAaHHOCTH OKpYXalolled cpeapl, IUIAHUPOBAHHUS TIOCTYIIKOB M OILIGHKH WX BO3MOXKHBIX
MOCNEACTBUM JUIS OKpPYXAaloIIel cpelbl, OCO3HAaHHWEM TJ00ATbHOTO XapaKTepa HKOJIOTHMYECKUX
poOJIeM U T UX PEIICHHUS;

8) ajanTanns K U3MEHAKIIMUMCS YCJIOBUSIM CONUAIBHOM ¥ IPUPOJTHON Cpe/bl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHSIX HEOIPEACIEHHOCTH, TMOBBIIMICHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH uepe3 MPaKTHUECKYIO IeSTeNbHOCTb, B TOM YHWCJIE€ YMEHHUE YUYUTHCS Yy APYTUX
JOJICH, TPHOOpEeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIICTCHIIUU U3 OTIBITA
ApYIux;

HEO0OXOUMOCTEI0O B (DOPMHPOBAHMHM HOBBIX 3HAHWN, B TOM 4YHCIe (OPMYITUPOBATH HICH,
MOHSITHSI, TUIOTE3bl 00 OOBEKTaxX M SBICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABaTh
JeUIUTHI COOCTBEHHBIX 3HAHUH ¥ KOMIIETEHTHOCTEH, INTAHUPOBATH CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK
BBI30B, TpPEOyIOMUNA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBIC pEIICHUs U  JCHCTBUA,
(GbopMyIIUpOBATh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPE/IMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIe 1eHCTBUS

ba3oBble Jjornueckue geMcTBUS:

BBISBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTEMaTHYEeCKHMX OOBEKTOB, TOHATHUH,
OTHOIIEHUNA MEXIy TOHATHSAMH, (HOPMYJIUPOBATh OMPEIEICHUS TMOHSATHN, YyCTaHABIMUBATH
CYILIECTBEHHBIA MPHU3HAK KiIacCU(PHUKAIIMKM, OCHOBaHHS i1 OOOOIICHHS W CpPAaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A,

BOCIIPUHUMATh,  (OpMyNIHpOBaTh M  NPEOOpPa3OBBIBATH  CYXKICHHUS:  yTBEpAUTENbHbIE U
OTpHUIIATENIbHBIE, CIMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHBIC;

BBISBJISITH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TMPOTHUBOpeurs B (pakTaX, NaHHBIX,
HaOMIOZCHUSAX W YTBEPXKICHUSAX, MpeasiaraTh KPUTEPUU JUIsI BBISBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEYUN;

JeJaTh  BBIBOJBI C  HWCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W  HWHIYKTHUBHBIX
YMO3aKJIIOUECHUH, YMO3aKIFOUEHHUM M0 aHAJIOTHH;

pazOupaTh JA0Ka3aTeIHCTBA MATEMATUUECKUX YTBEPKICHUN (TIPSIMBIE U OT MPOTHUBHOTO), MPOBOJIUTH
CaMOCTOSITENIbHO ~ HECJIOXKHBIE  JIOKA3aTelNbCTBA  MaTEeMAaTHUECKUX  (PakTOB,  BBICTPAMBATh
apryMeHTaIlMI0, MPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHuss y4eOHOM 3amaun (CpaBHHMBAaTh HECKOIBKO BApUAHTOB pEILEHUS,
BBIOMPATh HaNOO0JIEEe MOIXOIANINN C YUETOM CAMOCTOSTEIIBHO BBICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarelbCcKHe AeiiCTBHSL:

HCIIOJIH30BaTh BOMPOCHI KaK MCCIEA0BATEIILCKUN MHCTPYMEHT NO3HAHUA, (POPMYIUPOBATH BOIPOCHI,
bukcHupyoIe MPOTUBOpPEUne, MpoOJIeMy, CaMOCTOSITENFHO YCTAaHABIMBATh HMCKOMOE M JaHHOE,
(hopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIUIO, MHECHHUE;

MPOBOAMUTH IO CAMOCTOSITENIbHO COCTAaBICHHOMY IUIaHY HECIIOXKHBIM JKCHEPUMEHT, HEOONbIIoe
HCCTIEIOBAaHUE TI0O YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaTH4YeCKOTO OOBeKTa, 3aBHUCHUMOCTEH
00BEKTOB MEXTy COOO0M;

CaMOCTOSATENbHO  (OpPMYIUPOBaTh OOOOIIEHUS U BBIBOJALI IO PE3yJbTaTaM MPOBEAEHHOTO
HaAOIO/IEHUS, MCCIIEeIOBaHMs, OLIEHWBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJAOB M
00001IeHHI];

MIPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE MPOLECCa, a TAKXKE BBIIBUIATh MPEIANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISIBJISTH HEAOCTATOYHOCTh M MU30BITOYHOCTh WH(OPMAIIUU, JAaHHBIX, HEOOXOIUMBIX IS PEIICHUS
3aJ1a4u;

BEIOMpaTh, AHAIM3HPOBATH, CHUCTEMATH3UPOBATH M HWHTCPIPETHPOBATh WH(OOPMAILUIO PA3ITAIHBIX
BHJIOB U (hOPM MIPEICTABIICHNS,

BEIOMpaTh (OpMY TPEICTaBICHUS WHPOPMAIMK M WLIIOCTPUPOBATH peliacMble 3aJ1adll CXEMaMH,
JIMarpaMMaMu, HTHOW rpaduKoH U UX KOMOMHAITUSIMU;

OIICHUBATh HAISKHOCTH HMHPOPMAIMK 1O  KPUTEPUSAM, NPCIJIOKCHHBIM  yUUTEIEM WU
c(hOpMyYIUPOBAaHHBIM CAMOCTOSTEIBHO.

KoMMmyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCJIOBHUSAMH M IIENISIMU OOILEHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS 110 X0y PEIIEHUs 3a]1a4ui, KOMMEHTUPOBATh MOJIYYEHHbIN pe3yJIbTarT;

B XOJIe¢ OOCYKJIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX)IAaeMOM TeMbI, MPoOIEMBbI, pelraeMoin
3a7a4M, BBICKa3blBaTh WJICH, HAIICJICHHbIC Ha IOMCK PEIIEHHUS, COMOCTAaBJSATh CBOU CYXKICHHS C
CYXKJIGHUSAMH JPYyTUX YYaCTHUKOB JHaiora, OOHApY>KMBAaTh Pa3IMuU€ MU CXOJCTBO TIO3HIMH, B
KOPPEKTHO# opMe popMyIMpOBATH Pa3HOTIIACHS, CBOU BO3PAKEHUS,;



MPEACTABIATh  pe3yJbTaThl  pEUIeHUs  3aJadyd, SKCIEpPUMEHTa, HCCIEAOBaHUsS, IMPOEKTa,
CaMOCTOSITEJIbHO BBIOMPATh (POpMAT BHICTYIUICHUS C YYETOM 3a/ad MPE3CHTAllUU U OCOOCHHOCTEH
ayIUTOPHH;
MMOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHJIHOW WM WHIWBHUAYaJbHON PaOOTHI MPU PEIICHUU
y4eOHBIX MAaTEeMAaTUYECKUX 3a/1a4;
MPUHUMATh 1€1h COBMECTHOW JESATEIHHOCTH, IJIAHUPOBATH OPTaHMU3AIMI0O COBMECTHOW pPalOTHI,
pacmpenenats BUAB paboT, HOTOBapuBaThCs, OOCYKIaTh MPOIECC U pe3ylbTaT paboTsl, 006001IaTh
MHEHHUS HECKOJIBKHX JTIONICH;
y4acTBOBATh B TPYIIOBBIX GopMax paboThl (00CYy)AeHHSI, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U
JIpyTHE), BBITIOJHITH CBOIO YacTh PabOTHl M KOOPJIAWHUPOBATH CBOM JCHCTBUS C IPYTUMHU YICHAMHU
KOMaHJbl, OILIEHWBAaTh KayeCTBO CBOEro BKIaga B OOMHUNA TPOAYKT 1O KPHUTEPHUSIM,
c(hOpMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOICHCTBHSI.
PeryasituBHble yHUBepCcaJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranusauus:
CaMOCTOSITENILHO COCTAaBJISTH TUIAH, AJITOPUTM pelIeHHs 3afaun (WM ero 4acTh), BEIOMpATh COCO0
perieHusi ¢ y4€TOM HMEIOIIUXCS PEeCypcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ y4ETOM HOBOI HH(OpMAIIHH.
CaMOKOHTPOJIb, IMOIIUOHAIbHbI MHTE/IEKT:
BIQJIETh CIOCO0AMH  CaMOMpPOBEPKH, CAMOKOHTPOJS Tpollecca U pe3ylibraTa  peuieHHs
MaTeMaTHYeCKOM 3aJ1a4H;
NpeABUAECTh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 33Ja4l, BHOCUTh KOPPEKTHUBHI B
JIeATETLHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, HAMICHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE Pe3yJibTaTa NEATEIbHOCTH MOCTABICHHOW IENH U YCIOBUSM, OOBICHSITH
NPUYMHBl  JIOCTHKEHUS WA HEJAOCTHIKEHHUS 1M, HaXOAUTh OIMOKY, [JaBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY.
MNPEJAMETHBIE PE3YJIbTATHBI

K xonHmy oOydyenmsa B 7 kJacce 00y4alOUIUHCA MNOJYYHT CJeAYIOIIHe IpeIMeTHbIe
pe3yabTaThl:

UYUncaa w BbIYHCIeHMS BpIMoOnHATH, couyeTas YCTHbIE M TNUCBMEHHbIE MPUEMBI,
apupMeTHYECKHUEe EUCTBUSI C pallMOHATBHBIMH YHCIAMHU.

HaxomuTh 3HaYeHMs YMCTIOBBIX BBIPAKEHHM, MPUMEHATH PA3HOOOPA3HBIE CIIOCOOBI U MTPUEMBI
BBIYMCJICHHS 3HAYCHUM JPOOHBIX BBIPAKEHHM, COJIEpKAIUX OOBIKHOBEHHBIE U JECATUYHBIC JAPOOH.

[Tepexoaute OT omHOW (hOpPMBI 3amUCU 4YHced K APYroil (mpeoOpa3oBBIBATH IECATHUHYIO
JipoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTH B OECKOHEUHYIO JECITHUYHYIO
Ipo0Ob). CpaBHUBATH U YIIOPSAIOUMBATH PAllMOHANBHBIE unciaa. OKpyTiasaTh YMCia.

BBINOMHAT NPUKHUAKY M OIEHKY pe3yibTaTa BBIYHCICHHM, OLIEHKY 3HAYE€HWUW YHCIOBBIX
BbIpaXEHUI. BBIMOMHATH ASMCTBUS CO CTETICHSMHU C HATYPATbHBIMH MTOKA3aTESIMHU.

[IpuMeHsTh MpU3HAKU JETUMOCTH, PA3I0KCHUE HA MHOYKUTETU HATYpPaIbHBIX YUCE.

PemaTth mnpakTUKO-OPUEHTHPOBAHHBIC 3a7auyd, CBSI3aHHbIE C OTHOIICHHEM BEIUYHH,
MIPOMOPIIMOHAIIBHOCTBIO BEJIMYMH, MPOICHTAMHU, UHTEPIPETUPOBATh PE3YJIbTATHl PEIICHUS 3a7ad C
y4E€TOM OTpaHUYCHHM, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOHEKTOB.

AnredpanyecKkue BbIpaskeHUs

Hcnonb3oBath anredpanyeckyr0 TEPMHUHOJOTHIO M CHMBOJUKY, MPUMEHATh €€ B Ipoliecce
OCBOCHHUSI yueOHoro marepuana. Haxomauth 3HaueHHs OYKBEHHBIX BBIPAKCHUN MpPU 3aJaHHBIX
3HAYEHUSX TMEPEMEHHBIX. BBIMOMHATL MpeoOpa3oBaHUS 1ENOr0 BBIPAKEHHS B MHOTOYJICH
MIPUBEICHUEM MOJO0HBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK.

BbINomHATE YMHOXKEHHE OJJHOUYJICHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHSTh
(dbopMyJIBI KBaJpaTa CyMMBI M KBaIpaTa pa3HOCTH.

OcCyIIecTBISTh Pa3ioKEHNE MHOTOWICHOB HA MHOXKHTENU C IMOMOIIBI0 BHIHECEHHSI 32 CKOOKH
0011eT0 MHOXUTEIIS, TPYIITUPOBKH ClIAaraeMbIX, TPUMEHEHHS (DOPMYIT COKPAIIEHHOTO YMHOXKCHUS.

[TpumensTh peobpazoBaHusi MHOTOWICHOB JUISl PELICHUS Pa3IMYHBIX 33/a4 U3 MaTeMaTHKH,
CMEXHBIX MIPEJMETOB, U3 PEATLHOMN MPAKTUKHU.



Hcnonp30BaTh CBOMCTBA CTEMEHEH € HATypaJbHBIMH IOKa3aTeNsAMH [Uii IpeoOpa3oBaHUs
BBIPaKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate 5MHEVHBIE YpaBHEHMS C OJIHOM IIEPEMEHHOM, INPHUMEHsS IpaBWiIa NEPEexXoaa OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. IIpoBepsTs, ABISAETCS JIM YUCI0 KOPHEM YPABHEHUS.

[TpumensTh rpaduueckre MeTo bl MPU PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGuparh mpuMepsl Map YUCEN, SBISIOUIUXCSA PELICHHEM JHMHEHHOTO YpaBHEHHs C JIByMs
IIEPEMEHHBIMHU.

CTpouTh B KOOPJMHATHON IJIOCKOCTH TpauK JMHEHHOTO YpaBHEHUS C JABYMS I€pEeMEHHBIMH,
MOJIb3YACh I'paKOM, IPUBOAUTH MIPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucrembl IBYX JIMHEHHBIX YPAaBHEHMM C JByMs II€PEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.

CocTaBiATh M pelaTh JUHEHHOE YpaBHEHUE WIIM CUCTEMY JIMHEMHBIX YPABHEHUH 110 YCIOBUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ MOJIy4EHHBIN pe3yibTarT.

DOyHKIMA

N3o0pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aIIMChIBATH YUCIOBBIE IPOMEKYTKU Ha aIreOpandeckoM s3bIKe.

OTmeudaTh B KOOPJMHATHOM IUIOCKOCTH TOYKH MO 33JaHHBIM KOOpJAMHATaM, CTPOUTH Ipaduku
nuHeHbIX QyHkuuid. CTpouTs rpaduk GyHKIUU Y = |X|.

OnuceiBaTh ¢ MOMOIIBIO (QYHKUMN H3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMUYHMHAMHU: CKOPOCTb,
BpEMsl, PacCTOSIHUE, [IEHa, KOJIMYEeCTBO, CTOUMOCTb, IPOU3BOIUTENLHOCTh, BpeMsl, 00BEM padOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumath rpaduueckuii crmoco® NpeAcCTaBiICHUS M aHaNIM3a HHGOPMAIMM, H3BIEKaTh M
UHTEPIIPETUPOBATh UH(POPMALIHIO U3 TPadUKOB PEaJIbHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K konny oOydyeHusi B 8 KJiacce 00y4yawInMidcss MOJYYHMT CJelyIOlue IMpeaMeTHbIe
pe3yJbTaThl:

Yucsia v BIYUCITICHUS

Hcnonws3oBath HavallbHbIE MPEJCTABICHUS O MHOXECTBE JIEUCTBUTENIBHBIX YHUCEN JUIs
CpPaBHEHHUS, OKPYIJICHHS M BBIYUCICHUN, H300pa)xkaTh JEWCTBUTENbHBbIC YHCIA TOYKAMH Ha
KOOPJAMHATHOM IIPSIMOM.

[IpumeHsTh MOHATHE apU(METUYECKOTO KBaJPAaTHOTO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHH,
UCTIONB3Ysl TIpU  HEOOXOJUMOCTH  KaJbKyJSATOP, BBHIMOJIHATH MPeoOpa3oBaHMsl  BBIPAKCHUH,
coJiepKallnX KBaJpaTHbIE KOPHU, UCIOJb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anucy OONBIINX M MAJIBIX YHUCET C TOMOIMIBIO JECATHYHBIX IPOOCH U CTENCHEeH
yuciaa 10.

AnredpanyecKkue BbIpazkeHUs

[IpuMeHsTh TOHSATHE CTENEHHW C LeJbIM I0Ka3aTesieM, BBINONHITh IPeoOpa3oBaHUS
BBIPAXKCHU, COJEPIKALMX CTEIICHH C IIEJIBIM MTOKa3aTeJIeM.

BbINONMHATE TOXKAECTBEHHbIE MPeoOpa3oBaHUs PallMOHATBHBIX BBIPaXXEHUI Ha OCHOBE MPaBUII
JEHCTBUI HAJl MHOTOYWICHAMH U aJIreOpandecKiuMHU IPOOSMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[TpumensITh TIpeoOpa3oBaHUsl BBIPAKEHUN ISl PEIICHUS Pa3jMyYHBIX 33/a4 U3 MATEMAaTHKH,
CMEXHBIX ITPEMETOB, U3 PEAJTbHON MPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemrate nuHeliHbIE, KBaJpaTHbIE YPABHEHUS U PallMOHAIbHBIE YPAaBHEHUS, CBOJSALIMECS K HUM,
CUCTEMBI JIByX YPAaBHEHH C IByMs IEPEMEHHBIMHU.

[IpoBoauTh mpocCTEWIIME UCCIAEAOBAHMS YPABHEHHH M CHUCTEM YpPaBHEHHM, B TOM YHUCIE C
MpUMEHEeHHEeM rpaduueckux mpeacTaBieHull (yCTaHABIMBATh, UMEET JTU yYpaBHEHUE WIH CHCTEMaA
YpaBHEHUI pellIeHus], €CIIU UMEET, TO CKOJIBbKO, U IpOoYee).



IlepexoauTth OT CIOBECHON (HOPMYITUPOBKH 3a/1auu K €€ aaredpandeckoi MoJenu ¢ MOMOIIbIO
COCTaBJICHUS] YPaBHEHMsSI WJIM CUCTEMbl YpaBHEHUH, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJy4EHHbIN pe3yibTar.

[IpuMeHsTh CBOWMCTBA YMCIIOBBIX HEPABEHCTB Ul CPAaBHEHHUS, OLICHKH, pellaTh JIMHEWHBbIE
HEPaBEHCTBA C OJTHOW MEPEMEHHON M MX CHUCTEMBI, 1aBaTh rpa)uuecKyro UUTIOCTPALMI0 MHOKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[Tonnmath ¥ UCHOIB30BaTh (DYHKUMOHAJIBHBIE MOHATUS U SI3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaueHMsI), ONpeAeNsaTh 3HaYeHHE (YHKLUUHU 0 3HAYCHHMIO apryMeHTa, OIpeleNiATh CBOMCTBA
bynkmn 1o e€ rpaduky.

Ctpoutb rpaduKku 3JeMEeHTapHBIX (QYHKUIUH BUJIA:

y=k/ix,y=x2,y=x3,y=[x|,y= \X, OIIHCHIBATH CBOMCTBA YHCIOBOI ¢dbyuknun o e€ rpaduky.

K koHIly 00y4eHusiB 9 kjacceoOydaronuiics NOIyYHUT CIEAYIONIME IPEAMETHbIE PEe3yIbTaThl:

Yucna v BbIYKMCICHUSA

CpaBHUBATh U YIIOPSAJOYMBATh PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

BoinonusaTe apudmernyeckue NEHCTBUS C pAlUMOHAIBHBIMU YHCIAMHU, COYETas YCTHBIE U
IIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUNUCIICHHSI C UPPALMOHAIBHBIMU YUCIIAMHU.

Haxonuth 3HaueHMs] CTENeHed C LEeNbIMU MOKa3aTeIsIMH M KOpPHEH, BBIUUCISATH 3HAUCHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyrysiTh AEUCTBUTEIbHBIE YMCIIA, BBINOJIHATh MPUKUIKY PE3yJIbTaTa BHIYMCIEHUH, OLIEHKY
YHCJIOBBIX BBIPA)KEHUH.

YpaBHeHus U HepaBeHCTBA

Pemarp nMHENWHbIE U KBaJpaTHbIE yPAaBHEHUs, YPAaBHEHMsI, CBOAAILMECS K HUM, IIPOCTEUIINE
JIpOOHO-paLlMOHAJIbHBIE YPABHEHHUS.

Pematps cucTreMbl ByX JMHEHHBIX YPaBHEHMM C JIBYyMs IEPEMEHHBIMM U CUCTEMBI IBYX
YpaBHEHUH, B KOTOPBIX OJJHO YpaBHEHUE HE SIBJISETCS JTUHEHHBIM.

Pemrate TekcTOBBIE 3a7aU aNreOpanyecKUM CIOCOOOM € IMOMOIIbIO COCTaBJICHUS YPAaBHEHHS
WIM CUCTEMbI JBYX YpaBHEHHM C JBYyMs NepeMeHHbIMH. [IpoBOAMTH mpocTeliIne HCCieT0BaHUs
YpaBHEHHH M CUCTEM YpaBHEHHWH, B TOM YHCIEe C MPUMEHEHHEM TIpadUuecKux MpeaAcTaBIeHUI
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHUE WM CHUCTEMa YpaBHEHH pellleHus, €CIU UMEET, TO CKOJIbKO,
u npouee). PemaTh NuHelHble HEpaBEHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, H300paXkaTb pellIeHHE
HEPABEHCTB HA YUCJIOBOM MpPSMOIl, 3alKMChIBaTh PELIEHUE C MOMOILBIO CUMBOJIOB. PemaTs cructeMbl
JMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLINE KBAJAPAaTHOE HEPABEHCTBO, H300pakaTh
pellIeHre CUCTEMbl HEPABEHCTB HA YHUCIIOBOM MPSMOM, 3aIIUCHIBATH PELIEHHE C TOMOIIbIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUN PA3IMYHBIX 3a1ad.

DOyHKUUHA

Pacnio3HaBaTh pyHKLIMHU U3y4EeHHBIX BUIOB. [Ioka3pIBaTh cXeMaTUYECKH PacoyioKEHUE Ha
KOOPJAWHATHOM IJIOCKOCTH TPaPHUKOB (HyHKITHIA
Bunay = kx, y =kx + b, y =k/x, y = ax2 + bx + ¢, y = x3, y=\x, ¥ = |x|, B 3aBucumoctu
OT 3Ha4YeHUH K03((HUIIMEHTOB, ONUCHIBATH CBOUCTBA (DYHKIIUIA. Crpouts n
n300paxaTbh cCXeMaTHUeCKU IrpadUKu KBaApaTUYHbIX (PYHKIIMNA, ONUCHIBATh CBOWCTBA KBaIpaTHUHBIX
¢byHKUMH M0 uX rpadukam. PacrniozHaBaTh KBaIpaTUYHYIO (QYHKIIHIO
1o (popmyJe, MPUBOIUTH IPUMEPHI KBaIpaTUUHBIX QYHKIUHN U3 peaabHON KU3HU, PU3UKH,
TFEOMETPHH.

YucaoBblie N0OCIe10BATEILHOCTH U NPOrpeccum

Pacnio3HaBath apupMeTHYECKYIO U T€OMETPUUYECKYIO IPOTPECCUU TPH Pa3HBIX CIIOCOOaX
3aJlaHus. BBINONHATH BEIYMCIIEHUS C UCIIOJIb30BaHUEM (DOPMYIT N-To YieHa apupMETHUECKON 1
reoMeTpHUECKOM Mporpeccuii, CyMMBbI NEPBBIX N WieHOB. M300pakaTh YiIeHbI OCIEe10BATEIbHOCTH
TOYKaMH Ha KOOPAMHATHOM IJIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YUCIIOBBIMU IIOCIIEN0BATENBHOCTSIMY, B TOM YHCJIE 3a1a4U U3
peanbHOH JKU3HU (C UCTIONB30BaHUEM KAJIBKYISATOPA, UPPOBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HavmeHoBaHuWe pa3genos u Tem Konu4yectBo yacos ONeKTPOHHbIe (UM poBble) obpa3oBaTernbHble
n/m nporpaMms! Bcero|  KoHTponbHble MpakTnyeckune pecypcel
paboThbl paboThl
1 Yncna u BbluMCNEHNA. 25 1 Bubnnoteka LIOK https://m.edsoo.ru/7f415b90
PauvoHanbHble Yucna
2 Anrebpanyeckme BblpaXxeHus 27 1 Bubnuoteka LLOK https://m.edsoo.ru/7f415b90
3 YpaBHEHUSI N HepaBEeHCTBa 20 1 Bubnuoteka LLOK https://m.edsoo.ru/7f415b90
4 KoopavHatbl 1 rpaukn. OyHKLmMm 24 1 Bubnuoteka LLOK https://m.edsoo.ru/7f415b90
5 MoBTOpEHMe n obobuieHne 6 1 Bbubnuoteka LIOK https://m.edsoo.ru/7f415b90
OBLWEE KONMMYECTBO YACOB IO 102 5 0
NMPOIrPAMME
8 KJIACC
Ne HanmeHoBaHue pasgenos 1 Tem KonnyectBo yacos OnEeKTPOHHbIE (UG POoBLIE)
n/n nporpamMmel Bcero| KoHTponbHble MpakTuyeckne obpasoBatenbHble pecypchbl
paboTbl paboTbl
1 Yucna v BoluncneHus. KsagpatHole 15 Bubnuoteka LLOK
KOPHM https://m.edsoo.ru/7f417af8
2 Yucna n Bbluucnenmsa. CteneHb c uenbim| 7 Bbubnnoteka LIOK
rnokasarenem https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BblpaKeHus. 5 1 BbubnuoTteka LIOK
KBagpaTHbI TpEXUNeH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckme BblpaXeHus. 15 1 Bubnuoteka LLOK
Anrebpaunyeckas opobb https://m.edsoo.ru/7f417af8
5 YpaBHeHust n HepaBeHcTBa. KesagpatHble|| 15 1 Bbubnnoteka LIOK
ypaBHeHuA https://m.edsoo.ru/7f417af8
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Ne HanmeHoBaHue pasgenoB 1 Tem KonnyectBo Yacos OneKTpOHHbIe (UncpoBbIE)
paboTbl paboTbl
6 YpaBHeHust n HepaBeHcTBa. CUcTeMbl 13 Bbubnnoteka LIOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
7 YpaBHEHUS N HEPaABEHCTBA. 12 1 BbubnuoTteka LIOK
HepaBeHcTBa https://m.edsoo.ru/7f417af8
8 ®OyHKUUKN. OCHOBHbIE NOHATUSA 5 Bubnuoteka LLOK
https://m.edsoo.ru/7f417af8
9 DyHKUMK. Yncnosble GyHKUNN 9 Bbubnnoteka LIOK
https://m.edsoo.ru/7f417af8
10 |[MNoBTOpEeHue n 060bLieHne 6 1 Bbubnnoteka LLOK
https://m.edsoo.ru/7f417af8
OBLWEE KONMMYECTBO YACOB IO 102 5 0
NMPOIrPAMME
9 KUJIACC
Ne HanmeHoBaHue pa3genos 1 Tem KonnyectBo 4acos ONEKTPOHHbIE (UNdpoBbIE)
n/n nporpaMmmbil Boero| KoHTponbrbre ST —— obpasoBaTtenbHble pecypcbl
paboThl paboThbl
1 Uncna u BbluncneHusa. [JencteutenbHble 9 Bbubnuoteka LIOK
yucna https://m.edso0.ru/7f419d08
2 YpaBHeHUs1 U HepaBeHCTBa. YpaBHeHus ¢ | 14 1 Bubnuoteka LLOK
OAHON NepeMeEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHeHUs1 n HepaBeHcTBa. CUCTEMBbI 14 1 Bbubnuoteka LIOK
YPaBHEHUN https://m.edsoo0.ru/7f419d08
4 YpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa | 16 1 Bubnuoteka LLOK
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Ne HavnmeHoBaHue pasgernos u Tem

KonnyecTtBo 4yacoB

OneKkTpoHHbIe (UnpoBbIe)

n/n nporpamMmbil Boero| KoHTponbHble Mpaktvaeckne obpasoBaTtenbHble pecypcbl
paboThl paboThl
https://m.edsoo.ru/7f419d08
5 DyHKUUK 16 1 Bubnuoteka LJOK
https://m.edsoo.ru/7f419d08
6 Yncnosble nocnegoBaTenbHOCTH 15 1 Bubnnoteka LIOK
https://m.edsoo.ru/7f419d08
7 MoBTOpEHMe, 06obuieHne, 18 1 Bubnuoteka LIOK
cuctemaTusaums 3HaHumn https://m.edso0.ru/7f419d08
OBLUEE KOJIMYECTBO YACOB MO 102 6 0

NMPOrPAMME
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