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IHHOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yueGHOTO mpenMera «Anredpa» ms odydarommxces ¢ 3[1P onpenenser, uro
oOyyJaromuecst ¢ 3aIep>KKOM NCHUXUYECKOT0 Pa3BUTHUA MOIYyYalOT 00pa3oBaHUE, COOTBETCTBYIOIIEE IO
UTOTOBBIM JIOCTHKEHUSAM K MOMEHTY 3aBepLICHUS 00Yy4eHHUs, INIAHUPYEMBIM pe3ylibTaTaM OCHOBHOTO
o0miero o0pa3oBaHUsI HOPMAaTHBHO PAa3BUBAIOIINXCS CBEPCTHUKOB, U B TE€ K€ CpPOKM oOy4denus (5-9
KJIACChl) MPU CO3AAHUU YCIOBUI, YUUTHIBAIOIINX UX 0COOBIE 00pa30oBaTeIbHbIE TOTPEOHOCTH.

Anrebpa sBISIeTCS OJHHUM M3 OIOPHBIX MPEJMETOB OCHOBHOTO o00IIero oOpa3oBaHus: OHa
o0ecrnieunBaeT U3y4yeHue APYrux JUCIUILIUH, KaK €CTECTBEHHO-HAYYHOI 0, TaK M TYMaHUTapHOTO LIUKJIOB,
e€ OCBOCHHME HEOOXOAMMO JIsi MPOAOJDKEHHsS 00pa3oBaHMS M B IOBCEIHEBHOW XU3HH. Pa3Butne y
00y4aroluXxcsi HAYYHbIX MPEACTABICHUIN O MPOUCXOXKIECHIHN U CYIIHOCTH aJIreOpandeckux aOCTpaKIIMid,
croco0e OTpaKeHUsI MaTeMaTHUECKOW HAyKOH SIBICHHH M IPOIIECCOB B MPHPOJE M OOIIECTBE, POJIH
MaTEeMaTHYeCKOro MOJIEIMPOBAHUS B HAYYHOM IO3HAHUU M B MPAKTUKE CIOCOOCTBYET (hOPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHUSI W KAuyeCTB MBIILIICHHUS, HEOOXOAMMBIX JUIsl aJanTallid B COBPEMEHHOM
uuppooM obmiectBe. M3ydenue anreOpsl oOecrieunBaeT pa3BUTHE YMEHUs HaOI0aaTh, CPaBHHUBATD,
HaXO/JUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOU JICHCTBHS U BBIBO/IBI, POPMYIHUPOBAThH yTBEepkIeHUsA. OCBOCHUE Kypca anreOpbl
o0ecrieyrBaeT pa3BUTHE JIOTHUECKOTO MBIIIICHUsT OOYYaIOMIMXCS: OHU HUCIOJNB3YIOT JIEAYKTHBHBIE U
WHAYKTHBHBIE pacCyXKIEeHUs, 0000IeHre U KOHKPETH3AIHI0, abcTparupoBanue u anajgorur. O0ydenne
anredpe mpeArnoaaraeT 3HaYUTEIbHBI 00BEM CAMOCTOSTETLHOM JEATENILHOCTH 00YYaIOIIUXCsl, I0ATOMY
CaMOCTOSITENTFHOE PEIICHUE 33124 SIBIISICTCS peai3alield AeITeIbHOCTHOTO MTPUHITUIA 00yUSHHS.

B crpykType mporpamMmbl yuyeOHOTO mpenmMera «Anredpa» A OCHOBHOTO OOIIero o0pa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJEP)KATEIbHO-METOAMUECKUEe JUHUK: «Yucia u  BBIYUCICHUS,
«AnreOpanueckue BBIPAXKECHUS», «YpaBHEHUS U HepaBeHCTBay, «DyHkuumy». Kaxmas u3 »THX
COJepPIKATEIbHO-METOJMUECKUX JIMHUM  pPa3BHBAETCS HA MPOTSDKEHUH TPEX JIeT  H3YyYeHHs,
B3aMMOJICHCTBYS C IPYTUMH €T0 JIMHUSMHU.

B xonme um3ydyenus yueOHOTO TpenMera OOyJarolmuMCsS TPUXOIUTCS JIOTHYECKH PACCYXAaTh,
HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B CBS3U ¢ 3TUM B mporpaMmy yueOHOTO mpeaMmera
«Anrebpay BKIIOUYEHBI HEKOTOPBIE OCHOBBI JIOTWKH, INPEICTABICHHBIE BO BCEX OCHOBHBIX pa3eiax
MaTeMaTHYeCKOro  O0pa3oBaHMsl M CIIOCOOCTBYIOIIME  OBJIAJICHHIO  OOYYalOLIUMHCS  OCHOB
YHHUBEPCAITLHOTO MaTEMaTHUECKOTO SI3bIKA.

CopnepxaTenbHOU M CTPYKTYPHOH OCOOCHHOCTBIO yueOHOro mpeamera «Anredpay sBISETCS ero
WHTETPUPOBaHHBIA XapakTtep. CoxpepikaHue JWHUM «YWClIa W BBIYMCICHUSD CIYXHT OCHOBOHM st
JaTbHEMIIero M3y4eHHs MaTeMaTHUKH, CIOCOOCTBYET pa3BUTHIO y OOYYaIOUIMXCS JIOTMYECKOTO
MBIIUIEHUS, (OPMUPOBAHHIO YMEHHUS TIOJNB30BAaThCS aJITOPUTMAMH, a TaKXkKe MPHOOPETEHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX MJISi MOBCEAHEBHOW >KM3HHU. Pa3BUTHE MOHATHS O YHUCIE HA
YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMS CBS3aHO C PAMOHAIBHBIMH M WPPAIMOHAIBHBIMU YHCIIAMHU,
(dbopMHpOBaHKUEM NPEICTABICHUN O JAEUCTBUTEIBHOM 4YHCIIE. 3aBEepIIEHHEe OCBOCHUS YHCIOBOM JIMHUU
OTHECEHO K cpeaHemy oOmiemy oOpa3zoBanuro. ConepkaHue ABYX anreOpandecKux JUHUH —
«AnreOpanuecKkue BBIPRXKECHUS» U «YPaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMHPOBAHUIO Y
00yJaroImuxcsi MAaTeMaTHIECKOTO amnrapara, He0OX0IUMOT0 JIJIsl peIIeHHsI 3a]1a9 MaTEMaTHKH, CMEKHBIX
MPEIMETOB U IPAKTUKO-OPUEHTHUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOIO 00111eT0 00pa30BaHus y4eOHbIH
MaTepuall TPYNIHUPYETCS BOKPYT paIlMOHAIBHBIX BBIpAKCHHHA. AInreOpa JEeMOHCTPUPYET 3HAYCHHE
MaTEMaTHKHU KaK sI3bIKa 7Sl TOCTPOCHUS MaTeMaTHYEeCKUX MOJIEJIeH, OMUCAHUS MPOIIECCOB U SIBICHUMN
peanpHOTO MEpa. B 3amaun o0yueHns anredpe BXOIAT TakKe TalbHEHIIIee pa3BUTHE alITOPUTMHYECKOTO
MBIIJICHHS], HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHHS Kypca HHPOPMATHKH, M OBJIa/ICHUE HABBIKAMH
JIEeTyKTHBHBIX paccyxnaeHuid. I[IpeoOpazoBaHme CHMBOJBHBIX (OpPM  CIIOCOOCTBYET pPa3BHTHIO
BOOOpaXeHUs, CIIOCOOHOCTEW K MaremarudeckoMy TBopuecTBY. ConepxaHue (yHKIIMOHAIBHO-
rpau4IecKoil JUHUU HAIICJICHO HA TOJy4YCHHE OOYJalrOIMMHUCS 3HAHMK O (YHKIMSIX KaK BaKHEUIIEH
MaTeMaTHYeCKOM MOIENH IJisi OMMCAaHUS M HUCCIEeNOBaHMSA pa3HOOOpa3HBIX MPOLECCOB M SIBICHUHN B
npuposie u obmectBe. M3ydyeHne marepuana CHOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHUS
MCIOJIb30BaTh PA3IMYHBIC BEIPA3UTEIBHBIC CPE/ICTBA S3bIKA MATEMATUKH — CIIOBECHBIC, CAMBOJIIMYCCKUE,



rpaduyeckue, BHOCUT BKJaA B (OPMUPOBAHME MPEJCTABICHUNH O POIM MaTeMaTUKU B Pa3BUTHH
[UBUIN3AIUU U KYTbTYPBIL.

CoracHo yuyeOHOMY IJIaHy B 7-9 Ki1accax n3ydaercst y4eOHbINM IpeaMeT «Anredpay, KOTOPhIH BKITIOYAET
CIICAYIOIINE OCHOBHBIE pa3/Ielibl coAepkanus: «Hucna u BBIYUCIeHU», «ANreOpandecKie BRIpaKeHU,
«YpaBHEHHS U HEPABEHCTBaY», «DyHKIUN.

OO1m1ee 9ncI0 4YacoB, PEKOMEHIOBAHHBIX Ul U3y4eHHs yueOHOTo npeamera «Anredpa», — 306 4acos: B
7 xkmacce — 102 ygaca (3 yaca B Hezento), B 8 kinacce — 102 gaca (3 yaca B Henenio), B 9 kimacce — 102 yaca
(3 yaca B Hezeno).

COJEPKAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYHCICHUSA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, IEPEX0 OT OJHOW (OPMBI 3amucu Ipoder Kk apyrou. [lonsTue
palMoHAIBHOIO YKCIa, 3alMCh, CPABHEHUE, YIOPSA0YUBAHUE PALMOHAIBHBIX Yhced. ApupMeTHnIecKue
JEWCTBUS C pallMOHAIBHBIMY YicliaMu. Perrenue 3a1a4 u3 peaabHON MPaKTHKN HA YacTH, Ha IPOOH.
CreneHb C HaTypajJbHBIM IIOKa3aTeJeM: OIpelesieHUe, NpeoOpa3oBaHUE BBIPAKEHUH Ha OCHOBE
OTIpeJIeNIeHUs], 3aUCh OONBIIMX Yncel. [IpomenTsl, 3amuch MPOLEHTOB B BUAE ApOoOU U IpoOH B BHIE
IIPOLEHTOB. TpH OCHOBHBIE 3aJja4l HA IIPOLIEHTHI, PEIIEHUE 3a1a4 U3 PEalIbHOM NpakTuku. [Ipumenenue
IIPU3HAKOB JIEITMMOCTH, PA3JIOKEHUE HA MHOKHATEIIN HATYPAIBHBIX Yncel. PeanbHble 3aBUCUMOCTH, B TOM
qucie npsiMas ¥ 00paTHas IPONOPLHUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

IlepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C NEpPEeMEHHOW. JlomycTUMBble 3HAUYEHUs MEPEMEHHBIX.
[IpencraBieHyre 3aBUCUMOCTH MEXKIYy BeIMYMHAMU B BUAE (popmyssl. Beruucnenus mo ¢opmynam.
IIpeoOpa3oBanue OyKBEHHBIX  BBIP@KEHHH, TOXXIECTBEHHO paBHbIE  BBIPAKEHUS, IpaBUIa
peoOpa3oBaHus CyMM M TPOM3BEACHMM, IpaBUiIa PACKPBITHUS CKOOOK W MPHUBEAEHHS IMOJ0OHBIX
ciaraeMbIX. CBOMCTBA CTENEHM C HATypalbHBIM IOKazareneM. OgHOwIeHbl U MHOrowieHbl. CTeneHb
MHoroujeHa. CioxeHue, BBIMUTaHUE, YMHOKEHHUE MHOTO4JIeHOB. DOpMyIibl COKpaIiEHHOr0 YMHOKEHHUSL:
KBaJpaT CyMMBI M KBaapaT pa3HocTH. PopMmyina pa3HOCTH KBaApaToB. Pa3nokeHMe MHOTOWIEHOB Ha
MHOKUTEIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHMe, KOPEHb YpaBHEHUS, IIpaBUiia MpeoOpa3oBaHus ypaBHEHMsI, PABHOCUIIBHOCTh YPaBHEHUH.
JInnenHOe ypaBHEHUE C OJHOM IEPEMEHHOM, YUCII0 KOPHEN JIMHEWHOTO YPaBHEHUS, PEILICHUE TUHENHBIX
ypaBHeHUH. CocTaBleHHE ypaBHEHUH IO YCIOBHUIO 3a/ayd. PelleHre TEeKCTOBBIX 3a7ad C MOMOIIBIO
ypaBHeHMH. JIuHelHOe ypaBHEHHE ¢ JAByMs NepeMeHHbIMU U ero rpadpuk. Crucrema OBYX JIMHEHHBIX
yYpaBHEHUH C JIByMsI IIEpEeMEHHBbIMH. PelieHne cucteMm ypaBHEHHI criocoOoM moacTaHoOBKH. [Ipumepbt
pELIeHNs TEKCTOBBIX 3aau C IIOMOILBIO CUCTEM YpaBHEHUI.

DOyHKIUH

Koopaunata Toukm Ha npsmoi. YucioBble NpoMEXYTKH. PaccTosHue Mexay IByMs TOUYKaMH
KoopauHaTHOU npsiMoil. [lpsimoyronbHasi cuctema koopauHaT, ocu Ox u Oy. AOcuucca U opAUHATa
TOYKU Ha KOOpJIMHATHOM miockocTu. [Ipumepsl rpadukos, 3agaHHbx hopmynamu. UTeHue rpadukos
peasnibHbIX 3aBuUcuMocTed. Ilonsarue ¢ynkmuun. I'paduk ¢dynkunuu. CpoiictBa (QyHkumid. JluneitHas
bynknys, e€ rpaduk. ['paduk pynkuun y = |x|. ['paduueckoe perieHue TMHEHHBIX YpaBHEHHH U CUCTEM
JIMHEWHBIX YPABHEHUM.

8 KUIACC

Yuciaa v BBIYUCTICHUA

KBagparupiii kopenb u3 uucina. [loHstue 00 uppammoHasibHOM Yucie. JlecaTuuHble TPUOIMIKEHUS
UppalMoHaNbHBIX Yucel. CBOHCTBAa apu(METHUECKUX KBAJPATHBIX KOPHEW M HX MPUMEHEHHE K
peoOpa30BaHMIO YHCIOBBIX BBHIPAKCHUM W BhIYHMCICHUSIM. [leficTBuTenbHble unciaa. CTeneHb ¢ MesIbIM
nokasareseMm U e€ cpoiictBa. CTaHgapTHas 3allUCh YUCIIA.

3



AnredOpanyeckue BbIpasKeHHsI

KBagpaTtHbiii TpEXuiieH, pa3iokeHUue KBaJpaTHOrO TPEXUWICHA HA MHOXKUTENU. AJredpanyeckas Jpoosb.
OcHoBHOE cBOHMCTBO anredpamdeckoil apoOu. CroxeHue, BBIYUTAHHE, YMHOXXEHUE, [EIICHUE
anreOpandeckux aApoOeil. PanoHanbHble BRIpXEHHUS U UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmyna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemenwue
ypaBHEHUH, CBOJSIIMXCS K TMHEHHBIM U KBaapaTHbIM. [IpocTeiine 1poOHO-paninoHanbHble ypaBHEHUS.
I'paduueckas nuHTepHpeTavisi ypaBHEHUH C JBYMs MEPEMEHHBIMU U CHUCTEM JMHEHWHBIX ypaBHEHUU C
NBYMs IepeMeHHbIMU. [IprMepsl pelieHnst CUHCTeM HEJIMHEWHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.
Pemenne TekcTOBBIX 3amad anreOpanmyeckuM crnocoOoM. UuCIIOBBIE HEPABEHCTBA W HMX CBOMCTBA.
HepaBenctBo ¢ ogHo# nmepeMeHHOW. PaBHOCHIBHOCTh HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM
nepeMeHHO. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM.

DOyHKIUH

[Monstue ¢ynkmuu. OOIacTh omnpenenecHUs W MHOXKECTBO 3HaueHWH ¢GyHKIuH. CrocoObl 3amaHus
¢bynakuit. I'padux pynkun. Urenue cBoiictB pynkumu mo e€ rpaduky. [Ipumepst rpadukoB GyHKIHA,
OTpPaXKAIOMIUX  peaNbHble  mporecchl. DyYHKIMHM, ONHCHIBAIONIME TPSAMYIO ©  OOpaTHYIO
MIPOIOPLIMOHANIbHBIE 3aBUCUMOCTH, UX rpaduxu. OyHkuu y = X2, Y = X3, Y =\x, y=|x|. Tpaduueckoe
peLIEeHNE YPAaBHEHUI U CUCTEM YPaBHEHUM.

9 KJIACC

Yuciia ¥ BbIYUCICHUSA

PammonanbHbpie 4yuMcna, MppalMOHATBHBIE YWCIA, KOHEYHBbIE M OECKOHEYHBIC JECATHYHBIC IPOOH.
MHOXecTBO JNeHCTBUTENBHBIX YUCEN, JEHCTBUTENbHbIE YUCIA KaK OECKOHEUHbIE NECSITUYHbBIE TPOOH.
B3anMHO OJTHO3HAYHOE COOTBETCTBHE MEXAY MHOXECTBOM JICUCTBUTENIBHBIX YHCENI U KOOPAMHATHOU
npsiMoil. CpaBHeHHE JIeHICTBUTENBHBIX YHCE, apu(pMeTHUYECKUE AeHCTBUS € IeHCTBUTEIbHBIMU YU CIAMU.
Pa3mepbl OO0BEKTOB OKpYXaroIIEro MHpa, UIMTEIBHOCTh TIPOLIECCOB B OKPY)KAIOIIEM MHpE.
[TpubnnxEHHOE 3HaUeHNE BEIMYMHBI, TOYHOCTh NpHOIMkeHus. Oxkpyrienue yucen. [Ipuknika u oneHka
pEe3yJIbTATOB BEIYMCIICHU.

YpaBHeHHS U HEPABEHCTBA

JIuneliHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOASIIMXCS K JIMHEWHBIM. KBajpaTHOE ypaBHEHHE.
Pemenne ypaBHeHUH, CBOAAIIMXCS K KBaApaTHBIM. bukBanpatHoe ypaBHeHue. IIpumepsl pemenus
ypaBHEHUW TpPEThbe W YETBEPTOM CTEMEHEH pa3loKeHHEeM Ha MHOXWUTENIu. PereHue apoOHO-
palMoHaNbHBIX YpaBHEHUN. PellieHne TeKCTOBBIX 3a/1a4 anredpanyeckuM METOJJIOM. Y paBHEHHUE C ABYMS
MIEPEMEHHBIMHU U ero rpaduk. Pemenue cucreM ByX JMHEMHBIX YpaBHEHHI C ABYMs HEPEMEHHBIMH.
Pemenne cucreM IByX YpaBHEHHM, OAHO M3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOM CTEIICHH.
I'padnueckas uHTEpIIpeTaLIUs CUCTEMBl YPAaBHEHUH € ABYMsI IEpEMEHHBIMU. PelieHre TeKCTOBBIX 3a1au
anreOpandeckuM crocoOoM. YncnoBbsle HEpaBEHCTBA U UX CBOMCTBA. PelieHne TMHENHBIX HEPABEHCTB C
OJIHOM IepeMEeHHOM. PemieHue cucTteM JMHEHHBIX HEPABEHCTB C OJHOW nepeMeHHoW. KBaaparHble
HepaBeHCTBa. ['paduueckas MHTEpIIpeTalis HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.
DOYyHKIUHT

KBagpatuunas ¢ynkuus, e€ rpaduk u coiicta. [lapabomna, KoopaMHATHl BEpIIMHBI 1Mapalboiibl, OCh
cummerpun napabonst. [paduxn Gpyskmmit: y = £x, y = £x + b, y = £x, y = x3, y = Vx, y = |x]|, n ux
CBONCTBA.

YuciioBble MOCIEA0BATEIBHOCTH M IIPOIPECCHH

[ToHATHE YMCIIOBOI MOCIENOBATEIBHOCTH. 3aJaHHE MOCIIEI0BATEIbHOCTH PEKYpPpPEHTHON (hopMymoii u
¢dbopMyIoii n-ro uneHa. ApupmeTndeckasi U reoMmeTpuueckas nporpeccuu. @opMyIibl n-ro yjieHa
apu(pMETHYECKOW U TeOMETPUYECKON MPOrpeccHil, CyMMbI MEPBBIX N WICHOB. M300pakeHne 4iIeHOB
apupMETUYECKON U TEOMETPUUECKON MPOTPEeCcCuii TOYKaMH Ha KOOPJIMHATHOM TIJIOCKOCTH. JINHEWHBIN 1
9KCIIOHEHIMAIBHBIA pocT. CII0XKHbBIE IPOLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMTPOI'PAMMBI YYEBHOTI'O ITIPEJIMETA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE, METANPEIMETHBIE U MPEIMETHBIE PEe3yJIbTaThl OCBOCHHS OOYYAIOIIMMUCS C 3a1EPKKON
MICUXUYECKOTO Pa3BUTHs IMPOrpaMMbl y4eOHOTo mpenMeTra «Anredpa» s oOyvaromuxcs ¢ 3I1P
(BapuanT 7) cootBercTByeT ®I'OC OOO ¢ yueToM ux 0coObIX 00pa30oBaTebHBIX TOTPEOHOCTEH.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHUS MPOrPaMMbl YU€OHOTO MpeaMeTa «ANredpa» XapakTepus3yrTCs:

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOLUUIOMY U HACTOSIIEMY POCCHUUCKOM MaTeMaTHUKHU, IEHHOCTHBIM
OTHOILIEHUEM K JIOCTMKEHUSM POCCHUHCKMX MAaTEMaTUKOB M POCCHUHCKOW MAaTeMaTH4E€CKOM IIKOJbI, K
HCIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTHX HAyKaX U MPHUKIATHBIX cepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJIHEHUIO OOS3aHHOCTEH IpaKJIaHWHA U PealIu3alliu €ro MpaB, MPEACTABICHUEM O
MaTEeMaTHYeCKUX OCHOBaX (DYHKIMOHUPOBAHUS Pa3NUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp
IPaKJAHCKOrO0 OO0IIecTBa (HArpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXIACHHUIO STUUYECKUX
mpo0JieM, CBS3aHHBIX C MPAKTHYCCKUM TPUMEHEHUEM JOCTH)KCHHN HAyKH, OCO3HAHWEM BaKHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B I€ITEIIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTaHOBKOM Ha aKTUBHOE yYaCTHUE B PEILICHUH NPAKTUYECKUX 3a/1a4 MaTEeMaTH4YE€CKO HaIlpaBJIE€HHOCTH,
OCO3HAaHUEM BaXXHOCTH MATE€MaTHYECKOTO O00pa3oBaHHsS Ha MPOTSIKEHUU BCEH KU3HM ISl yCICIIHOU
npodeccroHaNbHOM IeATENBHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUI, 0OCO3HAHHBIM BHIOOPOM H
MMOCTPOCHUEM HHAMBUIYaTbHON TPAeKTOpUH OOpa30BaHMsI U KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
HMHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CHOCOOHOCTBIO K IMOIIMOHATEHOMY M ACTETUYECKOMY BOCTIPUATHIO MaTeMaTHUYEeCKUX OOBEKTOB, 3a1ad,
pelieHul, pacCcy AeHU, YMEHUIO BUJETh MaTeMaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MIO3HAHUS:

OpUEHTAIIMEeH B JEATEIPHOCTH HA COBPEMEHHYIO CHUCTEMY HAyYHBIX MPEACTABICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, IPUPOJIbI U 00IIeCTBA, TOHUMAaHUEM MaTeMaTHUYeCKON HaAyKH Kak
chepsl YeTOBEUECKOUN JIeITEIbHOCTH, ITANOB €€ pa3BUTUSA U 3HAYUMOCTHU ISl Pa3BUTHS LUBHIA3AIUHY,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MaTEMaTUYECKOM KyJIbTYpOU KaK CpPEJCTBOM MO3HAHUS MHPA,
OBJIAJICHUEM MPOCTEHIITMMHU HAaBBIKAMH UCCIIEIOBATEIHCKOMN JACSITEIBHOCTH;

6) pusnveckoe BocnuTanue, popMUPOBaAHHE KYJIbTYPbI 310POBbS H

3MOLMOHAJIBLHOIO 0JIArONOJTyYns:

TOTOBHOCTBIO MPUMEHSATh MAaTEMATUUECKUE 3HAHUSI B UHTEpPECaxX CBOETO 3/I0POBbsl, BEACHUS 3J0POBOTO
oOpasza >Xu3HU (37I0pPOBOE THTaHUE, COAIAHCHUPOBAHHBIM PEXUM 3aHATAW M OTJbIXa, peryJspHas
¢u3nueckas aKTHBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHMEM CBOEro IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0OTHYeCKOe BOCTIMTAHHUE:

OpUEHTAIIMEeH Ha MPUMEHEHHWE MATeMaTHYECKUX 3HAHWM IS PEIIeHUs 337a4 B 00JACTH COXPAHHOCTH
OKpY’Kalollled Cpelbl, IJIAHUPOBAaHUS TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX MOCIEACTBUN s
OKpY’Karolllel cpesbl, OCO3HAHMEM TIJ00aJbHOIO XapakTepa 3KOJOTHYECKHX MpoOjeM U MyTed HX
peuieHus;

8) ajanTanus K M3MEHAOIUMCS YCJIOBUAM COLMATBHOM M IPHUPOAHOM Cpeabl:

FOTOBHOCTBIO K JEHCTBUSM B YCIOBUAX HEONPEAENEHHOCTH, TMOBBIIIEHUIO YPOBHS CBOEHU
KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YUCJIE YMEHHUE YUYUTHCS Y APYTHUX JIIOACH,
pUOOpPETaTh B COBMECTHOM IEATEIHHOCTH HOBBIE 3HAHUS, HABBIKH U KOMIIETCHIIMH U3 OTBITA APYTHUX;
HE0OXOIMMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4yucie (GopMylaHpoBaTh HJIEH, MOHSTHS,
TUMOTE3bl 00 OOBEKTAaX W SIBIICHUSAX, B TOM YHCJIE paHEEe HE WM3BECTHBIX, OCO3HABATH NE(UIIUTHI
COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH, IUIAHUPOBATh CBOE pPa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH
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CTPECCOBYIO CHUTYallM}0, BOCHPUHUMATh CTPECCOBYIO CHUTYAlMIO KaK BBI30B, TPeOyIOLUI KOHTpMeEp,
KOPPEKTHPOBAaTh NPUHUMAEMbIE pEUICHUS W JACUCTBHs, (HOPMYIHpPOBATh W OLEHHBATh PHUCKU U
NOCTIENICTBHS, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble JJoruuyeckue AelicTBUA:

BBISIBIIATh M XapaKTEPH30BaTh CYIIECTBECHHBIC MPU3HAKKA MATEMaTHYECKUX OOBEKTOB, MOHATHUH,
OTHOLICHUHA MEX1y MOHATHAMH, (HOPMYIUPOBATh ONPEAEICHUS IOHATHH, YyCTaHaBIMBATh
CYIIECTBEHHBIN MPHU3HAK KJIACCH(PHUKAINN, OCHOBAHUS JUIsi 0000IIEHNSI U CpaBHEHHSI, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OpPMYyIUpOBaTh U IPeoOpa3oBbIBATh CYXKACHUSA: YTBEpAHUTEIbHbIE U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEUus B (haKkTax, JaHHBIX,
HaAOMIOACHUAX M YTBEPXKACHUSX, INpejylaraTb KpPUTEPUHU Ui BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JieNaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIYCHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

pa3duparh [10Ka3aTeIbCTBA MATEeMATUYECKUX YTBEPXKACHUH (TMpsIMbIE W OT TPOTUBHOTO),
IIPOBOJIUTH ~ CaMOCTOSITEJIbHO  HECJOXKHBIE  JIOKA3aTeNIbCTBA  MaTeMaTHMYecKUX  (DaKToB,
BBICTPaWBaTh AapryMEHTAIMIO, MPHUBOAUTH TPUMEPHl M KOHTPIPHUMEPH, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYXKACHUS;

BBIOMpPATh CIoOco0 pemieHust yueOHOH 3anaud (CpaBHMBATh HECKOJBKO BAapUaHTOB pEILEHMUS,
BbIOMpaTh HanOoJIee MOIXOIAMINN ¢ YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble ucciaenoBareabcKue AeiicTBUSA:

HCIOJIb30BaTh BOMNPOCHl KaK MCCIEI0BATENbCKUN HMHCTPYMEHT MO3HAHUS, (OpPMYIUPOBAThH
BONPOCHI, GUKCUPYIOIIUE MPOTUBOPEUNE, MPOOIEMY, CAMOCTOSTEILHO YCTaHABIMBATH UCKOMOE
U JaHHOE, POPMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

MIPOBOJIMTH TI0 CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOKHBIA IKCIIEPUMEHT, HEOOJIBIIOE
UCCIIEIOBAaHNE MO0 YCTAHOBJICHHWIO OCOOCHHOCTEM MaTeMaTW4yecKoro oOBeKTa, 3aBUCHMOCTEU
00BEKTOB MEXIy CO0O0ii;

CaMOCTOSITeNTLHO (popMyITHpoOBaThH OOOOIICHHWS W BBIBOABI 10 pPe3yjibTaTaM IPOBEIAEHHOTO
HaOII0IEHUsI, UCCIIEIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH MOTYYEHHBIX PE3yJIbTATOB, BEIBOJOB U
0000IIIeHMI;

IMPOTrHO3UPOBATE BO3MOKHOC PA3BUTHUC IPOIECCA, 4 TAKKC BBIABHUIaTH IMPEAIIOJIONKCHUA O €Iro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(GOpMAIMM, JaHHBIX, HEOOXOAUMBIX JUIA
peLIeHus 3a1a4H;

BbIOMpPATh, aHATU3UPOBATh, CUCTEMATU3HPOBATh U UHTEPIPETUPOBATH HHPOPMALIHIO PA3IUYHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

BbIOMpaTh POpMY MpeCcTaBlIeHUs THPOPMAIIUHU U WILTIOCTPUPOBATH PelllaeMble 33Ja4l CXEMaMU,
JrarpaMMaMu, MTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAAEKHOCTH HHGOPMAIMM MO KPUTEPHSIM, NPEIJIOKEHHBIM YUUTEIIEM WU
Cc(OpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:
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® BOCIPHUHHUMATH U (OPMYIHUPOBATH CYXKJIEHHUS B COOTBETCTBHH C YCIOBHSIMH U LETSIMH OOLLICHHS,
SICHO, TOYHO, TPAaMOTHO BBIPA’KaTh CBOO TOUKY 3PEHUS B YCTHBIX U MIMCbMEHHBIX TEKCTAX, 1aBATh
MOSICHEHMSI 110 XO/1y PELIEHMs 3a/1a4i, KOMMEHTHPOBATh MOJIYYE€HHBIN pe3yJbTar;

e B X0JIe 00CYX/IeHUS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBI, peIaeMoi
3a/1a4y, BBICKA3bIBaTh UJECH, HAIICJICHHBIC HA MOUCK PELICHUS, CONOCTABIISTh CBOM CYKIEHUS C
CYXIIEHUSIMH APYIHX YYaCTHUKOB JHMAJOra, OOHAPYKUBATh PAa3IU4Me M CXOJCTBO TMO3ULUH, B
KOPPEKTHOI opMe GopMyTupoBaTh pa3HOTIaCHsl, CBOM BO3PAXKECHUS;

® [PEJICTaBIATH pEe3yJabTaThl PpEIICHUS 3aJadyd, OSKCIIEPUMEHTAa, HCCIEJIOBAHMS, IIPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUICHHUS C YIETOM 3aj1a4 MPE3EHTALNN U OCOOCHHOCTEN
ayJIuTOPHH;

® [IOHUMAaTh M UCIOJIH30BaTh MPEUMYIIIECTBA KOMaHIHOM 1 MHIUBUTyalIbHON paOOThI IPH pPELICHUH
y4eOHBIX MaTeMAaTUYECKUX 3a/a4;

® [IPUHUMATDH LIEJIb COBMECTHON AEATEIHHOCTH, IJIAHUPOBATH OPraHU3aLUI0 COBMECTHON paboThI,
pacripenenate BUABI paboT, IOrOBapHUBaThCS, OOCYKIAaTh MpPOIECC W pe3ylbTaT paboThl,
000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;

® y4acTBOBATh B IPYMNNOBLIX (hopMax paboThl (00CykaeHUS, OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI
U JIpyrue), BBIIOJHITH CBOK YacThb pabOThl M KOOPAWHUPOBATH CBOM JEHCTBUS C APYTUMU
YJieHaMUd KOMaH[Ibl, OLIEHWBATh KA4E€CTBO CBOEr0 BKJIa/Ja B OOIIMN MPOAYKT MO KPUTEPUSM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aMMOJCHCTBHSL.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC y'leﬁﬂble JelcTBUS

Camoopranu3anusi:

CaMOCTOSITEIIbHO COCTaBIISITh IUIAH, aJlTOPUTM DEIICHHUs 3ajaud (WIM €ro 4acTth), BBIOMpPATh CIOCOO
pelIeHUs ¢ Y4€TOM HUMEIONIMXCS PECYpCOB M COOCTBCHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh M
KOPPEKTUPOBATh BapUAHTHI PEIICHUN ¢ y4€TOM HOBOM MHGOPMAIUH.

CaMOKOHTpPOJIb:

BJIAJIETh CIIOCOOAMU CaMONIPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3yabTaTa PeHIeHUs] MaTeMaTHIeCKOH
3aJjaud; MNPEIBUAETh TPYIHOCTH, KOTOpPblE MOTYT BO3HUKHYTh IpHM pEIIEHUHM 3a/lauyd, BHOCHUTH
KOPPEKTHUBBI B JCATCIBHOCTHL Ha OCHOBEC HOBBIX O6CTO$[TCJ'II)CTB, HaﬁI[GHHBIX OIHI/I6OK, BBISIBJICHHBIX
TPYAHOCTEH; OIEHMBATh COOTBETCTBUE pPe3yjbTaTa JESTEIbHOCTH MOCTABICHHON LEJNHW U YCIOBUSM,
00BIACHITH MNPUYIUHBI OOCTHXXCHUSA WM HEAOCTHUKCHUA LECJIW, HAXOJIUTh OHII/I6Ky, JaBaTb OLCHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konIty o0yuenus B 7 kjacce 00yJaroImuics MOIyduT CIeIyIOIUe PeIMETHbIE Pe3yIbTaThI:

Yucsia 1 BbIYUCICHUA

BbimonHATe, coueTas YCTHbIE W IUCbMEHHBIE TNPUEMBI, apupMETHYECKHe ACUCTBUS C
paloOHaIbHBIMU YHCIIAMHU.

HaxonuTe 3Ha4YeHHs YUCIIOBBIX BBIPRKEHUH, NPUMEHITh Pa3HOOOpa3Hble CIOCOOBI M MPUEMBI
BBIUHCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHUH, COIEpKALUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauts OT 0AHOM (HOpMBI 3amUCcH YKceN K ApYroi (mpeoOpa3oBhIBaTh JECATUUYHYIO IpOoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUHYIO JPOOb).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyriaTh yncna.

BbINONMHATE NPUKHUIKY M OLEHKY pe3ysibTaTa BBIYMCIECHUN, OLEHKY 3HAY€HUH YHCIIOBBIX
BBIPAKCHUH. BBITOIHATE AEUCTBHS CO CTENIEHSMH C HATYPAJIbHBIMU [TOKA3aTEIISIMHU.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIH HaTypaJIbHBIX YUCEIL.

Pemarp NpakTHKO-OPMEHTHUPOBAHHBIE  3alayd, CBS3aHHBIE C OTHOLICHHEM  BEIWYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMM, MHTEPIPETUPOBATh DPE3yJbTaThl PELICHMs 3a1ad C
y4€TOM OIpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMbIX OOBEKTOB.
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AnredOpanyeckue BbIpasKeHH sl

Hcnonb3oBarh aiareOpanyeckyio TEPMHHOJIOTHIO M CHMBOJMKY, HPUMEHSTH €€ B Ipolecce
OCBOEHHU y4yeOHOro MaTepuaia.

HaxonuTp 3HaueHust OyKBEHHBIX BBIPOKEHUH MPH 33JJaHHBIX 3HAUYCHUSIX IEPEMECHHBIX.

BeimonHATe npeoOpazoBaHMs ILEOTO0 BBIPAKEHUS B MHOIOWIEH IPUBEICHHEM IOAO0OHBIX
CJIaraeMbIX, PACKPhITHEM CKOOOK.

BBINOMHATE yMHOXEHHE OJHOWICHA HA MHOTOYICH M MHOIOWIEHAa HAa MHOIOWIEH, IPUMEHSTh
(dbopMyIBI KBaipaTa CyMMBI U KBaJpaTa pasHOCTH.

Ocy1ecTBIATh pa3iokeHUe MHOIOWIEHOB HAa MHOXHUTEIM C IOMOLIbI0 BBIHECEHHS 3a CKOOKHU
00I1Ier0 MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (HOpMYIT COKPAIEHHOTO YMHOKEHUSI.

[IpumMensaTh npeobpazoBaHKUs MHOIOWIEHOB Ui PEUICHUs Pa3IUYHBIX 33Jad U3 MaTEeMaTUKH,
CMEXKHBIX [IPEIMETOB, U3 PEabHON IPAKTUKH.

Hcnonb30BaThk CBOICTBa CTENEHEW C HaTypalbHBIMU IOKa3aTeIsIMM JJs IIpeoOpa3oBaHUs
BBIPaKCHUM.

YpaBHeHNsI 1 HEPABEHCTBA

Pemrate nuHelHbIE ypaBHEHMS C OJTHOM IIEPEMEHHOM, IPUMEHSIS IIpaBuila IEPEeXoaa OT UCXOIHOIO
YPaBHEHUs K paBHOCUIBHOMY eMy. IIpoBepsTh, ABIIAETCS 1M YUCIIO KOPHEM ypaBHEHHUS.

[TpumensTh rpadudeckre METObI P PEIICHUH THHEHHBIX YPABHEHUIA U UX CHCTEM.

[TonGupath npuMepbl map 4ucel, SBISIOMIMXCS PELICHUEM JMHEWHOro ypaBHEHMS C ABYMs
[IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH IpadUK JMHEHHOrO ypaBHEHHS C JIBYyMs IE€pPEeMEHHBIMHU,
MOJIB3YSICh TPAaUKOM, IPUBOAUTH IPUMEPHI PELICHHUS YPAaBHEHUSI.

Pemiate cucremsl 1ByX JTMHEHHBIX YPaBHEHHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUECKH.

CocraBnaTh U peuiarh JUHEHMHOE YPaBHEHHME WJIM CUCTEMY JIMHEWHBIX ypaBHEHHUI 10 YCIOBHUIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IOJY4EHHBIN Pe3ysbTar.

DOyHKIUHA

N300pakaTh Ha KOOPAUHATHOM MPSIMOIM TOYKH, COOTBETCTBYIOIIUE 33JJaHHBIM KOOpAMHATAM, JTy4H,
OTPE3KH, HHTEPBAJIbL, 3aAIIUCHIBATh YMNCIIOBbIE IPOMEKYTKHU Ha aareOpanyecKkoM si3bIKe.

OTMeyaTh B KOOPJIMHATHOM MJIOCKOCTH TOYKM I10 33JJaHHBIM KOOpAMHATaM, CTPOUTh TIpaduku
nuHeHbIX QyHKIMHA. CTpouTh rpaduk GyHKIUU y = [X].

OnuchIBaTh ¢ MOMOIIBIO PYHKIUH N3BECTHBIE 3aBUCIMOCTH MEX/1y BEIMUMHAMU: CKOPOCTH, BpeMH,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEIILHOCTD, BpeMSs, 00bEM paboThI.

HaxoauTh 3HaueHune (GyHKIMK 1O 3HAYECHUIO €€ apryMeHTa.

[Tonumare rpaduueckuii cmocod TpeACTaBlICHUs W aHaMW3a WH(OpMAIMU, W3BJIEKAaTh W
MHTEPIPETUPOBATh HHPOPMALIMIO U3 TPaQUKOB peatbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHI1y 00yueHus B 8 kjacce 00y4aromuiics MoIyduT caelyromue NpeIMeTHbIE pe3yabTaThl:

Yucia v BbIYUCTICHUSA

Hcnons30BaTh HaYaJIbHbIE NIPEACTABICHUS O MHOXKECTBE IEHCTBUTENBHBIX YUCEN U1 CPABHEHUS,
OKpPYTJIEHUS U BBIYMCIIEHUH, H300pakaTh AEUCTBUTEIbHBIC YHCIIa TOUKAMHU Ha KOOPIAUHATHON MPSIMOH.

[IpuMeHsATh MOHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOOUTh KBaJpaTHBIE KOPHH,
HCIOJIb3YS NPU HEOOXOIMMOCTH KaJbKYJSATOP, BBIOIHATH MpeoOpa3oBaHMsl BEIPAXKEHU, COaepKaIINX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anmucu OOJIBIIMX U MaJlbIX YUCEN C MOMOIIbIO JECATHYHBIX JpoOed U creneHen
gucna 10.

AJiredpanyeckue BbIpaKeHus!

[IpuMeHATh MOHATHE CTENEHH C LENbIM MOKa3aTeleM, BBIMOIHATh IpeoOpa3oBaHUs BBIPAKECHUH,
COJZIep KallMX CTEIEHHU C LEIbIM IT0KA3aTEIEM.

BBINONHATE TOXKIECTBEHHBIE MPe0oOpa30BaHUs PalMOHAIBHBIX BBIPAKEHUI Ha OCHOBE MpaBUII
JeWCTBUI HaJl MHOTOWIEHAMH U aJIreOpandeckuMy ApoOsMHU.

PackmanpiBath KBaApaTHBIN TPEXUIEH HA MHOKUTEINH.

[TpumeHsTh NpeoOpa3oBaHUs BHIPAKEHUH IS pELIeHHUs pPAa3IMYHbIX 337a4 M3 MAaTEeMaTUKH,
CMEKHBIX ITPEIMETOB, U3 PEalIbHON IIPAKTUKH.



YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHEiHblE, KBAaJApaTHbIE YPAaBHEHUS U PAlMOHAIBHBIE YPAaBHEHHUS, CBOISALIUECS K HUM,
CUCTEMBI IBYX YPABHEHHUH C ABYMs IIEPEMECHHBIMHU.

[IpoBOAUTHE TPOCTEHINNE HCCICNOBAHMS YPAaBHEHUM W CHUCTEM YPaBHEHHUM, B TOM YHCIE C
IIPUMEHEHHEM TrpadUyecKux IpeacTaBleHU (ycTaHaBIMBAaTh, MUMEET JIM ypaBHEHUE WM cHCTeMa
YPaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

Ilepexoauth OT cioBecHOW (POPMYIMPOBKH 3a1aud K €€ anreOpanyeckoid MOJENIU C HOMOILBIO
COCTAaBJICHUS] YPaBHEHUS WJIM CUCTEMbl YPAaBHEHUM, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [TOJIyYECHHBIN pe3yJIbTar.

[IpuMeHsTh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLIEHKH, DELIATh JIMHEIHbIE
HEpaBEHCTBA C OJHOI NMEpeMEHHON M UX CHCTEMbl, JaBaTh I'paMueCcKyr0 HIUIIOCTPALUI0 MHOXKECTBA
pelIeHni HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUHT

[lonumMaTh W MCHONB30BaTh (DYHKIMOHAIBHBIE TOHATHS U S3bIK (TEPMHUHBI, CHMBOJIUYECKHE
0003HAaYeHMsI), OIpENeNATh 3HadeHHWe (YHKIMM [0 3HAUYEHUIO apryMeHTa, ONpeAessATh CBOMCTBA
byHKIMY 110 e€ rpaduKy.

Crtpouts rpaduku 3J€MEHTapHbIX QYHKIUHN BUIA:

y=kix,y=x%y=x%y= x|, y= VX, OnuchIBaTH CBOMCTBA YHCIOBON GYHKIMH 110 e& rpaduKy.

K xonity 00yuenus B 9 kiiacce 00y4aromuncs MoayquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

Yuciia 1 BbIYHCICHUSA

CpaBHUBaTh U YHOPSAJ0YMBATh PALIMOHAJIbHBIE U HPPALIMOHAIILHBIE YHCIIA.

BeimonuATe apudmernyeckue ACHCTBUS C PALMOHAIBHBIMM UHUCIIAMH, cOdYeTas YCTHbIE U
IIACbMEHHBIE TPUEMBI, BBITTOIHATH BEIYMCICHHS C HPPALMOHAIBHBIMU YUCIIAMH.

HaxoauTs 3HaYeHMs CTETIEHEN € LEIbIMU [T0KA3aTEIIMU U KOPHEH, BBIYMCIIATH 3HAYEHUS YUCIIOBBIX
BBIPa)KCHUM.

OKpyryATh NEHCTBUTENbHBIE YKCIIA, BBINOIHATH NPUKHUAKY PE3YJIbTaTa BBIYMUCICHWUM, OLEHKY
YHUCJIOBBIX BBIPAKECHUM.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHENHHBIE M KBaJpaTHBIE YPAaBHEHMS, YPAaBHEHMs, CBOJSINHMECS K HUM, MPOCTEUIIHE
IpoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemrate cuctemsbl ABYX JINHEWHBIX YPABHEHUH € IBYMsI IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHECHHU,
B KOTOPBIX OJIHO YPABHEHUE HE SBIISCTCS JIMHEHHBIM.

Pematp TexcToBbIE 3a1auM anreOpanueckuM crocoOOM ¢ MOMOIIbIO COCTABIIEHUS YPAaBHEHUS WU
CUCTEMBI JIBYX YPAaBHEHHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBOoNTE TPOCTEHININE HCCIENOBAHMS YPAaBHEHUH W CHUCTEM YPaBHEHHH, B TOM YHCIE C
IpUMEHEHHEM TrpaduyecKux MpeJIcTaBleHHi (ycTaHaBIMBAaTh, MMEET JHM ypaBHEHHE WJIM CHUCTEMa
YpaBHEHUH pelleHusl, €ClIu UMEET, TO CKOJIBbKO, U IIpoYee).

Pemiare nuHeiiHble HEpaBeHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300pakaTh PElIeHNEe HEPAaBEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aITMCHIBATh PELICHHUE C TOMOIIBI CUMBOJIOB.

Pemrate cucTeMBl JIMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIIIOYAIOLIME KBaJIpaTHOE
HEPaBEHCTBO, N300pa)kaTh PElICHNE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM MPSMOM, 3alIMCHIBATh PEIICHUE
C TIOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEpABEHCTBA MPH PELIEHUH PA3IMYHBIX 3a4a4.

DyHKUMH

PacnioznaBate ¢yHKIMM H3Y4eHHbIX BHJIOB. [loKa3biBaTh CXE€MaTHYECKH pacCMOJOKEHHE Ha
KOOPAMHATHO#H TmockocTH rpadukoB ynxmii Buga: Y = KX, y = kx + b, y = k/x,y = ax? + bx +
C,y~= X3, y = \/X, y = |X| B 3aBUCHMOCTH OT 3HaueHHH K03(p(PUIMEHTOB, OMUCHIBATH CBOMCTBA
GyHKIHH.

Crpouth 1 n300paXkaTb CXeMAaTUUYECKU I'padMKU KBaApaTUUHBIX (YHKIUI, ONMCHIBATh CBOMCTBA
KBaJPaTUYHBIX (PYHKIUH 110 UX TpaduKam.

Pacnio3HaBath KBajpaTHuHYy! (YHKIHIO 1O (GopMyne, HNPUBOAUTH NPUMEPHl KBAIPATUYHBIX
GyHKUIMN U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPUH.
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YucaoBbie MOCIEI0BATEIbHOCTH H IPOrPECCUH

Pacrnio3naBath apupMeTHIecKyIo 1 TeOMETPUUECKYIO IIPOTPECCUH MPH Pa3HbIX CIIoco0ax 3aJaHus.

BbINONHATE BBIMMCICHHMS € UCHOJNb30BaHUEM (OpMya n-ro ujaeHa apudMeTudecko u
TF€OMETPUYECKOM ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbI IOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIAMHATHOM IIJIOCKOCTH.

Pemate 3amaum, CBs3aHHBIE C YMCIOBBIMHU IIOCJIENOBATEIBHOCTAMH, B TOM 4YHUCIIE 3aJa4d U3
peanbHOM KU3HHU (C UCTIOIB30BAHUEM KAJBKYIATOPA, UPPOBBIX TEXHOJIOTHI).
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TemaTnueckoe NJIAHUPOBAHNE 7 KJIACC

Homep Conep:kanue y4eOHOTr0o MaTepHuaa Kou-
naparp BO
aja 4acoB
I'naea 1. /Inneiinoe ypaBHeHHe ¢ 0JTHOI MepeMeHHOM 15
1 Beenenue B anredpy 3
2 JIuneiiHOe ypaBHEHHE C OJIHOM IEpEMEHHON &)
3 Pemenue 3a1au ¢ moMONIbI0 YpaBHEHUH 5
[ToBTOpEHME U cHCTEMAaTH3aLuUs YIeOHOTO MaTepuaa 1
KoHnTtposbHast pabora Ne 1 1
I'naga 2. 1llenbie BbIpa:KeHUst 52
4 ToxecTBeHHO paBHble BbIpaxeHUs. ToxecTa 2
5 CreneHb ¢ HaTypaJIbHbIM IIOKa3aTeIeM 3
6 CBoiiCcTBa CTETIEHU C HATYPAJIbHBIM ITOKA3aTEIIEM 3
7 OIHOYIEHEI 2
8 MHoro4ieHbl 1
9 CrnoxeHue ¥ BHIUUTaHHE MHOTOWJICHOB 3
Kontponpnas padora Ne 2 1
10 VYMHOKEHUE OHOWIEHA HA MHOIOWIEH 4
11 YMHOKEHHE MHOTOUYJIeHa HA MHOTOWICH 4
12 PaznoxeHre MHOTOWIEHOB HAa MHOKUTENU. BriHECeHnE 00Iero MHOKHUTENS 32 3
CKOOKH
13 PasnoxeHre MHOTOWICHOB HA MHOKUTENH. MEeTO IpyIIupoOBKU 3
KontposabHas padora Ne 3 1
14 IIpon3BeieHHE Pa3HOCTH U CYMMBI JIBYX BBIPDQXKCHUHN 3
15 Pa3HOCTB KBaJpaTOB IBYX BBIPAKEHUN 2
16 KBajpaT cyMMBI M KBaJIpaT pa3HOCTH JABYX BbIpQKEHUH 4
17 [Tpeobpa3oBaHre MHOTOUWIEHA B KBaIpaT CYMMBI MJIM Pa3HOCTH JIBYX BbIpayK€HUI 3
KontposasHas padora Ne 4 1
18 CymMa 1 pa3HOCTh KyOOB JIBYX BBIpa)KEHUMI 2
19 [TpuMeHeHHe pa3IMYHBIX CIIOCOO0OB Pa3I0kKEHHUs MHOTOWIEHa HA MHOXKUTENN 4
[ToBTOpEHME U cHCTEMAaTH3alUsl YIeOHOTO MaTeprasa 2
KonuTponbHast pabora Ne 5 1
I'naga 3. ®yHKkuun 12
20 Casi3u Mex 1y BemnunMHaMu. OYHKITHS 2
21 Crioco0blI 3a/1aHUs] PYHKIIUU 2
22 ['paduk QyHkuuu 2
23 Jluneiinas QyHkiys, e€ rpaduk U CBOHCTBA 4
[ToBTOpEHME U cHCTEMATH3alUsl YIeOHOTO MaTepraa 1
KonTponbHast padora Ne 6 1
I'naga 4. Cuctembl THHEHHBIX YPABHEHHUH € IBYMS llepeMEeHHbIMH 19
24 YpaBHeHUs ¢ IBYMsI IEpEMEHHBIMU 2
25 JluneliHOE ypaBHEHHUE C IBYMsl IEPEMEHHBIMH U ero rpaduk 3
26 CucreMsl ypaBHEHUH ¢ ABYyMs NepeMeHHbIMU. [ paduueckuil MeTo peteHus 3
CHCTEMBI JIBYX JMHEWHBIX YPaBHEHUH C ABYMS IEpEMEHHBIMU
27 Pelnienue cuctem JIMHEHHBIX YPABHEHU METOJIOM MOJICTAHOBKH 2
28 Pemenre cucreM TUHEHHBIX YpaBHEHUH METOJIOM CIIOKEHUS 3
29 Permrenue 3a/1a4 ¢ TOMOIIBIO CHCTEM JIMHEHHBIX YpaBHEHUH 4
[ToBTOpEHME M cUCTeMaTH3alMs Y9eOHOTO MaTepraia 1
KontposbHast padota Ne 7 1
IloBTOpEHNE M cUCTEeMATH3ALMs Y4eOHOr0 MaTepuaJja 4
YrnpaxHeHus Uil IOBTOPEHUs Kypea 7 Kitacca 3
Hrorosast koHTpOIbHAs paboTa 1




| UTOI'O

102

TemaTuueckoe IJIAHUPOBaHHE 8 KJjace

Homep Coaepxxanue yueOHOIro MaTepuasa Koa-
naparp BO
aja 4acoB
I'naea 1. PaniuonanbHble BbIPpaKeHHsI 42
1 PanmonansHbIe 1podu 2
2 OCHOBHOE CBOMCTBO pallMOHAIBHOM ApoOH 3
3 CrnoxeHue U BIUUTaHUE PALMOHAIBHBIX APOOEH ¢ OMHAKOBBIMY 3HaMEHATEISIMU 3
4 CrnoxeHue ¥ BBIUMTAaHUE PALMOHAIBHBIX APOOEH ¢ pa3HBIMU 3HAMEHATEISIMU 6
KonTponbHast paborta Ne 1 1
) YMHOXEHHE U JIeJIeHUE palnoOHaIBHBIX Apo0eii. Bo3Benenne parmoHanbHOM qpodu 4
B CTEIIEHb
6 ToxaecTBeHHbIE IPpeoOpa30BaHusl PallMOHAJIbHBIX BbIPAKEHUM 4
KonTponbHast pabota Ne 2 1
7 PaBHOcCUIbHBIE ypaBHEHMs. PallioHalIbHbIE YpaBHEHUS 3
8 CrerneHb ¢ 11eJbIM OTPULIATENIbHBIM OKa3aTelIeM 4
9 CBoiicTBa CTENEHU € LIEJIBIM [TOKa3aTeIeM 4
10 DOyHKIMA Y = SI/I e€ rpaduk 4
[ToBTOpEHME U cucTeMaTU3alys yueOHOro Marepuaa 2
Kontponbnas paborta Ne 3 1
I'naga 2. KBagpatubie KOpHH. [lelicTBUTeIbHBIE YHCIA 26
11 Dyuknus Y = X u eé rpadux 3
12 KBanparuble kopHU. ApudmMeTnyecKkuil KBapaTHbII KOpEHb 4
13 MHOKECTBO U €r0 3JIEMEHTBI 2
14 [TogmHoO)ecTBO. Onepaiuu HaJ MHOKECTBAMH 2
15 UncnoBble MHOKECTBA 2
16 CaoiicTBa apu(METHUECKOro KBaJIJpaTHOTO KOPHS 3
17 ToxaecTBeHHbIE MPeoOpa30BaHuUs BBIPAXKEHUM, COJIEpKANX apupMeTHUECKHe )
KBaJJpaTHbIE KOPHU
18 Dyuknus Y =vx u eé rpaduk 3
[ToBTOpEeHME U cucTeMaTHu3alys yueOHOro Marepuaa 1
KonTtponbnast pabora Ne 4 1
I'naga 3. KBagpaTHble ypaBHEHHS 24
19 KBagpartHble ypaBHeHMs. Penienre HenoJHbIX KBaAPATHBIX YPABHEHHUU 3
20 Popmyna KOpHEH KBaIPATHOTO YpaBHEHUS 4
21 Teopema Buera 3
KonTponbsHas pabora Ne 5 1
22 KBazpaTHblil TpEXUiIeH 3
23 Pemenue ypaBHEHHIA, CBOJSIIMXCSI K KBAIPATHBIM YPaBHEHUSIM 4
24 ParmoHanbHble ypaBHEHHs KaK MaTeMaTHUYECKHUE MOJIEITH peallbHbIX CUTYaIUi 4
[ToBTOpEeHME U cucTeMaTHu3alys yueOHOro Marepuasa 1
KonTponbHast padora Ne 6 1
IToBTOpEeHNe N cHUCTeMATH3AMSA YU4eOHOr0 MaTepraJia 10
YnpaxxHeHus 1711 TOBTOPEHHMS Kypca 8 Kiacca 9
HTorosasi KOHTpOJIbHAS paboTa 1
HUTOI'O 102
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TeMaTHyecKoe IJIAHUPOBaHUE 9 KJjacc

Homep Coaeprxanue yyeOHOro MaTepuasa Koa-
naparp BO
aja 4acoB
I'nasa 1. HepaBenctBa 21
1 YuciioBbie HEPABEHCTBA 3
2 OCHOBHBIE CBOWCTBA YHCIOBBIX HEPABEHCTB 2
3 CrnoxeHue 1 yMHOKEHUE YHCIIOBBIX HepaBeHCTB. OlLieHUBaHNE 3
3HAYEHUs BBIPAKEHMUSI
4 HepaseHnctBa ¢ o1HOM niepeMeHHOM 1
5) Pemenne nuHENHBIX HEPABEHCTB C OAHOW IEPEMEHHON. YNCII0BBIE IPOMEKYTKHU 5)
6 CucreMbl TMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHON 5
[ToBTOpenue u cucremarnu3anus yaeOHOro Marepuasia 1
Kontponsnas padora Ne 1 1
I'naga 2. KBagpaTnunas pyHKIHSA 32
7 [ToBTOpEeHME U paclIupeHne CBEACHHH O QyHKINH 3
8 CaoticTBa (yHKIIUN 3
9 [Toctpoenue rpaduka dpyukiwn y = Kf (X) 2
10 [Toctpoenue rpadukos pyukmmii y = f(X) + b 4
uy="f(x+a)
11 KBanpatnunas ¢pyHkuus, e€ rpaguk u cBoiicTBa 6
KonTponbnas padota Ne 2 1
12 Pemenne kBasipaTHBIX HEPABEHCTB 6
13 CucreMsl ypaBHEHHH € IByMsI IEPEMEHHBIMU 5
[ToBTOpeHue u cucremarusanus yueOHOro MmaTepuana 1
KonuTponbsHast pabora Ne 3 1
I'nasa 3. dneMeHTHI NPUKJIATHOH MATEMATHKH 21
14 MaremMaTnueckoe MOACIUPOBAHNE 3
15 [TpouieHTHBIE PacUETHI 3
16 AOGCo0THas M OTHOCUTENbHAS IOTPEIIHOCTH 2
17 OcHoBHbIE IIpaBUIa KOMOWHATOPUKH 3
18 YacroTa 1 BEpOATHOCTH CIy4ailHOTO COOBITHS 2
19 Knaccuueckoe onpezneneHne BEpOSTHOCTH 3
20 HavanbHble cBeleHUS O CTATUCTUKE 3
[ToBTOpeHue u cucremMaTu3anus yaeOHOro Marepuaia 1
Kontponbnas padora Ne 4 1
I'nasa 3. YuciaoBblie M0CI€10BATEIbHOCTH 21
21 YucoBble OCIEN0BATEILHOCTH 2
22 Apudmernueckast mporpeccus 4
23 CymMa N nepBbIX YWIEHOB apu(pMETHUUECKOI mporpeccuu 4
24 ['eomeTpuueckast mporpeccus 3
25 CyMMa N IepBBIX WICHOB T€OMETPUUECKON MPOTPECCUH 3
26 CymMa GeCKOHEUHOM reOMEeTPHUUECKOM MPOrpeccu, 3
y KoTopoii |g] < 1
[ToBTOpenue u cucremaTu3anus yueOHOro MaTepuaa 1
KonTposbhast padora Ne 5 1
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IloBTOpEHUME M cUCTeMATU3ALMS Y4eOHOr0 MaTepuasa

VYnpaxxHeHus s MOBTOPEHHS Kypca 9 kimacca

Konrponbnas padora Ne 6

—lo|~

UTOro
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