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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA OOECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyYMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, POJM MATEMATUYECKOIrO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenne anreOpsb
o0ecrieunBaeT  pa3BUTUE yMEHUs  HaOJOAaTh, CpaBHUBaTh, HAXOJIUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYaroIIMXCsA: OHM MCIOJNb3YIOT JE€AyKTHUBHBIE U WHIYKTHBHbBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroIUMUCS SBJSIETCS pealln3alell AesITeIbHOCTHOTO IPUHIUIIA O0yUYEHUS.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOnEéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBsi3n
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEPCAJIbHOIO MaTeMaTH4ecKoro s3bika. CoepiKaTelnbHOM U CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «UuWcCia W BBIYUCICHUS CIYXXUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TIOBCETHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXXHBIX MPEJMETOB U OKpYyKaroliei peabHocTH. Ha ypoBHE 0CHOBHOTO 00111€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OIMCAHMS IPOLECCOB M  SIBICHUMI
peasbHOrOo Mupa. B 3agaun oOyueHus anreOpe BXOJAT TaKXkKe JalbHEWIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KeHUs, CIOCOOHOCTENW K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIbHO-TpaUUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHune martepuana cnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYrinyOnéHHbIi KypcC areopsl XapaKTepU3yeTCs U3YYEHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHH U MPUHATHIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npuMeHeHuto. TeM cambpiM anrebpa 3aHUMAeT OJHO M3 BEOYIIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCsl.

CornacHo yueOHOMy ImaHy B 8-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YPAaBHEHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcst 340 yacoB: B 8 Kiacce
— 170 gacoB (5 gaca B Hegento), B 9 knacce — 170 yacoB (5 yaca B HeAEINIO).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

Yucia ¥ BbIYMCICHUS

KBanparnsle kopHH. ApudmMeTndeckuil KBapaTHbI KOPEHb U €0 CBOWCTBA.
[lonsiTHE MppanMOHAIBHOrO 4Yucia. JleWCTBUSA C HPPALMOHAIBHBIMU YHCIAMHU.
CBolicTBa IEUCTBUI C UppalMOHAIBHBIMU YnciaaMu. CpaBHEHHE HPPAMOHAIBHBIX
qucel.

[IpencraBieHnss O pAacIIMPEHUSAX YUCIOBBIX MHOXKECTB. MHOXeCTBa
HaTypaJbHBIX, LEJbIX, PalHOHAIbHBIX, JCHCTBUTEIBHBIX uHcel. CpaBHEHHE
qucesl. YUCIoBbIe POMEXKYTKH.

HevictBuss ¢ ocrtatkamu. Ocrtatkn creneHed. lIpumMeHeHne OCTaTKOB K
PELIEHUIO YPABHEHUH B LIEJIBIX YHMCIIAX U TEKCTOBBIX 3a7a4.

Pa3mepbl OOBEKTOB OKPYXKAIOIIETO MHUPA, JIUTEIBHOCTh IPOLIECCOB B
oKpyxaromeM Mupe. CTaHIapTHBINA BUJT YHCIIA.

Aare0panvyecKue BbIPpAKEHUSA

AnreOpanyeckas aApoOb. JlomycTUMBbIE 3HAYEHUA NEPEMEHHBIX B APOOHO-
palMOHAIBHBIX BbIpaKeHUsAX. (OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.
CrnoxxeHue, BbIYMTAHHWE, YMHOXXEHHE W JeJieHHuEe aireOpandeckux ApoOei.
Briaenenue nenoii yactu aaredpanyeckoi 1poou.

PannonanbHele BBIPAKCHUS. ToxecTBEeHHbIE npeoOpazoBaHus
PalMOHAIIBHBIX BBIPAXKECHUM.

JonycTuMble 3HAaY€HHs] TEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKALIUX
apumMeTnyeckue  KBajapaTHble KOpHH. TOXIEeCTBEHHblE MpeoOpazoBaHUs
BBIPAXEHUM, colepKaluX apupMeTHUECKUE KBaIpaTHbIE KOPHHU.

Crenenb ¢ 1edbIM TOKa3ateneM U €€ cBoiictBa. IIpeoOpazoBaHue
BBIPAXEHUM, COAEPIKAIINX CTETICHHU.

YpaBHeHHS U HEPABEHCTBA

KBanparnoe ypaBHeHue. @opMmyna KOpPHEHW KBaApaTHOIO YPaBHEHUS.
KoymmuecTBO NeNCTBUTENIBHBIX KOPHEW KBAJpaTHOrO ypaBHEHUs. Teopema Buera.
YpaBHEHHUS, CBOOMMBIE K JIMHEWHBIM YPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsM. KBagpaTHOE ypaBHEHHE ¢ mapamMeTpoM. PelieHne TEKCTOBBIX 3a/1a4 C
ITIOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHo-palilnoHaNbHble  ypaBHEHUs. PemieHue  1poOHO-paloHaIbHBIX
ypaBHEeHUU. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIPOOHO-paIlOHATBHBIX
ypaBHeHUH. ['padnueckasi MHTepIIpeTalisl ypaBHEHHM ¢ IByMs IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.



HepaseHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioxKeHue
U YMHOXXEHHE YHCIOBbIX HEpaBeHCTB. OLEHHWBAHHE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsATME O pelIeHMH HEpPaBEeHCTBA C OJHOW MEepeMEHHOM. MHOXKECTBO
pelIeHU HEpaBEeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPABEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Pemenue MTMHENHBIX HEPABEHCTB C OJHOM MepeMeHHOM. CUCTEMBI 1 COBOKYITHOCTH
JIMHENHBIX HEPAaBEHCTB C OJHOM II€peMEHHOW. PemeHue TEKCTOBBIX 3amad ¢
IIOMOILBIO JINHEWHBIX HEPABEHCTB C OJJHOU IIEPEMEHHOM.

DOyHKIMHA

OObnacTh onpeeNeHusl U MHOXKECTBO 3HaUeHUN PpyHkunu. CrocoObl 3aaHus
bynkuit. ['padux pynkuun. Yrenue cBoiicTB Ppynkunu mo e€ rpaduxy. [Ipumeps
rpaukoB QyHKUIUHN, OTPAKAIOIIUX PEANIbHBIE IPOLIECCHI.

JluneitHas QyHkuug. @DYHKIMM, ONMCHIBAIOIIME NPSIMYHO U OOpaTHYIO
MPONOPIIMOHAIIBHBIE 3aBUCUMOCTH, UX IPapUKH.

Oynxupn y = kx, y=kx + b, y =k/x, y = x°, y = X, y = |x| # ux cBoiicrsa.
KycouHo-3a1anabie PyHKIIHUH.

9 KJIACC

Yucaa v BBIYMCICHUA

Kopenb n-i1 crenenn u ero cBoicrBa. CTeneHb C pPalMOHAIBHBIM
IIOKa3aTeieM U €€ CBOMCTBA.

AJsiredOpanvyecKue BbIPpAKEHUA

ToxxmecTBeHHbIE TIPEOOpa30BaHUsl BBHIPAXKECHHM, COIEp)KAlUX KOPEHb n-h
crenieHu. TOXIeCTBEHHBIE MPEOOPa30BaHUS BHIPAKEHUM, COJCPIKANTUX CTETICHD C
palMOHAIBbHBIM MOKA3aTEIIEM.

KBagpatueii TpéxuneH. KopHu kBampatHoro tpéxunena. Pasnoxenue
KBaJIPaTHOTO TPEXWIEHA HA JINHEWHBIE MHOKHUTEIIU.

YpaBHeHMs U HEPABEHCTBA

buksanparnsie ypaBHeHus. [Iprumepsl IpUMEHEHN METOJIOB PABHOCHIIBHBIX
npeoOpa3oBaHUii, 3aMEHbI TMEPEMEHHOM, TpaUUYecKoro MeToAa NpPU PEIICHUU
ypaBHEHUM 3-i U 4-i1 CTENIECHE.

Pemenue qpoOHO-parmOHAIBHBIX YPaBHEHUH.

Pemenue cucrem ypaBHEHHM ¢ IByMs IIEPEMEHHBIMU. Perenrne npocTenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHHWH C JByMs TepeMeHHBIMH. ['paduueckuit meron
pEelLIeHUsT CUCTEMbl HEJIMHEWHBIX YPAaBHEHHH C JABYMs IepeMeHHbIMU. Cucrema
JIByX HEJIMHEHHBIX ypaBHEHUUM C JABYMS IEPEMEHHBIMU KaK MOJENb PEATbHOMN
CUTYaLlUH.



Yucnosele HepaBeHCTBA. PelieHne ITMHEWHBIX HEPABEHCTB. J(O0Ka3aTesnbCcTBO
HEPABEHCTB.

KBagpaTHple HepaBeHCTBA C OJHOM IepeMEeHHOM. PemieHue KBaapaTHBIX
HEPABEHCTB Ipa)MueCKUM METOJOM U METOJIOM MHTEpPBajoB. MeTon MHTEpBaIOB
JUIsl pallMOHAJIBHBIX HEPaBeHCTB. IIpocTelimue HepaBeHCTBA ¢ TapaMETPOM.

Pemenue TekCTOBBIX 3a/1a4 ¢ TOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs IepeMeHHbIMH. PelleHne HepaBeHCTBa C JIBYMs
nepeMeHHbIMU. CHUCTEMBI HEpPaBEHCTB C ABYMs HepeMeHHbIMU. ['paduueckuit
METOJI PEUICHUS] CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMU.

DOyHKIMHA

Oynkuma.  CpoiictBa  QyHKIMA:  HyId  (QYHKIHH,  MPOMEKYTKH
3HAKOIOCTOSHCTBA (DYHKIIUHU, MPOMEKYTKM BO3pacTaHus U yObIBaHUS (DYHKIIUH,
4yETHBIC U HEYETHBIE (PYHKIIMH, HAauOOJIbIlIee U HAUMEHbIIEEe 3HaUeHUs (PYHKIUU.

KBanpatuunas ¢yHkuus u e€ cBoiicTBa. Vcmosnb3oBaHHE CBOWCTB
KBaJpaTUyHOW  (QyHKUMKM 1 pemeHuss 3agad.  lloctpoenwe  rpaduxa
kBagpatnyHol (QyHkumu. IlonoxkeHnue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBUCHMOCTH OT & Koaddurmentos. ['paduxu GpyHKumit y =ax’, y = a(x —m)’ u y
= a(x —m)’ +n. TloctpoeHue rpaduKoB (yHKIHMI ¢ TOMOIIBIO IPEOOPA30BAHHIL.

Hpob6Ho-nuueiinas Gyukuus. MccnenoBanue QyHKIMiA.

OyHKIMsA y = X" ¢ HATYpaJIbHBIM [TOKa3aTeneM 7 1 € rpaduk.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPecCcum

[TonsitTue wymcnoBoil mocnenoBarenbHOCTU. KoOHEUHblE U OECKOHEUYHBIE
nocyieoBaTeNbHOCTH.  OrpaHMuYeHHas  IOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromias  (yObIBaromiasi)  mociieoBarelbHOCTh.  CrmocoObl  3aaHus
MOCJIEIOBATEILHOCTH: ONUCATENbHBIA, TAOJWYHBIM, ¢ MOMOLIBI0 (HOPMYIIBI #-TO
YJI€HA, PEKYPPEHTHBIMN.

Apudmernueckass W reomeTpuueckas mnporpeccur. CBOWCTBAa HICHOB
apupMETHYecCKoil U TeoMeTrpudeckoil mnporpeccuit. dopmynsl n-TO  UeHa
apupMeTnyecKkoil u reomeTpuueckord mnporpeccuid. opmynsl CymMMBbl MEPBBIX 7
YJICHOB apU(PMETUUECKON U T€OMETPUUYECKOM Mporpeccuil. 3aayu Ha MPOLIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH MOCIEAOBATEIBHOCTH, O CYMMHPOBAHHUH
O0ECKOHEYHO yOBIBAIOIIEH TEOMETPUUECKON TTPOTPECCHH.

Meron matematuueckon MHaykuuu. [Ipocrennme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOHUIEHHWEM K  JIOCTHKEHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUHM BCEM JKM3HM JJIA YCHEIIHOW MpOoQecCHOHATbHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLMOHAJBHOMY U 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KYJIbTYpPOHl Kak CpelCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
mpaBa Ha OMIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOKHBIX MOCJEACTBHI ISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00OBEKTAX M SBJICHHUSIX, B TOM YHCJIC paHee HEHU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHHUS W JEeUCTBUSA, (OPMYJIMPOBATH M OIEHMBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBIIATH M XApPaKTEPU30BATH CYIIECTBEHHBIE MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (GOPMYyIHMpPOBaTh U  MPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTelIbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareabckue AelCTBUS:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpOBATh TUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEATNOJI0KEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIe JeHCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uaiora, oOHapy)XKUBaTh Pa3IMYUe U CXOACTBO IMO3WIMH, B KOPPEKTHOU (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJdbTaTa M KadeCTBO CBOETO BKJIajga B OOmMUNA pe3yJabTaT To
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIIEHUN (MHIUBUIYAIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 8 kiacce 00y4aromuics MOIy4UT CIETYIOIINE MPeIMETHBIC
PE3yNbTATHIL:

Yucaa v BBIYMCICHUA

HppanmoHanbHbIE YUCIA.

[loHuMaTh W WUCIONB30BATh NPEACTABICHUS O PACHIMPEHUU YHUCIOBBIX
MHOECTB.

CB00OOJHO OTEepUpPOBATh MOHSATUSIMU: KBaJIPATHBIA KOPEHb, apU(PMETUUECCKUN
KBaJpaTHBIN KOPEHb, UPPALIMOHATIBHOE YKCIIO, HAXOJUTh, OLICHUBATh KBA/IPATHbHIC
KOpHM,  UCIOJB3yd  TpU  HEOOXOJAUMOCTH  KAJbKYJIATOP,  BBIMOJHATH
npeoOpa3oBaHusl BBIPAKECHUM, COAECpKAIMX KBAApaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEMN.

Hcnonb30BaTh HayaJdbHBIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300pakaTh JIEWCTBUTEIIbHbBIE
4yycia TOUKaMU Ha KOOPAUHATHOM MPSMOM.

Hcnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YHUCENI C MOMOIIBIO JIECATUYHBIX
npoOeit u creneneil yucna 10, 3amuchbiBaTh U OKPYIJISITh YUCIOBBIE 3HAYCHUS
pEeanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUIA.

J1emMMOCTb.

CB00OOMHO omepupoBaTh TMOHIATHEM OCTaTKa MO MOMAYJI0, MPUMEHSATH
CBOMCTBAa CpPaBHEHUM MO MOJYJIIO, HAXOJUTh OCTaTKH CYMMBI U TTPOU3BEACHUS 11O
JTAHHOMY MOAYJIIO.

AuredpanvyecKue BbIPpAKEHUA

JpoGHO-parimoHaIbHbIE BEIPAKECHUS.

HaxoauTe nomycTuMble 3HAUYEHHUS TEPEMEHHBIX B JIPOOHO-pAllMOHATIBHBIX
BBIpaKEHUSX.

[IprMeHSATh OCHOBHOE CBOKMCTBO PAIlMOHAILHON JIPOOH.

BrImoHATh IpUBEACHUE anreOpandeckux Apodei K o0meMy 3HaMeHaTeNto,
CJIOKEHUE, YMHOXKEHUE, JICJICHNE aNreOpandecKux IpoOet.

BBINOMHATH TOXKIECTBEHHBIE TPEOOPA30BaHUS PAIIUOHATIBHBIX BhIPAKCHUH.

[IpuMeHsTh MpeoOpa30BaHUs BRIPAKCHUH IS PEIICHUS Pa3IuYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.



[IpuMeHATh TOHSTHE CTENEHU C 1EJbIM IOKa3aTeJIEM, BBINOJIHATh
peo0pa30BaHus BRIPAXKECHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

HppanmoHaibHbIe BEIPaXKEHUS.

HaxoauTe nqonmycTruMble 3Ha4CHHS IEPEMEHHBIX B BBIPAXKEHUSIX, COAEPKAIINX
apu(pMeTHYeCcKre KBaJApaTHbIE KOPHH.

Breinmonuate npeoOpa3oBaHus HMPPALUOHAIBHBIX BBIPAKEHUN, HWCIOIB3YS
CBOMCTBA KOPHEMU.

YpaBHeHUs U HEPABEHCTBA

Pemiats kBajpaTHbIEC ypABHEHUS.

Pemate ApoOHO-paIiMoHaIbHbIE YPABHEHHUS.

Pemiath nuHEWHBIE YpaBHEHUS C MapaMeTpamMH, HECIOXKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUH C ITAPAMETPAMM.

[IpoBOAUTH HCCIIEOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHCIIE C
npuUMeHEeHueM Tpaduueckux TMpeAcTaBieHuid (yCTaHaBIMBaTh, WMEET JIU
YpaBHEHHE WM CHUCTEMa YypPaBHEHUM pEIICHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioOBeCHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJEIN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HMHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpyMeHSATHh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPAaBHEHUS, OIICHKH,
pellIaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpa@uyuecKy0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUH HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUIMHA

[loHnMaTh W KUCMOJB30BaTh (PYHKIMOHAJILHBIC MOHSTHSA U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HAaueHHE (PYHKIHUM IO 3HAYCHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpouts rpaduku (yHKIIHI, ONMUCHIBATH CBOMCTBA YHCIOBON (DYHKIIMH TIO €€

rpaduky.

K konIty oOydueHus B 9 kj1acce oOyJaromuiics MOTYYUT CASTYIONTHES MPEIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BLIYUCJIEHUA
CB00OOTHO oOlEepUpOBaTh TMOHATUSIMHU: KOPEHb #-M CTENEHHU, CTENEHb C
pallMOHAIBHBIM TI0KA3aTeJIeM, HAaXOJIUTh KOPEHb M- CTENEHH, CTEIECHb C
paIMOHAIBHBIM TIOKa3aTeeM, HCIOJIb3YS MPU HEOOXOTUMOCTH KaIbKYJISTOD,
MIPUMEHSITh CBOMCTBA KOPHS #1-M CTENIEHU, CTENICHU C PAllMOHAIBHBIM MTOKAa3aTeJIEM.
Hcrnonp30BaTh MOHATAE MHOXKECTBA JAECUCTBUTEIBHBIX YHCEN MPU PELICHUU
3a71a4, MPOBEICHUN PACCYKICHUN U JOKA3ATEIIbCTB.



CpaBHHBaTh M yHOPAIOYMBATH JICHCTBUTENBHBIE UYHCIA, OKPYIJIATH
JEHUCTBUTEIILHBIE YKCIIA, BBITOJHATh MPUKUIKY pPE3yJbTaTa BBIYMCICHHUH, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

AnredOpandecKue BbIPAKEHUS

CBoOOIHO oOmepupoBaTh MOHSATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUThH
KOpHM KBaJpaTHOr'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA TUHEWHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pematy JMHEHBIE W KBaJApAaTHBIC YPaBHEHWS, YPAaBHEHUSA, CBOISIIMECS K
HUM, IPOOHO-paIlMOHAIIbHBIEC YPABHEHHS.

PemaTp HECIOXKHbIE KBaIpaTHbIE YPaBHEHUS C TApaMETPOM.

PemaTp JMHEWHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HCIOJb30BATh
METOJI MHTEPBAJIOB, M300pa)kaTh PpELICHHE HEPABEHCTB HAa YHUCIIOBOM MpPSIMOH,
3aMKCBIBATH PEUIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemats HECIOKHBIE CHCTEMBI HEIMHEMHBIX YPAaBHEHUM C TAPaMETPOM.

[TpuMeHsATh METOIbl PaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeTo/ia Ipy pelieHuU ypaBHeHUM 3-11 1 4-i cTeneHel.

Pemate cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, H300pakaThb pEIICHHE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMChIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

PemaTe ypaBHEHHUS, HEPABEHCTBA W HX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHMSIMH, HAIPUMED, B LENbIX YHACIIAX.

[IpoBOAUTE WCCIIEIOBAaHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IpUMEHEHWEM TpadHuuecKuX TMpeAcTaBIeHU (yCTaHABIMBaTh, WMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHMM PEIICHHs, €CIM HMEET, TO CKOJbKO, WU
npoyee).

Pemiath TekcTOBbIE 3ajauu  ajJreOpaudeckuM CrocoO0OM C  MOMOIIBIO
COCTaBJICHUs YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA W HX CUCTEMBI JUJISI COCTABJICHMS
MaTEMaTU4YECKOM MOJEIA PEATbHOM CUTYyallMd WJIH TPUKIAJHOMW 3aJayu,
WHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum

CB0oOOIHO oOmepupoBaTh MOHITHSAMHU: 3aBUCUMOCTb, (QYHKIUsS, Tpaduk
byHKIIMKA, TpsMas MPOMOPIMOHATBLHOCTh, JIMHEWHas QYyHKIUS, OOpaTHas
MIPOTIOPIIMOHAIEHOCTh, Mapadosia, Tunepooia, KyCOUHO-3a/1aHHast (PyHKITHS.

HccnenoBarh PyHkImIo o €€ rpaduKy, ycTaHAaBIUBATh CBOMCTBA (DYHKITHIA:
00JacTh OMpeNeNeHHsl, MHOKECTBO 3HAUYCHHH, HYJIM (YHKIHMH, MPOMEXYTKH



3HAKOIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHusi M YObIBaHMSA, YETHOCTH U
HEYETHOCTh, HAaUOOJIbIlIEEe U HAMMEHbIIIEE 3HAYCHHSI, ACUMIITOTHI.

Pacnio3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (opMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPUU.

Omnpenensars MmoyiokeHue rpauka KBaJpaTUUYHON (YHKLMHM B 3aBUCUMOCTH
oT € Kod(hPHUITUEHTOB.

Ctpouts rpaduKk KBagpaTUYHOW  (YHKIIMH, ONHCHIBAaTH  CBOMCTBA
KBaJpaTHIHON QyHKIIMH 110 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMH JUIsl PEIICHHUS 3a]1a4.

Ha npumepe kBanpatuuHoil pyHKUIMU CcTpouTh rpaduk pynkuuu y =af(kx +
b) + ¢ ¢ momomIpio IpeoOpa3zoBanuii rpaduka GyHKIMH Y=f(X).

WnmocTpupoBaTh € TMOMOIIBI0 Tpaduka pealbHYI0 3aBUCMMOCTh WU
IPOLECC 110 UX XaPAKTEPUCTUKAM.

Apupmerndeckasi 1 reoMeTpruuecKas MPoOrpeccun

CB0OOIHO ONEPUPOBATH MOHATUAMHU: MOCIEAOBATEIBHOCTD, apU(METUYECKAS
U T€OMETPUYECKasi TPOTrPECCHH.

3amaBaTh IOCJENOBATEIBHOCTH pPAa3HBIMU CIIOCOOAMH: OINKMCATENbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYIIBI #-T'O WIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (OPMYyNI #-TO  4J€Ha
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCUil, CyMMbI IEPBBIX 71 YJICHOB.

N300pakarb 4Yi€HBl IMOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJIMHATHON
IJIOCKOCTH.

Pemarp 3amaun, CBSi3aHHBIE C YUCJIOBBIMHM IOCIEA0BATEIbHOCTSIMHU, B TOM
quCclie 33/1a4d U3 PEAIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, IUPPOBBIX
TEXHOJIOTHUHA).

Pacro3naBaTh W TPUBOAUTH TNPUMEPHl KOHEYHBIX U  OECKOHEUHBIX
NOCIEI0BATEIbHOCTEH, OrPaHMYEHHBIX  IOCIEI0BAaTENIbHOCTEH, MOHOTOHHO
BO3pacTaromux (yOBIBAIOIIUX ) IMOCIEI0OBATEIILHOCTEH.

WMeTh npeAcTaBieHUe O CXOJAUMOCTH MOCIE0BATENbHOCTH, YMETh HAXOUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH reOMETPHUUECKOM MPOTrPECCUH.

[TpumeHsTh MEeTOI MaTEMATHUECKON MHIYKIIMU TIPY PEIICHUH 3a/1a4.



8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 YPABHEHUSA 1 HEPABEHCTBA. 20 |
Hepagencrtpa
) UNCJIA U BIUMCJIEHUW . KBaapatHbrit 20 1
KOPEHb
3 YPABHEHUA U HEPABEHCTBA. 25 )
KBagparusle ypaBHEHUA
4 AJITEBPAMYECKHUE BBIPAXXEHU . 20 )
JpoOHO-palinoHaIbHbIE BEIPAXKEHUS
5 YPABHEHUSA N HEPABEHCTBA. 19 |
JIpoOHO-palnoHa bHbIE YPAaBHEHHUS
6 OYHKINN 15 1
7 AJITEBPAMYECKHUE BBIPAXXEHU . 14 1
Crenenn
UMCJIA U BBIYUCJIEHUA. lenumocThb 7 1
BeposTHOCTB M CTaTUCTUKA 20 1
10 [ToBTOpEHME, O606IH€HI:I€, 10 |
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 12 0




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpaMMblI Bcero Konrpoavurre  IMpakririeckue o0pazoBare/ibHbIEC
padoTshI padoThI
pecypchl
1 OYHKINU 25 1
) YPABHEHUA 1 HEPABEHCTBA. 20 1
KBagparnsle HepaBeHCTBA
3 YPABHEHUMA 1 HEPABEHCTBA. ’s |
VYpaBHEeHMsI, HEpPaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 )
N ITPOI'PECCHH
5 AJITEBPAMYECKUE BBIPAXKEHU L. L5 1
CreneHsb ¢ palluOHAJIBLHBIM [TOKA3aTEIeM
6 BeposTHOCTB U cTaTUCTHKA 20 1
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 40 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 8 0
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