PACCMOTPEHO COI''TACOBAHO YTBEPAIEHO

PyxoBogurens MO 3amecturens aupekTopa mo YP - Jlupexrop NS
4 | /
. /,;- 7t
®enorosa 3.11. / /A6alcapona A.P. &y ’;’ [laparos P.C.
[Tporokos Nel Ipotokon Nel ITpuka3s Nel 57{/
ot «31» aBrycta 2023 r. ot «31» aBrycra 2023 r. ot «31» aBrycra 2023 r.

PABOYAS ITPOT'PAMMA

yueOHOro Kypca «Ajareépa» (pacuiMpeHHbIH YPOBEHb)

TSt 00yJaromuxcs 9 kiaccoB

Paccmotpeno Ha 3acenanuu
[lemaroruueckoro coBeTa
[Iporoxon Nel

Ot «31» aBrycra 2023 r.

Huxaexamcexk 2023



MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOILEro
o0pa3oBaHus: OHAa 00ECIEUYMBACT U3YUEHHUE IPYTUX JUCIUIUIMH KaK €CTE€CTBEHHO-
HAy4YHOTO, TaK WU TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOJDKEHUST 00pa3oBaHWsl © JUIsl TOBCEIHEBHOW KW3HHM. Pa3Butne y
o0yyJaroumxcsi Hay4HbIX MPEACTaBICHUN O MPOUCXOXKACHUH U CYIIHOCTU
anreOpanyeckux aOcTpakiui, crmoco0e OTpakKeHUs MaTeMaTHYECKOW HayKou
SBJICHMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMAaTUYECKOIO
MOJCIMPOBAaHUS B HAYYHOM TIO3HAHMM ¥ B TMPAKTHKE CIOCOOCTBYET
(GbOopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS W KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIS. ajanTalid B COBpeMEHHOM 1udpoBoM oOmiecTtBe. M3ydeHue anreOpsl
obOecrieunBaeT  pa3BUTHE yMCHHUS  HaOmoAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIIILJIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOM JCHCTBHUS, BBIBOIBI, (HOPMYyIHPOBATH
yrBepkeHus. OcBoeHue Kypca anreOphl 00ecreunBaeT Pa3BUTHE JIOTUYECKOTO
MBIIIICHNST OOYYalOIIUXCS: OHU HCIOJB3YIOT JICTyKTUBHBIE W WHIYKTUBHBIC
paccyxaeHus, 000O0IIeHHEe U KOHKpETU3aIuio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe mpenarnojaracT 3HAYMTCIBHBIM O00BEM CaMOCTOSTEIBLHOM
JEATEIbHOCTH OOYy4YalomUXCs, MO3TOMY CaMOCTOATEIbHOE pEIIeHUE 3aaad
00yJaroONUMUCS SBIIICTCS peaTnu3aluei 1esITeIbHOCTHOTO MMPUHITATIA O0YICHUSI.

B crpykType mnporpammbl yueOHOTo Kypca «Anredpa» paciiMpeHHOTo
U3Y4YEHUSI OCHOBHOE MECTO 3aHMMAIOT COJIepPKaTeIbHO-METOANYECKUE JMHUU:
«Uucma © BBIYHACICHUS», «ANTEOpanyecKre BBIPAKEHUS», «YPaBHCHHUS U
HepaBeHCTBa», «Dyukmumy. Kaxmas w3 3TUX coaepKaTelTbHO-METOIUYECKIX
JIMHUWA Pa3BUBAECTCS HA NMPOTSKEHUU TPEX JIET U3YUYCHUS KypcCa, B3aUMOJECHUCTBYS C
IpYTUMHU €ro JuHusMU. B Xoae u3ydeHuss Kypca OOyHaroImIMMCSl MPUXOJUTCA
JIOTUYECKU PACCYK/IATh, UCMOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsi3n
C 3THM B MPOTpaMMy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3feiiaXx MaTeMaTUYeCKOTro
0o0pa3oBaHMsI W  CIIOCOOCTBYIOIIME  OBJIQJACHUIO  OOYYalOIIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YecKoTo s3bika. CopepkaTeabHOW W CTPYKTYPHOU
0COOEHHOCTBIO Y4eOHOTO Kypca «AnreOpay» SBISETCS €ro HHTETPUPOBAHHBIN
XapaxkTep.

Copepxanve nuMHUM «YuWcia W BBIYMCICHUSD CIYKUT OCHOBOM IS
JanbHENIIero U3y4eHus: MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4aroImIUXCA
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aIrOpUTMaMHu, a
TaK)Ke MPHOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JIJISI TIOBCETHEBHOM
®U3HU. Pa3BuTHE MOHATHA O YKCIE HAa YPOBHE OCHOBHOIO O0ILEro 00pa3oBaHUS
CBA3aHO C PAIMOHAIBHBIMU W HPPALMOHAIBHBIMU YHUCIaMH, (POPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHMIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y OOydaroLUXcs
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOro IJsl PELIEHUs 3aJad MaTeMAaTHKH,
CMEXHBIX NMPEAMETOB U OKpYXkKarolieil peaabHocTH. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHusi y4eOHBIM MaTepuaa TPYNIUPYETCS BOKPYT  PpPallOHAIbHBIX
BBIpXEHUH. Anredpa JAEMOHCTpHUPYET 3HAYCHHE MaTEMaTHUKH Kak s3bIKa IS
MOCTPOCHUS MAaTeMaTHYEeCKUX MOJeNel, ONMUCaHUs TPOIECCOB W  SIBICHUMN
peasibHOrO MHpa. B 3amaunm oOydeHus anreOpe BXOIAT TaKXKe JalbHEWIIEe
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS,, HEOOXOAWMOTO, B YaCTHOCTH, JIf
OCBOEHHUSI Kypca HWH(GOPMATUKH, W OBJIQJICHHE HaBBIKAMU JEIyKTHUBHBIX
paccyxnaenuii. [IpeoOpazoBanne CHUMBOJBHBIX (DOPM CHOCOOCTBYET Pa3BHUTHIO
BOOOpaXeHUs1, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanne (pyHKIMOHATBHO-TpA(UUIECKON JIMHUU HALIEJICHO Ha MOJIy4YCHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUTS. OTIMCAHUS M UCCIIEIOBaHMS Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u oduectBe. M3ydyeHue martepuana CHoCOOCTBYET Pa3BUTHIO Yy OO0y4aromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHOTO, CHMBOJIMYECKOTO, IpauecKkoro, BHOCUT BKJIaJ B (POPMHUpPOBaHUE
IpEeJICTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU UBUIIN3ALUHU U KYJIbTYPHI.

PacmmpenHsiii Kypc anreopsl XapaKkTepu3yercs U3y4EHHEM
JIOTIOJIHUTEIBHOIO TEOPETUYECKOro ammapara M CBS3aHHBIX C HHMM METO/OB
pemieHus 3amad. AnreOpa SBISETCS SI3BIKOM U ONMCAHUA OOBEKTOB H
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTE€MAaTHM4EeCKOro Mojaenuposanusd. Ilpum
3TOM CaMU OOBEKTHl MAaTEMaTHYECKHX YMO3AKJIIOUCHHM M NPUHATHIE B airedpe
OpaBWia HUX KOHCTPYHPOBAHHS CHOCOOCTBYIOT ()OPMHUPOBAHHMIO yMEHHMU
00OCHOBBIBATh U JI0Ka3bIBATh CYKJEHUS, Pa3BUBAIOT MATEMATUUECKYIO UHTYULHUIO,
KpPaTKO W HAIJISIIHO PAcKPHIBAIOT MEXaHU3M JIOTHUECKHUX MOCTPOCHHM M ydaT HX
npuMeHeHno. Tem campiM anredpa 3aHMMaeT OAHO M3 BEAYIIMX MECT B
(GopMHUPOBAHUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHS 00YJaroMINXCSl.

CornacHo yueOHOMy maHy B 9 kinaccax wu3ydaercsd Y4eOHbIM Kypc
«Anrebdpa», KOTOPBIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPKAHUS:
«Yucna W BBIUYUCICHUA», «AJredOpanyeckue BbIpAXKEHUS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha usyuenne yueOHOTO Kypca «Anredpa» orpoautcs 119 gacos: B 9 kitacce
— 119 gacog (3,5 4aca B HeeIO).



9 KJIACC

Yucsia ¥ BIYMCICHUS

Kopenp nN-i1 cremenn u ero cBoiictBa. CrTeneHb ¢ pauuOHAIBHBIM
II0Ka3aTeleM U €€ CBOMCTBA.

AnredOpanveckue BbIPAKEHUS

ToxnecTBeHHblE NpeoOpa30BaHUs BBIPAKEHUN, COJAEpKAIIMX KOPEHb N-i
cTerneHH. TOXXIECTBEHHbIE TPE0Opa30BaHusl BBIPAKEHUH, COAEpKAIIUX CTETIEHDb C
palMOHAIIBHBIM ITI0KA3aTEJIEM.

KBanparnaeii TpéxwieH. KopHu kBaapatHoro TtpéxuwieHa. PaznoxkeHue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOKUTEH.

YpaBHeHMs U HEpaBeHCTBA

buxkBanpartneie ypaBHeHus. [Ipumepsl MpUMEHEHNN METOOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, TpaUuecKoro MeTojaa MpH pPEIICHUU
ypaBHEHUM 3-i U 4-i1 CTENICHE.

Pemenue 1poOHO-paliOHANIBHBIX YPABHEHUH.

Pemenune cucrem ypaBHEHUH ¢ IBYyMs IIEPEMEHHBIMU. Penenue npocrenmumx
CHUCTEM HEJMHEWHBIX YpaBHEHHH ¢ OByMs mnepeMeHHbIMHU. ['paduueckuit meron
pEeUICHUsI CUCTEMBl HEJIMHEHHBIX YPABHEHUM C JIBYMs INepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMU KaK MOJEJIb PEaJbHOU
CUTYAaLUH.

Uucnosele HepaBeHCTBa. Pemenue nMHENHBIX HEPAaBEHCTB. Joka3aTenbCcTBO
HEPABEHCTB.

KBazpaTHble HepaBEeHCTBA C OJHOM IEpeMEHHOM. PemieHne KBaapaTHBIX
HEPABEHCTB Ipa)MueCKUM METOJOM U METOJOM MHTEpBAJIOB. MeTOA MHTEpBAJOB
JUISl pallMOHAJIBbHBIX HEPAaBEHCTB. [IpocTeline HepaBeHCTBA C mapaMeTpoOM.

Pemenune TekCTOBBIX 3a1a4 € MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ nBymMsa nepeMeHHbIMU. PellleHMe HeEpaBeHCTBAa C JIBYMs
nepeMeHHbIMU. CHUCTEMBI HEPaBEHCTB C JBYMsI IEPEMEHHBIMH. ['paduueckuii
METOJI PEUICHUS] CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMU.

DyHKIUU

Oynkums.  CpoiictBa  (QyHKUMA:  Hymu — QYHKOUH,  TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA (DYHKLIMH, IPOMEKYTKH BO3pacTaHUs U yObIBaHUS (YHKIMH,
4yETHBIE U HEYETHBIE PYHKIIMH, HAaNOOJIbIlIEE M HAUMEHbLIEE 3HAU€HUS (DYHKIUU.

KBagpatuunas ¢ynkuus u e€ cBoicTBa. Mcmonb3oBaHHE CBOWCTB
KBaJpaTUUHOM  QyHKIMH Uil pemieHus 3anad. [loctpoenue rpaduka
kBagpaTuuHol ¢yHkiuu. llonmoxxenue rpaduka KBaapaTHUHON (QYHKIUU B
3aBHCHMOCTH OT & ko3bdurmentos. ['padukn Gpyrkimii Y =ax2, y = a(x — m)?u 'y
= a(x — m)? +n. IMoctpoenue rpaduKoB ByHKIHIT C TOMOIIBIO MPEOOPA30BAHHIL.



JHpobno-nuneitnas ¢pyukius. Mccnenoanue GyHKIHIA.

®ynkius Y = X' ¢ HaTypaIbHBIM TIOKa3aTeteM N U eé rpaduk.

Yuci0BbIE MOCIE10BATEILHOCTH U MPOrPecCum

[TonsitTue uymcioBoi mocienoBareabHOCTU. KOHEUHblE U OECKOHEUHBIE
IIOCJIEI0BAaTENbHOCTH.  OrpaHMyYeHHas  IMOCJIEAO0BATEIBHOCT.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mocliefoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEZIOBATEIBLHOCTHU: OIMUCATENbHBIN, TaOMUYHBINA, ¢ TOMOIIbIO (POpPMYJBI N-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernueckass U reomeTpuyeckas mnporpeccur. (CBOHCTBa UJICHOB
apupMEeTHYECKOH U TEOMETpHYECKON mporpeccuit. Dopmysbl N-ro yjeHa
apumeTnyecKkol U reoMeTpuueckoil mporpeccuii. @opMysbl CyMMBbI HEPBBIX N
YICHOB apuU(PMETHUECKON U FeOMETPUUECKON mporpeccuil. 3aJaun Ha MPOIEHTHI,
OaHKOBCKHE BKJa/lbl, KPEIUTBHI.

[IpencraBieHre O CXOAUMOCTH IIOCJIEAOBATENBHOCTH, O CYMMHPOBaHUU
OeCcKOHEYHO yObIBaIOIIe reOMETPUIECKON IPOrPECCHH.

Meron Mmarematudyeckor HHAyKIuu. lIpocreimme npumepsl.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YUYEEHOI'O
KYPCA «AJI'EBPA» HA PACIIMPEHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YHOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, IEHHOCTHbIM OTHOLIEHWEM K  JOCTHXKCHHUSM  POCCUHCKHX
MAaTEMAaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peau3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, ABJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTM)KEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B AEATEILHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHHUSA:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU MJIS YCHEHIHONW Mpo¢ecCHOHaIbHON
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3¢TeTH4eCKOro BOCIIUTAHMS

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEH HAYYHOI'O MIO3HAHUA:

OpUEHTAllME B JIEATEIIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAY4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IIPUPOJBI U
oOuiecTBa, IMOHMMAaHUEM MAaTEMaTU4YECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTAllOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUSA LIMBHIM3ALNM,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYyJIbTYpPOH KaK CPEICTBOM
NO3HAaHWS MHUPA, OBJIAJICHUEM HaBbIKaMH MCCIIEIOBATEIbCKON AESTENBHOCTH;

6) ¢usuyeckoro BocmuUTaHMA, (POPMHPOBAHUS KYJIbBTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0J1aT0MOTy YU :



TOTOBHOCTBHIO TMPUMEHSITh MaTeMaTHYECKHE 3HAHUSI B MHTEpEcax CBOETO
3I0pPOBbsl, BEICHHSI  3J0pPOBOTO  oOpa3a JKW3HU  (3J0pOBOE  IHTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryiaspHas (Quudeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS S

OpHEHTallMel Ha MPUMEHEHWE MATeMaTUYECKUX 3HAHUM NIl pelieHus 3aaad
B 00JIaCTH COXPAHHOCTH OKPYXaloIIell cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JIs OKPY)KAIOIIEH Cpeabl, OCO3HAHUEM
1J1I00aJIbHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIEM U MyTEeH UX PelIeHHUS;

8) ajanranum K M3MEHAIIUMCH YCJAOBUAM COLHUAJBHON U NMPHPOIHOH
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO E€SATEIbHOCTh, B TOM YHMCIIE
YMEHUE YUYUThCA Yy APYTHX JIOJEH, MPUOOPETaTh B COBMECTHOW JIESTEIHHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOMMOCThIO B (POPMUPOBAHMU HOBBIX 3HAHUH, (HOPMYIHpPOBATH UIEH,
MOHSATHUSI, TUMIOTE3bI 00 00BEKTAX W SIBJICHUSAX, B TOM YHCJIC paHEe HEHU3BECTHBIX,
0CO3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IJIaHUPOBATH
CBOE pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] W JEWUCTBUSA, (OPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOGHUS MpOrpamMMbl M0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copmMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTePU3YIOIIUECs OBJIaJICHHEM YHUBEPCAIbHBIMU
NIO3HABATEIbHBIMUA  JCHCTBUSIMH,  YHHBEPCAJIbHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSMU M YHUBEPCAILHBIMU PETYJIATUBHBIMU ACHCTBUSMH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
ba3oBble JJornueckue aeiicTByA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKHM MATEMATHYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TMOHSATHSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS] TTOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIICHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAIIN3a;



BOCIIPUHUMATh,  (opMyIupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTHBOPCUUS
B (hakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPXKACHUAX, MpearaTh KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPXKIACHHUH (NpsIMbIE M OT
IIPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHHO JIOKA3aTeIhCTBA MAaTEMaTHYECKHUX
($akTOB, BBHICTPAMBATh APTYMEHTAIUIO, MPHUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUMAHTOB  peHICHHsS, BbHIOMpaTh HaumOoJiee  MOAXONAIUMH ¢ yd4€ToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciaen0BaTe1bCKUE NeHCTBUA:

WCIIOJI30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT IO3HAHUS,
dbopmMynupoBaTh  BONPOCHl,  (uUKcHpyIOIME  MOPOTUBOpEUYHE,  IMpodIiIeMy,
CaMOCTOSITENIFHO YCTaHAaBIMBATh HMCKOMOE W JaHHOE, (POpPMHUpPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY JKCIIEPUMEHT,
WCCJICIOBAaHNE TI0 YCTAaHOBJIGHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITENILHO (OpPMYyTUpPOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yibTaTaM
MPOBENEHHOTO  HAONIOACHUS, HCCIEAOBaHUS, OKCIEPUMEHTa, OICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IIICHMIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIABUTATH
MPE/IOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIIAITH  HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOpPMAIWH, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHS 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
UHGOPMAITHIO PA3IMYHBIX BUIOB U (DOPM MpeICTaBICHIS;

BbIOUpaTh (QopMy TpenacTaBieHHs HWHGOpPMALMM U HWUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmmMaMi, HTHOU rpaduKoi U MX KOMOMHAIIMSIMUY;

OIICHUBATh HAAEKHOCTh MHPOPMAIMH 10 KPUTEPHUSAM, TPEUIOKCHHBIM HWIIH
c(hOpMYyJIMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHuKAaTHBHBIE YHHBepPcaIbHble yueOHbIe el CTBUSA



BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKIACHUS B COOTBETCTBHUH C YCIOBUSIMH U
HeNsIMH  OOILEHHSs, SCHO, TOYHO, IPaMOTHO BBbIpa)XkaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS MO XOIy PEIICHHS 3aaadd,
KOMMEHTHPOBATh TIOJYyYEHHBIN PE3yIbTarT;

B Xoje 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMHI,
npoOsieMbl, pelaeMol 3a7aud, BBICKA3bIBaTh HJIEH, HALCJICHHBIE Ha IOUCK
peIlIeHus, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHHUKOB
nauanora, oOHapy)XKMBaTh Pa3IMuUe W CXOJICTBO TMO3UIIMN, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/a4H, IKCIIEPUMEHTa, UCCIIeIOBaHMS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMaT BBICTYIUIEHHA C Y4ETOM 3ajad
NpEe3eHTALNU U OCOOCHHOCTEN ayIUTOPUH;

MOHMMAaTh W HCIIOJ30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaTbHOU
paboThl TpHM peUICHUH Yy4YeOHBIX MaTeMaTHYeCKHX 3a7ad, MNPUHUMATh Leib
COBMECTHOHM JEATEIbHOCTH, IUIAHUPOBATHh OPTaHU3ALMI0 COBMECTHOW pabOTHI,
pacnpenenath BUAbl paboT, IOroBapuBaThCs, OOCYXIaTh MPOIECC U PEe3yibTar
paboThl, 00001IaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC); BBINOJHATH CBOIO 4YacThb pabOTHl U
KOOPJIMHUPOBATh CBOWM JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHWUBATH
KayecTBO pe3yjbTaTa M KAauecTBO CBOEr0 BKJIaga B OOMIMM pe3yJbTaT IO
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanmus:

BBISIBJISATH MPOOJIEMBbI JIJISl PEIICHHUS B JKM3HEHHBIX M y4E€OHBIX CHUTyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOJX0JAX MPUHATHUS pelieHu (MHIMBUIyaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJATh IUIaH, AJTOPUTM pELIEHUs 3aaud (WIH €ro
4acTh), BBIOMpaTh CHOCOO pEImIeHUS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapHaHThI
peleHnit ¢ yaéToM HOBOM MH(pOpMaIIUu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJIa/IeTh CIIOCO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHus: MaTeMaTUYECKOM 3aJjauu, CAMOMOTHUBALIUU U PEPIICKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a]1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEM;



OILICHUBATh COOTBETCTBUE PE3yJbTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIOBUSIM, OOBSACHATh MPUUYUHBI JOCTUKECHHS WM HETOCTHXKEHUS 1I€TH, HAXOAUTh
OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPXaTh AMOLUHM TNPU U3yYEHHUH MaTEMaTHYECKMX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIIeHUs 3a/1auH.

ITPEAMETHBIE PE3YJ/IbTATDBI

K koHIy 00yueHus B 9 ki1acce 00ydaromuics NOJyUUT CIEAYIOIINE IPEIMETHBIE
pe3yibTaThl:

Yuciia ¥ BIYMCICHUS

CB0OOOIHO oOmepupoBaTh MOHATHSMH: KOPEHb N-i CTENEHH, CTENEHb C
palMOHANIBHBIM IIOKA3aTeJIEM, HAxXOIWTh KOPEHb N-H CTENEHU, CTEIEHb C
palMOHAIbHBIM II0KA3aTEJIEM, MCIONb3Yysl NpPU HEOOXOIUMOCTH KaJIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N-U CTENEHHU, CTENIEHU C PALIMOHAJIbHBIM I10Ka3aTeIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JEHMCTBUTENBHBIX YHCEN MPU PELICHUN
3a/1a4, MPOBEACHUH PACCYKIACHUN U I0KA3aTEIIbCTB.

CpaBHHBaTh M  yHOpPANOYMBATH JICUCTBUTENBHBIE 4YMCIA, OKPYIJIATH
JEHUCTBUTEIILHBIE YKCIIA, BBITOIHATh IPUKUAJKY pe3yibTaTa BBIYMCIICHHM, OLICHKY
YUCJIOBBIX BBIPAKECHUM.

AJiredpanyeckue BbIpaKeHUs

CBOOOHO oOMepupoBaTh MOHATHEM KBAAPATHOTO TPEXUIEHA, HaXOAMTH
KOPHH KBaJIpaTHOT'O TPEXWICHA.

PacknanpiBaTh KBaApaTHBIM TPEXUWIECH HA JIMHEHHBIE MHOKHUTEIIU.

YpaBHeHMS U HEpaBeHCTBA

Pemare snMHENHBIE W KBajgpaTHbIE YPAaBHEHUS, YPABHEHMs, CBOIALIMECH K
HUM, IpOOHO-PALIMOHAJIbHBIE YPABHEHMS.

Pemrate HeCI0KHBIE KBaIpaTHBIE YPABHEHUS C TAPaMETPOM.

Pemate nuHEHBIE HEPaBEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA, HCIIOJIb30BATh
METOJI MHTEPBAJIOB, M300pakaTh pELICHHE HEPABEHCTB HA YUCIOBOM MPSMOM,
3alIMChIBATh PELICHHUE C TOMOIIBI CHMBOJIOB.

Pemate cucremsl IByX JIMHEWHBIX ypaBHEHUH C JBYMsS IIEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHHI, B KOTOPBIX OJTHO YPaBHECHHUE HE SIBJIACTCS JIMHEHHBIM.

Pemars HECI0KHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUN € ITAPAMETPOM.

[TpuMeHs T METO/IbI PaBHOCHIIBHBIX IPE0Opa30BaHui, 3aMEHbI IEPEMEHHOI,
rpaduueckoro MeToja Mpy perieHny ypaBHeHUu! 3-i u 4-i1 creneHei.

Pemate  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIFOUAIOLIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaThb pEIICHHE CUCTEMBI
HEPABEHCTB HA YMCIIOBOM IIPSMOM, 3aIIMCHIBATh PELIEHNUE C IIOMOLIBIO CUMBOJIOB.



Pemars ypaBHeHHs, HEpaBEHCTBA M HX CHCTEMbl, B TOM YHCIE C
OTpaHUYEHUSMU, HATIPUMED, B LENbIX YUCIIAX.

[IpoBOAUTE HCCIIETOBaHNS YPABHEHUM U CUCTEM YPABHEHUU, B TOM YHCIIE C
OPUMEHEHHEM TIpaUUecKUX TNPEACTaBICHUN (yCTaHABIMBATh, WMEET JIH
YPaBHEHHUE WJIM CUCTEMA YPaBHEHUI pELIEHUs, €CIM HMMEET, TO CKOJIbKO, U
npouee).

Pemate TexcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS] YpaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI JUIsl COCTAaBJICHUS
MaTEMaTUYECKON MOJENIN peaJbHOW CUTyallud WIM NPUKIAJHOW 3aJauH,
UHTEPIIPETUPOBATH MOJYYCHHBIE PE3YJIbTAThl B 33JaHHOM KOHTEKCTE.

YucioBble MOCT€10BATEILHOCTH H POrPeccuu

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YyHKUUSA, TIpapuk
(GyHKIMM, TpsMas [PONOPLUUOHAIBHOCTb, JIMHEMHas (QyHKUMs, oOpaTHas
MIPOTIOPITMOHAIEHOCTE, Mapadosia, runepOosia, KyCOUHO-3a1aHHast (PyHKITHS.

HccnenoBats pyHkuuio mo e€ rpaduky, yCTaHaBIMBATh CBOMCTBA (DYHKLIUA:
o0nacTh OmpenereHus, MHOXXECTBO 3HAYeHHM, HyIu (YyHKUUH, TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, IIPOMEXYTKM BO3pacTaHusi U yObIBaHMWs, YETHOCTb U
HEYETHOCTb, HAaUOOJIbIIIEE U HAUMEHbIIIEE 3HAYEHUSI, ACUMIITOTBI.

Pacnio3naBate kBagpaTHuHyrO (QYHKUHIO MO (HopMyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

Omnpenensars nosiokeHue rpaduka KBaApaTUYHONH (YHKIUHU B 3aBUCUMOCTHU
oT €€ Kod((PUITMEHTOB.

Crpoutes rpaguk KBagpaTUYHOW (QYHKUIUH, ONMCHIBaTh  CBOWCTBA
KBaJIpaTUUHON (pyHKIMHU 1O €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUUHON (PYHKIIMH JJIsI pEIICHUSA 3a/1a4.

Ha npumepe kBagpaTuyHoil GyHKumu ctpouts rpaduk ynkmmu y =af(kx +
b) + ¢ ¢ momokio mpeodpaszoBanuii rpaduka Gyukuun y=Ff(X).

WnmocTpupoBaTh € MOMOINBIO Tpaduka peajgbHYl0 3aBUCHUMOCTh WM
IPOIIECC MO UX XapaKTePUCTUKAM.

ApudmMeTHyeckas ¥ reoMeTpHYECKas NMPOrpeccuu

CB0OOJHO OnEpUPOBATh MOHATUSAMU: [TOCIEA0OBATEIBLHOCTD, apUPMETHUECKAS
Y T€OMETPUYECKAs IIPOTPECCHUM.

3amaBaTh IOCJIEIOBATENBHOCTH PA3HBIMH  CHOCOOAMU:  OIHUCATENbHBIM,
TaOJIMYHBIM, C IOMOIIBIO (HOPMYIIBI N-TO WieHa, PEKYPPEHTHBIM.

BbINONMHATE  BBIYMCIEHUS C€  HCIOJB30BaHMEM (GopMya N-ro  4jeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeCCUii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPIMHATHOU
IUIOCKOCTH.



Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMHU TOCIEAOBATEILHOCTSIMU, B TOM
YHUCIIe 3a/1a4M U3 PEATbHON KU3HU (C UCIIOJIH30BAHUEM KAJIBbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHUH).

Pacnio3naBaTh ¥ MOpPUBOAUTH MPUMEPHl KOHEYHBIX U  OECKOHEYHBIX
MOCJIEIOBATEIbHOCTEH,  OrPaHUYEHHBIX  IOCJIENI0BATENbHOCTEH, MOHOTOHHO
BO3pacCTarOMuUX (YOBIBAIOIINX ) MTOCIIEI0BATEILHOCTEH.

HMeTh npeAcTaBiIeHNe O CXOIUMOCTH TIOCIISIOBATEIFHOCTH, YMETh HAXOUTh
CyMMY OE€CKOHEUYHO YOBIBAIOIIEH T€OMETPUUECKOM MPOrPECCUHU.

[IpumMeHsATh MeTOJ MaTEeMaTUYECKOM MHAYKIMH TP pEelIeHUuu 3ajad.



TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kourpoabnbie IIpakTnuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
bu6mmoreka [IOK
1 Dymxum 25 1 https://m.edso00.ru/7f419d08
5 VYpaBHenus u HepaBeHcTBa. KBagparHbie 15 1 bubanorexa [HOK
HEPaBEHCTBA https://m.eds00.ru/7f419d08
3 VYpaBHEHHUs 1 HEpABEHCTBA. Y pAaBHEHHS, o5 1 bubmmoreka [JOK
HEpPABEHCTBA M UX CUCTEMBbI https://m.eds00.ru/7f419d08
4 YucIOBBIC TTOCIEIOBATCIBHOCTH U 25 1 Bbu6nuoreka [JOK
MPOTPECCUU https://m.edso00.ru/7f419d08
Anrebpanueckue BoipaxkeHust. CTeneHs ¢ bubnuoreka [IOK
5) 12 1
palMOHAIBHBIM NTOKA3aTEIEM https://m.edso0o.ru/7f421382
6 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 17 1 Bbu6nmuoreka [JOK
3HaHUI https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 119 6 0
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B HacTOANIEM JOKYMEHTE IPOLIHYPOBAHO,
[[POHYMEPOBAHO 1 CKPETUIEHO MEHaThio
016 CTpaHmil
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