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HOACHUTEJIbBHAA 3AIIMCKA

Anrebpa SBISIETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa oOecTeuMBaeT M3Y4YCHHE APYTUX JAUCIHUIUIAH, Kak
€CTECTBEHHO-HAYYHOTO, TaK W TYMaHUTAPHOTO IIMKIOB, €€ OCBOCHHE
HEOOXO0AMMO [IJIs1 MPOJIOJDKEHUST 00pa30BaHUs U B MOBCEIHEBHOM KU3HHU.
PazButue y o0Oydaromuxcsi HayqYHbIX IPEICTABICHUI O MPOUCXOKIACHUN U
CYIIHOCTH  anreOpamdecKux  aOCTpakmuii, crmocode  OTpaKeHUs
MaTeMaTHIECKOW HAYKOW SIBIIGHUH W MPOIIECCOB B MPHUPOJIC M OOIIECTBE,
pOJIM MaTeMaTHYeCKOr0 MOJEIMPOBaHUS B HAyYHOM IO3HAaHUM U B
NpaKTUKe CcHOCcOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U
KaueCTB MBIIUICHUS,, HEOOXOAMMBIX Ui aJanTallid B COBPEMEHHOM
mdpoBom ob1IecTBe. M3yduenue anredpsl o0ecieunBaeT pa3BUTHE YMEHHUS
HaOmonaTh, CpaBHUBATh, HAXOJAUTh  3aKOHOMEPHOCTH,  TpeOyeT
KPUTHYHOCTHU MBIIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBaHHO
000CHOBBIBaTh CBOM JICHCTBUS U BBIBOJABI, (DOPMYIUPOBATH YTBEPIKIACHHS.
OcBoeHne Kypca anreOpbl 00ECTeUMBACT pPAa3BUTHE JIOTHYECKOTO
MBIIUICHUSI ~ OOYYalOIIMXCA: OHU  MCIOJIB3YIOT  JEAyKTUBHBIE U
UHAYKTUBHBIE  pacCyXACHHs, 0000meHne ¢  KOHKPETH3aLHuIo,
a0ctparupoBanne u ananoruto. OOydeHue anreOpe Mpeanoaraet
3HAUUTENbHBIA O0BEM CaMOCTOSATENBHOM NEATENbHOCTH OOYy4daromuxcs,
MO3TOMY CaMOCTOSITEIbHOE pEUICHWE 3a7ad SBISECTCS pealu3aluen
NESTEIIbHOCTHOTO PUHIIUIA 00y4EHUS.

B cTpykType mporpammsl yueOHOTO Kypca « Anredpay 1iis OCHOBHOTO
oOmero o0pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COJEp KaTelbHO-
MeToauvecKkue JUHUKA: «Yucia W BBIYUCIEHUS», «Anredpanyeckue
BBIPKEHUSD, « YpaBHEHUS 1 HEpaBeHCTBa», « DyHkuum». Kaxnas u3 atux
COJEPKATEIIbHO-METOIMUECKUX JIMHUM Pa3BUBAETCS HA MPOTIKEHUH TPEX
JIeT U3y4YEHUsl Kypca, B3aUMOJIEUCTBYSl C APYTUMU €ro JMHUsMU. B xoxe
U3ydeHus: y4eOHOro Kypca oOOyYaroumMcsi NPUXOAUTCS JIOTHYECKU
paccyXxaarb, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3M €
3TUM B MPOTPaMMy Y4eOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOpbIE
OCHOBBI JIOTMKHM, TIPEICTAaBJIECHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTU4ecKoro oOpa3oBaHUsI U  CIOCOOCTBYIOIIME  OBJAJECHUIO
OoOyJaronMMHCs OCHOB YHHMBEPCAILHOIO MAaTEMaTHYeCKOro  s3bIKa.



ConepxarelbHOM U CTPYKTYpHOM OCOOEHHOCTBHIO Y4eOHOTO Kypca
«Anrebpay» SBISETCS €ro UHTETPUPOBAHHBIN XapaKTep.

Conepsxanmne TUHUA «YWCIa U BBIYUCIICHUS) CIY>KUT OCHOBOH JJIst
JNAIBbHEHIIET0 M3YYEHUS MaTeMaTHKH, CIOCOOCTBYET pa3BUTHIO Y
OOy4Jalmmxcss JIOTHYECKOTO0  MBIIUICHUS, (OPMHUPOBAHUIO  YMEHHUS
MOJIb30BAThCSl AITOPUTMAMU, a TaKKe MNPUOOPETEHHIO MPAKTHUECKHX
HaBBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOM KM3HU. Pa3BuTHE OHATHS O
YUCJ€ HAa YpPOBHE OCHOBHOrO o0OIIEro oO0pa3oBaHMsI CBA3aHO C
palliOHATLHBIMU U UPPALMOHATIBHBIMUA YUCJTAMHU, (POPMUPOBAHHEM
MPEACTABICHUNA O JICMCTBUTEIBHOM YMCJE. 3aBEPIICHUE OCBOCHHUSA
YUCJIOBOW JIMHUW OTHECEHO K CpeHeMy 001ieMy oOpa30oBaHHUIO.

ConepkaHue JBYX anreOpanyueckux JMHUNH — «Ajredpanyeckue
BBIDOKEHUS» U «YpaBHEHHsT H  HEPAaBEHCTBAa»  CIIOCOOCTBYET
dopmupoBaHUI0 Yy  OOydYalOmMXCs  MaTeMaTHYeCKOTo  armapara,
HEOOXO0IMMOTO JIJISl PEIICHUs 3a7a4 MaTeMaTUKH, CMEXKHBIX MPEAMETOB U
NPAaKTUKO-OPUEHTHUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3zoBaHusl y4eOHBIN MaTepuayl TPYMIUPYETCS BOKPYT PalMOHATIBHBIX
BhIpKeHHUNA. AnreOpa JEeMOHCTPUPYET 3HAYECHHE MAaTEeMATHUKU KakK s3bIKa
JUIA TIOCTPOEHUS MaTeMaTHYeCKHX MOJIeeH, OMHCAaHUs MPOIECCOB U
SBJICHUN pealibHOro Mupa. B 3amaum oOyueHus anreOpe BXOAST TaKKe
JabHEHIee pa3BUTHE AITOPUTMHUUECKOTO MBIIIICHUS, HEOOXO0UMOTO, B
YaCTHOCTH, JUII OCBOCHHS Kypca WHPOPMATUKH, U OBJIaJ[CHUEC HAaBBIKAMU
JNENYKTUBHBIX paccyxaeHuii. IIpeoOpa3oBaHwe CHMBOJBHBIX (QopM
CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHU, crocooHocTeH K
MaTeMaTUYECKOMY TBOPUECTBY.

Conepxaane (QyHKIMOHATHHO-TpadUIECKON JIMHUM HAICJICHO Ha
MoJIydeHHuEe OOyJaroIMMHUCS 3HaHWUM O (QYHKOMSIX KaK BaKHEHIIEH
MaTeMaTUYECKOW MOJIEIH JIJIsl ONMCAHUS U UCCIEI0BaHUS Pa3HOOOPa3HBIX
NPOIIECCOB W SIBJIGHUH B mpupoje u oOmectBe. M3ydenue marepuana
CIIOCOOCTBYET PAa3BUTHIO y OOYYaIONMXCS YMEHHUS HCTOJIb30BaTh
pa3IMYHBIE BBIPA3UTEIHHBIE CPEICTBA S3bIKA MAaTeMaTHKH — CJIOBECHBIE,
CUMBOJIMYECKUE, Trpaduyeckue, BHOCUT BKJIaq B (QopMmupoBaHue
NPEACTABICHU O pPOJM MaTeMaTHMKH B Pa3BUTHH [MBWIM3AIUUA U

KYJbTYPHI.



CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax u3ydaercsi yueOHbl Kypc
«Anredpa», KOTOPBIM BKJIIOYACT CJCAYIOIIME OCHOBHBIC pa3/ieibl
conepxanusi: «Uucna U BBIYUCICHUSDY, «ANTeOpandyecKue BhIPAKCHUSY,
«YpaBHEHUSI U HEPABCHCTBAY, « DYHKIIUI).

Ha u3yuenue yuebHOTO Kypca «Anredpa» orBoaurcs 306 yacos: B 7
kinacce — 102 ygaca (3 gaca B Hemenmo), B 8 kimacce — 102 yaca (3 gaca B
Henemo), B 9 kiacce — 102 yaca (3 yaca B HEJEINIO).



COJAEPKAHUE OBbYYEHUA
7 KJIACC

Yucua 1 BbIYUCTICHUS

JpoOu OOBIKHOBEHHBIE U JECSATUYHBIC, MEPEXOa OT OJHOU (HOPMBI
3anucu JpoOeit k apyroi. [loHATHE palMOHAILHOTO YHCIA, 3alKCh,
CpaBHEHHE, YMOPSIJOYMBAHUE DPAIMOHAIBHBIX 4YHUCETI. ApupMeETHUYECKHUE
JEUCTBUSI C palMOHATBHBIMU 4uCJiaMU. PemeHue 3amad u3 peanbHOU
NPaKTUKU Ha YacTH, HAa APOOHU.

Crenenn c HaTypaJlbHbIM MOKa3aTeJieM: ONPE/IEIICHUE,
npeoOpazoBaHue BBIPAKEHUN HA OCHOBE OMpENeNICHUs, 3aluCh OOJIBIINX
yucen. [IporieHTsl, 3amuch MPOIIGHTOB B BHJIE€ APOOM U APOOH B BHJC
MPOLICHTOB. Tpu OCHOBHBIE 3aJauu Ha MPOIEHTHI, PEUICHUE 3aJad W3
pEATLHOMN IIPAKTHUKHU.

[IpruMeHeHNE OPU3HAKOB JEITUMOCTH, PA3JI0KEHUE HAa MHOKUTEIH
HaTypaJIbHBIX YHUCE.

PeanbHble 3aBUCMMOCTH, B TOM 4HCJE TipsMas W oOparHas
MPONOPIUOHAIILHOCTH.

Anre0panyeckue BbIpaxKeHUsI

IlepemeHHbIE, YHUCIOBOE 3HAYEHUE BBIPAKEHUSA C IIEPEMEHHOM.
Jomyctrmble 3HadyeHHs TNEpeMEHHbIX. lIpeacTaBieHne 3aBUCUMOCTH
MEXAy BeIMYMHaMU B Buje (Gopmyisl. Berauciaenus mo ¢opmynam.
[Ipeobpa3zoBanne OYKBEHHBIX BBIPOKEHUN, TOXISCTBEHHO pPaBHBIC
BBIp@KEHUS, MPaBUJIa MPeoOpa3oBaHUs CyMM W MPOU3BEACHHM, IIpaBUia
PAaCKpBITHS CKOOOK U MPUBEAEHUS MOJO0OHBIX CIaracMbIX.

CBoliCcTBa CTENEHU C HATYPATbHBIM IMOKA3aTEIEM.

OnHouneHsl W MHoOrouieHol. CrteneHb MHoroujieHa. CIo>KeHHE,
BBIYUTAHUE, YMHOXXEHHE MHOTOWIEHOB. POpMyJbl COKPAIIEHHOTO
YMHOKEHUS: KBaJpaT CyMMbl M KBaapaT pazHocTH. Dopmysia pa3HOCTH
KBa/IpatoB. Pa3nokeHne MHOTO4JIEHOB Ha MHOKHUTEH.

YpaBHeHNsI M HEPABEHCTBA

VYpaBHeHME, KOpPEHb ypaBHEHHWsA, TMpaBWiIa MPeoOpa3oBaHUS
ypaBHEHUS, PABHOCUIILHOCTh YPABHEHHUIA.

JIluHenHOEe ypaBHEHHE C OJHOW TMEPEMEHHOM, YHCJIO KOpHEU
JUHENHOTO YpaBHEHHMsI, pEIICHUE JMHEHHBIX ypaBHeHHU. CocTaBlieHUE



YPaBHEHUH M0 YCJOBHIO 3a7a4u. PemeHne TEKCTOBBIX 33/1a4 C OMOIBIO
YPaBHEHHUM.

JluneiiHOe ypaBHEHHE C JABYMS IEPEMEHHBIMM M €ro rpaduk.
Cucrema nByX JIMHEWHBIX YPAaBHEHUW C JIByMsl NIEpEMEHHBIMU. PereHue
CUCTEM ypaBHEHMH Croco0OM moJcTaHOBKU. [lpumepsl perieHus
TEKCTOBBIX 337]a4 C MIOMOIIBIO CUCTEM YPABHEHUM.

DyHKIUA

Koopaunara Touku Ha npsiMoid. UrcnoBeie MpOMEXYTKH. PaccTtosHue
MEXAY IBYMsI TOUYKaMH KOOPAMHATHOM NIPSMOIL.

[IpsimoyronbHas cuctema koopauHar, ocu OX m Oy. AOcuucca u
OpJMHATAa TOYKM Ha KOOPAMHATHOM MockocTH. [lpumepsl rpadukos,
3alaHHbIX QopmynamMu. UteHue rpauKoB peaJbHBIX 3aBUCHUMOCTEM.
[Honstne Qynkumu. I'padpux ¢Gynkiuu. CpoiictBa QyHkuuid. JluHeiHas
dynkius, e€ rpaduk. ['paduk pynkuuu y = |X|. I'padudeckoe perienve
JIMHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUN.

8 KJIACC

YucJia 1 BBIYUCICHUS

KBaapartublii kopeHb 3 uncia. [lonsatue 00 uppaoHaIbHOM YHUCIIE.
JlecsiTuuHble  NPUOMMKEHUS  MppalMOHANbHBIX  uucen.  CBoiicTBa
apuPMETUYECKUX  KBaJApaTHbIX KOpPHEM W WX TMPUMEHEHHE K
npeoOpa3zoBaHUIO YHUCJIOBBIX BBID@KEHUH U BBIYUCJICHUSIM.
JIeMCTBUTEILHBIC YUCIIA.

Crenensb C HenbIM MokaszareneM U e€ cBoiicTBa. CTaHaapTHas 3alKCh
qucJa.

Anredpanyeckue BoIpaKeHUS AJIredpandeckre BbIpakeHUs!

KBagparHpiil TpEXUJEH, Pa3JIOKEHUE KBAAPATHOTO TPEXUIIEHA HA
MHOKUTEIH.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO alreOpanmdecKou
npobu. Crno’xeHue, BbIYMTAHHE, YMHOXKEHHUE, JIeJeHHe anreOpandyecKux
npoOeil. PanmoHanbHbIe BRIpAKEHUS U UX NIPE0Opa30BaHUE.

YpaBHEHUsI U HEPABEHCTBAY PABHEHUA U HEPABEHCTBA

KBaaparHoe ypaBHeHue, popmMyna KOpHEW KBaJlpaTHOTO ypaBHEHUS.
Teopema Buera. PemieHne ypaBHEHUH, CBOJAIMXCA K JIMHEMHBIM U
kBaJipaTHbIM. [IpocTeiinme ApoOHO-pallMOHANTBHBIC YPABHEHUSI.



['paduueckast uHTEpIIpETALMS YpaBHEHUN C JIByMs MEPEMEHHBIMU U
CHUCTEM JIMHEWHBIX YPABHEHUI C IByMs IEpEMEHHbIMU. [[puMepsl pereHust
CHUCTEM HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3a/1a4 anreOpandyecKuM CTIOCOO0OM.

UuciioBble HEpaBEeHCTBA M HMX CBoWcTBa. HepaBeHCTBO ¢ OIHOU
MEPEMEHHOM. PaBHOCWIBHOCTh HEpPABEHCTB. JIMHEHHBIE HEPABEHCTBA C
ogHOW mepeMeHHON. CHCTEMBI JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

OyHKIMU D yHKIUT

[lousitue pynkmuu. OOIACTh OMpENeNeHUsT ¥ MHOYXECTBO 3HAUYCHHM
byrkin. CriocoObl 3a7anus (PYHKITHI.

I'paduk dyskmun. YUrterwme cBoiCcTB (yHKIMH 1O €€ Tpaduky.
[Ipumeps! rpagukoB PyHKIUH, OTPAXKAIOIIMUX pealbHbIE TPOLECCHI.

OyHKIUU, OTIHUCHIBAOIIME MIPSIMYIO U 00paTHYIO NPOTOPIIMOHAIbHBIC
3aBHCUMOCTH, MX rpadukn. Oyskimm Y = X2, ¥y = X3, y = VX, y=|x.
['paduaeckoe peliecHre ypaBHEHUNH U CUCTEM YpaBHEHUH.

9 KJIACC

Yuciia ¥ BbIYHCIICHUSA

PanmoHanbHble 4KCla, WPpPALMOHAIBHBIE 4YWCJIA, KOHEYHbIE W
OECKOHEUHbIE ACCATUYHBIE APOOU. MHOKECTBO AEHCTBUTEIBLHBIX UHCE,
NENCTBUTENbHBIEC YUCTIA KaK OECKOHEUYHBIE JeCATUUHbIE poOu. B3anmuHo
OJHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM JICHCTBUTEINbHBIX YUCEI
Y KOOPAUHATHOMN IIPSMOM.

CpaBHeHUE ACHCTBUTENBHBIX UYMCEN, apUuPMETHUECKUE ACHCTBUS C
JEUCTBUTEIILHBIMU YHUCIIAMM.

Pa3Mepbl 00BEKTOB OKPYKAIOILIEr0 MUPA, JIIUTEIbHOCTh IPOIIECCOB B
OKPYKaroIleM MUpE.

[MpuOmmx€HHOE 3HAYEHHE BEIUYMHBI, TOYHOCTb MNPUOIMKEHUS.
Oxpyrienue yncen. [lpukuaka v onieHKa pe3yabTaTOB BEIYMCIICHUIM.

YpaBHeHMS M HEPAaBEHCTBA

JluneviHoe ypaBHeHue. PemeHue ypaBHEHMM, CBOJSIIMXCA K
JIMHEWHBIM.



KBagparHoe ypaBHeHue. PemieHne ypaBHEHMI, CBOIAIIMXCS K
KBaJpaTHbIM. bukBaapatHoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHHM
TPEThEN U YETBEPTOU CTETICHEN PA3JI0KEHUEM Ha MHOKHUTEIHN.

Pemenne npoOHO-pallMOHANbHBIX ypaBHEHUMN. PelieHne TEeKCTOBBIX
3a/1a4y anreOpanyecKUM METOIOM.

VYpaBHeHHEe ¢ JBYMsI IEPEMEHHBIMU U ero rpaduk. Pemenue cucrem
JBYX JIMHEHHBIX YpaBHEHUW C JBYMS I€PEMEHHBIMH. PereHue cuctem
JIBYX YPaBHEHMH, OJHO H3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOH
creneHd. ['paduyeckas uHTEpHpeTalss CUCTEMbl YPaBHEHUM C ABYMs
NIEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 aNreOpandyecKuM CTIOCOO0OM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOU. Pelenue
CHCTEM JIMHEHMHBIX HEPABEHCTB C OJHOM IepeMeHHoW. KBagpaTHbie
HepaBeHCTBa. ['paduueckass uWHTEpIpeTals HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMsI IEPEMEHHBIMHU.

OyHKIMU D yHKIUU

KBagparnunas Qynkuusi, e€ rpadux u cBoiictBa. [lapabomna,
KOOPIMHATHI BEPIIMHBI TTapadoJIbl, 0OCh CUMMETPHUH MTapadoJIbl.

Ipadukn byrxumit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = ||
, 1 MX CBOMCTBA.

Yucnossle nocien0BareabHOCTH Y CI0BbIE M0 C/1€10BaTEJIbHOCTH U
NPOrpeccuu

[lousiTne YUCJIOBOU OCJIEI0BATEIbHOCTH. 3amanue
MOCJICIOBATEIIFHOCTH PEKYPPEHTHOH (hopMysoi u hopMyIIoi N-ro dYjeHa.

Apudmernueckas U reoMeTpudeckas mporpeccur. PopMynsl N-TO
YJieHa apU(PMETHIECKOM U TEOMETPHYECKOU MPOTPEeCCUit, CYMMBbI TEPBBIX N
YJICHOB.

N300paxkeHne 4IeHOB apUPMETHUECKOW UM  T'E€OMETPUYECKOM
MPOTPECCUN TOYKAMM HA KOOPJAMHATHOW IUIOCKOCTH. JIMHEHWHBIN U
AKCHOHEHIUAIbHBIA pOCT. CII0AKHBIE TPOUEHTHI.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOT'PAMMBbBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTAThI OCBOEHUS MPOrpaMMbl yueOHOTI0 Kypca
«AnreOpay» XapaKkTepHU3yIOTCS:

1) maTpuoTHYecKOe BOCIIUTAHUE:

IIPOSIBJIECHUEM MHTEPECAa K NPOLUIOMY M HACTOAILIEMY POCCUHCKOU
MAaTe€MaTUK{, LEHHOCTHBIM OTHOLIEHUEM K JOCTMKEHUSM POCCUUCKUX
MAaTeéMaTUKOB U POCCUMCKOW MATEMaTUYECKOM LIKOJIbI, K UCII0JIb30BaHUIO
ITHUX JOCTHXKEHUH B IPYTUX HayKaxX U MPUKIIAIHBIX cdepax;

2) rpasKIaHCKoOe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTHIO K BBINOJHEHUIO OOS3aHHOCTEW TpaxaaHWHA W
peanu3audd €ro npas, MPEACTABICHUEM O MaTeMAaTHUYECKUX OCHOBax
(YHKIMOHUPOBAHUSA  PA3JIMYHBIX  CTPYKTYp, SBICHHM, MPOLEAYp
IpakKJaHCKOTO 0O01ecTBa (HampuMep, BbIOOPHI, ONPOCHI), TOTOBHOCTHIO K
OOCYXKIEHUIO O3THYECKUX TMpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHMEM Ba)XHOCTH MOPAIbHO-
ATUYECKHUX IPUHLHUIIOB B JEATEIbHOCTH YUEHOTO;

3) TpyaoBO€ BOCIIMTAHHE:

YCTAHOBKOI Ha aKTMBHOE YYacTHE B PEUICHUH MPAKTUYECKUX 3a7ad
MaTeMATUYECKOU HaIpaBJICHHOCTH, OCO3HaHHEM BAXHOCTHU
MaTeMaTUYeCcKOro oOpa30oBaHUSl HAa TNPOTSHKEHWHM BCEU JKU3HU IS
yCHeuHo npogeccuoHaIbHOM AesITENbHOCTH U pa3BUTHEM HEOOXOIUMBbIX
YMEHUI, OCO3HAHHBIM BBIOOPOM M TIOCTPOECHUEM HWHAMBHUIYaIbHOU
TpaeKTOpUM OOpa30BaHMA U JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTHIO K AMOLIMOHAIILHOMY U 3CTETUYECKOMY BOCTIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEIICHUH, PacCyKACHUU, YMEHHIO
BHJIETh MAaTEMATUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpHUEHTAlMEN B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
npeacTaBieHUl 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSL YEIOBEKA,



OpHUPOJBEl M OOIIECTBA, MOHUMAHUEM MaTeMaTHu4ecKOW HayKH Kak cdepsbl
YENIOBEUECKOU JEeATeTbHOCTH, JTAllOB €€ Pa3BUTUS W 3HAYUMOCTH JIJIS
pa3BUTHSA  I[MBWIN3AIMM, OBJQJCHHUEM  SI3BIKOM  MATEeMaTUKU |
MaTeMaTU4eCKOU KyJIbTypOi KaK CPEJICTBOM MO3HAHUS MHUPA, OBJIAJICHUEM
NPOCTEUIIIMMU HaBBIKAMU UCCIIEI0BATENHLCKON eI TeHbHOCTH;

6) pusnueckoe Bocnuranue, GOpMUPOBAHME KYIbTYPbI 310POBbS
¥ SMOLMOHAJIBHOTO 0JIATOMOJTYYHA:

TOTOBHOCTHIO TPUMEHATh MaTeMaTHYeCKHe 3HaHWs B HHTEpecax
CBOET0 3/I0POBbS, BEACHUSI 3I0POBOr0 00pa3a »Ku3HH (340pOBOE MUTAHUE,
cOATaHCHPOBAHHBIM PEXHUM 3aHATHI M OTABIXA, pEryisipHas uszmueckas
aKTUBHOCTh), C(POPMHUPOBAHHOCTHIO HaBbIKAa pedueKcuu, NPU3HAHUEM
CBOEr0 MpaBa Ha OIIMOKY U TaKOTO K€ IpaBa IPYroro 4eloBeKa;

7) IKOJIOTHYEeCKOEe BOCIIMTAHUE:

OpHEHTAllMe Ha MPUMEHEHUE MAaTEMATUIECKUX 3HAHUH JIJIST PEIIeHUs
3alad B 00JIACTM COXPAHHOCTU OKpYXKaloIleH cpenbl, IJIaHUPOBAHUS
MOCTYIIKOB ¥ OIIGHKM WX BO3MOJKHBIX TIOCIICACTBHMA JJISI OKPYKaroIIeh
Cpe/bl, OCO3HAHUEM IJI00ATBHOTO XapaKTepa HKOJIOTMYECKUX MPOOIeM U
IyTEW UX PEILICHNUS;

8) amantanusa K W3MEHSAIONMMCH YCJIOBHSAM COUMAJBHOW M
NPUPOIHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBHSM B YCJIOBHUSAX HEONPEACIEHHOCTH,
MOBBIMICHAIO YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NEeSITeTbHOCTh, B TOM UHCJE YMEHHE YYHUTBbCS Y JAPYIHX JIFOJCH,
nproOpeTaTh B COBMECTHOH JEATETHbHOCTH HOBBIC 3HAHHS, HABBIKU U
KOMIIETEHIIUH U3 OTbITA IPYTHUX;

HEOOXOMMOCThI0O B (DOPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4YHCIIE
bopMyIMpOBaTh UACH, TOHATHUS, TUITOTE3BI 00 00HEKTAX U ABIICHUSAX, B TOM
YUCJIe paHee HEM3BECTHBIX, 0CO3HABATh JEe(UIIUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TUITAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATh
CTPECCOBYIO  CHUTyallUl0  KaK  BbI30B, TpeOyloUMid  KOHTpMED,
KOPPEKTUPOBATh MPUHUMAEMbIe pELIeHUsl U JeHcTBUs, (popMyaMpoBaTh U

OIICHUBATh PUCKHU U TIOCIEACTBUS, GOPMUPOBATH OTIBIT.
METAIIPEJMETHBIE PE3YJIbTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS



Bba3oBble Jornueckue 1elcTBUA:

eBBISBIAITH M XapaKTEpHU30BaThb  CYIIECTBEHHbIE  IPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, TOHATUI, OTHOUIEHUH MEXIy
HNOHATHUSMU, dbopmynupoBarhb ONIPENIETICHUS HNOHATHUH,
yCTaHABJIMBaTh  CYHIECTBEHHBIM  NpPHU3HAK  KJIaccH(UKaLuy,
OCHOBaHUSA JJ11 000011IEHHS U CPAaBHEHMSI, KPUTEPHUU TPOBOIUMOIO
aHAJIN3a,;

¢ BOCIIPUHUMATh, (OPMYJIMPOBaTh U MPEOOPA30BBIBATH CYXKICHUS:
YTBEPIAUTEIbHBIE W OTPULATEIbHBIE, E€IMHUYHBIE, YacTHBIE H
o01mue, yCIOBHBIE,

*BBISIBJIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H H
npotuBopeuns B (akrax, JaHHBIX, HAOMIONEHUSIX |
YTBEP)KIACHUAX,  IpEeMaratb  KPUTEPUM  JUIL  BBISBICHHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMNN;

e JICNIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX
Y UHAYKTHBHBIX YMO3aK/IIOUEHUN, YMO3aKIIIOUEHUI 110 aHAJIOTUH;

e pa3buparh J0Ka3aTeNLCTBA MATEMAaTUYECKUX YTBEPKICHUH (TIPsIMbIe
U OT NPOTHUBHOIO), IMPOBOJIHUTH CAMOCTOSITEIBHO HECIIOKHbBIC
J0Ka3aTeNbCTBA  MaTeMaTHueckux  (akToB,  BBICTPauBaTh
apryMEeHTalyuIo0, NOPUBOAUTH HPUMEPBl W  KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

eBBHIOMpaATh CHOCOO pemeHuss ydyeOHOM 3amadu  (CpaBHUBATH
HECKOJILKO ~ BAapUaHTOB  pelIeHHs, BbIOMpaTh  Haubouiee
NOAXOJSIIMMI C y4UETOM CaMOCTOSITENILHO BbIJIEJICHHBIX KDUTEPUEB).

Ba3oBble ncciaenoBate/ibCKkie AeiicTBUS

¢ CIIOJIb30BaTh BOIPOCHl Kak MCCJIEI0BATENbCKUA HHCTPYMEHT
MO3HAHUS, bopmynrpoBaTh BOIIPOCHI, dukcupyronme
OpoTUBOpEUHE, MpoOJeMy, CaMOCTOSITEIbHO YCTaHABIIMBATh
HUCKOMO€ M JaHHOe€, (OpMHUpPOBaTh TMIOTE3Yy, apryMEHTHPOBATh
CBOIO MO3ULIMIO0, MHEHUE;

¢ [IPOBOJIUTH 10 CAMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCICAOBAHUE IO YCTAHOBJIECHHUIO
OCOOEHHOCTEM  MaTeMaTH4eckoro OObEKTa, 3aBUCUMOCTEH
00BEKTOB MEX]ly COOO0M;



e CAMOCTOSTENLHO (GOpMyIUpOBaTh OO0OOIIEHUS W BBIBOJBI IO
pe3yiabTaTaM  MNPOBEAEHHOTO  HAOMIOACHUS, HUCCICIOBaHUS,
OIIEHUBATh JJOCTOBEPHOCTH MOJIyYCHHBIX PE3YJIbTATOB, BEIBOJIOB U
0000IIeHHI;

e [IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpollecca, a TaKKe
BBIJIBUTATh MPEATOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanueii:

eBBISIBJISITh  HEJOCTATOYHOCTh U M3OBITOUYHOCTh HMHGOPMAIINH,

JTAHHBIX, HEOOXOJUMBIX JIJISl pEIICHUs 3a/1a4u;

 BLIOUpATh, AHAIIM3UPOBATH, CUCTEMATU3UPOBATH 151
MHTEPIPETUPOBaTh HMHPOPMALIMIO PA3JMYHBIX BUIAOB U (opM
IIPEICTABJICHUS,

e BEIOMpaTh popmy mpeacTaBieHUs] HHPOpMAITUU U WLTIOCTPUPOBAThH
peliaeMbie 3a1aul CXeMaMu, JuarpaMmMaMu, UHOU rpadukoit u ux

KOMOWHAIIHSIMU;

e OIICHHUBATh HaJIEKHOCTD uHQopMaKi MO KPUTEPHSIM,
P EJI0KEHHBIM YUUTEIIEM WA copmynupoBaHHBIM
CaMOCTOSTEIILHO.

KoMMyHUKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1€l CTBUS:

¢ BOCIIPUHUMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBHH C
YCIIOBUSIMU U TIETISIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pPCHHUS B YCTHBIX W IMHCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHWsSI TI0 XOJy pelIeHWs] 3aJadd, KOMMEHTHPOBATh
IIOJTy4YEHHBIN PE3YJIbTAT;

e B X0J1¢ 00CYKICHUS 33]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXKIaeMOit
TEMBbI, TPOOJEMbI, pelIaeMOl 3aJaud, BBICKA3bIBaTh WJICH,
HAIleJICHHbIC HAa TIOMCK PEIICHUs], COMOCTABISATh CBOM CYXKICHUS C
CY)KIEHUSIMA JIPYTMX YYaCTHUKOB JUaiora, OOHapy>XuWBaTh
pa3Myue W CXOJCTBO TMO3UIMH, B KOPPEKTHOW ¢dopme
bopMyIMpOBaTh pa3HOTIIACHS, CBOU BO3PAKECHNUS,

eTIPE/ICTABJIATh PE3YJAbTAThl pEIICHUS 3a/a4yd, OKCIIEPUMEHTA,
WCCIICIOBAHMS, TPOCKTa, CAMOCTOSATEILHO BBHIOMpaATh (opmar
BBICTYIUICHHSI C Y4ETOM 3a7ad MPEe3CHTAllM W OCOOCHHOCTEH
ayJIUTOPUU;



e[IOHMMATh ¥ HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOU W
VHIUBUIYAITLHOM paboThI npu pemieHMH  y4eOHBIX
MaTeMaTUYECKUX 3a]1a4;

eIPUHUMATh II€JIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH
OpraHu3allii0 COBMECTHOM palboThl, pacnpeneisaTb BUAbI paldoT,
JIOTOBapUBaTbCsA, OOCYXKIaTh MPOLECC U pe3yiabTaT padOThI,
000011aTh MHEHMSI HECKOJILKUX JIIOJICH;

e y4acTBOBaTh B IPYNNOBBIX (opmax paboTel (0OCYxIeHUsI, 0OMEH
MHEHUSMH, MO3TOBBIE IITYPMBbI U IPYTHUE), BHITOIHITH CBOIO YacTh
paboThl U KOOPAMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJICHAMU
KOMaH/Ibl, OLIEHUBATh KaU€CTBO CBOEr0 BKJIaja B OOIIMN MPOAYKT

11(0) KpUTEPUSIM, copmynupoBaHHBIM y4aCTHHUKaMHU
B3aUMO/JICHUCTBUSI.
PeryasTuBHbIe YHUBepPCaJbHbIE Y4eOHbIE 1€MCTBUS
Camoopranuzanus:

e CAMOCTOSTEIHHO COCTABJISITh TUIAH, AITOPUTM PEIICHUs 3a1aun (Win
€ro 4acTh), BHIOMPATh CIOCOO pelIeHUs C Y4ETOM HMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBAaTh  BApUaHTbl pPELIEHUM C y4ETOM  HOBOM
uHGbOpPMAaIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJVIEKT:

eBJIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIA Ipolecca U
pe3yibTara peieHus] MaTeMaTHYeCKON 3a/1a4uH;

e IPEABUACTh TPYJHOCTU, KOTOPHIE MOTYT BOSHUKHYTh MPH PEUICHUN
3a/1a4d, BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWACHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YNbTaTa AESITEILHOCTU MOCTABICHHON
HeM U YCJIOBUSIM, OOBSACHITh MNPUYUHBI JOCTIKEHHS WM
HEMOCTIDKEHUSI 1M, HaXOOWTh OIIMOKY, JaBaThb OLICHKY
MpHUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATBI

K konIty oOydenus B 7 kjiacce 0OyJaromuics MOTYIUT CIICTYIOIINE
NpEIMETHBIE PE3YJIbTaThI:
Yucjia v BLIYUCTEHUS



BeimosiHaATh, CcoueTras  yCTHbIE W NUCbMEHHBIE  IPUEMBI,
apudMeTUIeCKUe T1EUCTBUS C PallMOHATBHBIMU YHCIJIAMU.

Haxonute  3Ha4y€HHWST  YUCIIOBBIX  BBIPQXKEHUH,  IMPUMEHSTH
pa3zHOOOpa3Hbie CIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHUU APOOHBIX
BBIpKEHUH, COJIEPIKAIMX OOBIKHOBEHHBIC U JIECITUYHBIE APOOH.

[lepexoquts OT oOAHOW GOPMBI 3amUCH YHUCET K JpYyrou
(mpeoOpa3zoBHIBATH JECATUUHYIO IPOOL B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECSITUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JIECSTUIHYIO APOOB).

CpaBHMBATH M yNOPSAIOYUBATH PAMOHAILHBIE YUCJIA.

OKpyrysTh Ynca.

BBINOJIHATE TPUKUAKY M OUEHKY PE3yJibTara BBIYUCIICHUN, OLICHKY
3HAYECHUM YMCJIOBBIX BBIPAKEHUN. BBITIOIHATE IEUCTBUA CO CTENEHAMU C
HaTypaJIbHbIMU MMOKa3aTEISIMU.

[IpuMeHsATh NpPU3HAKA JEIUMOCTH, PAa3JIOKECHUE Ha MHOKUTEIN
HaTypaJIbHbIX YHUCE.

Pemiarh  MpakTUKO-OPUEHTUPOBAHHBIC  3aJadd, CBS3aHHBIE C
OTHOIIEHUEM BEJIMYMH, MPONOPUHUOHATILHOCTHIO BEIWYWH, MPOICHTAMH,
MHTEPIPETUPOBATh PE3YIbTAThl PELICHUS 3a/7a4 ¢ y4ETOM OTpaHUYEHUH,
CBSI3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMBIX 0OBEKTOB.

Anre0panyeckue BbIpaxKeHUsI

Hcnonp30Barh anreOpandeckyrd TEPMHHOJIOTHIO W CHMBOJIHKY,
MIPUMEHATH €€ B IIPOIIeCCe OCBOCHHS yUeOHOTO Marepuaa.

Haxonute 3HaueHWsT OYKBEHHBIX BBIPOKCHUN TIPU  3aJaHHBIX
3HAYEHUSAX MEPEMEHHBIX.

BeimonHAaTe mpeoOpa3zoBaHus 1E€J0TO BBIPAKECHHUS B MHOTOYJICH
MIPUBEICHUEM 10 T00HBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINOTHATE YMHOKEHUE OJTHOYJIEHA HA MHOTOYJIEH U MHOTOYJICHA Ha
MHOTOYJICH, PUMEHTH (DOPMYJIBI KBaJpaTa CyMMBI U KBajJpaTa pa3HOCTH.

OcCyllecTBIATh  PA3JOKEHUE MHOTOUYJIEHOB Ha MHOXKHUTEIH C
MMOMOIILIO BBIHECEHHMSI 3a CKOOKH OOIIEr0 MHOKHWTENS, TPYHNIHUPOBKH
cJaraeMbIX, MpUMEHEHHUS (POPMYIT COKPAIEHHOTO YMHOKEHHS.

[IpuMmeHsaTh MpeoOpa3oBaHs MHOTOYJICHOB JJISI PEIICHUS Pa3InIHbIX
3aJ1a4 U3 MaTe€MaTuKu, CMEXKHBIX IIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonmp30BaTh CBOMCTBA CTENEHEH C HATYPATBLHBIMH ITOKa3aTEISIMU
JIJISL TIpe0Opa30BaHUs BBIPAKCHHIA.



YpaBHeHHs U HEPABEHCTBA

Pemarp 5mMHEHbIE ypaBHEHHS C OJHOM IEPEMEHHOM, MpUMEHss
npaBuiia Mepexoja OT MCXOJHOIO0 YpaBHEHHS K PABHOCWIBHOMY €EMY.
[IpoBepsTh, ABISETCA JIU YUCIO KOPHEM YpaBHEHHUS.

[lpumensT Tpaduueckue METOAbl MPHU PEIICHUH JIMHEHHBIX
YPaBHEHUU U UX CUCTEM.

[lonOupare mnpuMepbl mNap YHUCEN, SABIAIONIMXCSA pPEIICHUEM
JMHEWHOTO YpaBHEHUsI C JIBYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM INIOCKOCTH TPa(PUK JIMHEHHOTO ypaBHEHHUS
C JBYMsI MEPEMEHHBIMH, MOJb3YSCh rpadUKOM, MPUBOAUTH MPUMEPHI
pelIeHus] ypaBHEHHUS.

Pemiare  cuctemMbl  IByX JIMHEHMHBIX YpPaBHEHUHM C  JByMs
NEPEMEHHBIMU, B TOM YHUCJIE rpadUuecKu.

CocTaBIsITh U pelaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX
YpaBHEHUHN 1O YCIOBHUIO 33Ja4d, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJTy4CHHBIN Pe3yNbTar.

D yHKUUHA

N300paxars Ha KOOPJAMHATHON MPSIMOIM TOYKHU, COOTBETCTBYIOIIHE
3aJlaHHBIM  KOOpJMHATaM, JIy4yd, OTPE3KH, HWHTEPBAJbI, 3alUCHIBAThH
YHUCJIOBBIE MPOMEXKYTKU Ha allreOpandeckoM s3bIKeE.

OTmedarb B KOOPJIWHATHOM IUIOCKOCTH TOYKH TIO 3aJaHHBIM
KOOpJWHATaM, CTPOUThH Tpaduku JuHEeHHBIX GyHKIMA. CTpouth rpaduk
dyHKImK Y = [x].

OnuceiBaTh ¢ OMOIIBIO (DYHKIIUN U3BECTHBIE 3aBUCUMOCTH MEXIY
BEIMYMHAMU: CKOPOCTb, BpPEMs, pAacCCTOSHUE, LI€Ha, KOJIUYECTBO,
CTOMMOCTB, IPOU3BOIUTEIHLHOCTD, BpEMsI, 00BEM PaOOTHI.

HaxonuTh 3HaueHue (pyHKIMU IO 3HAYEHUIO € apTryMEeHTa.

[lorumares rpaduyueckuid Crmocod TMPEACTABICHUS W aHAIM3a
uH(bOPMAIIH, U3BIIEKaTh U MHTEPTIPETUPOBATh HHPOPMAIIHUIO U3 TpaduKOB
peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konity oOydenus B 8 kj1acce 0OyJaromuics MOTyIUT CICTYIONIINE
peIMETHbIE pPE3yIbTaThI:

Yucjia v BbIYUCICHUS



Hcnonp30Bare  HayanbHbBIE  IPEACTABICHUS O  MHOYXECTBE
JEUCTBUTENIbHBIX YHUCEN ISl CPAaBHEHUS, OKPYIJEHUS W BBIYMCIICHUM,
n300paxaTh AEMCTBUTENbHBIE UHCIIA TOUKAMHU Ha KOOPIMHATHOM MPSIMOM.

[IpumeHsITh TOHATHE ApU(PMETUUYECKOTO0 KBAAPATHOTO KOPHS,
HaXOAUTh KBAJpaTHbIE KOPHHU, HCHOJB3yd IMpPU HEOOXOJIUMOCTH
KaJIbKYyJISITOP, BBINOJHATh MPEOOPa3OBAHUS BBIPAKEHUM, COIEpKALIMX
KBaJIpaTHbIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amucu OOJIBIIMX M MajlblX YHUCET C IMOMOIIBIO
JeCSITUIHBIX po0el u ctenenelt yucna 10.

Anre0pandeckmne BbIPaKeHU

[IpyuMEHATh NOHATHE CTENEHU C LEJIBIM IOKA3aTeNeM, BBITOJIHAThH
npeoOpa3oBaHusl  BBIPAKEHHWH, COJAEpXKAIIMX CTENEeHH C  LEeIbIM
MTOKA3aTENIEM.

BbINONIHATE ~ TOXKIECTBEHHbIE MPEOoOpa30BaHUs  PALMOHAIBHBIX
BBIDQKEHUM HAa OCHOBE MPaBWI JEUCTBUM HAJ MHOIOYJIEHAMHU U
anreOpandecKUMH IpoOIMHU.

PacknanbiBaTh KBaIpaTHBIM TPEXYIICH HA MHOKUTEIIN.

[IpumensiTh MpeoOpa3oBaHusl BRIPAKEHUN I PEIICHUS] Pa3IMYHbIX
3a/1a4 U3 MareMaTuKH, CMEKHBIX MPEIMETOB, U3 PEATLHOUN MPAKTUKH.

YpaBHeHMS M HEPAaBEHCTBA

Pewlats JnMHEHBIE, KBaJpaTHbIE YpaBHEHUS M PalUOHAIbHBIC
YpaBHEHUS, CBOJAIIMECS K HHUM, CUCTEMBI JBYX YPAaBHEHH C JIBYMs
NEPEMEHHBIMU.

[IpoBoaWTE NpPOCTEUIIME MCCIENOBAHUS YPABHEHUW U CHUCTEM
ypaBHEHMI, B TOM YHUCJE C NPUMEHEHHEM IpaduyecKkux MpeacTaBIeHUN
(ycTaHaB/IMBaTh, UMEET JIM YPaBHEHUE WM CUCTEMA YpaBHEHUMN peIIeHMUs,
€CJIM UIMEET, TO CKOJIbKO, U TIpOYEee).

[lepexoauTs OT CJOBECHOW (OPMYIMPOBKH 3amadyd K e
anreOpandeckoil MOJENTM C TOMOIIBIO COCTaBICHHS] YpaBHEHHS WU
CHCTEMBI YPaBHEHUM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJIy4ECHHBIW PE3yJIbTaT.

IIpuMeHATH CBONCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH,
pemarh JTUHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M MX CUCTEMBI,
JaBaTh rpa@UuecKyr0 WUTIOCTPAIMIO MHOYKECTBA PEIICHHI HEpaBeHCTBA,
CHCTEMBI HEPABEHCTB.



D yHKIINHA

[lonnmare W UCHONB30BaTh (PYHKUUOHAIbHBIE MOHITHS W SA3BIK
(TepMHUHBI, CHUMBOJIMYECKHE O0O0O3HAYECHUs), OMNpENeNsiTh 3HAYEHUE
(GYHKIMH TIO 3HAYEHHUIO apTyMEHTa, ONPENENsTh CBOMCTBA (DYHKIIMH 110 €€
rpaduky.

Ctpouts rpaguku 3J1eMEHTapHbIX (PYHKIUN BUIA:

y =kix, y=x2, y =x3,y = |X|, Y =X, OIICHIBaTb CBOWCTBA YHCIOBO
byHKIMN 10 €€ TpaduKy.

K konIity oOydyenus B 9 kjiacce 0OyJaromuics MOTyIUT CICTYIONINE
MIPEAMETHBIE PE3YJILTATHI:

Yucaa v BBIYUCIEHUS

CpaBHUBATh W YNOPSAOYMBATH PALUOHATIBHBIE U HUppPAMOHATIbLHbBIC
YyHucla.

BeimosHATh apudMeTnaecKkue ASHCTBUS C palliOHATLHBIMU YUCTIAMH,
coyerass YCTHbIE M MHUCHMEHHbIC NPUEMBI, BBINOJHITh BBIYUCIICHHS C
UppalMOHATbHBIMU YUCIIAMHU.

Haxonuth 3HaUY€HUA CTENEHEN C LENBIMU MMOKA3ATEIIMUA U KOPHEH,
BBIYUCJIATh 3HAUEHHSI YUCIIOBBIX BBIPAKECHHUI.

OKpyrisiTh ~ JIEWCTBUTENIbHBIE  YKCJA,  BBIMOJHATH  MPUKHUIKY
pe3ynbTara BEIYMCIICHUH, OUEHKY YHCIOBBIX BBIPAKEHH.

YpaBHeHHs U HEPABEHCTBA

Pemiath  nMHEWHBIE W KBaJpaTHbIE ypPaBHEHMs, YpaBHEHUS,
CBOJSILIIUECS K HUM, MTPOCTEUIINE APOOHO -pallOHAIbHBIE YPAaBHEHHUS.

Pemate crucTemMpl IBYX JIMHEMHBIX YPABHEHUM C IBYMS I1IE€PEMEHHBIMU
U CUCTEMBI JIByX YPAaBHEHMH, B KOTOPBIX OJHO YPABHEHHUE HE SBILIETCS
JIMHEWHBIM.

Pemarp TeKCTOBBIE 3a7a4M AIreOpanyecKUM CIOCOOOM € MOMOUIBIO
COCTaBJICHUS YPABHEHUS WJIA CHUCTEMbI JBYX YpaBHEHHHl C JABYyMs
NIEPEMEHHBIMU.

[IpoBOIUTH MNPOCTEHIINE MCCIECAOBAHNUS YPAaBHEHUW W CHCTEM
YPaBHEHUH, B TOM YHCJIE C NPUMEHEHUEM I'papUueCKuX MpeACTaBICHUN
(ycTaHaB/IMBaTh, UMEET JIU YPABHEHUE WJIM CUCTEMA YPaBHEHU pelIeHus,
€CJI UMEET, TO CKOJIbKO, U MPOYEe).



Pemwlate  JIMHEHHBIE HEPABEHCTBA, KBAJApPATHBIE HEPABEHCTBA,
n300paxkaTb pEUICHUE HEPABEHCTB Ha UYMCIOBOW MPSMOM, 3alMUCHIBATh
pellIeHre ¢ TOMOIIBI CUMBOJIOB.

Pemate cHCTEMBI JIMHEHHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJIOYAIOIIE KBAJPATHOE HEPABEHCTBO, U300paXkaTh PEUICHUE CUCTEMBbI
HEPABEHCTB HAa YMCJIOBOW MPSIMOM, 3alUCHIBATh PEIICHUE C MOMOIIBIO
CHUMBOIJIOB.

Hcnonb30BaTh HEPABEHCTBA P PELICHUU PA3IMYHBIX 331a4.

DyHKUUHA

Pacno3naBath  (yHKUMH ~ M3y4eHHbIX  BUIOB. [loka3biBaTh

CXEMAaTUYECKU PaCIOJIOKEHUE Ha KOOPJIWHATHOM IJIOCKOCTU TpaduKOB
byukiuit Buga: Yy = kx, y = kx + b,y = kix,y=ax2 + bx+c,y=x3,y =
VX, y = |X|, B 3aBUCUMOCTH OT 3HAYCHUH KOA(PPHUIIMEHTOB, OMUCHIBATH
CBOMCTBA (PYHKITHIA.

Ctpouth U u300pakaTb CXEMATHYECKH TpaUKH KBaJApPaTHUHBIX
(bYHKIMIA, ONTMCHIBATh CBOMCTBA KBAIPATUUHBIX PYHKINN MO UX TpaduKam.

Pacno3naBare kBagpatuuHyto (yHKIHIO 1m0 (opmyse, MPUBOAUTH
OpUMephl KBAAPATUYHBIX (DYHKIMIA W3 pealbHON KU3HHU, (PU3UKH,
TE€OMETPHH.

YucJ/ioBble NMOCTE10BATEIHLHOCTH H IPOTPecCHH

Pacno3HaBars apupMeTHUECKYIO U TEOMETPUIECKYIO IPOTPECCUU TPH
pa3HBIX cioco0ax 3aaHus.

BBIMONHATh BBIYKCICHUSI C WCIMOJIb30BaHUEM (POpPMYN N-TO UJieHA
apu(MeTHYecKO U TeOMETPUYECKOW MPOTPEecCHUid, CyMMBbI MEPBBIX N
YJICHOB.

H3006pakaTh 4JIeHbI MTOCIE0BATENILHOCTH TOYKAMH HA KOOPIMHATHON
TUIOCKOCTH.

Pemats 3amaumn, CBsI3aHHBIE C YUCIIOBBIMU MOCJIEAOBATEILHOCTSMH, B
TOM YHCJIC 33/1a4H U3 PEATLHOM KU3HU (C UCIIOIb30BaHUEM KaJIbKYJSATOPA,
U(GPOBBIX TEXHOJIOTHUI).



TEMATHYECKOE INTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHMe pa3iesioB U TeM
NPOrpaMMbl

Ne n/m

Yucna v BeIUuciIeHud. PantmoHannLHbIe
qucia

Anre6pa1/1quKHe BBIPAKCHUA

ypaBHeHI/IH " HCPABCHCTBA

Koopaunate! u rpaduxu. OyHKIUN

[ToBTOpenue u 06001IIEHNE

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

KoanyecTBO 4acoB

Bcero

25

27

20

24

102

KonTposbHubie
padoThI

IIpakTnueckue
padoThI

DJIeKTPOHHBbIE
(¢ poBbIe)
oOpa3zoBareJibHbIE

pecypchbl

bu6mmorexa [JOK
https://m.edsoo.ru/7f415h90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415h90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415h90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415h90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

Ne n/m

HanmeHoBaHue pa3iesioB U TeM
NporpaMmabl

Uucina n BerunciieHus. KBagparusle
KOpHU

Yucna u BerunciicHus. CTeneHb ¢
LEJIBLIM IT0Ka3aTeIeM

Anrebpanyueckue BhIpaKeHUSI.
KBanpaTtHseiil TpéxuneH

AnreOpandeckiue BBIPaKECHHUSL.
Anrebpanueckast 1poOb

YpaBHEHUS U HEPABEHCTBA.
KBagpaTtHbie ypaBHEHUS

VYpaBHenus u HepaBeHCTBA. CHCTEMBI
YpaBHEHU I

YpaBHEHMS U HEPABEHCTBA.
Hepasencrta

Oynkunu. OCHOBHbBIE TOHATHS

Konu4yecrBo yacos

Beero padoThl
15
7
5 1
15 1
15 1
13
12 1
5

Konrpoasnsie IIpakTuyeckue

DJIeKTPOHHBbIE
(uud poBbIe)
o0pa3oBarTeJ/ibHbIE

pecypebl

bubmuoreka IIOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [IOK
https://m.edsoo.ru/7f417af8

bubmuoreka IIOK
https://m.edsoo.ru/7f417af8

bubmuoreka IIOK
https://m.edsoo.ru/7f417af8

bu6morexa [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [IOK
https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 Oynkiuu. YnucnoBsie PyHKIUN

10 [ToBTOpEeHUE 1 0000ITICHNE

OBILIEE KOJIMYECTBO YACOB I1O
[NIPOTPAMME

102

bu6mmorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIACC

Ne
n/u

HanmeHoBaHue pa3iesioB U TeM
NporpaMmabl

Uucna u BpruncieHus. JleicTBUTENbHBIE
yucia

YpaBHEHMA U HEPABEHCTBA. YPABHEHUS C
OJIHOY IIEPEMEHH O

VYpaBHeHus u HepaBeHCTBA. CUCTEMBI
YpaBHEHU I

YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa

OyHKIUHU

YncnoBbIe OCIEA0BATEILHOCTH

[ToBTOpenue, 0600IIECHNE,
cucTeMaTu3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

Koanyecrso yacoB
Beero KourposibHbIe
padoThI

9

14 1
14 1
16 1
16 1
15 1
18 1

102 6

IIpakTH4eckue
padoThI

DJIEKTPOHHBbIE
(uud poBbIEe)
o0pa3oBareJjibHbIE

pecypenl

bubmnoreka [IOK
https://m.edso0.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6nmnoreka [JOK
https://m.edsoo.ru/7f419d08

bu6nunoreka [JOK
https://m.edsoo.ru/7f419d08

Bu6nunoreka [JOK
https://m.edsoo.ru/7f419d08

bu6nunoreka [JOK
https://m.edsoo.ru/7f419d08

Bu6nunoreka [IOK
https://m.edsoo.ru/7f419d08



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08







