HOACHUTEJBHASA 3AIINCKA
JlanHasi pado4asi IPOrpaMMa cOCTaBJICHA B COOTBETCTBHH €

denepanbHbI 3aK0H OT 29 gekabps 2012 1. Ne273-d3 "O6 o6pa3zoBaHHH B
Poccuiickoit @eneparuu” (Ct.12 1.6.3., ¢1.97,98) (penaxuus Ha 01.09.2024)
npuka3 Munnpocsemenusi Poccun ot 31.05.2021 No287 «O06 yTBepKIeHUH
denepanbHOTO  TOCYJApCTBEHHOTO  CTaHIAapTa  OCHOBHOTO  OOIIETro
oOpa3oBaHUs,

npuka3 MunuctepctBa npocBenieHuss PO ot 22.03.2021 Nell5 «O6
yrBepkaenun llopsiaka opraHu3allii W OCYIIECTBICHHS 00pa3oBaTeIbHOU
NEATEIbHOCTH 1O OCHOBHBIM  00mIe0o0pa3oBaTeIbHBIM  IporpamMmaMm -
oOpa3oBaTeNIbHBIM IPOrpaMMaM HayajdbHOTO OOIEro, OCHOBHOTO OOIIETO U
CpeaHero oo1iero oopa3oBaHus,

npuka3  MwunucrepctBa  mpocBemieHus PO ot 18.05.2023  Ne370
«OO0 yTBepxkIeHn ¢eaepaabHOl 00pa3oBaTENbHONM MPOTPaMMbl OCHOBHOTO
o011iero oOpa3oBaHus»,

npuka3 MuHnnpocBemenuss Poccun ot 27.12.2023 Nel028 "O BHeceHuu
U3MEHEHUN B HEKOTOphbIe NpHKa3bl MHUHHCTEpCTBa 00pa30BaHUS W HayKd
Poccuiickon ®epepaunn u  MuHHcTEepcTBa IpocBelleHus Poccuiickon
denepanuu, Kacarouecs: (eaepalibHbIX TOCYIaPCTBEHHBIX 00pa30BaTeIbHBIX
CTaHJIaPTOB  OCHOBHOIO oOOHIET0 00pa3oBaHUsS M CPEIHEro  OOIIero
oOpa3oBaHus'",

npuka3 Munnpocsemennss Poccnn ot 22.01.2024 Ne31 "O BHeceHumn
U3MEHEHH B HEKOTOpble MpuKa3zbl MUHHCTEPCTBa OOpa30BaHUS W HAYKH
Poccuiickon ®epepaumn u  MuHuctepctBa npocsenieHus Pocculickon
®enepanuu, kKacaroumecs (eaepalbHbIX T'OCYIapCTBEHHBIX 00pa30oBaTEIbHBIX
CTaHAAPTOB HAYaJIbHOTO 0O0Iero oOpa3oBaHWs U OCHOBHOTO OOIIETo
00pa3oBaHuUs,

npuka3 Munnpocsemennss Poccun ot 19.02.2024 Nell1l0 "O BHecenun
U3MEHEHH B HEKOTOpble MpuKa3zbl MUHHCTEPCTBa OOpa30BaHUS W HAYKH
Poccuiickon ®epepaumn u  MuHnuctepcTBa mnpocBenieHus  Poccuiickon
®enepauuu, Kacarouecs: (eaepabHbIX IOCYJIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJIapTOB OCHOBHOT'O 00IIIero 00pa3oBaHus",

npuka3 Munnpocsemennss Poccun ot 19.03.2024 Nel71 "O BHecenun
U3MEHEHUN B HEKOTOpPBIE NpUKa3zbl MuHHUCTEpCTBaA NpocBeleHus Poccurickon
Oenepanuu, Kacarommecss  (GeaepalbHBIX  00pa30BaTEIbHBIX  MPOTPaMM
HayajJpHOro o00mero oOpa3oBaHHs, OCHOBHOTO oOImero oOpa3oBaHUsS U
cpeaHero oo01ero oopaszoBanus'.

AnreOpa sIBASE€TCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHUS:
OHa 00ecTeunBaeT N3ydeHUe IPYTUX TUCIUILIINH, KaK €CTECTBEHHO- HAYYHOTO, TaK
U TYMaHUTapHOTO IIMKJIOB, €€ OCBOGHHWE HEOOXOAMMO IS TPOJOJDKEHUS



oOpa3oBaHMsl U B TOBCEIHEBHOM >XM3HU. Pa3zButHe y oOydarommxcs Hay4YHBIX
MPEJICTABICHUA O MPOUCXOXKIECHUU U CYIIHOCTH anreOpandeckux aOCTpaKIIMid,
crnoco0e OTpa)kKeHUsI MaTEMAaTUYECKOM HAyKOHM SIBJIEHUM U MPOLECCOB B MPUPOJIE U
oOlecTBe, poJIM MaTEMaTUYECKOrO0 MOJICTUPOBAHUS B HAy4YHOM IIO3HAHUU U B
IPAKTUKE CHOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KayecCTB
MBIIIJICHUS, HEOOXOIUMBIX JIJISl aJanTalid B COBPEMEHHOM IU(POBOM 00IIECTBE.
N3yuenne anrebpbl obOecrmeunBaeT pa3BUTHE YMEHHs HaOMIOAaTh, CPaBHUBATH,
HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIIOCOOHOCTU
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JEHUCTBHSI U BBIBOJABI, (POPMYIHPOBATH
yTBepkeHus. OcBoeHHE Kypca aireOpbl 00ecredMBacT Pa3BUTHE JIOTUUECKOIO
MBIIUICHUS] OOYYarOIIMXCSA: OHM HCIOJB3YIOT JCAYKTUBHBIE M WHIYKTHUBHBIC
paccyxieHus, oOOOIIeHWEe M KOHKpETHU3allhio, aOCTparupoBaHUE W aHAJIOTHIO.
OOydenue anrebpe mpeanosiaraeT 3HAYUTEIBHBIH O00BEM CaMOCTOSTEIHHOU
JESTeIbBHOCTH 00YYaroInXcsl, IO3TOMY CaMOCTOATEIbHOE PEIICHUE 3a]1a4 SIBJIIETCA
pean3anyei AesITeIbHOCTHOTO IPUHIUIIA 00YUYEHMUSL.

B crpykType mporpammel y4eOHOro Kypca «AiredOpa» ajsi OCHOBHOIO OOILEro
oOpa3oBaHMsI OCHOBHOE MECTO 3aHHUMAIOT COIEPKATEIbHO-METOANYECKUE JINHUU:
«Uucna u  BBIUKCICHUS», «ANreOpandeckue BBIPDRXKECHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxpas u3 3TUX CcOAEpXKATEIbHO-METOANYECKUX
JIMHUM Pa3BHUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUYECHUS Kypca, B3aUMOJEUCTBYS C
ApyTMMHU €ro JuHUsAMH. B Xoxe wu3ydeHus y4yeOHOro Kypca OOydaromumcs
MPUXOJUTCS JIOTUYECKH PacCyIaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpPHIE OCHOBBI JIOTMKH, NPEICTAaBICHHbIE BO BCEX OCHOBHBIX pazJernax
MaTeMaTHYECKOro 0Opa3oBaHUS M CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB YHUBEPCAJIBHOIO MaTeMaTHYECKOro A3bIka. CoaepKaTeabHON U CTPYKTYpPHOU
OCOOEHHOCTBIO y4eOHOTro Kypca «Anredpa» SBISETCS €ro UHTErPUPOBAHHBIN
XapaKkTep.

Conepxxanue TuHUM «Yucaa U BBIYUCICHUS» CIIY)KUT OCHOBOM MJIS JalibHEHIIIEro
U3yYEHUsT MaTEeMaTUK{, CIOCOOCTBYET DPAa3BUTHUIO y OOYYaIOUIUXCSA JIOTUYECKOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHUS II0JIb30BAThCS AQJITOPUTMAaMH, a TakKke
OPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCETHEBHOM JKU3HHU.
Pa3BuTre NOHATHS O YKCJIE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl CBSI3aHO C
paloHaIbHBIMU U UpPPALMOHATIBHBIMU YHCIaMU, (OPMUPOBAHUEM



IPEeICTaBIICHUN O JEHCTBUTEILHOM YKCIie. 3aBEpIlIEHUE OCBOEHUS YUCIOBON JTUHUU
OTHECEHO K CpeJlHeMY 00111eMy 00pa30BaHMUIO.
ConepxaHue JByX aireOpandeckux JIMHUA — «ANreOpandyecKkue BBIPAXKEHUS» U
«YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Yy OOYYaIOIIUXCS
MaTEMaTHYECKOro amnmnapara, HeOoOXOAMMOTO JUIs PEIICHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TIPEIMETOB U MPaKTUKO-OPHUEHTUPOBAHHBIX 3afad. Ha  ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUs Y4YeOHBI MaTepuan TPYNIHPYETCS BOKPYT
palMOHANBHBIX BBIpaKeHUI. AnreOpa JIEMOHCTPUPYET 3HAUCHHE MATEMATHKH Kak
A3bIKa I TOCTPOEHUST MAaTEMaTUYeCKUX MOJeNIed, OMHUCAaHMs TPOIECCOB H
ABJICHUH peanbHOro Mupa. B 3a1aun oOyuenus anredpe BXOIAT TaKkKe JalbHEHIee
pa3BUTHE aJTOPUTMUYECKOTO MBINUICHUS, HEOOXOAMMOIO, B YaCTHOCTH, JJIS
OCBOCHMSI Kypca HUH(POPMATUKH, U OBJQJCHHE HAaBBIKAMU JEAYKTHBHBIX
paccyxnaenuid. I[IpeoOpa3zoBaHuEe CHUMBOJIBHBIX (DOPM CHOCOOCTBYET pa3BUTHIO
BOOOpaKeHUs1, ClIOCOOHOCTEN K MaTeMaTHUYE€CKOMY TBOPUYECTBY.
Conepxanue GYyHKIMOHAIBHO-TpAQUUECKON JMHUM HAlEJIEHO Ha TOJIyYeHUE
oOy4JaronMMuUCs 3HAaHUM O (PYHKIUSAX KaK BaKHEWIIEH MaTeMaTHYECKOW MOJenu
JUIS ONKCAHUS U UCCIEA0BAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUN B MIPUPOACH
obuiectBe. M3yueHune marepuaia criocoOCTBYET Pa3BUTHIO Y O0yUYaOIIUXCsl YMEHUS
WCIIONIb30BaTh pa3jMuHbIe BBIPA3UTENbHBIC CPEJICTBA f3BIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKUE, Tpaduueckue, BHOCHT BKiIag B (OPMUPOBAHUE
MPEICTABICHUIA O POJIM MAaTEeMATUKH B PA3BUTUHN ITUBUIIM3AINH U KYJIbTYPHI.
CormacHo yueOHOMY IulaHy B /-9 Kiaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBII BKIIOYAET CIEIYIOIIME OCHOBHBIE pa3felibl COACpIKAHMS:
«Uncna © BBIYUCICHUA», «ANreOpandecKkue BBIPAKCHUS», «YPaBHEHHUS W
HEPaBEHCTBA», « DYyHKITUNY.
Ha uzydenne yuebHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjacce
— 102 4aca (3 yaca B Hezenmo), B 8 kimacce — 102 gaca (3 yaca B Henmeno), B 9
knacce — 102 yaca (3 yaca B HeZIeINIO).



Yucaa v BbIYUCICHUS

PanmonaneHple uncia, HUppanUoOHAIbHBIE 4YHUCHIA, KOHEYHbIE M OECKOHEUYHBIE
JecsITUUHbIE 1poOu. MHOXKECTBO JAEUCTBUTENbHBIX YHUCEN, AEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUYHBIC JeCATUYHBIC aApoOW. B3amMHO OJHO3HAYHOE COOTBETCTBUE
MEK]1y MHOKECTBOM JEUCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MPSIMOM.

CpaBHEHHME  [ICWCTBHUTENIBHBIX  YHCEN,  apUPMETHUYECKUE  ACHCTBUA  C
NENCTBUTEILHBIMU YHCIIAMHU.

Pa3smeppl OOBEKTOB  OKpYXKAIOIIErO0 MHUpPA, JJIUTENBHOCTh IPOLIECCOB B
OKPYXKaroIEeM MHpE.

[TpuOnmxE€HHOE 3HAUEHNE BEIMUUHBI, TOUHOCTb NPUOIKeHNs. OKpYIJIEHUE YUCEIL.
[Ipukuaka u OLEHKa PE3YyIbTaTOB BBIUYNCICHHMN.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHue. PelieHue ypaBHEHHMHM, CBOISIIUXCA K JIMHEHHBIM.
KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUMH, CBOAAIIMXCA K KBAaJIPaTHBIM.
bukBaaparHoe ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHHU TPETbEN M YETBEPTOMN
CTEIIEHEN Pa3JI0’KEHUEM HAa MHOKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUW. PelleHne TEKCTOBBIX —3adad
anredpan4eckuM METOA0M.

VYpaBHeHue ¢ [ByMs NEpeMEHHbIMH M ero rpaduk. PemeHue cucrem aByx
JMHEWHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU. Pelienue cucreM AByX ypaBHEHHH,
OJTHO W3 KOTOpBIX JHUHEHHOe, a Jpyroe — BTopoi creneHu. ['paduueckas
UHTEpIIpETaLNs CUCTEMBI YPABHEHUU C IBYMs IIEPEMEHHBIMHU.

Pemennie TEKCTOBBIX 3ajad  anreOpayeckuM CIIOCOOOM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOW mepemMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckas wmHTEprnperanys HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMH.

DOYyHKIUU

KBagpatnunas ¢ynkuus, e€ rpaguk u cpoiictBa. Ilapaboina, koopAuHATHI
BEPIINHBI 1TapadoJIbl, OCh CAMMETPHUH MapadoJIbl.

Ipaduxu yrxrmit: Y = kx, y = kx + b, y = k/x, y = x3,y = Vx, y = || , n ux
CBONCTBA.

Yucsi0BbIE OCTECA0BATEIbHOCTH M IIPOTPECCHH

[ToHATHE YMCITOBOM MOCIIEIOBATEIBHOCTH. 3aaHUE TOCIIEI0BATEIIBHOCTH
peKyppeHTHOM (hopMysoi u popMyIoi N-TO YiieHa.

Apudmernueckas u reomerpuueckas nporpeccud. @opmyiibl N-ro 4jieHa
apu(pMETHIECKON ¥ TeOMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.



N3obpaxkenne 4uieHOB apu(PMETUUECKON U TEOMETPUYECKON MpPOrpeccuil ToukaMu
Ha KOOPJIMHATHOMW IIOCKOCTH. JIMHEMHBIN M SKCIOHEHIMAIbHBIN pocT. CIIOKHbIE
MPOIICHTHI.



IINTAHUPYEMBIE PE3YJbBTATDI OCBOEHUA ITPOI'PAMMUBI
YYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS MPOTPaMMbl y4eOHOTO Kypca
«Anre0Opa» XapaKkTepHu3yloTCs:

1) maTpuoTHYecKoe BOCIUTAHUE:
NPOSIBJICHUEM HHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHHEM K JOCTIKEHUSM POCCHUUCKMX MAaTeMaTHUKOB U
POCCHIICKOMI MaTeMaTH4E€CKOM IIKOJbI, K HCIOJb30BAHUIO 3TUX JOCTHKEHUN B
JIpYTUX HayKax M NPUKIAIHBIX cpepax;

2) Tpa:KIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U pPealiu3alliu €ro Ipas,
OpPEJCTaBICHUEM O MaTeMaTHUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS Pa3IUUYHbBIX
CTPYKTYp, SBJIEHHUH, Npolenyp TIpakJaHCKOro oOuiecTBa (Harpumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHHIO JTHYECKUX Npo0JIeM, CBA3AHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTH)KEHMM HayKH, OCO3HAaHHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX TPUHIUIIOB B AESITEIBHOCTU YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHHUE:
YCTAaHOBKOM HAa AaKTMBHOE YYaCTHE B pELICHUU NPAKTUYECKUX  3a7ad
MaTEMaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTUYECKOTO
o0pa3oBaHMsI Ha TPOTSHKEHUU BCEH JKU3HU [JISl YCIENTHOW MpOoQeCcCHOHATBHON
NEeSATENbHOCTH W PAa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHAMBUIYAILHON TPAEKTOPUU OOpPA30BAHMS U KU3HEHHBIX IIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:
CIOCOOHOCTBIO K SMOLMOHAJIBHOMY M 3CTETHUYECKOMY  BOCHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pELICHUW, PacCyKIEHUH, YMEHHIO BUIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:
OpUEHTAalLlUE! B JIEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPE/ICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YEJIOBEKa, MPUPOAbI U OOILIECTBA,
NOHMMaHUEM MAaTEeMaTHUYECKOW HAyKH Kak c(epbl 4elOBEYECKOH IesTENbHOCTH,
ATaroB €€ pa3BUTHUS M 3HAYMMOCTU [JIi Pa3BUTUS LIMBUIIM3AIMU, OBJAJCHUEM
S3bIKOM MATEMaTUKH M MAaTeMaTUYECKOW KYJIbTYpOill KakK CpEJICTBOM TIO3HAHMS
MUpa, OBJIAJCHUEM POCTEUITUMU HABBIKAMH MCCIIEIOBATEIbCKONACATENBHOCTH;



6) ¢uznyeckoe BocnuTaHue, popMHupoBaHHEe KYJIbTYPbI 310POBbS U
IMOLMOHAJBHOI0 0J1Ar OOy YU :

TOTOBHOCTBIO MPUMEHITh MaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOErO 370POBBA,
BEJICHUS 3J0POBOTO 00pa3a >KU3HH (310pOBOE MUTAHHE, COATTAHCUPOBAHHBIN PEXUM
3aHATUNA U OTAbIXa, PEryjsipHas (u3nyecKas aKTHMBHOCTb), C(POPMUPOBAHHOCTHIO
HaBblKa pedIieKCUH, MPU3HAHUEM CBOETO MpaBa HAa OMIMOKY M TaKOro e Ipasa
IPYTOro 4ej0BeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:
OpHEHTallMEeld Ha IPUMEHEHUE MATEMaTUYECKHUX 3HAHUU Ul pEelIeHUs 3a]ad B
00JacTi COXPaHHOCTU OKPYKAIOIIEH Cpenibl, INIAHUPOBAHUS MTOCTYIIKOB M OLIEHKU
UX BO3MOXHBIX IOCJIEICTBUN JJI1 OKPYXalOLIe cpebl, 0CO3HAaHUEM TI100aTbHOTIO
XapakTepa SKOJOTUYECKUX POOJIEM U IyTEH UX PEIICHMUS;

8) aganTanus K H3MEHSIOIUMCS YCJTOBHSIM COIMAILHOI M MPUPOIHOI

cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHSIX HEOIPEACIIEHHOCTH, MOBBIILIECHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTHUECKYIO JESITENBHOCTh, B TOM YHCIIE YMEHHE
VUUTBCS Yy JPYTuX JIOJed, NMpuoOpeTrat B COBMECTHOW JESTEIbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIbITA IPYTUX;
HEO0OXOAMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4HUCJIE (POPMYIUPOBATH
UJCH, TOHATHUS, TUMNOTE3bl 00 OO0BEKTaX M SBIEHUSAX, B TOM YMCIE paHee
HEU3BECTHBIX, OCO3HABaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH,
IIJIAHUPOBATH CBOE Pa3BUTHUE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYalMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI3OB, TPeOYIOIUNH KOHTPMEp, KOPPEKTHPOBAaTh MNPUHUMAaeMble
pelieHuss M JeHCTBUS, (POPMYIMpPOBaTH M OLICHUBATh PHUCKU M MOCIEACTBUS,
bopMUPOBATH OBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIC y4YeOHbIe IeiiCTBHS

ba3oBbie jiornueckue aeicTBus:

e BBIBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIEC MPU3HAKA MAaTEMAaTUYECKHUX
OOBEKTOB, MOHSATUHN, OTHOLICHUN MEXIy MOHATUSAMHU, (HOPMYIUPOBATH
ONpeNeNeHusl IMOHATHUW, YCTAaHaB/IMBAaThb CYIIECTBEHHBIM  IMPU3HAK
KJaccu(uKanuy, OCHOBaHUSA JUIsi OOOOUIEHUS M CpPAaBHEHHS, KPUTEPUU
IPOBOJUMOTIO aHAIN3a;

e BOCHOPUHHMMATH, (OPMYIUPOBATH U  MPEOOPa3OBBIBATH  CYXKIACHMS:
YTBEPAUTENbHbIE W OTpPULIATENIbHbIE, €IUHUYHbIC, YACTHbIE M O0OIIue,
YCIIOBHBIE;



BBISIBJISITH ~ MaT€MAaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
npotuBopedrsi B (akTax, JaHHBIX, HAOMIOJECHUSX W YTBEPKICHUSAX,
mpeayiaraTh  KPUTEpUHM IS BBISIBIICHWS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JieaTh BBIBOABI C HUCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEIYyKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHAJIOTHU;
pazOupaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUHN (MPSIMBIC U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOATENILHO HECJOXKHBIE 0Ka3aTelIbCTBa
MareMaThudecknx (aKToB, BBICTpPAWBATh AaPTYMEHTAIMIO, IPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,
BBIOMpaTh CIIOCOO pelieHust y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pElICHUs, BBHIOMpaTh HauOoJiee MOAXOASIMUA C YIETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBrle nucciiegoBarejbcKkHe AeCTBUA.

UCIOJIb30BaTh BOMPOCKHI KaK MCCIEI0BATEIbLCKUM MHCTPYMEHT IMO3HAHMUS,
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUUE, MpodiIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBAaTh HMCKOMOE M JaHHOE, (OpMUPOBAThH
TUI0TE3y, apTYMEHTHPOBAThH CBOIO MTO3UIINI0, MHCHUE;

MPOBOJIUTh TIO CAaMOCTOSATEIBHO COCTaBJICHHOMY TUIAHY HECIIOXHBINA
DKCIIEPUMEHT,  HEOONBIIOE  HCCIEJAOBaHHWE IO YCTaHOBJICHHIO
OCOOEHHOCTEM MaTeMaTHuuecKoro OObEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy cOOOi;

CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBENEHHOTO HAOJIOCHUS, UCCIEIOBaHUS, OIICHHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHMIA;

IPOTHO3UPOBATh BO3MOXXKHOE PAa3BUTHE TPOIIECCa, a TAKXKE BBIJBUTATh
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pab6ora ¢ undgopmanmei:

BBUSIBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTHh HWH(OpMALUU, JaHHBIX,
HEO0OXOJAMMBIX JJIs1 PEIICHUS 3a]auH;

BBIOMpPATh, AHAJIU3UPOBATh, CHCTEMATHU3UPOBaTh M HWHTEPIPETHPOBATH
UH(GOPMAIUIO Pa3IUYHBIX BUAOB U (POPM Ipe/ICTaBIICHNUS;

BbIOMpaTh (opMy TMpeAcTaBiIeHUS HHPOpMAUUKU U WUIIOCTPUPOBATH
peraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMm#, WHOW TrpaduKol U WX
KOMOMHAIIUSIMU;

OLICHUBATh HAAEKHOCTh HMH(MOpPMALMU MO KPUTEPUSIM, MNPEIIIOKEHHBIM
yuuTeneM Uik chOpMyIHUPOBAHHBIM CAMOCTOSITENBHO.



KoMMmyHHKaTHBHBIE YHHBeEpPCAIbHbIE ydeOHbIC 1eiiCTBUS:

BOCIIpUHUMAaTh U (OPMYJIUPOBaThb CYXKJAECHHUS B COOTBETCTBUM C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO
XOJly pelIeHUs 3a]1a4l, KOMMEHTUPOBATH IMOJTYYEHHBIN pe3yJbTaT;

B X0JIe 00CYKJI€HUS 3a]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1a4uM, BbICKAa3bIBaTh UJIEU, HALICJIEHHbIE HAa TIOUCK
pELIECHUs, COINOCTAaBJIATh CBOM CYXIECHUA C CYXKACHUSIMH JPYIHX
YYACTHUKOB Juajnora, oOHapyKMBaTh PAa3lMYh€ U CXOACTBO MO3UIUH, B
KOPPEKTHOU GopMe (HopMyaupoBaTh pa3HOIIIACHS, CBOH BO3PAXKEHUS;
OPEICTaBIATh  pe3yJbTaThl  pEUIeHMs  3aJaud,  JKCIEPHUMEHTa,
UCCIIEJIOBaHUsI,  IPOEKTa,  CaMOCTOSATENbHO  BBIOMPATH dopmar
BBICTYIUICHHUS C YYETOM 3aj1ad NPE3CHTALNUN U OCOOEHHOCTEN ay JUTOPHH;
MMOHUMAaTh W HKCHOJb30BaTh  NPEUMYLIECTBA  KOMaHIHOM U
WHJIUBUyaIbHOM paOOThl TpPU PEHIEHUH YYEOHBIX MaTeMaTUYECKHX
3azay;

OPUHUMATh LEJIb COBMECTHON JEATENBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paloOThl, pacmpeneisTh BUAbl padOT, JOroBapUBaThCS,
00CyKIaTh MPOLECC U pe3ysbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TIPYMNIOBbIX (opMax paboTel (00CyxkaeHUs, OOMEH
MHEHHUSIMH, MO3TOBbIE€ IUTYPMBl M JpYTH€), BBINOJHATH CBOK 4YacTb
paboThl U KOOPJAMHUPOBATH CBOM JICHCTBUS C JPYTMMH YWICHAMU KOMaH/bI,
OLICHHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPUSM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

PeryasiTuBHbIC YHHMBEpPCAJbHbIC y4eOHbIC AeiiCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJISITh TUIAH, QJITOPUTM DPEIICHUS 3a/auu (WU €ro
94acTh), BBIOUPATH CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BApUAHTHI pEUICHUM C YYETOM HOBOW MH(OpMAIUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIM HHTEJICKT:

BIIAJICTh CIoco0aMM  CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca M
pe3yJibTaTa pelIeHuss MaTeMaTUYECKOM 3aauu;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IPHU PEIICHUU
3a7a4d, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, HANICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OILICHMBATh COOTBETCTBUE PE3yJIbTaTa JACATEIBHOCTU IOCTABICHHON €U
U YCJIOBHSM, OOBSCHATh MPUYUHBI JOCTHKEHUS WIN HEJOCTHKEHUS LENH,
HAXOJUTh OIIHUOKY, 1aBaTh OILICHKY TPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI

K xoniy o0yuyenus B 9 kijiacce o0yyaromuiics Mojay4yuT CIEeAyIOlue MpeaMeTHbIe
pEe3yJIbTATHI:

Yucia 1 BBIYUCTICHUA

CpaBHUBaTh M yHOPSJAOYMBATH pAlMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIHA.
BoinonsaTh apupMeTnyeckue ASUCTBUS C palldOHATBHBIMU YHCIIAMH,

coyerass yYCTHbIE U IIMCbMEHHBIC IPUEMBI, BBINOJHATh BBIYUCICHHUS C
MppaluOHAIbHBIMU YUCIAMH.

Haxomute 3HaueHus creneHerd C LENbIMM NOKA3aTEIsIMH M KOPHEW, BBIYUCIATH
3HAYECHMS YUCIIOBBIX BBIPAKECHUMN.

OKpyrJisiTh  JEWCTBUTEIBHBIE  YHWCIA, BBINOJIHATH NPUKHUIKY  pe3ysbTaTa
BBIYMCJICHUN, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHMs U HEPABEHCTBA

PemaTtp yiMHENHBIE W KBaJpaTHbIE YPABHEHUS, YPAaBHEHUS, CBOISALIMECS K HHUM,
npocTeiime ApoOHO-paliOHaIbHbIE YPaBHEHHUS.

Pewmars cucrtemsl IByX JIMHEMHBIX YPAaBHEHUHN C JABYMS IIEPEMEHHBIMU U CUCTEMBI
NBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISACTCS JINHEMHBIM.

Pemate TekcToBbIE 3a7aud anreOpanvyeckuM CIOoCOOOM C MOMOILBIO COCTaBIIEHUS
YPAaBHEHMs WIM CUCTEMBI IBYX YPABHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTh MpOCTEUIINE UCCIEAOBAHUS YPABHEHUM M CUCTEM YPAaBHEHHH, B TOM
quclie ¢ MPUMEHEHHEM rpaduuecKkux MpeacTaBiIeHUN (ycTaHaBIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUN PEIICHMS], €CIIM UMEET, TO CKOJIBKO, U IPOYEE).
Pemate nuHeliHbIE HEPABEHCTBA, KBAJApPATHBIE HEPABEHCTBA, N300paXkaTh pelICHUE
HEPABEHCTB HA YMCIIOBOM NPSAMOM, 3aIIMCHIBATh PEIIEHNE C IOMOIIBI0 CUMBOJIOB.
Pemars cucreMbl JUMHEWHBIX HEPABEHCTB, CHUCTEMBbI HEPABEHCTB, BKIIHOYAIOLIKE
KBaJ[paTHOE HEPABEHCTBO, H300pa)xkaTb pEIIEHUE CHCTEMbl HEPaBEHCTB Ha
YU CJIOBOU MPSIMOM, 3alIMCHIBATh PELICHUE C TIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELLICHUH PA3IMYHBIX 3aa4.

DyHKUNHA

Pacno3naBath (QyHKIUN MU3YYEHHBIX BHJOB. [lOKa3pIBaTh CXeMaTUYECKU

pAacIoJIOKEHUE Ha KOOPIAMHATHOW IUIOCKOCTH TpadukoB GyHKIuN Buma: y = KX, y



=kx+b,y=k/x,y=ax2 + bx + ¢,y = x3, y = Vx, y = ||, B 3aBHCHMOCTH OT
3HAYCHHH K03()(DUIIMEHTOB, OMKCHIBATH CBOMCTBA (DYHKITHIA.

Crpoute U u300pakaTb CXEMaTHYECKH IpaUKU KBaJApPaTHUUHBIX (QYHKIIMM,
OTKCHIBaTh CBOMCTBA KBAIPATUUHBIX (PYHKIIUA 10 UX TpaduKaM.

Pacno3naBaTh KkBaapaTHuHyl0 (YHKUIHIO 1O (opmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIMH U3 peanbHOH KU3HU, (PU3UKHU, TEOMETPHUU.

YuciioBble OCIEA0BATEIBHOCTH U NPOTPECCUH

Pacno3naBaTh apuMeTHUECKYI0 U T€OMETPUUECKYIO MIPOTPECCUU TP Pa3HbIX
crioco0ax 3a1aHusl.

BbINONHATE  BBIYUMCIEHUS C  HCHOJAb30BaHMEM  (opMmyn N-ro  4jeHa
apu(pMeTHYECKON U TeOMEeTPUYECKOM MPOrpeccuii, CyMMbI MEPBBIX N UJIEHOB.
N300paxaTh 4jieHbl IOCJIEIOBATEIbBHOCTH TOYKAMU Ha KOOpPJAUHATHOM
IJIOCKOCTH.

PemaTe 3a1aum, CBA3aHHBIE C YUCIOBBIMH MOCIEA0BATEIILHOCTAMHU, B TOM YHCIIE
3a/layd U3 peajbHOM KHU3HU (C HCIOJB30BAHUEM KaJbKYJISATOpA, LU(PPOBBIX
TEXHOJIOTHUH).
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