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IHosicHuTEeNLHAA 3ANIUCKA

Kypc «Maremaruueckass TpaMOTHOCTB»  SIBISAETCS  OPEAMETHO  —
OpPMEHTUPOBAHHBIM W MpPEAHA3HAYEH IS PACIIMPEHUS MPAKTUYECKUX 3HAHUU
yuamuxcs. OH pacuupsier 6a30ByI0 ImporpamMMmy 1o MaTeMaTUKe, HEe Hapylias ee
nesocTHocTu. [IporpamMmma Kypca CONEpKUT 3aJaHus, B KOTOPBIX YUYEHHKH
COBEPIICHCTBYIOT HAaBBIK HCIOJb30BAaHUS MPUOOPETEHHBIX 3HAHUM M YMCHHH B
MPAKTUYECKON JIESITEIbHOCTM W TOBCEIHEBHOW KWU3HU, YMEHHE CTPOUTH H
HCCIIEIOBaTh MPOCTEUIIME MaTeMaTH4yeckue wmoAenu. PPopmMylaupoBKa 3TUX
3aIaHUI COACPIKUT MPAKTUUECKUN KOHTEKCT, 3HAKOMBIM ydalllUMCsl WU OMU3KUN
MX )KU3HEHHOMY OIIBITY. Takue 3aJaHus HOCAT Ha3BAaHUE «IIPUKIIAHBIE 3aJaUm.

Pemenus mpukiIaaHbIX 3aa4 — 3TO ACATEIBHOCTD, CJOXKHAS JJI y4alluxcsl.
CnoXHOCTB €€ OIpeeNsaeTcs, MPeXkae BCero, KOMIUICKCHBIM XapaKTepoM paboThI:
HY>KHO BBECTH IMEPEMEHHYIO U CYMETh MEPEBECTH YCIOBUE HA MaTEMaTUYECKUU
A3bIK; COOTHECTH IOJYYEHHBIM pPE3yNbTaT C YCIOBHEM 33aa4d W, €CIU HYXKHO,
HANTH 3HAYECHUS €€ KaKuX — TO BeIWYMH. KaXkapldi W3 3TUX OTAlOB —
CaMOCTOATENbHASA U YaCTO, TPYTHOJAOCTHKUMAS JIJI YUaIUXCs 3a7ay4a.

[Ipennaraemsiii Kypc UMeET MIPUKIIAIHOE U 001Ie00pa30oBaTeIbHOE 3HAUCHUE:
OH CIOCOOCTBYET TOBBIIIEHUID MATEMaTUYECKOM TPaMOTHOCTU, Pa3BUTHUIO
JIOTMYECKOTO MBIIIJICHUS, COOOPa3UTEILHOCTH M HAOII0AaTEIbHOCTH, TBOPUYECKUX
CIIOCOOHOCTEM, MHTEpeca K IMpeaMeTy, JaHHOW TeMe M, 4TO OCOOEHHO BayKHO,
GbopMUPOBAHUIO YMEHHUS pellaTh MPAKTUYECKHE 3aJayd B Pa3IudHBIX cdepax
JIEeATeIbHOCTH 4YeJioBeKa. PellleHne Takux 3aad CIocOOCTBYET MPUOOPETEHUIO
ombITa paboOTHI ¢ 3amaHueM, (GHOpMUpPOBaHHIO OOJiee BBICOKOM, MO CpPaBHEHUIO C
00s13aTE€IbHBIM YPOBHEM CIIO)KHOCTH, MAaT€MaTHYECKOW KYJIbTYpbl YUal[UXCH.
[Ipukiagaple 3agayd  OPUYYAOT  y4YalUXCS  MOJIB30BATHCS  CIPABOYHBIM
MaTepuajioM, 3acTaBlsAIOT TUIyOXe H3ydaTh TCEOPETHUECKHH  MaTepua,
MpEeBpalaloT 3HAHUS B HEOOXOJIUMBIM JIEMEHT MPAKTUYECKOU AESATEIBLHOCTH, a
9TO BAXXHBII KOMIIOHEHT MOTHMBAllMM Y4Y€HUs. BbINONHAS Takue 3aaaHus,
yYaluecs: OKa3bIBalOTCS B OJHOW U3 KU3HECHHBIX CUTyallud U y4aTcs OTBEYaTh HA
BO3HUKAIOIIME BOIPOCHI C TIOMOIIbKD 3HAHWUW, IMIOJYYEHHBIX HAa YpOKax
MaTEMAaTHUKH.

[IporpaMmma  gaHHOTO  Kypca  OpUEHTUpPOBaHAa Ha  NPHOOpPETEHUE
ONPEAEIECHHOIO OIbITA PEUICHUS NPUKIAAHBIX 3a1ad. VM3ydeHue maHHOTO Kypca
TECHO CBSI3aHO C TAKUMH JUCHUILIMHAMHU, Kak ainredpa u reomerpus. [JaHHbIN Kypc
MIPEICTABIIACTCS OCOOCHHO aKTyaJlbHBIM M COBPEMEHHBIM, TaK KaK PacCHIMpSeT U
CUCTEMATH3UPyEeT 3HAHUS YyYallUXCcs, TOTOBUT HUX K 00Jie€ OCMBICIEHHOMY
MOHUMAHHIO TEOPETUYECKUX CBEJICHUMN.

JlanHas porpaMmma IIOJIHOCTBIO COOTBETCTBYET  TpeOOBaHUSIM,
MPEABIBISEMBIM K MPOIECCY MIKOIBHOTO MAaTEMaTUYECKOT0 00Opa30BaHUs:



COJIEP>KATENIbHOCTB;

YBJIEKAaTEeITLHOCTD;

JIOCTYITHOCTb;

pa3BUTHE UHTEIJIEKTA;

CBSI3b C 00IIIEUEIOBEUECKON KYIbTYPOM.

OTAnYUTENbHON OCOOCHHOCTHIO JAHHOW MPOrpamMMBbl SIBISIETCA TO, YTO
MEPEUYUCIICHHBIE 3aJa4ud OMNPEACNISIIOT HEOOXOAUMOCTh JI00MBATHCS TMOJYy4YCHUS
OOy4arolMMUCsT  3HaHWM, CHUCTEMAaTU3UPOBATh YXKE€ HMEIOIIMUECs 3HaHu,
HEOOXOAMMbIC JJIsi JIOCTMOKEHHS 0053aTe€IbHOTO YPOBHS 0O0pa3oBaHHS W HX
JanbHEHNIIero pa3BUTHSL.

3agaun, mpearacMple B JAHHOM NPOrpaMMe BHEYPOUYHOU IEATEIIBHOCTH,
WHTEPECHBI M YaCTO HE MPOCTHI B PEIICHUH, YTO TMO3BOJSET MOBBICUTH yUECOHYIO
MOTHBAIIMIO YYAIIUXCS U MPOBEPUTH CBOM CIIOCOOHOCTH K Maremaruke. Bmecrte ¢
TEM CoOJIepKaHUE MPOTPaMMbl TMO3BOJISIET YYEHHKY JIFOOOTO YpPOBHSI aKTUBHO
BKJIFOUATHCS B yU4eOHO-TIO3HABATENBHBIIN MPOIIECC U MAKCUMAIbHO MPOSIBUTH CeO0s:
3aHSTHS MOTYT TPOBOAWTHCS HAa BHICOKOM YpPOBHE CIIOKHOCTH, HO BKJIIOYATh B
ceOst BOTIPOCHI, JJOCTYITHBIE M HHTEPECHBIE BCEM yUalTUMCH.

[Iporpamma TO3BOJSIET peanu30BaTh AaKTyallbHbIE B HACTOSIIEE BpEeMs
KOMITE€TEHTHOCTHBIN, TUYHOCTHO OPUEHTHUPOBAHHBIN, NEATEIbHOCTHBIN MOIXOIbI.

Ha u3yuenue yueOHOro xypca «Anredpa» B 9 kimacce orBoautcs 34 gaca (1
yac B HEJETIO).



COAEPXKXAHME OBYYEHUASA
9 KIIACC

Yucaa v BBIYMCICHUA

PanronanpHbIe YKCia, UppallMOHATBHBIC YHCIIa, KOHEYHBIC M OCCKOHEUHBIC
JecsTUYHbIE ApoOor. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OCCKOHEUHBIE JCCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK1y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MPAMOM.

CpaBHEHHME JIEWCTBHUTEIBHBIX YHCEN, apuPMETUYECKUe JEHUCTBHUS C
JNEUCTBUTENBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKpPY’KarOIIEM MHpE.

[TpubnmxénHoe 3HAYCHNE BEIIMYUHBI, TOYHOCTh pubImxkeHus. OKpyrieHue
yucen. [Ipukuka u olieHKa pe3yJIbTaTOB BEIYUCICHUI.

YpaBHeHUS M HEPABECHCTBA

JInneriHoe ypaBHeHUE. PellieHrne ypaBHEHNM, CBOASAIINXCS K IMHEWHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOASUIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN PA3JIOKEHNEM HA MHOKUTEU.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUN. PerieHue TEKCTOBBIX 3ajiay
anreOpanyeckuM METOJIOM.

VYpaBHeHHe ¢ AByMsI IEPEMEHHBIMU U €ro Trpaduk. Permenue cuctem AByX
JIMHEVHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. PellleHne CUCTeEM IBYX YpaBHEHH,
OJIHO W3 KOTOpPHIX JHMHEHHOE, a Japyroe — BTOpod creneHu. ['paduueckas
MHTEPHIPETALUS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 33/1au aareOpandyeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTRBA.

Pemrenne NMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOU. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IniepeMeHHOoW. KBanpartHeie HepaBeHCTBA.
['paduueckass wHTEepnpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMM.

DOyHKUNHA

KBagpatnunas ¢ynkums, €€ rpaduk u cBoictBa. [lapabona, KoopAuHATHI
BEPIIMHBI TapadoJIbl, 0OCh CUMMETPHUHU MapadoIbl.

I'padukn byukmmit: y = kx, y = kx + b, y = k/x, y =x3,y =Vx, y = |X|, u ux
CBOWCTBA.

YucsioBbIe MOCJIEI0BATEILHOCTH U NIPOrPecCUm



[lonsiTHE YMCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE II0CIEA0BATEIBLHOCTH
pekyppeHTHOH (hopmysoit u popmyIioi N-ro uieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccur. @opmyibl N-ro yjaeHa
apru(MeTHYeCKO U reOMEeTPUUYECKOM MPOrpeccuii, CyMMbl IIEPBBIX N UJIEHOB.

N300paxkeHne dIEHOB apHUPMETHYECKONM U TE€OMETPHUUECKOH Mporpeccuit
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIOHEHUIMAIBHBIA POCT.
CIoXHbIE IPOLICHTBL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHS MPOrpaMMbl  Y4eOHOrOo Kypca
«Anredpa» XapaKkTepu3ylOTCs:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMAaTUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HayKaxX W NPUKIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00S3aHHOCTEN IpakJlaHWHA U peallh3allii ero
mpaB, TPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBIECHUHN, MPOIEAYP TpakIaHCKOro o0iiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIJIeM, CBA3aHHBIX
C MPAaKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHHMEM Ba)KHOCTHU
MOPaIbHO-3TUYECKUX TPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTMBHOE YyYacTHE B PEIICHUHW NPAKTHUUYECKUX 3a7ay
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAHUWEM BAXHOCTU MAaTEMAaTHYECKOIO
oOpa30oBaHUs Ha TMPOTSHKCHUHM BCEHW JKM3HU IS YCHEIHOW TpodeccruoHaIbHOM
NESATENLHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM UHJUBUIYATHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCThIO K  SMOLMOHAIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKHUX OOBEKTOB, 3ajJiau, PEUICHUW, pacCy>KICHUM, YMEHUIO BHUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTaIlMel B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA YeIOBEKa, MPUPOJIbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKu Kak cdepbl 4YeToBEYECKON
JEATEIbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS ITMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MaTeMaTUYECKOU KYJIbTYpOW Kak CPeJICTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM NPOCTEUIIMMU HaBbIKAMU HCCIIEIOBATEIbCKON
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHMPOBAHHE KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNoIyYus:

TOTOBHOCTBIO NIPHUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEPECAax CBOETO
3I0pOBbSl, BEJIEHUS  3J0pOBOr0  o0paza KM3HM  (340pOBOE  IMHTAHUE,
cOAIaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HAaBBIKa pe(pICKCUU, MPU3HAHHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTr'O K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0rH4YeCcKOe BOCIIUTAHNE:

OpUEHTalMell HA NPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUMN U1 PELICHUs 3a7a4
B 00JIaCTH COXPAaHHOCTH OKpPY’KAIOLIEH cpenbl, IJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM HMX BO3MOXHBIX IOCIEICTBUM I OKPYXKAIOUIEH Cpeabl, OCO3HAHHEM
rJ100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX peleHus;

8) aganTanusi K M3MEHSAIOMMMCS YCJIOBUSAM COUMAJIbHOW M NMPUPOTHOM
cpeasl:

TOTOBHOCTBIO K JECHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y OPYIHX JIOjeH, MpuoOpeTarb B COBMECTHOW JAESITEIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUM HOBBIX 3HAHUW, B TOM YHUCIE
(opMyJIMpOBATh UJIEU, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMIIETEHTHOCTEM, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallUI0 KaK BBI30B, TPEOYyHOIIMH KOHTpPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIMPOBATH M OLIEHHUBATh PUCKH U
NoCIeACTBUSL, (POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3zoBbie Jornyeckue 1eucTrBus:

¢ BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
O0OBEKTOB, TOHSATHUN, OTHOIICHWW MEXIy MOHITHIMH, (HOPMYIUPOBATH
OTpEeNeNICHUs]  MOHATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(UKauu, OCHOBAaHUA i OOOOIICHHWS W CpaBHEHUS, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

¢ BOCIIpUHUMATh,  (OPMYJIMPOBATH ¥  NPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIC, €IWHWUYHBIC, YaCTHBIE W 0OIIue,
YCIIOBHBIE;



eBBISIBJSITh ~ MaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npotuBopeursi B (pakTax, JaHHBIX, HAOTIOMEHUAX W YTBEPKICHUSX,
npenjaratb — KPpUTEpPUM Ui BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUNH;

e ICTIATh BBIBOJBI C WCITOJIb30BAHWEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e pa3bupaTh JOKA3aTEIHCTBA MATEMATHYECKUX YTBEPXKIACHUHN (TIPSIMBIE U OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEILHO HECIOKHBIC T0Ka3aTelIbCTBA
MaTreMaThuyeckux (aKkToB, BBICTPAUBATh APTyMEHTAIUIO, MPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;

e BBIOMpaTh Ccrnoco0® pemeHus ydeOHOW 3anauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BBHIOMpATh HauboJIee MOAXOIANINN ¢ Yy4ETOM
CaMOCTOATEIFHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

¢ ICTIOJB30BAaTh BOMPOCH KaK HCCIICIOBATEIHCKANA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh BOIMPOCH], (UKCUPYIOIIME MPOTUBOpEUHE, MpolIemMy,
CaMOCTOATENILHO YCTAaHaBIIMBaTh KMCKOMOE U JaHHOe, (opMUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

e IPOBOJIUTH TI0 CAMOCTOSITEIBHO COCTaBJICEHHOMY IUIAaHY HECJIOXKHBIN
AKCIIEPUMEHT,  HEOOJIbIIOE  HKCCIAEAOBAaHME MO  YCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy COOOM;

e CAMOCTOSITEIFHO (POPMYITHPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjbTaTaM
POBEIEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YIbTAaTOB, BEIBOJIOB U 000OIIEHUI;

 MPOTHO3WPOBATH BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBIIBUTATh
MIPEANOJIOKEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

¢ BBISIBJSITH  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGOPMAIMH, JaHHBIX,
HEOOXOAMMBIX IS PEIICHHUS 3a1a9H;

e BBIOWpaTh, AaHAIM3UPOBATH, CHUCTEMATHU3WPOBATh W HWHTEPIPETUPOBATH
WH()OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

«BBIOMpaTh (GOpMy TMpeAcTaBieHUS UWHOOPMAIMU U WUIIOCTPUPOBATH
pellaemMble 3aJayd  CXE€MaMH, JuarpaMMaMM, WHOM Tpagukod u HuxX
KOMOMHAIIUSIMU;

¢ OIICHUBATh HANEKHOCTh HMH(POPMAIMKM TIO KPUTEPHUSM, TPEITI0KCHHBIM
y4HUTeNIeM Uiu CHOPMYITUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE YUeOHbIe TeiCTBUS:



¢ BOCIIPUHUMATH U (POPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeIsIMU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY
3peHHs B YCTHBIX U NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pElIeHus 3a7]a4i, KOMMEHTHPOBATD MOJYYEHHBIN pe3ysIbTaT;

eB XOJI¢ 00CYXICHHS 33a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOU TEMBI,
MpOoOJIEMBI, perIaeMou 3a/1a4uu, BEICKA3bIBATh UJICH, HAIICIICHHBIC HA TIOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHHSIMHU JPYTHX
YYaCTHHKOB JUaiora, oOHapy>KWBaTh PAa3INYUe W CXOACTBO TO3UIUH, B
KOPPEKTHOU GopMe HopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

o IPEJICTABJIATh PE3YJbTAThl PEIICHUS 3aJ]a4H, IKCIIEPUMEHTA, UCCIEOBaHus,
MPOEKTa, CaMOCTOSTENBHO BBIOMPATH (OpMAT BBICTYIUICHUS C YYETOM
3a/1a4 Mpe3eHTAIMN U OCOOCHHOCTEH ayIUTOPHUH;

e IOHUMATh W HCTOJH30BATh MPEUMYIIECTBA KOMAaHIHON ¥ WHIANBUIYaTbHON
paboThI MpU PENICHUH YUYEeOHBIX MaTEMAaTUYECKUX 3a/1aY;

e MPUHUMATH 1I€JTb COBMECTHOM IEATEIHHOCTH, TUTAHHUPOBATH OPTaHU3AIHIO
COBMECTHOM pabOThl, pachpeneisiTb BUIbl padoT, JAOroBapUBaThCA,
00CyXKIaTh IIPOIecC U Pe3yabTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKHUX
JIIOJICH;

e y4aCTBOBaTh B TIPYMNIOBbIX ¢opmax paboTel (00CyXKIaeHus, 0oOMeH
MHEHUSIMH, MO3TOBbI€ INTYPMbl WU JIpyTU€), BBHIMNOJIHATH CBOKO YacCTh
paboOThI M KOOPAUHUPOBATH CBOU JACHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YUeOHbIE 1elCTBUA
Camoopranu3amnus:

e CAMOCTOSITEIHHO COCTaBJIATh IUIAH, AJTOPUTM pEIICHUs 3anadu (WId €ro
9acTh), BBIOMpATh CIOCOO pEIICHHS ¢ YUYETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BApUAHTHI pelIeHUI ¢ y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

e BJIAJICTh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yJibrara
pEIIeHNs MaTEMaTUIECKOM 3a/1a9H;

e IPEJIBUJIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH MPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
HalJICHHBIX OIMMHUOOK, BEIIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHUE PE3yJIbTATa JCSITCILHOCTH MOCTABICHHOW IENH U
YCJIOBHSIM, OOBSCHATH MPUYUHBI JOCTHUKEHUS WU HEAOCTWKEHUS IIEJH,
HAXOJUTh OLIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 9 kjacce oOydYaromiuiics MOJYYUT CIEIYIONTUE
MPEAMETHBIE PE3YIbTATHI:

Yucsia ¥ BbIYMCICHUS

CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAIBHBIE U HPPAMOHATIBHBIE YUCIIA.

Bemonusate apudmernyeckue AEMCTBHS C pPalMOHATBHBIMH  UYHCIAMH,
coyeTass yCTHbIE M I[HUCbMEHHbIE MNPUEMBI, BBIINOJHATH BBIYHCICHUS C
UppaMOHATbHBIMU YUCIAMU.

HaxomuTe 3HaueHUsT CTENEHEM C LEJIBIMA [OKa3aTelsIMU U KOPHEM,
BBIYUCIIATH 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrJisiTh JIEWCTBUTEIBHBIE YHUCJA, BBINOJIHATh MNPUKHUAKY pE3yJbTara
BBIUNCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUU.

YpaBHeHUs U HEPABEHCTBA

Pematy yMHENHBIE WM KBaJpaTHbIE YPAaBHEHMS, YPaBHEHUs, CBOMSIIMECA K
HUM, IPOCTENIINE APOOHO-PALIMOHATIBHBIE YPABHEHHS.

Pemate cucremsl NBYX JIMHEWHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJJTHO YPaBHEHUE HE ABIISETCS JIMHEUHBIM.

PemaTe TeKCTOBBIE 3ajaud aireOpanvyeckuM CrocoOOM C  MOMOIIBIO
COCTaBJIEHUs YPABHEHUS UJIM CUCTEMBI IBYX YPAaBHEHUH C IBYMsSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIEIOBAHUSA YPAaBHEHUM U CHCTEM YPAaBHEHUM, B
TOM 4YHCJI€ C IPUMEHEHHEM IrpapuuecKuX MpeACcTaBlIeHui (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)xaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOM NPSIMOM, 3aIMCBHIBATH PEIICHHE C MOMOIIBIO
CHUMBOIJIOB.

Pemlatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPY PELIEHNUH PA3JIMYHBIX 3a]1a4.

DyHKUNHA

PacrioznaBath (yHKUMH HW3y4eHHBIX BUIOB. [loka3blBaTh CXeMaTHUECKH

pacIoyiokeHUue Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB QyHKuui Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = ||, B 3aBucumoctu ot
3HaYeHUH K03((HULIMEHTOB, OMCHIBATH CBOMCTBA (PYHKIIMH.

Ctpouth U H300pakaTh CXeMATHUYECKU TpaUKU KBaJAPATHUHBIX (DYHKIIMIA,
OIKCHIBaTh CBOMCTBA KBAJIPAaTUUHBIX (QYHKIUH 10 UX IpaduKam.



Pacrio3HaBaTh KBajpaTUyHy0 (QYHKIHIO 110 (HopmyJsie, IPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (GYHKIUI U3 peaabHON )XKU3HU, PU3UKU, TEOMETPHUH.

YucsioBble MOCIEA0BATEIBHOCTH U MIPOrPeccHm

Pacno3sHaBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYIO0 MPOTrPECCUU IpU
pa3HBIX crocoOax 3aaHusl.

BBINOJIHATG  BBIYMCIEHHUS C  HCNOJb30BaHHEM (OpMysl N-rO  4jeHa
apuPMETUUECKON U T€OMETPUUYECKON MTPOTrPECCHil, CYMMBI IEPBBIX N YIEHOB.

N300paxaTh WIEHBI MOCIEIOBATEIPHOCTH TOYKAMHU HAa KOOPAWHATHOU
IJIOCKOCTH.

Pemarp 3amauM, CBA3aHHBIE C YHCIOBBIMM IIOCJIENOBATEIBHOCTSIMHU, B TOM
YHUCIIE 3a/1a4¥ U3 PEAIbHOM >KM3HU (C MUCIOJIb30BAHUEM KAIBKYJSATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
9 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jesioB 1 TeM uu@poBbIe
Ne n/m P Konrpoanusie Ilpakruueckue (mudpp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl
OUIIN. OTKpHITHIN OaHK
AHanu3 TabauI, 1uarpamMmm, rpaduKos, N
. 4 samanmii [UA.
TEOpHsI BEPOSTHOCTEH -
https:/fipi.ru
®opmyiibl. YpaBHeHUA. CUCTEMBI OUIIN. OTKpHITHIN 0aHK
YpaBHEHUH. 3a7ia4un Ha ypaBHEHMS U 10 3ananuii [ A.
CUCTEMBI. https://fipi.ru
OUIIN. OTkpeITHII OaHK
TexcToBbIE 3a1aUn 10 samaauii [ UA.
https:/fipi.ru
OUITN. OTKpHITHIN 0aHK
I'eomerpuueckue 3anaun 8 3aganuil [HUA.
https://fipi.ru
OUIIN. OTKpHITHIN OaHK
IToBTOpenue, 0000IIEHNE, CUCTEMATH3ALIMS N
by 2 sananuii [UA.
3HAHUH .
https://fipi.ru
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IHOYPOYHOE IINTIAHUPOBAHHUE

9 KJIACC
Kon DuiekTpoHHbIE (G POBbIE)
Homep niec  KoHTpouabH IIpakTyeck  oOpasoBaTe/ibHbIE
Tema ypoka TBO ble padoThl e padoTbl pecypchl
ypoka ypoK
OB
1 Pemienue 3amay Ha COOTBETCTBUE IO 1 OUIIN. OTKpBITHINM OaHK
rpaduKam u JuarpaMMam 3amaanii [A. https://fipi.ru
5 Pemienue 3amay Ha COOTBETCTBUE IO 1 OUIIN. OTkpHITHII OaHK
rpadukam 1 JuarpaMMam 3amanuii [A. https://fipi.ru
3. Knaccuueckast popMyna BEpOATHOCTH 1 OUIIH. Oriepuireiit Gatik
samannii TUA. https://fipi.ru
OUIIN. OTkprIThIil OaHK
4, 3ajaun 1o TEOPUU BEPOSITHOCTU 1 . ..
3aganuit 'A. https:/fipi.ru
OUIIN. OTkpsbITHII OaHK
5. Bripakenue BenuuuH U3 GopMyI 1 . .
3apanuit TUA. https:/fipi.ru
6 JIuneiinble ypaBHeHus. KBanparHble 1 OUIIN. OTKpHITHINA 6GaHK
' ypaBHeHUs1. bukBagpaTHbie ypaBHEHUS samanuii [UA. https://fipi.ru
. YpaBHeHus, CBOJISIIITHECS K 1 OUITN. OTKpHITHIN OaHK
' KBaAPaTHBIM samanmii TUA. https://fipi.ru
8. JlpoOHble palilmoHaIbHbIE YPaBHEHUS 1 OUITH. Oricperrsiii Oari
3amanuii [UA. https://fipi.ru
9. JlpoOHble pallnoHaIbHbIE YPaBHEHUS . OUITH. Oricprrsili Oarii
samanuii [UA. https://fipi.ru
10 CucrteMbl YpaBHEHUH. Crnioco6 1 OUIIN. OTkpsrIThIi OaHK
CJIO’KCHHUS samanuii TUA. https://fipi.ru
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1 Cucremsl YPaBHCHUM. Crnoco0 OUIIN. OTKpHITHINA 6aHK
' [OJICTAHOBKH sagannii [TUA. https://fipi.ru
12 C . OUIIN. OTKpHITHIN OaHK
. HCTEMEI YPaBHCHHI
P samanuii TUA. https://fipi.ru
. OUIIN. OTKpHITHINH OaHK
13. Pemenue 3a1a4d ¢ MOMOIIBIO YpaBHEHHI . .
3agaaui ' MA. https://fipi.ru
14 Pemienue 3amad ¢ MOMOIIBKO CUCTEM OUIIN. OTKpHITHII 6aHK
' yYpaBHEHUH saganuii A, https:/fipi.ru
15 3amaun Ha OBWIKCHUE, IBIJKCHUE IIO OUITN. OTKpHITHIN OaHK
' BOJI€, COBMECTHOE JIBUKCHHUE 3aganuii A, https:/fipi.ru
16 3ajaun Ha JABW)KEHHE, IBUKEHHE IIO OUIIN. OTKpHITHIN OaHK
' BOJIC, COBMECTHOE JIBUKCHHUEC 3aganuit 'A. https:/fipi.ru
OUIIN. OTKpHITHINH OaHK
17. Pemrenue 3agad Ha JiejIeHHE ¢ OCTATKOM . .
3aganuii 'A. https:/fipi.ru
OUITN. OTKpHITHIH OaHK
18. Pemienue 3a1ay Ha COBMECTHYIO paboTy " .
3aganuii A, https:/fipi.ru
OUIIN. OTKpHITHIN OaHK
19. Pemenue 3aau Ha COBMECTHYIO paboTy . -
3agaaui 'MA. https://fipi.ru
OUIIN. OTKpHITHINH OaHK
20. Pemenue 3agau Ha IpOLIEHTHI . -
3agaaui I'MA. https://fipi.ru
OUIIN. OTKpHITHIN OaHK
21. Pemenue 3a1a4 Ha MPOLIEHTHI . .
3aganui 'MA. https:/fipi.ru
OUITN. OTKpHITHIN OaHK
22. Pemenue 3aa4 Ha CIIaBBEI 1 CMECH . . .
3agaaui I'MA. https://fipi.ru
OUIIN. OTKpHITHINH OaHK
23. Pemenue 3a1au Ha CIjIaBbl 1 CMECH . .
3agaaui I'MA. https://fipi.ru
24 Pentenue 3amad Ha OTHOIIEHUS U OUIIN. OTKpHITHIN OaHK

PONOPIIUN

3aganui 'MA. https:/fipi.ru
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OUITN. OTKpBITHIH 6aHK

25. BripakeHue BerurH U3 GopMy 1 sananuii TUA. httos/fipi.ru

. OUIIN. OTkprIThIil OaHK

26. Pemmenue 3aa4 ¢ moMouIp0 ypaBHEHUH 1 . -
3aganuit 'A. https:/fipi.ru

27 Pemenne 3amad ¢ MOMOLIBIO CUCTEM 1 OUIIN. OTkpsbIThII OaHK
ypaBHEHUH 3amanuit TUA. https:/fipi.ru

28 IIpakTnyeckue 3agaud Ha TEOpEMY 1 OUIIN. OTkphITHII OaHK
[Mugaropa 3ananui I'MA. https:/fipi.ru

29 [IpakTuueckue 3amadud ¢ TMOAOOHBIMHU 1 OUITN. OTKpBITHIN OaHK
TPEyroJibHUKaMu 3aganuid ['MA. https:/fipi.ru

30, Brraucnenne JJINH, TUTOIIAICH, 1 OUIIN. OTKpHITHII 6aHK
00BeMOB 3ananuit ['UA. https:/fipi.ru

31 3anaun Ha TeMy «OKpYKHOCTB» 1 R

saganuii ['MA. https://fipi.ru
32. 3anaun Ha TeMy «OKpYKHOCTB» 1 ®UIHN. OTkpriTsli Garii
samanuii TUA. https://fipi.ru

1 OUIIN. OTKpHITHIN OaHK

33. IToBTOpEHME . -
saganui ['MA. https:/fipi.ru

34 MosTopenue 1 CDI/IHI/I.U OTKpBITHIH 6a-HI-(
3aganui ['MA. https://fipi.ru
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

1. MakapserueB FO.H., Munaiok H.I'., HemxoB K.W. u apyrue; mon pemaxiuei
Tenskosckoro C.A., Marematuka. Anredpa 9 knacc M.: [Ipocsemenue 2025.

2. Aranacsu JI.C., Byry3or B.®., Kagomrer C.b. u npyrue, Matemaruka. ['eomerpust: 7 -
9-e¢ kiacchl: 6a30BbIN ypoBeHB: yueOHUK, M.: [IpocBemenue, 2024, 2025.

3. Breicoukwnit U.P., flmenko U.B.; mon penakuueii Amenko 1.B., MatemaTuka.
BepositHOCTB 1 cTaTucTHKA: 7 - 9-€ Kiacchl: 6a30BbIi YPOBEHb: YUEOHUK: B 2 4acTsaX, M.:
[Ipocsemenue, 2023, 2024

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. ®UIIN. OtkpeIThiii 6ank 3amarmit TMA. URL: https:/fipi.ru
2. Cnam 'MA. OGpa3oBaTenbHbli MOPTA )i HOATOTOBKHU K 3k3ameHaM. URL:

http://sdamgia.ru/
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