MyHununajabHoe aBTOHOMHOE 00111e00pa3oBaTeibHOEe yUpesKIeHne
cpenHsisi o0meo0pa3oBarejbHas mkoJa Ne2 r. Tomcka

[MPUHATO
Pemenuem MCTOAUYECCKOI'O OG’bGI[I/IHeHI/I}I
YUYUTEIEH €CTECTBEHHO-MaTEMaTUYECKOM

COIJTACOBAHO
3amecTuTENb AUpEKTOpa o YP
M.A. llInmkuHa

30.08.2023r.

HaIpaBJICHHOCTHU
[TpoTtoxon ot 30.08.2023 . Ne 1

MYHULIMMATNBHOE - Geiitstenoeatensrior wsexatne -
CREQH5 OBILEOEPASOBATEMLHAS LIKOTA N

ABTOHOMHOE 21 touci

OBLEOBPASOBATE haiom i

BUIEOBPAOBATENBHOE YUPEXTEHVE

NbHOE GPEfy P CBLIEOGPASOSATET AR Uhon
YUPEXKIEHME & @asmer"
CPE[IHASA s
OBILLEOBPASOBATE gy eroronee
NbHAST LIKOMA Ne 2 £rfoui =" o
. TOMCKA e

PaGouasi nporpamma
y4yeOHoOro npeamera «AJjredpa»
JUTsl OCHOBHOTO O0IIIeT0 00pa3oBaHUs
Cpok ocBoeHust nporpaMMsl: 1 rox (9 kiacc)

CocCTaBUTEND:
Jlenxapar Ceetiana MuxaitioBHa,

YUYUTCIIb MAaTCMATUKU

2023



IHOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISeTCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHHMs: OHA
o0OecrieurBaeT M3y4e€HHUE APYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK M T'yMaHUTapHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOIUMO Ui NMPOJODKEHHsST 00pa30BaHMS U B MOBCEIHEBHON KHU3HH.
Pa3Butne y oOydaomMXCs HAy4YHBIX MPEJICTaBICHUA O MPOUCXOXKACHUH U CYIIHOCTH
anreOpandecknx abCTpaklui, criocobe OTpakeHUsI MaTeMaTHYECKON HayKOH SIBJIGHUI U MPOIIECCOB
B NpUpOJE U OOIIEeCTBE, PO MaTEMaTHUYECKOrO0 MOJEIUPOBAHHUS B HAYYHOM IO3HAHUM U B
MIPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHSI M KAaYeCTB MBIIUICHHUS,
HEOOXOIUMBIX JUIsl ajanTallid B COBpeMEHHOM IudpoBOoM obOmiecTBe. M3ydenune anreOpbl
obecrieynBaeT pa3BUTHE yYMEHHUS HAOIIOAAaTh, CPAaBHHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUIEHUSI, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTH CBOW JACHCTBHS H
BBIBOJIBI, (hopMynupoBaTh yTBepkAeHUs. OcBoeHHE Kypca ainreOpbl 00ecneumBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUSI OO0YYarolIMXCsA: OHU HCIHOJB3YIOT JIeAYKTHUBHbIE U WHIYKTUBHBIC
paccyxaeHus, 00001IeHne 1 KOHKPETU3AIHI0, a0CTparupoBanue u ananoruto. O0ydeHne anredpe
MpeNIoiaraeT 3HauYMUTENbHBIH O0BEM CaMOCTOSTENBHOM NEATEIbHOCTH OOYyYalolUXCcsl, MO3TOMY
CaMOCTOSITENILHOE PEIICHUE 3314 SBIISICTCS peanu3alieil 1eITeIbHOCTHOTO MPUHIUIA O0YICHHSI.

B crpykrype mnporpammbl y4eOHOrOo Kypca «AnreOpa» His OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT COJepKAaTelIbHO-METOJUYECKue JHUHUU: «Yucna u
BBIUHCIICHUSY, «Adredpanyeckue BBIPAKEHUS», «YPaBHEHHUS W HEPABEHCTBa», «DYHKIUNY.
Kaxnas u3 3TuX comepx’aTelbHO-METOANYECKUX JUHUN pPa3BUBACTCS HA MPOTSKEHUU TPEX JIET
M3Y4YEHHs Kypca, B3aMMOJEHCTBYS C IPYrUMHU €ro JUHUSMU. B xone u3yueHus yuyeOHOro kypca
00y4aroImuUMCsl MPUXOTUTCSI JIOTHYECKH PAaCcCyXAaTh, MCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBsSI3U ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTABIEHHBIE BO BCEX OCHOBHBIX pa3lielax MaTeMaTUYecKoro oOpa3oBaHUS W
CHOCOOCTBYIOIINE OBJIAJICHUIO OOYYAIOUIUMUCS OCHOB YHHBEPCAJIBHOI'O MAaTEMAaTUYECKOTO S3bIKA.
CopmepkaTenbHOM M CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conepxxanvie nauHUU «Yucna M BBIYMCICHUS» CIYKUT OCHOBOW i JalibHEMIIEro
M3Y4YECHHUsS] MaTeMaTHKH, CIIOCOOCTBYET pAa3BUTHIO y OOYUYaIOIIUXCS JIOTHYECKOTO MBIIIICHHUS,
(OpPMUPOBAHHUIO YMEHHS TOJIb30BATHCS AITOPUTMAMH, a TaKKe MPUOOPETCHHIO MPAKTUYECKUX
HABbIKOB, HEOOXOJMMBIX I TMOBCEIHEBHON >XM3HM. Pa3BUTHE MOHATHUS O YHUCIE Ha YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUsl CBSI3aHO C PAIMOHATBHBIMA M HUPPAIMOHATHHBIMUA YUCIIAMU,
(dhopMHUpOBaHHEM TIPEACTABICHUN O JEHCTBUTEIHLHOM 4YHCJE. 3aBEPIICHHE OCBOCHHS YHCIOBOU
JUHUHU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHHUIO.

Conepkanue JABYX alreOpanyeckux JIMHUM — «AJreOpandeckue BBIPOKCHUS» U
«YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYHYAOLIMXCS MaTEMAaTUYECKOTO
anmaparta, HeoOXOJUMOTO JUIsl PelIeHHUs 3aJad MaTeMaTUKHU, CMEXHBIX MPEeIMETOB M IPAKTHKO-
OpPMEHTUPOBAaHHBIX 3aha4. Ha ypoBHE OCHOBHOro o00mero oOpa3oBaHUsi Y4eOHBI MaTepHuai
TPYNNHUPYETCsT BOKPYT pAlMOHANBHBIX BbIpaXeHH. AnreOpa JIeMOHCTpUPYET 3HayeHHE
MaTeMaTUKU KakK sI3bIKa JJI1 MOCTPOCHUS MAaTeMaTUYeCKHX MOJENIel, OMHCAHUs MPOLECCOB U
SIBJICHUH peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakKe NalbHEHINEe pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOT0, B YaCTHOCTH, JIJIsi OCBOCHHSI Kypca MHPOPMATUKH,
U OBJAJICHUE HaBbIKaMU JEAYKTUBHBIX paccyxaeHuil. I[IpeoOpa3oBaHre CHUMBOJBHBIX (HOpM
CMOCOOCTBYET Pa3BUTHIO BOOOPaKEHHs, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Copepxanue  (QyHKIHOHAIbHO-TpaUYECKOW  JIMHUM  HALEIEHO Ha  IOJydyeHHUe
00yJaroIUMUCS 3HAHUN O (PYHKIHSAX KaK BaKHEHIeW MaTeMaTHYeCKONW MOJENH JJsi ONHCAHUS U
HCCIIEIOBaHUST Pa3HOOOpA3HbIX MPOIECCOB U SBICHUM B mpupone u obmectBe. M3ydeHue
MaTepuajia CIIOCOOCTBYET pa3BUTHIO Yy OOYyYaroIIMXCsl YMEHHs UCIOJIb30BaTh pa3IHyuHBIC
BBIPA3UTENbHBIE CPEICTBA SI3bIKa MaTeMaTHKH — CJIOBECHBbIE, CHUMBOJIMYECKHE, TIpaduueckue,
BHOCHT BKJIaJ B (hopMHpOBaHHE MPEACTABICHUN O POJIM MATEMaTUKHU B Pa3BUTHUU ITUBUIH3AIUHN H
KYJIbTYpBHI.



CornacHo yueOHOMY TUIaHy B 7—9 Kilaccax u3y4aercs yuyeOHBIH Kypce «Anredpay, KOTOpbIi
BKIIOYAET CIIEAYIONIME OCHOBHBIE pasfelibl  comepkaHus: «Yucia ¥ BBIYHACICHUS,
«AnreOpanyueckue BEIpKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYyHKIIUN.

Ha n3yuenue yuebHOTO Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hezaemo), B 8 kimacce — 102 gaca (3 ywaca B Heneno), B 9 kimacce — 102 ygaca (3 yaca B
HEJIEIIO).

1.COOEP’ KAHUE OBYYEHMUSA
9 KJIACC

Yucaa 1 BBIYUCTCHUA

PanmonanpHple yncia, UppalMOHANBHBIE YUCIA, KOHEYHbIE M OECKOHEUHbIE AECATUYHBIE TPOOH.
MHOXeCTBO JI€HCTBUTEIBHBIX YHCEN, NCHCTBUTENIbHBIE YHCIa KaKk OECKOHEUHbIE AECATHYHBIC
npobu. B3anMHO OJHO3HAUYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTENBHBIX YHCEN H
KOOPJAMHATHOU IIPSIMOM.

CpaBHEHHE TEUCTBUTEBHBIX YHCEIl, apu(PMETHUUECKHUE IEHCTBHS C IHCTBUTEIPHBIMHA YHCIIAMH.
Pa3mepbl 00bEKTOB OKPYXkAIOIIETO MUPA, JUIUTEIBHOCTD IIPOLIECCOB B OKPYKAIOLIEM MUpE.
[TpubnmxE€HHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh npubmmxenus. Okpyrienue uucen. [Ipukuaka u
OLIEHKA pe3yJIbTaTOB BHIYMCIICHUH.

YpaBHeHMsI 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHre ypaBHEHUN, CBOASAIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHHMH, CBOMSIIMXCS K KBaJpaTHbIM. bHKBaapaTHOE
ypaBHeHue. [Ipumepsl pelleHuss ypaBHEHUN TPETbEH M YETBEPTOM CTENEHEW pa3I0KEHUEM Ha
MHOXUTENH.

Pemenue npoOHO-palOHANIBHBIX ypaBHEHHUH. PelieHne TEKCTOBBIX 3a4ady  anreOpanvecKkum
METO/IOM.

VYpaBHeHHE C ABYMS NIEpeMEHHBIMU U ero rpa¢uk. Pemienne cucteM IByX JTUHEHHBIX YpaBHEHUH C
JBYMs IEPEMEHHBIMU. PellleHre cucTtemM JByX ypaBHEHMH, OJTHO U3 KOTOPBIX JIMHEMHOE, a Ipyroe —
BTOpO# cTenenu. [ paduueckas HHTEpIpEeTalus CUCTEMBl YPaBHEHUH C IBYMS TIEpEMEHHBIMH.
Pemenne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CriocoOoM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHENHBIX HEPABEHCTB C OJIHOM MepeMEHHOM. Perenne cucteM JTMHEUHBIX HEPABEHCTB C
onHoW mepeMeHHOW. KBaapaTHble HepaBeHcTBa. ['paduueckass MHTepHpeTans HEPABEHCTB U
CUCTEM HEPABEHCTB C JBYMs IEPEMEHHBIMHU.

DYyHKUUH

Ksagparnunas ¢ynkius, e€ rpaduk u coiictsa. [Tapabosa, KOOpIUHATH BEPIITMHBI TApadOJIbI, OCh
CUMMETpPUHU TTapadoIIbI.

I'padukn Gyukmmit: y =kx, y=kx + b, y=k/x, y=x3, y = \x, y = |x|, 1 ux cBoiicTBa.

YucaoBblie NOCIEA0BATEIBLHOCTH H NPOTPecCHH

[TonsiTue 4MCIIOBOM  MOCJEIOBATEIBHOCTH. 3aJaHue MOCJIEIOBATEIILHOCTH  PEKYPPEHTHOU
bopmyoit u hopMymoit n-ro dseHa.

Apudmerndeckass U reomerpuueckas mnporpeccur. Dopmynabl n-TO ujieHa apuPMETHYECKONH |
T€OMETPUYECKOHU ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N3o0Opakenne uneHOB apu(METHUYECKOM W TEeOMETPHYECKOM TMPOrpeccHMil TOYKaMH Ha
KOOPJMHATHOMU TUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIMAIBHBIN pocT. CI0KHbIE TPOLEHTHI.



2JIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEGBHOI'O KYPCA
«AJITEBPA»

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pPe3yabTaThl OCBOCHHS MPOTrpaMMbl yueOHOT0 Kypca «Anredpa» XapaKTepu3yIOTCs:
1) naTpuoTnyeckoe BOCIIMTAHME:

MPOSIBIIEGHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUHWCKOW MaTeMaTHUKH, HEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSM POCCHIUCKUX MAaTEMATHUKOB U POCCUKWCKON MAaTeMaTUYECKOU IIKOJIbI,
K HCIIOJIb30BAHMIO 3TUX JOCTHKEHUH B IPYrUX HayKaX U MPUKIATHBIX cepax;

2) rpaxIaHCcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHE:

TOTOBHOCTBIO K BBHINOJHEHHIO O0s3aHHOCTEH TpakJaHWHA U  peaju3aluud €ero Ipas,
MIPEJICTABJICHHEM O MAaTeMAaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TMYHBIX CTPYKTYp, SIBICHHH,
MPOIIeAYP TPAXKAAHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO
ATUYECKHX MPOOIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTIKEHUN HAyKH, OCO3HAHHEM
BaXHOCTH MOPAIbHO-3THYECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE€ B pEHICHUHM MPaKTUYECKHX 3a/ad MaTeMaTH4eCcKOu
HAIMpPaBJIIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTUYECKOro oOpa3oBaHUS Ha IMPOTSHKEHUU BCEH
KHU3HU ISl YCIIEUTHOW NMPOQEeCcCHOHANBHON NEATENIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOCHHEM WHAMBHUIAYAILHON TPAaeKTOPUU OO0pa30BaHUS U KU3HEHHBIX
IJTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPUSTHUIO MaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHU, YMEHUIO BUIETh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;
5) HeHHOCTH HAYYHOI0 O3HAHUSA:

OpHUEHTAIINEH B JIEATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEACTABIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4YeJIOBEKa, MPUPOAbI M O0IIecTBa, MOHMMaHUEM MaTeMaTHYecKOM
HayKH KakK cepbl YeTOBEUECKON NIEeATEIHHOCTH, ITANlOB €€ pa3BUTHS U 3HAYMMOCTH JIJISl Pa3BUTHS
LUMBUIIN3AlIMHU, OBJIAJICHUEM SI3bIKOM MaTeMaTUKH M MaTeMaTH4ecKoW KyJIbTYpOH KaK CpPeICTBOM
MO3HAHUS MUPA, OBIIAJCHUEM MTPOCTEHIIIMMH HaBBIKAMU MCCIIEJIOBATEIBCKOM EATEeTHbHOCTH;

6) puznyeckoe BocnuTaHue, (pOpMHUPOBaHHE KYJIbTYPHI 310POBbSI 1 IMOIIMOHAJIBLHOI0
Os1aromosty4ms:

TOTOBHOCTBIO MPHUMEHITh MaTeMaTHUeCKHe 3HaHWA B HMHTEpEcax CBOETO 3/10pPOBbs, BEACHUS
3I0pOBOTO 00pasa Xu3HU (3I0pOBOE MHUTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
perynsipHas gu3nueckash aKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKa pPEQIICKCUU, MPU3HAHHUEM
CBOETO IpaBa Ha OMIMOKY U TAKOTO e MpaBa APYroro 4eJ0BeKa;

7) 3K0JI0ruYecKoe BOCIUTAHKE:

OpUEHTAIle Ha MPUMEHEHHE MATeMAaTUYeCKUX 3HAaHWUW JUIs pelieHus 3a7ad B oOyactu
COXPAHHOCTH OKpY’Kalolleld Cpeapl, IJIaHUPOBAaHUS TIOCTYNIKOB M OLEHKH WX BO3MOXKHBIX
MOCIEACTBUMA JUIsI OKPYXKAIOIIEH Cpenbl, OCO3HAHHEM TIJI00ATBFHOTO XapaKTepa 3KOJOTHYECKUX
mpo0JIeM U yTeH UX PEIICHHUS;

8) ajanTanus K U3MEHAOIMMCS YCIOBUSAM COLUAILHOM U MPUPOTHON Cpebl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCIOBHUSIX HEONPEAEIEHHOCTH, IMOBBIIECHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO NEeSATEIIbHOCTh, B TOM YHCIE YMEHHE YUUTHCS y JIPYTUX
moell, mpuodpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIUU W3
OTIBITA JIPYTHX;

HEe00X0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie GOPMYITHPOBATH UJEH, TTOHSITHUS,
TUNOTE3bl 00 O0OBEKTaX W SBJICHHSIX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABAThH NE(UIIUTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BbI30B, TpeOyIOMM KOHTpMEp, KOPPEKTUPOBATh NPUHHMAeMble pEIIEHUS U JEeUCTBHUA,



(bopMyIMpOBAThH M OLIEHUBATH PUCKHU M MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTebHBbIC YHHBepCcAJIbHbIE YUeOHbIE e CTBUSA

Ba3oBble JJornuyeckue aeiicTBUA:

BBISIBISITH W XapakTEpHU30BaTh CYLIECTBEHHbIE IMPU3HAKKM MAaTEeMaTHYEeCKHX OOBEKTOB,
NOHATUHM, OTHOLIEHWH MEXIYy NOHATUSAMH, (OPMYIUPOBATH OMNpEACTCHUS TMOHATHH,
yCTaHABIIMBATh CYIIECTBEHHBIH NMPU3HAK KIAacCHU(PHUKALMU, OCHOBAHUSA A O0OOIIEHUS U
CpaBHEHMSI, KPUTEPUH [TPOBOIMMOTO aHATN3a;

BOCIPUHUMATh, (QOPMYIUPOBAaTH M MPeoOpa3oBbIBATH CYXKICHHS: YTBEPAUTEIbHBIE H
OTpHULATENIbHbIE, eIMHIUYHbIE, YACTHbIE U 00IIUE, YCIOBHBIE,

BBISIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTHUBOpEUYUs B (akTax,
JAHHBIX, HAONMIOACHUSAX W YTBEPXKACHUAX, TMpelylaraTb KPUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUMI;

JienaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKM, JEAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUU (MpsSMble U OT MPOTHBHOIO),
IMPOBOJAMTHL CAMOCTOSITEIbHO HECJIOXHBIE JIOKa3aTelbCTBA MaTeMaTHUeCKUX (aKToB,
BBICTPAaWBaTh ApPTyMEHTAIMIO, MPUBOAUTH TNPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIEC PACCYKICHHS;

BBIOMpATH CIIOCOO perieHust yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHA ¢ YIETOM CAMOCTOATEIBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIILCKHI MHCTPYMEHT MO3HAHUSA, (HOPMYyIUPOBAThH
BOTIPOCHI, (PUKCUPYIOIIUE MPOTUBOpEUUE, MPOOJIEeMy, CaMOCTOSITENIbHO YCTaHABIUBATH
HUCKOMOE U JJaHHOE, POPMHUPOBATH TUITOTE3Y, apTyMEHTHPOBATH CBOIO TTO3UIUIO, MHCHHE,
MPOBOAWTH TI0O CAMOCTOSATEIBHO COCTaBICHHOMY TUIAHY HECJIOXHBIH OSKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAaHUE 10 YCTAHOBJIEHHWIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEeKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXITY COOOI;

CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOIIECHUS W BBIBOJBI IO Pe3ysibTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, HCCIICJIOBAHMs, OICHUBATh JOCTOBEPHOCTh IOJIYUEHHBIX PE3yJbTaTOB,
BBIBOJOB 1 0000IIEHNI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBUIBUTATh IPEIOJIIOKECHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Padora ¢ unopmanmeii:

BBISIBJISITh HEOCTATOYHOCTh M M30BITOYHOCTh MH(OpMALUM, JaHHBIX, HEOOXOAMMBIX IJIs
pEIIeHNUs 3a1a4H;

BBIOMpATh, AaHAJIM3HPOBATH, CHCTEMATU3MPOBATH M HMHTEPIPETUPOBATH HH(OPMAIIIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (hopMy mpeacTaBieHus HHGOPMALMM M WUIIOCTPUPOBATH pellaeMble 3ajau
cXeMaMH, AuarpaMMaMu, HHOU TpaguKoi 1 NX KOMOMHAILUSAMY;

OLICHUBATh HAJI&KHOCTh WH(GOpPMAIMU IO KPUTEPUAM, HPEUIOKEHHBIM YUYUTEIEeM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSAMHU M UEISIMU
oO1IeHusl, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCHMEHHBIX
TEKCTaxX, /JaBaThb IMOSCHEHUS 10 XOJy pEILIeHMs 3aJauyd, KOMMEHTHUPOBATh IOJIY4YEHHbIN
pe3yJbTaT;

B XO0/ie¢ OOCYXIEHHUS 3a/aBaTh BONPOCHI 10 CYIIECTBY OOCYXIaeMOW TEeMBI, MPOOJIEMBI,



perraeMoil 3ajauyu, BBICKA3bIBaTh WJCH, HAICICHHBIC HA TOWCK PEIICHUS, COMOCTaBIATh
CBOM CYKIEHHS C CYXJCHUSMH APYTUX YYaCTHUKOB Jauajora, oOHapyXuBaTh paziuuue U
CXOJICTBO MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyIUpPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

® TPEJCTAaBISTh PE3YNbTAaThl PEIICHUS 3a/Jayd, SKCIEPUMEHTA, HCCIEIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS ¢ Yy4ETOM 3a7ad TPE3CHTAUU W
0COOEHHOCTEH ay/IUTOPHH;

® TIOHMMATh W WCIOJb30BaTh MPEHMYIIECTBA KOMAaHIHONW W HWHIUBUIYaTbHOW pabOTHI MpH
pelIeHnH y9eOHBIX MAaTeMaTHIECKUX 3a/1a4;

® [PUHUMATH LI€Jb COBMECTHON JESTENbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboThI, pacmpeneyiaTh BHABI pabOT, OTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YJIbTAaT
paboTbl, 060011aTh MHEHHUS HECKOJIBKUX JIFO/IEH;

® yYacTBOBaTh B TPYNIOBBIX (hopmax paboTel (0OCykIeHHs, 0OOMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBI U JAPYTUE), BHIIOIHITH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JCHCTBHS C
JIPYTMMH 4YJICHaMHU KOMaHIbl, OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT IO
KpUTEpUAM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIE IeiicTBUS
Camoopranmszaums:

® CaMOCTOSITENILHO COCTABJISTH IIJIaH, aITOPUTM PEUICHUS 3a7a4u (MM €ro 4acTh), BRIOUPATH
croco0 pemieHus ¢ y4E€TOM HUMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELIEHUH ¢ y4€TOM HOBOI HH(pOpMAIIH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEIEKT:

e BJaJeTh croco0aMu CaMOMNPOBEPKH, CAMOKOHTPOJS Ipollecca U pe3yibTaTa perieHUs
MaTeMaTH4YeCKOM 3a1adu;

® TPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPHU PEIICHUH 3a7add, BHOCHTH
KOPPEKTHUBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBLCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBAaTh COOTBETCTBUE pE3yJbTaTa JESATEIBHOCTH TOCTABICHHON IIEIM U YCIOBHSIM,
OOBSACHATh NMPUYMHBI JOCTHUKEHUS WIM HEJAOCTHKEHHUS IIeNM, HAaXOJUTh OLIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 9 kiacce 00y4Jaromuics MoayduT CIeYIONe MPEAMETHBIC PE3YIbTaThI:
Yuciia 1 BbIYUCICHUSA

CpaBHUBATh U yNOPSAJ0YMBATH PALIMOHAIBHBIE U NPPALMOHAJIBHBIE YUCIIA.

Beimonuare apudmernueckue AEHCTBUS C palMOHAIBHBIMU YHCJIAMM, COYeTas YCTHBIE U
MIMCBMEHHBIE TPUEMBI, BBIITOJIHATD BEIYUCICHHS C UPPALMOHAIBHBIMY YU CIIAMHU.

Haxonuth 3HaueHUs CTENEHEN ¢ LEIbIMU 0KA3aTeIsIMUA U KOPHEH, BBIYUCIIATh 3HAYCHUS YUCIIOBBIX
BBIPAYKECHHUIA.

OKpyryiTh JAEUCTBUTEIbHBIE YHCIIA, BBINOJIHATH HPUKHUAKY pE3yJIbTaTa BBIYMCICHHUH, OLEHKY
YHCIJIOBBIX BBIPA)KCHUH.

YpaBHeHHUsS M HEPABEHCTBA

Pemars nuHEHHBIE M KBaJpaTHbIC YpPaBHEHUS, YPABHCHMs, CBOASINMECS K HUM, INPOCTEHIINE
IpOOHO-pALlMOHATIbHBIE YPABHEHHUSL.

Pemrate cucteMsl ABYX JIMHEWHBIX YPABHEHUM C IBYMsI [IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHECHUH,
B KOTOPBIX OJTHO YPABHEHHE HE SIBIISETCS JINHEHHBIM.

Pemrate TeKCTOBBIE 33aaun are0pandeckuM CrocoOOM € MOMOIIBIO COCTABJICHUSI YPaBHEHUS WIIH
CHUCTEMBI IBYX YPABHEHHUH C JBYMs IEPEMECHHBIMHU.

[IpoBOANUTHL MPOCTEHIIME MCCICAOBAHUS YPABHEHUN U CUCTEM YpaBHEHUH, B TOM 4YHUCIE C
IPUMEHEHHEM rpau4ecKux MpeAcTaBlIeHul (YCTaHAaBIUBaTh, UMEET JIM ypaBHEHUE WM CHUCTEMA
YpaBHEHUH PEIIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).



Pemrate nuHeiiHbIE HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, N300paXkaTh pelIeHHe HEPABEHCTB Ha
YHCIIOBOM MPSIMOM, 3aMMCBHIBATh PEIIEHUE C IOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JTMHEMHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE KBaJIpaTHOE
HEpaBEHCTBO, M300pa)kaThb PELICHWE CUCTEMbl HEPABEHCTB Ha YHCIOBOM MpPSMOH, 3alKChIBaTh
peleHue ¢ MOMOIIbI0 CHMBOJIOB.

Mcnonb30BaTh HEpABEHCTBA MPU PEIIEHUH Pa3IMUYHbIX 3a]1a4.

DyHKUUH

Pacnio3HaBaTh (QyHKIMM U3ydyeHHbIX BUAOB. [loka3plBaTh CXeMaTHYECKH pACHOJOXKEHHE Ha
KOOPJAMHATHOH TIIOCKOCTH rpadukoB GyHKUMM Buga: y = kx, y =kx + b, y =k/x, y = ax2 + bx + ¢,
y =x3, y=1%x y = |x|, B 3aBHCHMOCTH OT 3HaucHWl KO>(p(HIMEHTOB, ONKICHBATE CBOICTBA
GyHKIMHA.

Crtpoutb 1 n300paxaTb CXxeMaTHYECKH IpaMKM KBAaIpaTUYHBIX (YHKLUH, OMMCHIBATH CBOWCTBA
KBaJPaTUYHBIX (PYHKLHUH 110 UX rpadukam.

Pacnio3HaBaTe KBagpaTHuHy! (QYHKIOHIO 1O (GopMyne, NPUBOAUTH MPUMEPHl KBaJIPATUYHBIX
(byHKUIMN U3 pealbHOM KU3HH, (PU3UKU, TEOMETPUH.

YucJi0BbIE NOCJIEA0BATEILHOCTH H POIPECCUH

Pacrnio3naBath apupMeTHIecKylo 1 TeOMETPUUECKYIO IIPOTPECCUH MPH Pa3HBIX CIIOCO0aX 3a/aHMs.
BBINONHATE BBIYMCICHUS C UCIIOJIBb30BaHUEM (OPMYIT N-To WieHa apu(MeTH4ecKoil u
T€OMETPUYECKOHU ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM MJIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHMCIOBBIMHM IOCJENOBATEIBHOCTSMH, B TOM 4YHCIE 3alaud U3
peanpbHOM  KM3HHM  (C  HCHOJb30BAaHUEM  KaJIbKYyJATOpa,  HUQPPOBBIX  TEXHOJOTHH).



3.TEMATUYECKOE IINTAHUPOBAHUE

9 KJIACC
Ne i/ HaumenoBanue pasaenoB u teM KoauuecTs JuiekTpoHHbIE (LM poOBbIE)
NMPOrpamMMbl 0 4acoB o0pa3oBaTe/ibHbIE pecypchl

1. IToBTOpenue kypca 8 kiacca 3 bubmumoreka [IOK
https://m.edsoo.ru/7f419 d08

2. KBagparuunas GpyHKIIUS 1 bubmmoreka [IOK
https://m.edsoo.ru/7f419 d08

3. DyHKIMU U UX CBOWCTBA 4 bubmuoreka [IOK
https://m.edsoo.ru/7f419 d08

4. KBanparHblil TpEXdiieH U €ro KOpHU 5 Bubnuoreka [IOK
https://m.edsoo.ru/7f419 d08

5. KBanparuunas ¢hyHkus u eé 7 bubmunoreka [IOK
rpaduk https://m.edsoo.ru/7f419 d08

6. Crenennas ¢pynkuus. Kopens n-it 4 bubmmorexa [IOK
CTENEeHU https://m.edsoo.ru/7f419 d08

7. YpaBHEHUS 1 HEPABEHCTBA C OJTHOM 8 bubmmoreka [IOK
epeMEHHOI https://m.edsoo.ru/7f419 d08

8. HepagenctBa ¢ onHOM nnepeMeHHOM 6 bubmmoreka [IOK
https://m.edsoo.ru/7f419 d08

9. YpaBHEHUS M1 HEPABEHCTBA C JBYMS 1 bubmnoreka [IOK
HepEeMEHHBIMH https://m.edsoo.ru/7f419 d08

10.  VYpaBHEeHMS C 1ByMs IEPEMEHHBIMU 11 Bubnuoreka [IOK
U UX CUCTEMBI https://m.edsoo.ru/7f419 d08

11. | HepaBeHnctBa ¢ AByMs 5 bubnmoreka [IOK
MEPEMEHHBIMH U UX CHCTEMBI https://m.edsoo.ru/7f419 d08

12.  Apudmernueckas u 1 bu6nuorexa HOK
reoMeTpHUECKas MPOrpecCcuu https://m.edsoo.ru/7f419 d08

13.  Apudmernueckas nporpeccus 7 Bbubnuoreka [IOK
https://m.edsoo.ru/7f419 d08

14.  Teomerpuueckas nporpeccus 7 bubmaunoreka [IOK
https://m.edsoo.ru/7f419 d08

15.  DneMeHThl KOMOMHATOPUKH U 1 bubmmoreka [IOK
TEOPHUH BEPOSTHOCTEH https://m.edsoo.ru/7f419 d08

16. | DneMeHTH KOMOMHATOPUKHU 8 Bubnuoreka [IOK
https://m.edsoo.ru/7f419 d08

17.  HauyanbHble CBeICHUS U3 TEOPUU 4 bubmoreka [IOK
BEPOSITHOCTEH https://m.edsoo.ru/7f419 d08

18. | UtoroBoe noBropeHue 19 bubmmoreka [IOK

https://m.edsoo.ru/7f419 d08

OBIIEE KOJIMYECTBO YACOB
10 ITPOT'PAMME
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