MyHununajibHoe Ka3eHHOe 00111e00pa30oBaTe/ibHOE YUpeKAeHne

«Cpennsis o01meodpazoBarenbHas mkoja Ne 11 r. HuxxkHeyauHck»

MYHl/lLll/IrlAﬂ bHOE MoanncaHo undposoi

KA3EHHOE noanucoto: MYHULIMMNANIbBHOE

KA3EHHOE VYTBepKICHO
OBLLEOBPA3OBATESIb OBLLEOBPA30BATE/IbHOE DAL
HOE YYPEXOAEHUE YUPEXEHME "CPEHRHAAa30M INPEKTOPA
"CPEOHAA MKO¥ o kkba¥atbmadHmxHey iMHCK

SN ILE,

OBLLEOBP A3OBA‘|‘]EHBK%%T}%E_E %%ﬁéﬁk ot «30» aBrycra 2024 r
HAA WLUKOJTAN2 11T, farta:2024.11.11 15:16:05
HUXHEYONHCK" +08'00'

PabGouass nporpamma no yueOHOMY npeamery
Aunredpa nis 9 kiaacca

3I1P

CocraButenb: Ky3pmeHko AHHa AJleKCaHIpOBHA, YUUTEIb MATEMATHUKU

MKOY «COII Ne 11 r. HuxxHeyAMHCK

r. Hwxneynuuck, 2024r.



PabGouass mporpamma mo anrebpe s ydammxcs 9 Kiacca ¢ 3aepiKKOM
ncuxuyeckoro passutus (311P) paspabotana Ha ocHOBe TpeOOBaHHUH K IJIAHUPYEMBIM
pe3yyibTataM OCBOEHHS OCHOBHBIX 0O0pa30BaTENbHBIX MPOTPAaMM OCHOBHOTO OOIIETro
obpa3zoBanusi, peanusytomiero ®I'OC.

Peanusyercs ¢ ucnosib30BaHUEM yUeOHHKA [0 MPUMEPHOH ITporpaMMe 1o aiareope K
yueOHuky 9 kmacca. ABtop MakapsrueB O.H., Munmox H.I'., Hemko K.H.,
denepanbHOMY TOCYIapCTBEHHOMY O0pa30BaTEIbHOMY CTaHIAPTY OCHOBHOTO OOIIETO
oOpa3oBaHusl, BKIIOYEHHOTO B (peiepaabHbIi IEPEUCHb:

1. «Anrebpa 9 xmacc», Makapeiues HO.H., Munmiok H.I'., Hemko K.H.
M3natenbctBo «IIpocBemienney», Mockra, 2022 roa.

9 knacc
KonnuecTBo yueOHBIX HEETh 34
KonunuectBo yacoB B HENEIIO 3 y/Hen
KonuuectBo yacos B rojg 102

ean u3yvyenus: aareOpbl Ha YpOBHe cpeaHero o01mero oOpa3oBaHus:
® OBJAJEHHUE KOMIUIEKCOM MUHUMAJIbHBIX MATEMATUYECKUX 3HAHUU U
yMEHUH, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM JKU3HU, OyayIIei
npodeccuonanshoit nesrensHocTu(KoTopas He TpeOyeT 3HaHui
MaTeMaTUKH, BBIXOSIIUX 32 MpeJeiabl 0a30BOT0 Kypca), TPOI0KEHUs
oOy4eHHsI B KJlaccax 00pa30BaTEIbHBIX MIKOJ;
® pa3BUTHE JIOTUYECKOT'O MBIIIUICHHUS, POCTPAHCTBEHHOI'O BOOOPaKEHUS U
JIPYTUX KaYeCTB MBIIIJICHUS;
e (popmHpoBaHHUE TPEAMETHBIX OCHOBHBIX 00IIICYUYEOHBIX YMECHHUII;
® CO3/IaHUE YCIIOBUM JUIsl COLMATIBLHON alanTaliud 00y4aromuxcs;
1.B nanpasnenuu 1uunocmuo2o pa3eumuist
- Pa3BuTHE TOrM4ECKOro 1 KPUTUUECKOTO MBIIUICHUS, KYJIbTypa PeyH,
CIIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY;
- opMUpOBaHUE KAaUE€CTBA MBIIIUICHUS, HEOOXOIUMBIX JJIsSl aIanTalluu B

COBPEMEHHOM MH(POPMAITMOHHOM OOIIIECTRBE ;



- pa3BUTHE UHTEpPECa K MATEMAaTHYECKOMY TBOPUECTBY U MATEMATHIECKUX
CIIOCOOHOCTEH

2.B memanpeomemnom Hanpasienuu

- opMupoBaHUE TPEICTABIICHUN O MATEMATHKE KaK YacTH OOIIEUETIOBEUYECKOM
KYJbTYPbI, O 3HAYUNMOCTH MaTEMaTUKH B PA3BUTHU ITUBUIN3AINN U
COBPEMEHHOI0 00IIECTBA;

- pa3BUTHE NPEJICTABIICHUI O MaTeMaTHKe Kak (hOpMe OMMCAHUS U METO/IE
MO3HAHWUN JEHCTBUTENLHOCTH, CO3/IaHNE YCIOBHH JIJIsl MPUOOPETCHUS
MEPBOHAYAILHOTO OTBITA MATEMAaTUYECKOTO MOJICITUPOBAHUS;

- opmupoBanue 00X CIIOCOOOB MHTEIUICKTYaIbHOM JIESITEIbHOCTH,
XapaKTEPHBIX JIJIT MATEMATHUKH | SBJISTFOIITNXCSI OCHOBHOM MO3HABATEILHOM
KYJIBTYPbI, 3HAUMMOMN ISl pa3IMYHBIX C(hep YeIIOBEUECKON ACITEIBHOCTH;

3. B npeomemmnom nanpaenenuu

- OBJIQJICHUE MAaTEMAaTHICCKUMHU 3HAHUSIMU U YMEHHSIMHU, HEOOXOTUMBIMH TSI
IPOJOJIKEHUSI 00YUYEHUS B CTapIlield IKOJIe UM UHBIX 00111€00pa30BaTeIbHbIX
YUPEKACHHUAX, U3YUCHUS CMEKHBIX JTUCITUTUINH, IPUMCHCHHUS B IIOBCETHCBHOM
KU3HU;

- co3nanue (pyHaaMeHTa JJi1 MaTeMaTHYeCKOT0 Pa3BUTHS, U3YUCHHSI MEXaHU3MOB
MBIIIIEHUS, XapaKTEPHBIX 1T MAaTEMATHICCKOMN TESITETbHOCTH.

Anrebpa HareneHa Ha opMUpoBaHNE MATEMATHIECKOTO anmapara Jijisl pemeHus
3aJ1a4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, OKPYKAIOIIEH pealbHOCTH. SI3bIK
anreOphl MOTYEPKUBACT 3HAUCHHE MATEMATHKHU KaK SI3bIKA JIJIS TIOCTPOCHUS
MaTEeMaTUYECKUX MOJIeJIEH, MPOIECCOB U sIBJICHUH peabHoro Mupa. O1HOH U3
OCHOBHBIX 3aj1a4 U3yUYEHUS aareOpsl SIBIISICTCS Pa3BUTHE AITOPUTMHYECKOTO
MBIIIIEHUS, HEOOXOMMOT0, B YACTHOCTH, JUIsl OCBOCHHUS Kypca HH(OOPMATHUKY;
OBJIJICHHE HABBIKAMHU JICTyKTUBHBIX paccyxaenuil. [I[peodpazoBanue
CUMBOJIMYECKUX (POPM BHOCHUT CBOH crielIM(UICCKUAN BKJIA/l B Pa3BUTHE

BOOOpaXeHUsI, CHOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.



NunuBumyanbablii 00pazoBarenbHbIi MapuipyT peoéaka ¢ OB3 oTpaxaercs B
KaJICH/IApHO- TEMAaTUYECKOM TUIAHUPOBAHUU: YKA3bIBAKOTCA TEMbI, KOTOPBIE
M3Y4YaloTCs B 03HAKOMUTEIBHOU (hOpME, U TEMBI, KOTOPHIE HE U3YUYarOTCHl.
YpoBeHs o0y4denust 6a30BbIN
BHecenne 1aHHbIX U3MEHEHUH MMO3BOJIMT OXBATUTh BECh N3YYaeMbI MaTepHUall
10 MpOorpamMMme.

Ha ypokax npuMeHsIIOTCSL ciedyroujue neoazozuideckue mexmoaocuu:
TexHonorus Aud@epeHIIuPOBaHHOTO OOYyYEHHUS, TEXHOJOTHUsl MPOOJIEMHOTO U
pebaexkcuBHOoro oOOy4eHHs, OOy4YeHHE C TPUMEHEHHUEM JIMCTOB OMOPHBIX
curHaios u KT.

Benyiiumu memooamu oo6yuenusn sBisitoTCs: 00bSICHUTEIbHO-UILTIOCTPATUBHBIN,
PENPOTYKTUBHBIN, MPOOJIIEMHBIN U OIIEHOYHO-PEDICKCUBHBIN

I1. Conep:xanue yueOHOIro npeamMera

9 KUIIACC

Yuciia 1 BBIYUCTCHUSA

PanmoHanbHble 4ncia, UppalMOHAIbHBIE YHUCIA, KOHEYHbIE U OECKOHEYHbIE
AecATUYHbIE IPOOH. MHOKECTBO JEHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIC YHCIA KaK
OECKOHEUHbIE JeCATUYHbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHO>KECTBOM J€HCTBUTENIBHBIX YUCEN U KOOPIANHATHOU MPSAMOA.

CpaBHeHHE  JCWCTBUTENBHBIX  4YMCeN,  apuMmeTndyeckue  JOeHCTBHS ¢
JNEUCTBUTEIIBHBIMH YHCIIAMU.

PasMepsl 0OBEKTOB OKpYXaroIEro MHpa, JUIMTEIbHOCTh IPOLECCOB B
OKPY’KaIOLIEM MUDE.

[IpnbnuxEHHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrieHue
yucell. [Ipukuaka u oneHka pe3ynbTaToB BEIYMCICHUM.

YpaBHeHUs M HEPAaBEHCTBA

JInneliHoe ypaBHeHue. Pemenne ypaBHEHNN, CBOISAIINXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHMe. PenieHue ypaBHEHMM, CBOASIIMXCSA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. I[IpuMepbl pelieHuss ypaBHEHUM TPETbe M YETBEPTOU
CTEIECHEN Pa3JIOKEHHEM Ha MHOKHUTEIH.

Pemenne npoOHO-palMOHaNbHBIX YypaBHEHMH. PelieHne TEKCTOBBIX 3ajad
areOpanyecKuM METOJIOM.

VYpaBHeHHEe C JByMs MEpeMEHHbIMU M ero rpaduk. Pemienuwe cucrem AByX
JUHEHHBIX YpaBHEHUN C JByMs IIEPEMEHHBIMHU. PelleHne cuctem IByX ypaBHEHUH,



OJIHO M3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOpoll creneHu. ['paduueckas
MHTEpIpETALUs CUCTEMBI YPABHEHUN C JBYMsI IEPEMEHHBIMH.

Penienne TeKCTOBBIX 3aau aJireOpanyecKuM CriocoOOM.

UucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PeuieHne nWHEHHBIX HEPABEHCTB C OJHOW IepeMeHHOW. PemeHne cucrem
JMHEWHBIX HEPABEHCTB ¢ OAHOM nepeMeHHoU. KBanparHele HepaBeHCcTBa. [ paduueckas
VMHTEpIPETALs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

OyHKIMNPYHKIIUA

Kpanparnunast ¢ysukuus, e€ rpadpuk u cBoiictBa. [lapabGosia, KOOpIMHATHI
BEpIIMHBI TapaboJibl, OCb CAMMETPHUHU MapadoIbl.

I'padukn Gpyskmmit: vy = kx, y =kx + b,y =k/x, y=x3, y = Vx, y = x| , # ux
CBOMCTBA.

Yucnossie I0CJIE0BATEILHOCTU YU C10BbIE MOCJIeA0BATEbHOCTH "
nporpeccum

[loHATHE YHMCIIOBOM IOCIENOBATENIBHOCTA. 3aJaHuE IOCIEA0BATEIbHOCTH
peKyppeHTHOM popmysoi u GpopmyIioit #-To diieHa.

Apudpmernueckass u reomerpuueckas mnporpeccuu. Dopmynbsl n-ro  uieHa
apru(MeTHIEeCKON 1 TeOMETPUIECKON MPOTPECCHIA, CYMMBI MEPBBIX /1 YICHOB.

N306pakeHne wWieHOB apu(pMETUIECKON U T€OMETPUUECKON TPOrpecCuil TOUKaMu
Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIH M 3KCHOHEHUMANbHBIM pocT. CoKHbIE
ITPOLICHTBL.

IINTAHUPYEMBIE PE3YJIBTATHI OCBOEHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJIbTAThl OCBOCHHS MPOTPaAMMBI Y4eOHOTO Kypca «Anredpay
XapaKTEePU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHME:

MPOSIBJIEHUEM HHTEpEeca K MPOIUIOMY M HACTOSIIEMY POCCUICKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHUSAM POCCHMCKMX MATEMATHKOB W POCCUHCKOMN
MaTeMaTU4ECKOM IIKOJIbI, K MCIOJb30BAHUIO 3THX JOCTWKEHHM B APYrMX HayKax M
MPUKIIATHBIX chepax;

2) rpaxaaHcKkoe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TrpaklaHWHA M peaiu3aluu ero
MpaB, MPEJCTaBICHUEM O MAaTEMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SIBICHHUH, TMpoOLENyp TIpaxkIaHCKOro oOliecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHHIO JTHYECKHMX MpoOJeM, CBA3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HAyKHU, OCO3HAHUEM BaXXKHOCTH MOpPaIbHO-
ATUYECKUX MPUHIIUIIOB B JEATEIbHOCTH YUEHOTO;



3) Tpya0BO€E BOCIMTAHME:

YCTAaHOBKOM HA AaKTUBHOE YydyaCcTME€ B pEIICHWHM MPAKTHYECKUX 3ajad
MaTE€MaTU4YECKOM  HAIpaBJIEHHOCTH, OCO3HAHUEM BAXKHOCTH  MaTEMaTH4YECKOIro
o0pa3oBaHMsl Ha TMPOTHKECHUH BCEU KHU3HU JUISI YCHEIIHOW MpodeccCHoHaTbHON
NEeSATENIbHOCTH M pa3BUTHEM HEOOXOJIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOpPOM U
MOCTPOEHUEM HHIMBUIYaIbHON TpPaeKTOpUM 0Opa3oBaHMsI M SKU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY U 3CTETHMYECKOMY  BOCHPHUATHUIO
MaTeMaTUYeCKHNX OOBEKTOB, 3a/Jay, pEIICHUH, pPacCyXICHH, YMEHHUIO BHIETh
MaTeMaTH4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MIO3HAHUS:

OpUEHTalMell B  JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY  HAay4HBIX
MpeacTaBleHul 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeJOBEKa, MPUPOJIbI U
o0miecTBa, TNOHMMaHUEM MaTeMaTHYeCKOM HayKh Kak c@epbl YelIoBE4YeCKOH
NESATENIbHOCTH, 3TanoB €€ pPa3BUTUS U 3HAYMMOCTU JJIs Pa3BUTUS LMBUIM3ALUH,
OBJIAJICHUEM S3BIKOM MaTeMaTHUKH M MaTeMaTHYeCKOM KyJbTypoll Kak CpeJCcCTBOM
MIO3HAHUS MMpa, OBJAJACHUEM MPOCTEHIIMMHM HaBBIKAMHU  HCCIIEN0BATEIbCKON
NeSITEIbHOCTH;

6) ¢usnueckoe BocnuTaHHWe, (opMHpPOBaHHE KYJbBTYPbI 310POBbA U
3MOLMOHAJIBHOIO0 0JIATONMOTyYHs:

TOTOBHOCTBIO IPUMEHSTh MATEMATUYECKHE 3HAHUS B MHTEPECaX CBOErO 3/10POBbs,
BEJIEHUsI 3JJ0POBOr0 00pasza >KHU3HHU (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEXKUM
3aHATUH W OTHbIXa, peryisgpHas (¢uznyeckass aKTUBHOCTB), CPOPMHPOBAHHOCTHIO
HaBbIKa pe(IEKCUH, IPU3HAHUEM CBOETO MPaBa Ha OIIMOKY M TAKOTrO K€ IpaBa Jpyroro
YEJI0BEKa;

7) 3KOJI0TrH4eCKoe BOCTIMTAHME:

OpUEHTAlMel Ha MPUMEHEHUE MAaTEMaTHYECKUX 3HAHUM JUIsl pELIEHUs 3a/7ad B
00JacTH COXPaHHOCTU OKpY>Karolle cpeibl, MIaHUPOBAHUS MOCTYIKOB M OLIEHKH HMX
BO3MOJKHBIX IOCHEACTBUN JUIsI OKpY’Kalollell cpeabl, OCO3HAaHUWEM TIJI00aIbHOTO
XapakTepa 3KOJIOTMYECKUX IPOOJIEM U ITyTeH UX peLICHUS;

8) aganrammsi K M3MEHSIOMIUMCH YCJIOBHSM COUMAJIBLHOM M TPHPOTHOMN
Cpeasbl:

TOTOBHOCTBIO K JCHCTBUAM B YCIOBUSAX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOE KOMIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO0 JeATeIbHOCTb, B TOM YHCJIE YMEHHE
YUUTBCS y PYTUX JIIOJIeH, MpuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHUS,
HAaBbIKM U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HE0OXO0IMMOCTHIO B (POPMUPOBAHNY HOBBIX 3HAHUMN, B TOM UKcie POPMYIUPOBAThH
U7IeH, TIOHATHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUIX, B TOM YHCJIE PaHEe HEU3BECTHBIX,
0CO3HAaBaTh ACPHUINUTHI COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMl0 KaK BbI30B, TpEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMBbIE



pemieHusT W JeUCTBUSA, (OPMYIHpPOBATH W OICHUBATh PUCKH W  TOCIEICTBUS,
(hopMUpOBaTH OTIBIT.
METAIIPEJAMETHBIE PE3YJIBTATHBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YueOHbIe 1eiicTBUS

ba3oBble Jiornueckue aeicTBuA:

BBIABIIAITH M XapaKTEpPHU30BaTh CYIIECTBCHHBIE NPH3HAKH MaTeMaTHYEeCKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIy NOHATUSAMH, (POPMYIHpPOBATH
ONpeNeNeHns  TOHSATHH,  YCTaHABIMBaTh  CYNIECTBEHHBIH  IpHU3HAK
KJaccu(uKanuyu, OCHOBaHMA Uil OOOOIIEHHS U CpaBHEHHS, KPUTEPUH
MIPOBOIMMOTO aHAJIN34,

BOCTIPUHUMATH,  (OPMYJIMpPOBaTH W  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEpAUTEIbHBIE H OTPHUIATEIbHBIC, EIWHWYHBIC, 4YacTHbIE U 00Iue,
YCIIOBHBIE;

BBISBIISATh MaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MMPOTHBOPEUHS B
¢dakTax, JaHHBIX, HAOMIOACHUAX W YTBEPXKICHUSX, PEUIaraTb KPUTEPUN IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH U IPOTHUBOPEUHIA;

JenaTh BBIBOABI C HCIOJNB30BAaHHEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHUH 10 aHAJIOTHH;

pa3buparh 0Ka3aTelnbCTBA MAaTEMAaTHYECKUX YTBEPXKACHUH (TIpsAMBIE U OT
MPOTHUBHOTO), TIPOBOJUTH CAMOCTOSITENIGHO HECIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTH4YecKuX (pakToB, BHICTPaWBaTh apTyMEHTALUIO, IPUBOANUTH MPHUMEPHI
Y KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CIOcOO pemieHuss ydeOHOM 3ajgaun  (CpaBHUBATh HECKOJBKO
BAapUAaHTOB pEIlEHUs, BbIOMpaTh Hauboyiee TMOAXOMAUIMM C  y4éToM
CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBareIbCKue JeHCTBUSA

UCIOJb30BaTh BOMPOCHI KAK HCCIEJOBATENbCKUI HHCTPYMEHT I103HAHUS,
dbopMynHpoBaTh  BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, MpodsieMy,
CaMOCTOSATENBHO YCTaHABJIMBATh UCKOMOE U JJaHHOE, (POPMHUPOBATH TMIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHEHHE;

OPOBOJUTH MO  CaMOCTOSITENIbHO  COCTABICHHOMY IUIAHY  HECJIOXHBIN
HKCHEPUMEHT, HEOOJBIIOE HCCIEIOBaHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH
MaTEeMaTU4YECKOr0 00bEKTA, 3aBUCUMOCTEN 0OBEKTOB MEKIY COOOM;
CaMOCTOSITENIBHO (DOPMYJTMPOBaTh OOOOINEHUS W BBIBOABI IO PE3yibTaTaMm
NPOBEAEHHOTO HAONIONEHUS, MHCCIEOBAaHMS, OLIEHWBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJIOB U 0000IIEHUH;

MPOTHO3MPOBATh BO3MOXHOE pa3BUTHE TIPOIECcCa, a TaKKe BBIIBUTATh
MIPEINOI0KEHHS O €T0 PA3BUTUH B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanueii:



BBISIBJIATh  HEIOCTaTOYHOCTh M H30BITOYHOCTh HWHGOpPMAIMH, JAHHBIX,
HEOOXOIMMBIX ISl pELIeHHs 3aa4u;

BBIOWpATh, AaHATU3UPOBATh, CUCTEMATHU3UPOBATh W  HHTEPIPETHPOBATH
MH(OPMALIHIO PAa3IMYHBIX BUJOB U (POPM Mpe/ICTaBICHHUS;

BbIOMpaTh (hopMy IpeicTaBIeHUs] HHGOPMALIUU U WILTIOCTPUPOBATDH PEIIaeMble
3aJlayl cCXeMaMu, AMarpaMmamu, MHOM TpauKoi U ©X KOMOMHALUSMU;
OLICHMBAaTh HAJA&KHOCTh HWHGOPMALMM 1O KPUTEPUSAM, NPEII0KEHHBIM
yauTeneM win chopMyITUpPOBAaHHBIM CAaMOCTOATEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIC YUeOHbIe 1eiiCTBUSA:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CY>KIACHUS B COOTBETCTBUHU C YCIOBHAMHU H
HEISIMUA OOMICHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M MMMCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y peIleHHs 3a/1a4H,
KOMMEHTHPOBAThH MOJTYyYEHHBIN pe3yNbTaT;

B X0ze¢ 00CYXIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOsieMbl, pelraeMoi 3a7ayd, BBICKA3bIBaTh HJIEW, HAlIEJICHHbIE Ha IMOMCK
peIIeHNs], COMOCTABIATh CBOM CYXICHHUS C CYKICHHSIMH JPYTUX YYaCTHUKOB
auanora, OOHapy)KUBaTh Pa3IMune U CXOJCTBO MO3UIINH, B KOPPEKTHOH dopme
(bopMyIUpOBaTh pa3HOIIACHs, CBOU BO3PAKEHMUS;

NPEICTABIIATh PE3yJIbTaThl PEIICHUs 3aJa4yd, HKCIEPUMEHTa, HCCIEeI0BaHUS,
IPOEKTa, CAMOCTOATENBbHO BHIOMpPATh (OpMaT BBICTYIUICHHA C YYETOM 3amad
MPE3eHTAllU 1 OCOOCHHOCTEN ayIMTOPHH;

MOHMMAaTh M HWCIOJb30BaTh IMPEHMYIIECTBA KOMAHIHOW M HHIWBUAYaTbHON
paOoThI PH pelIeHNH YYEOHbIX MaTEMaTHUYECKHX 3a/1a4;

NPUHUMATh LEJdb COBMECTHOM JEATENIbHOCTH, IUIAHUPOBATh OpPraHU3alHIo
COBMECTHOM paboThl, pacrpeseNiaTh BUABI padoT, JOTOBapUBaThCs, 00CYKIATh
MPOILIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKHX JTFO/ICH;
y4acTBOBATh B IPyNMOBHIX (hopmax paboTsl (00CYykAeHUs, 0OMEH MHEHUSIMH,
MO3TOBbI€ IITYpMbl W JIpYTH€), BBIIOJHATH CBOIO YacTh pabOThl MU
KOOPAMHUPOBATH CBOM JCHCTBHS C JPYTMMH WICHAMH KOMAaHbI, OLIECHUBAThH
KayecTBO  CBOEro BKJIaJa B  OOmMUH  MPOAYKT 1O  KPUTEPHUSM,
c(opMyIMPOBAaHHBIM YYACTHUKAMHU B3aUMOIECHUCTBUSI.

PeryasiTuBHBIe YHHBepcaJbHbIe YUeOHbIE JeCTBUS
Camoopranuszanms:

CaMOCTOATENIBHO COCTaBJIATh IUIAH, QJrOPUTM pEIIeHUs 3ajadd (WIK €ro
4yacTb), BbIOMpaTh CrMoOco0 peleHuss ¢ YYETOM HUMEIOLUXCS PECypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI
perieHui ¢ yuéToM HOBOM HH(OpMALIUH.

CaMOKOHTPOJH), 3MOHHOHaﬂbHBIﬁ HHTCJ/IJICKT:

BJIaJCTH criocobamu CaMOITPOBEPKHU, CAMOKOHTPOJIA IIpomecCa W pCe3ylibTaTa
peICHuA MaTeMaTH4YeCKOMI 3aaa4M,



® IIPEIBUIETH TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUU 3aJauH,
BHOCUTb KOPPEKTUBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
Hal/IEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLICHMBATb COOTBETCTBHUE PE3YyJIbTATA ACSATEIBHOCTH IIOCTABICHHOM LEIU U
YCIIOBUSIM, OOBSICHATH MPUYMHBI JIOCTHKEHHMS WM HEJOCTIKEHUS eIy,
HAXOJWUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xonity oOydyenus B 9 kjacce 00OydJarOIIHICsS MOTYYUT CACAYIOIINE TIPEAMETHBIC
pe3yJIbTaThI:

Yuciaa 1 BLIYUCTIEHUS

CpaBHUBATh U YIOPSAI0YMBAThH PalldOHAJIBHBIE U UPPAIlMOHAJIbHBIC YHCIIA.

Brinonusate apudmerndeckue NEUCTBUS C palMOHAIBHBIMU YHCIIAMH, COuYeTas
YCTHbIE W THChbMEHHBIE MPUEMBI, BBINMOJIHATH BBIUUCICHUS C HPPAIMOHATBHBIMHU
YHCIIAMU.

Haxonute 3HaueHus CTENEHEW C LENbIMHA MOKA3aTeIsIMU U KOPHEHN, BBIYUCIIATH
3HAYEHUSI YHCJIOBBIX BBIPAKECHUMN.

OKpyrasaTh  JIEUCTBUTENIBHBIE YKCJIA, BBIMOJHAT, HPUKUAKY  pe3yJbTara
BBIYHCIICHUH, OLIEHKY YHCJIOBBIX BBIPAKECHUN.

YpaBHeHUsI M HEPABEHCTBA

PemiaTe nuHEWHBIE W KBaJIpaTHbIC YPAaBHEHMS, YPABHEHUS, CBOJSIIUECS K HUM,
npocTeinire JpoOHO-palMOHAIIbHBIE YPABHEHUS.

Pemate cucTteMbl IBYyX JTMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMU U CUCTEMBI
JBYX YpaBHEHHUH, B KOTOPHIX OJJHO YPABHEHUE HE SIBJISICTCS IUHECHHBIM.

Pemiate TekCcTOBBIE 33/1auu AIreOpPaYeCKUM CIIOCOOOM C MOMOIIBIO COCTaBICHUS
YpPaBHEHUS WJIM CUCTEMBI JIBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMU.

[IpoBoguTh mpocTEMIIME UCCIENOBAHUS YPABHEHU U CUCTEM ypPaBHEHHM, B TOM
qHclie C NpPUMEHEHHWEM TpadUUYecKUX TMpeACTaBICHUN (yCTaHABIWBATh, HMEET JIU
ypaBHEHHE UJIM CUCTEMa YPaBHEHUM pEelIeHUs, €CJTU UMEET, TO CKOJIBKO, U TIPOYEe).

Pemiate nuHeliHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, M300pakaTh
pELICHHE HEPABEHCTB HA YHCIOBOW MNPSIMOM, 3alMChIBaTh PELIICHHE C ITOMOIIBIO
CHMBOJIOB.

Pemath cuctemMbl JTMHEHMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YMCIOBOM
MPSMOI, 3aMUCHIBATH PEIICHUE C IOMOIIBbIO CUMBOJIOB.

Hcnonb3oBaTh HEpaBEHCTBA IIPU PEIICHUU PA3IMYHBIX 3a]1a4.

DOyHKIUH

Pacno3naBate (QyHKIMUM HW3ydeHHBIX BUAOB. [loka3biBaThb CXEMaTHYECKH

pacroio’KeHne Ha KOOPJIUHATHOM TUIOCKOCTH rpaduKoB QPyHKIMI Buna: y = kx, y = kx



+b y=kix,y=ax2+bx+c y=x3 y=1Vx y = x|, B 3aBHCHMOCTH OT 3HAYCHUIi
K03((PULIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIUH.

Crpouth u wu300pakaTh CXeMaTWYeCKH TIpadUKU KBAIPATUUHBIX (YHKIHH,
OINMCHIBATh CBOICTBA KBAaAPaTUUHBIX (DYHKLUN MO UX TpaduKam.

PacnioznaBath KBajpaTHuHyl0 (YHKUHIO 1O (Qopmylie, NPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUI U3 peabHOM KU3HU, PU3UKU, TEOMETPHH.

YuciioBbIe M0CJI€10BATEIBLHOCTH U MPOTrPecCuH

PacriozHaBath apupMeTHUYECKyI0 M T€OMETPUUYECKYIO MPOrPECCUU IMPH Pa3HBIX
Croco0ax 3aJaHus.

BBIMOAHATE  BBIUMCIEHHST C  HUCHONB30BaHMEM  (GOpPMYyJd N-TO  YiIeHa
apuMeTHUeCKON U TEOMETPUUECKON IPOrpeccuid, CyMMbI TIEPBBIX N YJIEHOB.

N300paxxath 4ieHbl OCIEI0BATEIbHOCTH TOYKAMH HAa KOOPIMHATHOMN TJIOCKOCTH.

PemaTh 3a1aun, CBSI3aHHBIE C YMCJIOBBIMU TOCIIEOBATEILHOCTSIMU, B TOM YHUCJIE
3aJlayl U3 peaJbHOM JKM3HU (C HCIOJIb30BAaHMEM KaJbKyJsTOpa, IU(QPOBBIX
TEXHOJIOTHHN).

TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne | HammeHoBaHme
(uugposbie)
n/ | pasgeroBuTeM | Beer | Konrponsn | Ilpakruyec
oOpa3oBaTejibHbIE
n MporpaMmmsbl 0 ble padoThbI KHe padoThl
pecypcsl
Yucma u bubmuoreka [JOK
1 BBIUUCIICHUS. 9 http
JleicTBUTENbHBIE s://m.edsoo.ru/7f419d0
qyucia 8
YpaBHeHus U
bubmuoreka [JOK
HEpaBEHCTBA. it
hitp
2 14 1
yPaBVHeHHH ¢ s://m.edsoo0.ru/7f419d0
OJIHOM 3
HePEeMCHHOMN B
YpaBHeHUs 1 bubmuoreka [JOK
3 HEpaBEHCTBA. 14 | http
Cucrtembl s://m.edso0.ru/7f419d0
ypaBHEHUI 8
4 YpaBHeHus u 16 1 bubnuoreka [JOK
HEPABEHCTBA. http




s://m.edso00.1ru/7f419d0
HepasenctBa 3
bu6mmoreka [JOK
http
PyHKImH 16 s://m.edso00.1ru/7f419d0
8
UpCIIOBEIC EtI/I6J'II/IOTeKa LHOK
http
TOCICAOBATENRHO 15 s://m.edso00.1ru/7f419d0
cTh
8
[oBropenue, bubmuoreka [JOK
00o00111eHHE, 13 http
cCUCTEMaTH3alus s://m.edso0o0.ru/7f419d0
3HAHUU 8
OBIIEE
KOJIMYECTBO 102
YJACOB I10
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