MUWHUACTEPCTBO IIPOCBEMIEHASA POCCUCKON ®EJEPAIIAN
Munucrepcerso oopaszoBanus u Hayku Kypckoii o61acTu
Ynpagienune 06pa3zoBaHus,0NMeKH H MONEYHTEILCTBA AIMHHHCTPALIMH
JmurtpuesBckoro paiiona Kypckoii obxacTu

MKOY «Kpyneukas cpegnss o0ueo0pazosaTe/bHas HIK0JIa»

PACCMOTPEHO COI''TACOBAHO YTBEPXJEHO
Ha 3acenanuu 3amecTutens aupekropa  JlUpeKTop. IIKOJIbI
TeJarorgMecKoro CoB no YBP
8 kf/_'/ '/9 / @

= e s Z/‘f e A ‘ N i -Jlaxosa O.10
Ipencenarens Caxaposa H.JI [lynsuesa E.J1 - TPAKa3 Ne 1'1‘70 ot «31»
TMporokon Ne 1 ot «31» «31» aBrycra 2023r. aprycta 2023r.
asrycra 2023r.

PABOYASA ITPOI'PAMMA

Jns 9 kiacca

yueGHoro npeamera «Aaredopa»

JUis oOyuaromuxcs 7-9 knaccos

Cocrasuna:
YyUUTENb MaTeMaTUKK
Oaxunyesa C.H

C.Kpynen 2023
1



IosicHUTENLHAA 3aIUCKA

Pabouast mporpamMMa 0a30BOT0 ypOBHSI IO T€OMETPHUU JJII OCHOBHOTO OOIIIEro
oOpazoBanust pa3paborana B cootBeTcTBUU ¢ PI'OC OO0 Ilpukaz MunobpHayku
P® or 17.12.2010 Nel897 (B pen. ot 11.12.2020) “O06 yTBepKIeHUU
denepanbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApPTa OCHOBHOTO
o0mero o0pa3oBaHWs” Ha OCHOBE CICIYIONIMX HOPMATHUBHBIX IOKYMEHTOB H
METOAMYECKUX MATEPHAIIOB:

e [lucbmo MunnpocBemenuss Poccum ot 03.03.2023  Ne03-327  «O
HaMpaBJICHUU uHpopMaIn (BMecTe c «Meroauueckumu
PEKOMEHIallUAMHU 1o BBEJICHUIO denepanbHBIX OCHOBHBIX
0011e00pa3oBaTeIbHBIX TPOTPaAMM»).

e [lucemo MunucrepctBo npocsemienus PO ot 15.02.2022 NeA3-113/03 «O
HaIpaBJICHUN METOJIUYECKUX PEKOMEH AL,

e [Iucemo Munnpocsemennss Poccun ot 22.05.2023  Ne03-870 «O
HaNpaBIeHUN HHPOPMAIIHI.

o OepepanbHasg paboyas mnporpaMmMa O MaTeMaTtuke [ 5-9 KkiaccoB
(6a30BbBIN YPOBEHD ).

e OcHoBHas o0mieoOpa3zoBaTeibHasi IporpaMMa  OCHOBHOTO  OOIIETO
obpazoBanus MKOVY «Kpyrmenkas cpenssisi o01eoopa3zoBaTeyibHas KO
Ha 2020-2025 y4eOHbBIiH TO/I.

o Vyeonni twan MKOVY «Kpynenkas cpeansisi oOuieoOpa3zoBarenbHas
mkosiay Ha 2023/2024 yueOHblii ro.

e [Ipuxka3 MunucrepctBa npocsemeHuss Poccuiickon @eaepanuum  OT
21.09.2022 No858 «OO0 yrBepxkieHuu (eaepalbHOro MepevHs y4YeOHUKOB,
JOMYUIEHHBIX K  HWCHOJB30BAHUIO  MPU  peaiM3alid  HUMEIOIIMX
TrOCYJapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTEIbHBIX IPOTPAMM HAYAITLHOTO
o0Imero, OCHOBHOTO  00miero, cpegHero  oOmero  oOpa3oBaHUs
OpraHu3alMsIMH, OCYIIECTBIISIOIIMMU O0pPa30BATEIbHYIO JEATEIBHOCTh U
YCTAaHOBJICHHUSI ~ MPEACIIBHOIO  CpOKa  HUCIIOJIb30BAaHUS  MCKIIFOUEHHBIX
yueOHukoBy (3apeructpupoBan 01.11.2022 No70799).

e Ilucekmo Munnpocsenienuss Poccun u PocoOpHamzopa «O HampaBieHUH
Pexomennanumii (Bmecte ¢ «PekoMeHmamusiMu JJIsi CUCTEMbl OOILEro
oOpa3oBaHMsI TIO OCHOBHBIM MOAXOAaM K (OPMHUPOBAHUIO Trpaduka

MIPOBEICHUSI OIICHOYHBIX MPOIIEYp B 00111€00pa30BaTEIbHBIX OPTaHU3AIUIX
B 2021/2022 yyebHOM roay») (OnyomukoBano 17.08.2021).



[Tomoxenue o cocraBieHun padbodeit mporpammbl yaeOHoro kypca MKOY
«Kpymnenxkas cpenusisi o0ieoopa3oBareabHast MIKOIa»

Pabouass mporpamma mo ®I'OC chopmupoBaHa ¢ ydeToM MNpPOTPaMMbI
Bocniutanuss MKOVY «Kpynenkas cpenssas o6uieoOpa3zoBaTenbHas IIKOJIa» Ha
2021 -2026 T

e AnreOpa SsBISICTCS OJHHM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa OOECIeYMBACT H3yYEHUE JAPYTUX AUCHUIUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK W TYMaHUTapHOTO IIUMKJIOB, €€ OCBOCHHE
HEOOXOAUMO IJisi MPOAOJIKEHUSI 00pa3oBaHUS U B MOBCEIHEBHOM >KU3HHU.
Pa3Butne y oOyuaronmxcs HaydHbIX MPEICTaBICHUM O MPOUCXOXKIECHUU U
CYLUIHOCTH  anreOpanyeckux  abcTpakuui,  crnocobe  OTpakeHus
MaTeMaTUYECKOW HAyKOHW SIBJICHUW M MPOIIECCOB B MPUPOJEC U OOIIECTBE,
PO MaTEeMaTHYECKOTO MOJEITUPOBAaHUS B HAYYHOM TIIO3HAaHWU U B
IPAKTUKE CIOCOOCTBYET (HOPMHUPOBAHMIO HAYYHOIO MHPOBO33PEHUS U
KaueCTB MBIIIJICHUSI, HEOOXOAUMBIX [l aJanTallid B COBPEMEHHOM
uudpoBom oOmectBe. M3ydenue anreOpsl 0OecrieunBacT pa3BUTHE YMEHUS
HaOmOaTh,  CpaBHUBATh,  HAaXOOUTh  3aKOHOMEPHOCTH,  TpeOyer
KPUTHYHOCTH MBIIIIJICHHSI, CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH
CBOM JICWCTBUS M BBIBOJIbI, OPMYIUPOBATH YTBEpkIeHUs. OCBOEHHE Kypca
anreOpsl 00ECTICYNBACT PA3BUTHE JIOTHYECKOTO MBIIUICHUS] 00yJaronuxcsi:
OHHU UCTIONB3YIOT IeIYyKTHUBHBIC U HHIYKTUBHBIC PAcCyXICHHUs, 0000IICHNE
U KOHKpETH3aluio, abcTparupoBaHue W aHanorutro. OOydeHue anredpe
OpEoiaraeT 3HAYUTENbHBI O00BEM CaMOCTOATEIBHON €S TEIbHOCTU
oOyJaromuxcs, MOTOMY CAaMOCTOSITEIbHOE pELIEHUE 3a4ay  SIBIsIeTCA
peanu3anmen JesTeIbHOCTHOIO MPUHIIAIIA O0yUEHHSI.

e B cTpykType mporpamMmbl yueOHOro Kypca «Anredpa» Ijii OCHOBHOTO
obmero oOpa3oBaHHWsI OCHOBHOE MECTO 3aHUMAIOT COAEpKATEIbHO-
MeToauYecknue JuHMM: «Uucma W BRIUMCICHHS», «AJreOpanveckue
BBIPAKECHUSD), «YPABHECHUS U HEpPaBEHCTBa», «PyHkuun». Kaxmas u3 3tux
COJIEPKATEIbHO-METOANUECKUX JIMHUM Pa3BUBAETCS Ha MPOTSHKEHUU TPEX
JeT W3y4deHUs Kypca, B3aUMOJICHCTBYS C APYTUMHU €ro JUHHsIMH. B Xoze
U3y4eHUsS Yy4eOHOro Kypca OOyJaroImuMcs MPUXOAUTCS JIOTHUYECKU
paccyXaTh, UCMHOJb30BATh TEOPETUKO-MHOKECTBEHHBINM fA3bIK. B CBsA3U C
3TUM B MporpaMmy Yy4eOHOro Kypca «Anre0pa» BKIIOYEHBI HEKOTOPHIE
OCHOBBI  JIOTHMKH, TIPEACTAaBIEHHbIE BO BCEX OCHOBHBIX pasienax
MaTEeMaTU4YeCcKoro  o0pa3oBaHUs UM CIOCOOCTBYIOUIME  OBJIAJCHHIO
OOy4YalOIIMMHUCS  OCHOB  YHUBEPCAIBHOIO  MAaTEMaTHYECKOTO  A3bIKa.
CopnepkaTeTbHOM W CTPYKTYpHOH OCOOCHHOCTBIO y4eOHOTO Kypca
«Anredpay» SBISETCS €ro NHTErPUPOBAHHBIN XapakTep.



o Copepxanne nuHUM «Yucaa W BBIYUCICHUS» CIY)KUT OCHOBOW MJis
JaNbHEUIIer0 M3yYeHUsT MaTeMaTHKH, CIHOCOOCTBYET Ppa3BUTHIO Yy
OoOy4aromuxcss  JOTHYECKOTO  MBIIUICHUS, (POPMHUPOBAHUIO  YMEHUS
MOJIb30BAaThCA AITOPUTMAMHU, a TakkKe MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX JJi MOBCEIHEBHON *U3HU. Pa3zBuTHEe MOHATUSA O
YHUCJI€ Ha YPOBHE OCHOBHOrO o0O0mIero oOpa3oBaHUS CBSI3aHO C
palMoHaIbHBIMU M UPPALMOHATBHBIMU  YHMCIaMH, (HOpPMHpPOBaAHHEM
NPEACTABICHUA O JEWCTBUTEIBHOM YHCIIE. 3aBEpPUIEHUE OCBOEHUS
YHICJIOBOM JIMHUK OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHUIO.

o Copepxanue JByX anreOpaMueckux JHHUA —  «Ausredpandeckue
BBIDOKEHUS» U «YpaBHEHHS UM HEPABEHCTBAa»  CIOCOOCTBYET
dopMupoBaHHIO Yy  OOy4aromMxcs  MaTeMaTH4YecKoro  ammapara,
HEOOXOMMOTO0 ISl pelIeHHs 3a7ad MaTEeMaTHKH, CMEXKHBIX MPEIMETOB H
MPAaKTHUKO-OPUEHTUPOBAHHBIX 3afad. Ha ypoBHEe OCHOBHOTO 0OIIEro
oOpa3oBaHus Y4YEOHBIH MarTepuan TPYIIUPYETCS BOKPYT pallMOHAIBHBIX
BBIpOKEeHU. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMaTHUKHU KakK S3bIKa
JUIS TIOCTPOCHHSI MaTeMaTUYECKUX MOJeNel, OMHUCaHUs TMPOIECCOB H
SBIICHUN pealbHOTO Mupa. B 3amaum oOydeHwsi anreOpe BXOMIT TaKxkKe
JaNbHENIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIICHUS, HEOOXOIMMOTO, B
YaCTHOCTHU, JIJIi OCBOCHHUS Kypca MH()OPMATUKH, U OBIAJCHUE HaBBIKAMU
JNeNyKTUBHBIX  paccyxneHui. IIpeoOpa3zoBaHue CHUMBOJBHBIX  (PopM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUSI, CIIOCOOHOCTEN K MaTEMaTUUECKOMY
TBOPYECTRY.

e Coxaepxanne  (PyHKIHMOHAIBHO-TpAaQUUECKONM  JIMHUM  HAIleJICHO  Ha
MoJIydeHHe OOydYaloIMMHUCS 3HaHUW O (QYHKIMSIX KaKk BaKHEUIen
MaTeMaTHUYeCKON MOJENU AJis ONMHCAaHUs U HCCIEIOBAHUSA Pa3HOOOpPa3HbBIX
IPOIIECCOB M SIBICHWA B Tpupoae W obmectBe. M3ydeHwe wmarepuana
CIIOCOOCTBYET pa3BUTUIO Yy OOyYalOIUXCS YMEHUSI  HCIOJIb30BaTh
pasnIuyYHbIC BBIpAa3WTEIbHBIC CPEACTBA S3bIKA MATEMAaTUKH — CIIOBECHBIC,
CUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKIag B (opmupoBaHme
MIPEICTABJIICHUM O POJIM MAaTEeMaTHUKU B PA3BUTHH [UBUIN3AIAU U KYIbTYPHI.

e CornacHo y4yeOHOMY IJIaHy B 7-9 Kiaccax u3y4aeTrcsi y4eOHbIM Kypce
«AnreOpa», KOTOPBIM BKJIIOYAECT CIEAYIOIIME OCHOBHBIC  pa3/elbl
comepkanusi: «Yucrna W BBIUMCICHUS», «AJTeOpanuecKrue BBIPAKEHUS,
«YpaBHEHHUs U HEPABEHCTBAY, « DyHKIIUN.



Conep:kanue y4eOHOT0 npeamera
9 KUIACC

Yuciaa v BIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsaTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, IEUCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JIEUCTBUTEIBHBIX YHCEII U KOOPAUHATHOW MPSAMOI.

CpaBHeHHE JIEWCTBUTENIbHBIX YHCEN, apuPMETHUYECKUe JEHUCTBUA C
JEWCTBUTEIbLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmxk€HHOEe 3HAYCHHNE BEIIMYMHBI, TOUYHOCTh MpUOIKeHus. OKpyIJeHHe
yucell. [Ipuknika u oueHka pe3yiabTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCA K KBaJIPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHnsi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHNEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs TIEpEeMEHHBIMH M ero rpaduk. Pemienune cuctem nByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JIMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenre JMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemenHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['paduyeckas wuHTEpHpeTalvisi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMS
MIEPEMEHHBIMH.

DyHKIUU

[Tonsitue Qynkmuu. OOnaCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbyukiuu. CiocoOsl 3a1aHus PYHKIIHM.

I'paduk dynkmuu. Utenue cBorcTB (yHKIMU 1o e€ rpaduxy. IIpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.

@DyHKIMY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, uX rpaduxu. OyHkunn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.



KBagparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIIMHBI 1apadoJIbl, 0Cb CAMMETPHUH MMAPaAOOJIBI.

I'padukn byrxmmit: y =kx, y=kx + b, y=k/x, y=x3, y = Vx, y = [x| , 1 ux
CBONCTBA.

YucaoBblie M0CI€A0BATEILHOCTH U MIPOTPECCUH

[loHaTHE YHCIIOBOM TMOCIEAOBATEILHOCTU. 3aJlaHUE TI0CJIEIOBATEIIBHOCTH
pPEKyppeHTHOH GopMmymoit u GopMyIoit N-To diieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro YieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHrne wieHOB apu(METUYECKOH M TEOMETPUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIN M AKCIOHEHIUAIBHBINA POCT.
CI1oXHBIE IPOLICHTBL.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA NPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOTrpaMMbl yUeOHOTO Kypca «Anredpay
XapaKTepU3yrTCA:

1) maTpuoTnyeckoe BOCIUTAHHE:

MPOSIBIICHUEM UHTEpPEca K MPOIIOMY U HACTOAIIEMY POCCUMCKON MaTEMaTHUKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSAM POCCUUCKUX MATEMATUKOB U POCCUMCKOU
MAaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAaHUIO ATUX JOCTHXKEHUH B APYTUX HayKax H
MPUKIAAHBIX cdepax;

2) rpaxaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEH Tpa)kJaHWHA W peaiu3aldd €ro
MpaB, MPEICTABICHUEM O MATEMATHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBIEHUH, MPOIEAYp TPaKTAHCKOTO OOIIecTBa (HampuMep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX MPOOJEM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTHKEHUW HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaIbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE YYaCTHE B PENIEHUM MPAKTUYECKUX 3a/1ad
MaTeMaTUYECKOW HAaMpaBICHHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUM BCEM MKU3HU MJIA YCNEIHON NpodecCuOHaTIbHOM
NEATeIbHOCTY M Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM W
MOCTPOEHUEM WHANBUIYATIbHONH TPAaeKTOPUU OOpa30BaHUS W JKM3HEHHBIX TJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K  DMOIMOHAJIBHOMY W ACTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlay, pEIICHUH, pacCyXJCHUH, yMEHUIO BUJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMed B JICATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
npencTaBlieHnid 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS YEJIOBEKA, MPUPOJbI U
oOlecTBa, MOHMMAHMEM MAaTEMaTUYeCKOM HayKH Kak cdepbl YenoBeuecKou
NEATEIbHOCTHU, 3TaloB €€ pPa3BUTUS M 3HAYMMOCTH [IJIsi PAa3BUTHS LIMBUIIU3AINH,
OBJIAJICHUEM S3bIKOM MATEMAaTUKH M MATEMAaTHUYECKOM KYJIbTYpOWl KakK CpeJICTBOM



[O3HaHWsI MHpa, OBJAJACHUEM IPOCTEHIIMMHM HaBBIKAMU HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usnueckoe BocnuTaHHMe, (POPMHPOBaAHHE KYJIbTYPbl 310POBbS U
3MOLMOHAJIBLHOI0 0JIArONOTyYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTUYECKHE 3HAaHUS B HMHTEpEcax CBOETO
3I0pOBbSl,  BEJIEHUS  3/0pOBOr0  o0paza  JKM3HM  (340pOBOE  IHTAHUE,
cOamaHCHUPOBAHHBIA PEXUM 3aHATHM U OTAbIXa, perysipHas ¢uznyeckKas
AKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pe(hIECKCHH, PU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTallMel Ha MPUMEHEHHE MAaTEMaTUYECKUX 3HAHMM NI PEIICHUs 3a]ay B
00JIaCTH COXPAHHOCTH OKPYXAIOILIEH Cpebl, INTAHUPOBAHUS MOCTYIKOB U OLEHKH MX
BO3MOYKHBIX TOCIEICTBUNA ISl OKPY’KAIOIIEH Cpeibl, OCO3HAaHHUEM TIIJI00AIBHOIO
XapakTepa 3KOJOTHYECKHUX IMpoOJIeM U IyTel UX pelieHus;

8) apanTanusi K M3MEHAIMMCSH YCJIOBHSAAM COLHMAJIBLHON W NPHPOIHOM
cpeabl:

TFOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHSX HEONPENEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH YE€PE3 MPAKTUYECKYIO NEATEIbHOCTb, B TOM YHCIIE
YMEHHE YUUThCS Y IPYTUX JII0JeH, mpuoOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBBIE
3HAHMS, HABBIKM ¥ KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B  (OPMHUPOBAHUM HOBBIX 3HAHUHA, B TOM YHCIIE
dbopMyIupoBaTh UAEH, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAePUIUTHI  COOCTBEHHBIX  3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIUI0, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUUMH KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEeMbIe
pemieHuss U JAeHCTBUSA, (POPMYJNIHMpPOBATH M OLEHUBATh PHUCKA M MOCIEICTBUS,
(GhOopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:
® BBUIBJISITH M XApPaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKHM MAaTEMaTHYECKHUX
O00OBEKTOB, TIOHATHI, OTHOIICHUN MEXIy TMOHITHAMHU, (HOPMYyITHUpPOBAThH
ONpeAeCHUs]  TMOHATUN,  yCTAHABIMBATh  CYLIECTBEHHBIM  IPHU3HAK
KjaccupuKaly, OCHOBaHUSA JUIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUH
MPOBOJIMMOTO AHAIN3A;



® BOCIpUHUMATH, (OpPMYyIUpPOBaTH M  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENbHbIE W OTpUIATEIbHbIC, €IMHUYHBIE, YacTHble U 0O0IIue,
YCIIOBHBIE;

® BBIIBJISTH MATEMATHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOPEUHS
B ¢akTax, JaHHBIX, HAOIIOJACHUAX U YTBEP)KICHUSX, MpeiaraTh KpUTEpUu
JUTSI BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

e JefaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

e pa3dupaTh JOKA3aTENbCTBA MATEMATHUUYECKUX YTBEPKACHUU (MIPSMBbIE M OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIFHO HECIOXKHBIE JI0KA3aTeIhCTBA
MaTeMaTH4eCKuX (aKTOB, BBICTpaWBaTh apPTyMEHTAIMIO, TPUBOAWTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

e BbpIOMpaTh CcHOCOO pemnieHus ydeOHOW 3agauM (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOMAMMNA C YYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBaresibckue 1eiCTBUS:

® UCIONB30BaTh BOMPOCHl KaK HMCCIEIOBATENbCKUI HHCTPYMEHT MO3HAHMUS,
(opMynHpoBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUHe, MpodIemy,
CaMOCTOSITEJIbHO ~ YCTaHaBIMBAaThb HCKOMOE M JaHHOe, (OpMHUPOBATH
TUIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;

® TPOBOAWTH TI0 CAMOCTOSITENIFHO COCTAaBICHHOMY IIJIaHY HECIIOXKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIIEIOBAHUE TI0 YCTAHOBJICEHHUIO OCOOCHHOCTEM
MaTeMaTU4YECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;

® CaMOCTOSITENbHO (OPMYIMPOBATH OOOOIICHHUS U BBIBOJABI MO pPE3yJbTaTaM
MPOBEAEHHOTO HAONIOJICHUS, MCCIEIO0BaHUs, OLEHUBATh JOCTOBEPHOCTD
MOJTYYeHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHU;

® IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TakKe BBIIBUTATH
MPEIIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

® BBIIBJIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAINH, JaHHBIX,
HEOOXOIMMBIX JIJISl pEIICHMs 3a/1a4H;

® BBIOMpaTh, AaHAIM3UPOBATh, CHUCTEMATHU3UPOBATH MW HWHTEPIPETHPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeCTaBICHHUS;

e BpIOUpaTh (opMy TMpeacTaBieHUs UWHGOPMALKMU U  WUIIOCTPUPOBATDH
pellaeMble 3a7aud CXeMaMH, JIuarpamMMmMamMu, HHOW rpadukoil u HUX
KOMOHWHAIUSIMU,

® OIEHUBATh HAAEKHOCTh HHGMOpPMAMU MO KPUTEPHUSIM, MPEASIOKEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.



KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

BOCIIPUHUMATH U (DOPMYITHUPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBHUSIMU U
LEeNsIMHU OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJy PpEIICHUS
3a/1a4yu, KOMMEHTHUPOBATh MOJYYCHHBIN Pe3yJIbTaT;

B X07€ 00CYXACHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMON TEMBI,
npo0sieMbl, pelaeMon 3aJayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
pelIeHUs, COTIOCTABJIATh CBOU CYXXJICHUS C CYXKJICHUSIMU IPYTUX YYACTHUKOB
yanora, OOHApy»XMBaTh pPAa3IU4YUE M CXOJCTBO MO3UIIMHI, B KOPPEKTHOMH
dbopme hopMyIHpOBaTH pa3HOTIIACHS, CBOM BO3PAKECHUS;

NPEACTABISATh PE3YyJIbTAThl PELICHUS 3a[]auu, SKCIEPUMEHTA, UCCIEIOBaHMUS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMpATh (hopMaT BBHICTYIUICHHS C YYE€TOM 3a]1a4y
IIPEe3eHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;

MMOHMMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW U WHAUBUIYaTbHOMN
paboOTHI NP pelIeHUU Y4eOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh 11€JIb COBMECTHOW JMESITEIbHOCTH, IJIAHUPOBATH OPTaHU3ALIUIO
COBMECTHOM paboThl, pachpeaeysiTh BUIbI pabOT, JI0rOBapUBATHCS,
00CyXXIaTh MpoIecC M Pe3ynbTaT padOThl, 0000mMAaTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TIpynmoBbIX ¢Gopmax padoTel (00CyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHINOJIHATH CBOIO YacTh PabOTHI U
KOOPAWHUPOBATH CBOU JIEUCTBUSA C JPYTUMH WICHAMHU KOMAaHJbI, OIICHUBATh
KaueCTBO CBOEro BKJIaJa B OOMMA MOPOAYKT MO  KPUTEPUSM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATh IUIAH, AJITOPUTM pEIIeHUs 3a1adu (WJd ero
4acTh), BBIOMpaATh CHOCOO penieHus ¢ y4€TOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U pe3yibTara
peLIeHUs MaTEMaTUYECKOM 3a1auH;

IPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEILCHUU 33Ja4H,
BHOCHUTb KOPPEKTHBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaAWJCHHBIX OIKOOK, BBISIBIEHHBIX TPYIHOCTEH;



® OLICHUBATh COOTBETCTBUE pPE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LIENIA U
YCIOBUSIM, OOBSICHATh NPUYMUHBI JTOCTHIKEHUS WIM HEJOCTHIKEHMS LIEJH,
HAaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyuenus B 7 Kkjacce o0OydyalomMidics TMONYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

BoinonHsaTh, coyeTas YCTHbIE M MHUCbMEHHBIE MPUEMBI, apuUPMETUUECKUE
JNEUCTBUS C PallMOHATIbHBIMU YUCJIAMHU.

HaxoguTh 3HAYe€HHWS YKCIOBBIX BBIPAKEHUN, NPUMEHSATH Pa3HOOOpa3HbIC
CrocoObl ¥ TPUEMBI BBIYUCICHUS 3HAUYCHHH JPOOHBIX BBIPAXKEHUM, COJEPHKAIIUX
OOBIKHOBEHHBIE U JECATUYHbBIC JPOOHU.

[lepexoauTs OT OomHOW (QOPMBI 3amUCH 4YHUCEN K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHMBATH U yHOPSAOYMBATH PAIMOHAIBHBIE YUCIIA.

OKpyTJIsITh ynca.

BpInonHATE NPUKUAKY U OLIEHKY pEe3yJIbTaTa BBIYMCICHHM, OLICHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHUW. BBIMONHATH AEUCTBUS CO CTENEHSMH C HATypaJbHBIMU
MOKa3aTEesMH.

[IpuMeHTh TIPU3HAKK JETMMOCTH, PAa3JIOKECHUE HA MHOXKHUTEIW HATYPAIbHBIX
YUCEIL.

PemaTe mnpakTUKO-OpPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBICE C OTHOILICHUEM
BEJIMYMH, MPONOPUAOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3ynbTaThl PELICHUs 3a7ad C Y4ETOM OTPAHWYECHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJiredpanvecKue BbIPAKEHUSA

Hcnonp3oBath anrebpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, TIPUMEHSITH €€ B
Mpoliecce OCBOEHUSI yueOHOro MaTepHala.

HaxoguTe 3HaueHuss OYKBEHHBIX BBIPAKCHUN TMpU 3aJaHHBIX 3HAYEHUSAX
MIEPEMEHHBIX.

Brinonuats npeoOpa3oBaHusl LEIOT0 BHIPAXKEHUSI B MHOTOWIECH MPUBEICHUEM
MOT00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BpINONMHATE yMHOKEHHME OJHOWIEHAa HAa MHOTOYIEH W MHOTOWIeHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.



OcCyleCTBIATh Pa3J0)KEHUE MHOTOWICHOB HA MHOMXHUTEIM C MOMOILBIO
BBIHECEHUS 33 CKOOKH OOIIEr0o MHOXHTEINSI, TPYNIUPOBKHU ClIaraeMbiX, PUMEHEHHS
(hOopMyJT COKPAIEHHOTO YMHOKEHHS.

[IpumeHnsaTh peoOpa3oBaHUsl MHOTOUYJICHOB JIJISl PEIICHUsI PA3IMYHbIX 3a7a4 U3
MaTE€MaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHOW MMPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJIbHBIMHM IIOKA3aTEISIMU IS
peoOpa3oBaHUsI BEIPAKECHUH.

YpaBHeHMs U HEPABEHCTBA

Pemlats nuHEVHBIE ypaBHEHHsS C OJHOM IEPEMEHHOH, MPUMEHS IpaBUiia
MepexXo0/ia OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIILHOMY eMy. [IpoBepsiTh, sIBIs€TCS JIH
YHUCJIO KOPHEM YPaBHEHHS.

[IpuMmeHnsATh rpaduyueckue METOIbl NMPU PEIIEHUU JIMHEHHBIX YPAaBHEHHN U UX
CUCTEM.

[logOupaTe mnpumMepsl TMap 4YUCEN, SBISIOMIUXCA PEIICHUEM JIMHEWHOTO
YPaBHEHUS C ABYMSI IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH T'paHK JUHEHHOTO ypaBHEHUS C JBYMS
MePEMEHHBIMU, MOJIb3YSICh TPaUKOM, MPUBOAUTH TPUMEPHI PELICHUS] YPABHEHUS.

Pemats cucteMbl IBYX JIMHEHMHBIX YPAaBHEHUU C ABYMsI IEPEMEHHBIMH, B TOM
quCie rpapuIecKu.

CoctaBisiTh U peliath JHMHEHHOE YpPAaBHEHHUE WJIM CUCTEMY JIMHEWHBIX
YPaBHEHHUH 110 YCJIOBHIO 33J1a4d, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
34144 MOJyYECHHBIN pe3yJIbTar.

DyHKUUHA

N3o0pakath Ha KOOPJWHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHUE 3aJaHHBIM
KOOpAMHATaM, Jy4Yd, OTPE3KH, HHTEPBAJbI, 3alMCHIBATh YUCJIOBBIE MPOMEKYTKH Ha
anreOpanyeckoMm si3bIKe.

OTMeuarb B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJHWHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIHA. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C TMOMOINIBIO (YHKIIMHA W3BECTHBIC 3aBHCHMOCTH  MEXIY
BEJIMYMHAMU: CKOPOCThb, BPEMS, pACCTOSHHUE, II€HA, KOJHMYECTBO, CTOUMOCTD,
MPOU3BOAUTENIBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKITUU 110 3HAYCHHIO €€ apTryMeHTa.

[Tonumate rpaduyeckuii cHocoO TPEACTaBICHUS W aHajdu3a HHQPOPMAIINH,
U3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALIHIO U3 TPa(UKOB pPeaabHBIX MPOLECCOB U
3aBUCUMOCTEM.

K koHmy o0yuenus B 8 kjacce oOyyaromuiicsi MOJYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BIYMCJICHUS



Hcnonp30BaTh HavallbHbIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX
YuCeN I CpPaBHEHMs, OKPYIJIEHUS M BBIYMCIECHUM, M300paxkaTh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPAWHATHOU MPSMOU.

[IpuMeHATh TOHSATHE apUPMETUUYECKOTO KBAJIPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3Ysl TMPU HEOOXOJAUMOCTH KalbKYJISTOp, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COAEpXkKallMX KBaJApaTHbIE KOPHHU, HCHOJIb3YS
CBOMCTBA KOPHEHN.

Hcnonb3oBaTh 3amucu OOJIBIIMX W MaJIBIX YHCEN C MOMOUIBIO JI€CATHYHBIX
npoOeii u crerneHelt yucna 10.

AJire0panvecKue BbIPAKEHUS

[IpuMeHATP NOHATHE CTENEHHM C LEJIBIM  IOKAa3aTeleM,  BBIIOJHATH
npeoOpa30BaHUs BbIPAXKEHUH, COAEPIKALMX CTEIEHH C LIEJIbIM MOKa3aTeIeM.

BBINONHATE TOXIECTBEHHBIE MPEOOpa30BaHUs PAalMOHAIBHBIX BBIPAKEHUN HA
OCHOBE MPaBUJI ICUCTBUN HaJl MHOTOYJICHAMH U aNreOpanyecKuMu ApoOsIMHU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpuMmeHnsaTs npeoOpa3oBaHUs BBIPAXKEHUMN Ui PEIICHMS Pa3IMYHbIX 3a/1ad U3
MaTE€MAaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHEVHBbIE, KBaJpaTHbIE YPAaBHEHUS W pPalMOHAIbHBIE YpPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUI C ABYMsI IEPEMEHHBIMH.

[IpoBOaUTE MPOCTEMIINE HUCCIEAOBAHUSA YPABHEHUM M CHCTEM YPAaBHEHUMW, B
TOM YHCJIE C MPUMEHEHHEM TpapuuecKuX npeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHHH pEIIeHHUs, €CIIU UMEET, TO CKOJIBKO, U IpoUee).

[lepexoauTs OT cioBecHON GOPMYIMPOBKH 3a7aud K €€ anredpanyueckoi
MOJENN C TOMOIIBID COCTABJIEHUA YPABHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yNbTaT.

[IprMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB [IJISI CPABHEHHUSI, OLICHKH, PEIIATh
JTUHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI, 1aBaTh TpadUUuECKyIo
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[loHumMaTh ¥ HMCHOJB30BATH (DYHKIIMOHANLHBIE TMOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUYECHMsI), ONpPEECIITh 3HAUCHHE (PYHKIHMM IO 3HAUYCHUIO
apryMeHTa, ONPEAeNIATh CBOWCTBA (PYHKITUHU TI0 €€ rpaduKy.

Crtpouts rpaduKu 3MeMEHTapHBIX PYHKINN BUIA:

y=k/x, y =x2,y =x3,y = x|, y = X, ONHCHIBAaTb CBOHCTBA YHCIOBOI (YHKIHH
o e€ rpaduxy.

K koHmy oOyuenus B 9 kJjacce OOydYalOmMACS TOJMYIUT CIEAYIOIINAC
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa 1 BIYMCJICHUS



CpaBHMBATh U YIIOPSAOYUBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA.

BoimonusaTe apudmeTrueckue AeUCTBUS C PallMOHATBHBIMU YHCIaMH, COYeTast
YCTHBIE M NHMCBMEHHBIE INPUEMBI, BBIIOJHATH BBIYUCICHUS C HUPPALUOHAJIBHBIMU
YU CIIAMU.

HaxonuTh 3Ha4eHUA CTENEHEU C LICJIBIMU I0KA3aTEIISIMU U KOPHEH, BBIYUCIIATD
3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasiTe  IEUCTBUTENBHBIE YHCIA, BBIIOJHATh MPUKUIKY pe3yJbTaTa
BBIYMCIICHUN, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pewars iMHEMHBIE U KBAIpATHBIC YPABHEHHUS, YPABHEHUSA, CBOALLMECS K HUM,
MpoCTeNIInEe APOOHO-PAlMOHAIBHBIE YPABHEHMUS.

Pemare cucTeMbl NBYX JIMHEHHBIX YPaBHEHUM C JBYMs NEPEMEHHBIMHA U
CUCTEMBI JIBYX YPABHEHUN, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISAETCS JIMHEUHBIM.

Pemarp TekcTOBBIE 3aJaud  anreOpanyeckuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUs YPABHEHUS UJIM CUCTEMBI IBYX YPAaBHEHUMN C IBYMs IIEPEMEHHBIMH.

[IpoBOaUTE IPOCTEMIINE HCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUMW, B
TOM YHCJIE C MPUMEHEHHEM TpapuuecKuX npeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUM PEIICHNUs, €CII UMEET, TO CKOJIbKO, U ITpoYee).

Pemarp nuHelHble HepaBeHCTBa, KBaJpaTHbIE HEPaBEHCTBAa, H300paxarhb
pelIeHNEe HEPaBEHCTB HAa YHCIOBOM MPSIMOM, 3alMCHIBATh PELICHHWE C IOMOILIBIO
CHUMBOJIOB.

Pemrats cucteMbl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)xaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33/1a4.

DyHKUNHA

Pacnio3naBaTte (QyHKIMM H3ydyeHHbIX BUJOB. [loka3piBaTh CXEMAaTHUUYECKU

PAacIoIoKEHNE Ha KOOPJAMHATHON TIOCKOCTH rpadukoB GyHKImi Buma: Y = KX, y =
kx +b,y=k/Ix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAUCHUI
K02(PUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth W u300pakaTh CXEMAaTHYECKH TPaPUKUA KBAaTPATHUUHBIX (YHKIIUMH,
OIHCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIUH 1O UX Tpadukam.

Pacro3naBaTe KBaIpaTHuHYI (QYHKIHIO 10 (Qopmyse, MPUBOAUTH MPUMEPHI
KBaJAPAaTUYHBIX (QYHKIMHN U3 PeaTbHOM XU3HU, (DU3UKH, TEOMETPHUH.

YucsioBble MOCTAEA0BATETbHOCTH U MIPOTPeCcCHN

Pacro3naBaTh apupMETHUECKYI0 H TE€OMETPUIECKYIO TIPOTPECCUU TIPH Pa3HBIX
crioco0ax 3aaHusl.



BbINONMHATE  BBIUMCIEHUS C  HUCHOJb30BaHMEM  (GOpMyJl n-TO  YieHa
apu(pMeTUYECKON U TeOMETPUUECKOM MPOrpecCrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4Wi€Hbl MOCIEAOBATEIBHOCTH TOYKAMU HAa KOOPAMHATHOM
IUIOCKOCTH.

Pemate 3a1aun, CBA3aHHBIC C YMCIOBBIMU IIOCIE0OBATENBHOCTAMM, B TOM YHUCIIE
3aJauyd U3 PEATBbHOW JKM3HM (C HCIIOJIB30BAHMEM KAJBKYJIATOPA, IU(PPOBBIX
TEXHOJIOTHH).
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C OJIHOU u/7f419d08 00y4JaIOIIHUXCS K
IIEPEMEHHOU ITOJIyYEHHIO 3HAaHUU
[IpumeneHnue Ha ypoke
YpaBHeHUs MHTEPAKTUBHBIX (OpM
P bubanoreka 5 P dop
u abOThI C
3 14 1 HOK p6
HEpPaBEHCTBA 00y4YaroIUMHUCS:
Cp https://m.edsoo.r =
. Cucremsbl MHTEJUIEKTYaJIbHBIX
5 u/7f419d08 Y
ypaBHEHUI UTp, CTUMYJIUPYIOIIUX

IMO3HABATCIbHYIO
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MOTHBAIIHIO
O0yJaroIIIXCs

[Ipumenenue
IpynIoBoi paboThbl

I[TPOI'PAMME

YpaBHeHUs
; ErGamorexa i paboThl B Tapax
4 HEpaBeHCTBA | 5 HOK I;g:f?{zf(l)iu};;tl
https://m.edsoo.r .
HepaBeHcTB u/7f419d08 KOMaHHHOUH padore u
- B3aUMOJICUCTBUIO C
a JIPYTHMHU
OOy4aroIMMuUcs
Bxirouenune B ypok
bubnuoTteka UTPOBBIX MPOIIEAYP
HOK JUISL IOAIEPKaHUS
> PyHKumn 16 https://m.edsoo.r = MoruBanuu
u/7f419d08 00yJaroIuxcs K
MOJTYYCHUIO 3HAHUI
IIpumenenue
rpynImoBoi paboTh
Euborexa WJIM paboTHI B Mapax
Yucnosble KOTOPBIE y4aT
6 ocIe0BaT 15 LOK 00yJaroIuXxcs
eJIbHOCTH https://m.eds0o.¢ KOMaHHO} paboTe u
u/7f419d08 .
B3aMMOJICHCTBHIO C
JIPYTHMHU
OOyJaroIMMUCs
Hostoperne bubnuoteka
' [HOK
! Zizf::;i:; 18 https://m.edsoo.r
. u/7f419d08
1IUsT 3HAHHUH
OBIIEE
KOJIMYECTBO 10
YACOB IO 5
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YueOHO-MeTOANYECKOe o0ecrieueHne nmpeamera:

1. «Anrebpa 9 kmacc» aBropsl FO.H. Maxkapsiues, H.I'. Munmiok, K.M. Hemikos,
C.B. CyBopoBa. Mocksa, «IIpocemenue» 2019r.

2. Jlumaktuueckue Marepuanbl: AnekcanapoBa JILA. Anrebpa 7, 8, 9.
CamocrositenbHbie padboTel. M. : MHeMo3uHa,2018

HurepHer pecypcesl s noarorosku k 'MA

o dejepanbHbIil MHCTUTYT Neaarornueckux usmepenuit (GUITA) - www.fipi.ru

e http://www.gotovkege.ru/demos.html

ﬂFIXO Ba [TopnncaHo

LundppoBown

OJ'IGCFI NoANMNCHIO:

JlaxoBa Onecsa
IOpbeBHa

I-OpbeB Hara:

2023.08.31
Had 12:43:03 +03'00'
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