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PABOYAS IIPOI'PAMMA

yue0HOro mpeamera «Aaredépa»

Js oOyqaromyxes 7-9 Kiaccos

3naMenka



IHIOACHUTEJ/IBHASA 3AIINCKA

Anrebpa sB/IAeTCS OJHMM W3 OIOPHBIX KYPCOB OCHOBHOTO OOII[ero
oOpa3oBaHus: oOHa obecrieurBaeT u3yueHUWe [APYIMX AUCIUIVIMH, Kak
eCTeCTBeHHO-Hay4YHOTO, TaK W TyMaHUTApHOTO I[MK/IOB, €€ OCBOeHue
HeoOXoauMO [/l TIPO/IOJKeHUsi oOpa3oBaHMs W B TIOBCEJHEBHOM JKU3HHU.
Pa3Butrie y 00ydarolMxcsi HayUHbIX TIPeJCTaBIeHUNM O TIPOMCXOXKAEHUU U
CYI[HOCTH anredpanueckux abCcTpakiyii, Criocobe oTpakeHHsI MaTeMaTUueCKOM
HayKOW sIBJIeHUI U TIPOL[eCCOB B TIPUPOJe U 00IIecTBe, PO MaTeMaTHyeCcKoro
MO/IeTMPOBaHUsI B HAyUYHOM TIO3HAHWM U B TPaKTUKe CIIOCOOCTByeT
(bopMUPOBaHHI0O HAyYHOTO  MHPOBO33DEeHHs U KaueCTB  MBbIIILIEHUS,
HeoOXOJUMBIX /11 aJamnTalid B COBPEMEHHOM IM(POBOM 00IIecTBe.
V3yueHue anreOpbl obecrieuriBaeT pa3BUTHe YMeHUs HaO/Mo/AaTh, CPABHUBATh,
HaXO/UTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUUHOCTH MBIIIIEHUs, CITIOCOOHOCTH
apryMeHTHPOBAHHO 00OCHOBBIBATbH CBOU IEMCTBUS M BBIBO/IbI, (HOPMY/TMPOBATh
yTrBepxkeHust. OcBoeHMe Kypca anreOpbl obecrieuMBaeT pa3BUTHE JIOTUUYECKOTO
MBILIEHHsT 00yYaroIIMXCsi: OHHM MCTO/Bb3YIOT JAeJyKTUBHbIE W WHAYKTHBHBIE
paccykaeHusi, 00001ieHHe U KOHKPeTH3alluio, abcTparipoBaHue 1M aHaJIOTHIO.
OOyuenue anrebpe TpeAriosiaraeT 3HAYWUTENbHBIA O0BEM CaMOCTOSITETLHOM
JesiTeIbHOCTH  00YyUaroluXcsl, IM03TOMYy CaMOCTOSITe/IbHOe pellieHre 3a7iau
SIBJISIETCS peann3aliyen [esTeTlbHOCTHOTO TIPUHIIUITA 00yJeHusl.

ITporpamma pa3padoTaHa B COOTBETCTBHH C :

J denepasbHBIM  3aKOHOM  OT  29.12.2012 Ne 273-®3 «0O0
obpa3oBanuu B Poccuiickoit Peeparum»;

J [TopsigkoM oOpraHu3alii M OCYIIecTB/AeHus 00pa3oBaTe/IbHOU
JesITe/IbHOCTA TI0 OCHOBHBIM 0011je00pa30BaTe/IbHBIM TIpOrpaMMaM  —
oOpa3oBaTe/ibHBIM TIPOTPAMMaM  Haya/ibHOro OOIIero, OCHOBHOTO
ob111ero u cpeiHero o011[ero 0Opa3oBaHMs;

o deaepanbHBIM rOCyJapCTBeHHBIM 00pa30oBaTe/bHBIM CTaHaPTOM
OCHOBHOTO 001iero o6pa3oBaHusi, yTB. TMpHKa3oM MuHOOpHAYKU
Poccun ot 17.12.2010 Ne 1897 (ganee — dI'OC OOO0);

o denepanbHOI 06pa3oBaTe/IbHOM MPOrpaMMOi OCHOBHOTO OOITero
obOpa3oBaHws, yTB. MprKa3oM Munnpocserienus Poccun ot 18.05.2023
Ne 370;



B cTpykType mporpamMmbl yueGHOTO Kypca «AJjirebpa» fJii OCHOBHOTO
obmiero oOpa3oBaHMs OCHOBHOE MeCTO 3aHMMAIT  COJeprKaTe/bHO-
MeToguueckre JMHUM: «UWciia U BBIUKCIEHUs», «Aurebpandeckue
BbIpa)KeHUsD», «YpaBHEHUs] U HepaBeHCTBa», «DyHkUuu». Kaxkigas M3 3TUX
cofieprKaTe/IbHO-MeTOANUeCKUX JTMHUM Pa3BUBAeTCsl Ha TPOTSDKEHUU TPEX JieT
M3y4yeHUs Kypca, B3aUMOZEMCTBYS C IPYTUMH ero TUHUSIMH. B xo1e n3yueHus
yueOHOTO Kypca OOyYarlUMCs TPUXOAUTCS JIOTUYECKH  pacCyX/aTb,
HICTI0/Tb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3M C 3TMM B IIporpaMMmy
yueOHOrO Kypca «Asre6pa» BK/IIOUeHbI HEKOTOpPble OCHOBBI JIOTHKH,
TIpe/iCTaB/IeHHbIE BO BCEX OCHOBHBIX pa3fiesiax MaTeMaTHueCcKoro obpa3oBaHus
U CIIOCOOCTBYIOIME OBJIA/IEHUIO OOYYalOU[UMHCS OCHOB YHHBEpCA/TbHOTO
MaTeMaThueckoro sisbika. Cojep)kaTesbHOM W CTPYKTYPHOM OCOOEHHOCTBIO
yuebHOro Kypca «Arebpa» siB/IsieTCsl eT0 UHTerpUpOBaHHbIN XapaKTep.

Copepkanve /MHUM «Yuc/ia ¥ BBIUYMC/IEHHS» CIY>KAT OCHOBOW ISl
JanbHeWIlero  W3ydyeHWss  MaTeMaTHKW, CIOCOOCTBYeT — pa3BUTHIO Y
o0yuarouxcs  JIOTUUeCKOTO  MbIILIeHus,  (OPMHUPOBAHUIO  yMeHUs
T10/1b30BaThCsl aITOPUTMaMHM, a TakKe TTPUOOpPeTeHUI0 TIPAaKTUUeCKHUX HABLIKOB,
HeOoOXOUMBIX [/l TIOBCEJHEBHOW >KM3HW. Pa3BuUTHe TIOHATHSA O YHC/Ie Ha
yPOBHe OCHOBHOro o00iriero o0pa3oBaHUsi CBfI3aHO C palMOHA/NbHBIMU U
Vppal[MOHA/IbHBIMA ~ YHC/IaMd,  (OpPMHUPOBAHWEM  TIPE/ICTABAEHUM O
JIeMCTBUTE/ILHOM UHC/le. 3aBepilieHre OCBOEHHSI UHC/IOBOM JIMHUM OTHECEHO K
cpesHeMy o011ieMy 06pa30BaHUIO.

Cozep>kaHde [IByX anre0panyeckux JIMHUNA — «AnjreOpanueckue
BLID@KEHUSI» U «YPpaBHEHUS] U HepaBeHCTBa» CIOCOOCTByeT (hOpMHUPOBAHHUIO Y
o0yuaroluxcss MaTeMaTAYecKoro arrapara, HeoOXoJuMOoro mjis pelieHus
3ajau MaTeMaTUKH, CMEeXHbIX TIPeIMeTOB W TPAKTUKO-OPHEHTHUPOBAHHBIX
3agau. Ha ypoBHe ocHOBHOTO o0O0Ijero oOpa3oBaHusi yueOHBIM MaTepHal
TPYyNNUPYyeTCss BOKPYT PallMOHA/IbHBIX BbIpa)KeHH. Anrebpa [1eMOHCTPUDYET
3HaueHWe MaTeMaTHKHU Kak sI3bIKa [I7Isl TIOCTPOEHUs] MaTeMaTHUeCKUX Mojesew,
OTMCaHUsI TIPOLIECCOB U SIBJIEHWH peasbHOTO MUpa. B 3agauu oOyueHust anrebpe
BXOJIT TakKKe JajbHeiIIee pa3BUTHE aJTOPUTMHUYECKOTO0  MBIIIEHHS,
Heo0X0JUMOro, B UYaCTHOCTH, /IJIsT OCBOEHUsI Kypca WH(OPMaTHKH, U OBJIaZieHHe
HaBbIKaMH /IeJYKTHBHBIX paccykzeHui. ITpeoOpa3oBaHre CHUMBOJILHBIX (hOpM
CrocoOCTBYeT pa3BUTUIO0 BOOOpakeHHs, CIOCOOHOCTel K MaTeMaTH4eCKOMY
TBOPYECTRY.



CopepkaHve  (yHKLMOHa/JbHO-Tpa)MUeCKOM JIMHUM  HaleJeHO Ha
Mo/lyueHre  OOyvarol[UMUCS 3HaHMM O (PYHKIUSAX KaK  Ba)KHEUIIeu
MaTeMaTUueCcKOu Mofenu AJi OINMHCAaHWs W HWCCeloBaHUS Pa3HO0Opa3HbIX
MpOLIeCCOB W SIBIGHWM B TIpUpojie U oOijecTBe. l3ydeHune Marepuasa
criocobCTBYeT pa3BUTHIO y OOyUaroIUuXCs YMEeHHUSI WCTOJb30BaTh Pa3/IMuHbIe
BbIpa3uTe/bHble CpeJCTBa f3blKa MaTeMaTHUKW — CJIOBECHbIE, CUMBOJINUECKHE,
rpaguueckue, BHOCUT BKIaJ B (OPMHUpPOBaHWEe TMpeJCTaBAeHUM O POJIU
MaTeMaTUKU B Pa3BUTUM LIUBWIN3ALIUU U KYJIbTYPHI.

CornacHo yueGHOMY TilaHy B 7-9 Kjaccax HW3yudaeTcsl yueOHBIA Kypc
«Anrebpa», KOTOpBIM BK/IOUAeT C/ieyIolije OCHOBHbIE pa3/ie/ibl COJlePyKaHus:
«Yucna U BbIUMCIEHUs», «Anrebpavueckre BbIpaXKeHUs», «YDaBHEHUS U
HepaBeHCTBa», « DYHKIAN».

Ha u3yuenue yuebHOrO Kypca «Asnrebpa» otBoautcs 306 uvacoB: B 7
knacce — 102 yaca (3 yaca B Hejies0), B 8 kinacce — 102 yvaca (3 yaca B HeJie/ir0),
B 9 kiacce — 102 vaca (3 yaca B HeZiesno).



COJEPKAHUE ObYUEHUSA
7 KIIACC

Uncia ¥ BBIUMC/IEHUS

IIpobu 0OLIKHOBEHHBIE U JIeCATUUHBIE, TIEPEXO0/] OT OHOU (OPMBI 3aITCH
npobeli k apyroil. IloHsTWe paljMOHA/JBLHOTO UKMC/a, 3aluCh, CpaBHEHUe,
yIopsifiouMBaHue paldOHa/IbHbIX uucen. ApudMeTudeckde [IeUCTBUS C
pal[MOHaIbHBIMU YMciamMu. PellieHue 3a/jau U3 peajibHOW TPaKTUKWA Ha YacTH,
Ha Zipo6m.

CremneHb C HaTypa/bHbIM IIOKa3aTejieM: OIpejesieHue, npeobpa3oBaHue
BLID@&KEHUM Ha OCHOBe OIpe/iesieHus], 3arvch Oosbimx uwrcen. [IporeHTsl,
3arMch TIPOLIEHTOB B BHe ApobOu U Apobu B BHAe MPOLIEHTOB. TPy OCHOBHBIE
3a/lauv Ha MPOL[eHTHI, PellleHne 3a/1au U3 peabHOW MPaKTUKU.

[IpyuMeHeHMe TIDU3HAKOB [I€JIMMOCTH, pa3/iOKeHWe Ha MHOXUTEeIU
HaTypa/bHbIX UHCeJI.

PeanbHble  3aBUCHUMOCTH, B TOM UHC/e TpsMas U  oOpaTHas
MPOMOPLIMOHA/IBHOCTH.

AsredpanuecKue BbIPaXKeHUsA

[TepeMeHHbIe, UKC/IOBOE 3HAaueHHWE BBLIPA)KEHUS] C  TepeMeHHOM.
HonycTumble 3HaueHUs repeMeHHbIX. [lpejcTaB/ieHHe 3aBUCUMOCTH MeXIY
Be/IMUMHaMU B BUje (Gopmynbl. Beruncienus: mo gopmysnam. [IpeobpasoBaHue
OYKBEHHBbIX BBIDa)KeHWM, TOXKJECTBEHHO paBHble BbIpaXKeHUs, IpaBuUJIa
npeoOpa3oBaHuss CyMM U TIpOU3BeJleHUl, TIpaBW/Ia pacKphITHs CKOOOK U
TIpUBe/IeHHsI TI0J0OHBIX C/laraeMbIX.

CBOUCTBA CTeMeHU C HaTypa/ibHbIM MOKa3aTesieM.

OpHowieHbl ¥ MHOrowieHbl. CrterieHb MHorouseHa. (Crio)KeHue,
BbIUMTaHUe, YMHOXKEHHE MHOTOu/1eHOB. ®@OpMy/ibl COKPAILIEHHOTO YMHOKEHHS:
KBaJpaT CyMMbl W KBajpar pa3Hocth. dopmyna pa3sHOCTHM KBaJpaToB.
Pa3nokeHre MHOTOUY/IEHOB Ha MHOKUTEJTH.

YpaBHeHus 1 HepaBeHCTBA

YpaBHeHHe, KOpeHb ypaBHEeHHs, TpaBu/a IipeoOpa3oBaHUs YpaBHEHUS,
PaBHOCW/IBHOCTb YPaBHEHUM.

JIuHeliHOe ypaBHEHWe C OJHOW MepeMeHHOM, YMCJIO0 KOPHeW JIMHEMHOIO
yPaBHEHUs, pellleHue JIMHeHWHbIX ypaBHeHWMH. (CoCTaB/ieHWE YpaBHEHWM 10
YCJIOBUIO 3a/jlauM. PelleHre TeKCTOBBIX 3a/jay C MOMOLLBI0 YPaBHEHHUN.



JIuHeliHOe ypaBHeHWe C JBYMsl MepeMeHHbIMH U ero rpaduk. Cucrema
IBYX JIMHEWHbIX YypaBHEHUM C [AByMsi TlepeMeHHbIMHU. PellleHWe cuctem
ypaBHeHHI CriocoOoM TOACTaHOBKU. [Ipumephl peliieHWs] TEKCTOBBIX 3afiau C
MOMOILIBI0 CUCTEM yPaBHEHUU.

DyHKIMHU

Koopaunata ToukM Ha npsmou. YucaoBele TpomexyTku. PaccrosiHue
MeXy JBYMSI TOUKaMH KOOPJMHATHOU MPSMOM.

[IpsiMoyTonbHast cucteMa KoopuHat, ock Ox u Oy. Abcrucca ¥ opuHarTa
TOUKM Ha KOOpPJWMHATHOM TUIOCKOCTU. [Ipumepel rpaguKoB, 3afaHHbIX
dbopmynamu. UteHue rpadykoB peasibHbIX 3aBUCUMOCTeM. [ToHATHE (DYHKIUU.
I'paduk ¢yskyuu. CporictBa (yHKUMU. JIuHeinHasi QyHKUUWsA, €€ rpaduk.
I'paduk pyskuym y = [x|. ['padrueckoe pellleHWe JWHEUHBIX ypaBHEHUU U
CUCTeM JIMHEUHBIX YPaBHEHUM.

8 KITIACC

Yuc/ia ¥ BBIYUC/IeHUA

KBajipaTHbiii KOpeHb U3 uucia. [loHATHe 00 uppalMOHaJbHOM 4YHCIIe.
HecsiTuyHbIe TIpUOIKeHUST VppaLMOHATbHBIX yuCeJl. CBoricTBa
apu(MeTHUECKUX KBa/IpaTHBIX KODHeM M UX MpUMeHeHWe K TIpeoOpa3oBaHHIO
YMC/IOBBIX BbID@KEHUH U BbIUMC/IEHUsAM. [leiicTBUTeIbHbIE YMCIIa.

CrerneHb C 1ie/lbIM MOKa3areneM U eé cBoiicTBa. CTaHjapTHasi 3aruch
yuCiIa.

AsredpanuecKue BbIPpaXKeHHUSA

KBagpaTHbIi TpéxXusneH, pas/loKeHue KBaJpaTHOTO TpExWieHa Ha
MHO>KUTEJTH.

Anrebpanueckasi poObb. OCHOBHOe CBOWMCTBO anrebpanueckoi Apobwu.
Cro)keHue, BblUMTaHWe, YMHO)XKeHHWe, JejleHne anreOpanyeckux apobeti.
ParioHanibHBIE BhIpaXKEHUS M UX TIpeoOpa3oBaHHue.

YpaBHeHnus u HepaBeHCTBa

KBazspaTHOoe ypaBHeHHe, ¢opMy/sa KOpHeW KBaIpaTHOTO YpaBHEHUS.
Teopema Buera. PemeHve ypaBHeHUM, CBOAAIIUXCA K JIMHEMHBIM U
KBa/IpaTHBIM. [IpocTeiiiiiie 1poOHO-paliiOHaIbHbIE YDaBHEHMS.

['pacdviueckasi uHTepripeTaldsi ypaBHEHWN C [JBYyMsl TepeMeHHbIMU U
CUCTeM JIMHEUHBIX YPDaBHEHUM C ABYMsl MepeMeHHbIMU. [IpyuMepnl peleHust
CUCTeM HeJIMHEUHBIX YPaBHEHUM C IBYMSI IIepeMeHHbIMM.

PerrieHrie TeKCTOBBIX 3aZiau ajreOpanyeckum CIiocobom.



UucnoBble HepaBeHCTBA M WX CBOMCTBAa. HepaBeHCTBO C OAHOM
riepeMeHHOU. PaBHOCW/IBHOCTb HepaBeHCTB. JIMHelHble HepaBeHCTBa C OJHOU
riepeMeHHOU. CHCTeMbI TMHEWHBIX HEPAaBEHCTB C OJHOU MepeMeHHOM.

DyHKIUU

[Mousitne ¢yukuuu. OO6macTh orpejeneHHWss W MHOXECTBO 3HaueHU
¢dyskimn. Criocobbl 3asanus QyHKIUH.

I'paduk pyHkmKU. UTeHre CBOWCTB (QyHKUMU MO e€ rpaduky. IIpumepsl
rpa@uKoB (PYHKLIMM, OTPaKaroLIUX peasbHbIe MPOLeCCHI.

DyHKIMM, OINMCHIBAOLI[ME TIPSIMYI0 W OOpaTHYIO TPOIOPLIMOHAbHbIE
3aBUCUMOCTH, uX rpajuku. OyHkimu y = x2, y = x3, y = Vx, y=|x|.
['padprueckoe perieHre ypaBHEHUM U CUCTEM ypaBHEHUM.

9 KJ/IACC

Uucia ¥ BIUMC/IEHUS

PaliMoHanbHBle  yuMCaa, UppallMOHA/bHble  4YMC/Ia, KOHeuHble U
b6eckoHeuHble JieCATUUYHbIe ApoOH. MHOXKeCTBO [JeHCTBUTEBHBIX UHCe,
JeNCTBUTe/IbHbIE UYKC/a Kak OecKOHeuHble JecATHYHble [pobu. B3aumHO
O[IHO3HAUYHOEe COOTBETCTBHE MEXKAY MHOKeCTBOM [IeMCTBUTE/IbHBIX UYKCeNl U
KOOPAWHATHOM TIPSIMOM.

CpaBHeHUEe [IeUCTBUTE/NbHBIX UHUCe/l, apu@meTudyeckue [eWUCTBUS C
JleliCTBUTEJIbHBIMU YU C/IaMHU.

Pa3mMepbl 0OBEKTOB OKDY’Karollero MDA, [AIUTeTbHOCTb IIPOLIECCOB B
OKpYy’KaroleM Mupe.

[MTpubmkéHHOE  3HAUeHWE  BEJIMUWHBL, TOUHOCTh  TIPUOIMKEHUS.
Oxkpyrienue uncesn. [IprKygKa U OLleHKa pe3y/IbTaTOB BbIUKC/I€HUM.

YpaBHeHus 1 HepaBeHCTBA

JIuHeliHOe ypaBHeHUe. PellleHre ypaBHeHUM, CBOASIIMXCS K TUHEUHBIM.

KBagpaTHOoe ypaBHeHue. PellleHWe ypaBHEHUM, CBOJSIIUXCS K
KBaZipaTHbIM. bukBajpaTHOe ypaBHeHue. [IpuMepnl pellieHUs YypaBHEHUU
TpeTber Y UeTBEPTOM CTereHer pas3ioyKeHHeM Ha MHOXKUTE/TH.

PerieHuie Apo6HO-pal[MOHATBHBIX YpaBHEHUM. PellieHre TeKCTOBBIX 3a/iau
anrebpanyeCcKUM MeTO/IOM.

YpaBHeHue C AByMsl llepeMeHHbIMU U ero rpaduk. PelieHue cucreM AByX
JIVHEVWHBbIX yPaBHEHUM C [BYMsl TlepeMeHHbIMH. PellleHWe CUCTeM [BYyX
yPaBHEHUM, OJHO W3 KOTOPbIX JIMHEHWHOEe, a JApyroe — BTOPOW CTereHw.
['padmueckass uHTEpHpeTalysi CUCTEMbI YPaBHEHUH C AByMs [IepeMEeHHBIMU.



PeltieHre TeKCTOBBIX 3a/lau aare6GpaniuecKuM CriocoOoM.

YucioBble HepaBeHCTBAa U UX CBOMCTBA.

PelieHne MHENMHBIX HEPaBEHCTB C OJHOU MepeMeHHOM. PelieHve cuctem
JIMHEVWHBIX HEepPaBeHCTB C OJHOU TlepeMeHHOW. KBaapaTHble HepaBeHCTBaA.
['pacdmiueckasi wHTeprpeTalds HepaBeHCTB W CHUCTeM HepPaBeHCTB C ABYMs
riepeMeHHbIMH.

DyHKIMHU

KBagpatuuHasi pyHKIMs, eé rpadmk U cBoiicTBa. [Tapabosa, KOOpAWHATEI
BEpIIIMHBI MTapabobl, 0Cb CAMMETPHH MapadoJIbl.

I'paduru Gpyskumii: y = kx, y =kx +b, y =k/x, y =x3,y =Vx,y = [x| , u
MX CBOMCTBa.

YucioBbIe MOC/I€A0BATeIbHOCTH U IPOTrPecCum

[ToHsiTME YMCIOBOM MOC/AeA0BATe/bLHOCTH. 3alaHUe T0C/ie0BaTebHOCTH
peKyppeHTHOM (opMy/iol U (hOpMYJIOi n-ro useHa.

ApudmeTnueckasi U reomeTpyuueckasi mporpeccur. @opmysibl n-ro ujaeHa
apu(pMeTHUYeCcKoi U reoMeTpUUeCKOW MpOrpeccuii, CyMMbl TIePBbIX N UJI€HOB.

M306paxkeHre uieHOB apri(MeTHUeCKOW W TeoOMeTpUUecKou Tporpeccuit
TOYKaMH Ha KOOPAWHATHOM TIJIOCKOCTH. JIMHEMHBIN 1 SKCITOHEeHI[Aa/IbHBIM POCT.
CJ10’KHBIe TIPOLIeHTHI.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHSA IIPOI'PAMMDBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IBTATDI

JINUHOCTHBIE pe3yJabTaThl OCBOEHUs TMPOrpaMMbl ydeOHOro Kypca
«Anrebpa» XapaKTepH3yOTCS:

1) naTpuoTHYeCcKoe BOCIIMTaHHUE:

MpOsIBJIEHWEM HWHTepeca K TIPOLIOMY M HACTOSIEMY POCCHUMCKOU
MaTeMaTHWKHU, LIeHHOCTHbIM OTHOILIEHWeM K JIOCTM)KEHUSIM DPOCCHUMCKHUX
MaTeMaTUKOB U POCCUMCKOW MaTeMaTH4YeCKOW IIKOJIbl, K UCIO/Ib30BaHUI0 3TUX
JIOCTYDKeHUM B IPYTUX HayKaX U MPUK/IaZHbIX cdepax;

2) rpaXkJaHCKoe U JyXOBHO-HPaBCTBeHHOE BOCITUTAHUe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00sI3aHHOCTe! Tpak[jaHWHA U peau3al[in
ero TrpaB, TIpe/iCTaBJieHeM O MaTeMaTUUeCKUX OCHOBax (DYHKIIMOHUPOBaHUS
Pa3/IMUHBIX  CTPYKTYp, SIBJIEHWH, TIPOL[eAyp TpakJaHCKOTO 0OIecTBa
(Haripumep, BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCY)KIEHHIO STUUYECKUX
npo0JsieM, CBS3aHHBIX C TPAaKTUUECKUM TIPUMEHEHHEeM JOCTH)KeHUH HayKH,
OCO3HaHHWEM Ba)KHOCTU MOPA/IbHO-3TUUECKUX TIPUHLIUIIOB B JesiTe/TbHOCTH
YU€HOrO;

3) Tpy/i0BOe BoCIIMTaHMe:

YCTAaHOBKOM Ha aKTUBHOE y4YacThe B pelleHWU TpaKTUYeCKUX 3ajad
MaTeMaTH4YeCKOW HarpaB/Je€HHOCTH, OCO3HAaHWEM Ba)KHOCTHM MaTeMaThUueCKOro
oOpa30oBaHUs Ha TPOTSHKEHWH BCEH >KU3HU U1 YCIIeITHOU MpodeCcCHOHATbHOM
JesiTeIbHOCTH Y pa3BUTHEM HeoOXOAMMBIX YMeHU, 0CO3HaHHBIM BbIOOpOM U
TOCTPOEHHEM HWHAWBHAYaATbHONW TpaeKTOpHMM 00pa30oBaHUS U >KU3HEHHBIX
TIJIAHOB C YUETOM JIMUHBIX UHTEPECOB U 00II[eCTBeHHBIX IMOTPeOHOCTel;

4) 3cTeTUYeCKOe BOCIIUTAHUE:

CoCOOHOCTBIO K SMOI[MOHATBHOMY M 3CTETHUECKOMY BOCTIPUSTHIO
MaTeMaTHYeCKUX OOBeKTOB, 3ajlay, pellleHul, pacCy>k/IeHUl, YyMeHUIO0 BU/IeThb
MaTeMaTU4eCcKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IleHHOCTH HAay4YHOT'0 NO3HAHUA:

OpUeHTalMeld B [esSTeJIbHOCTA Ha COBPEMEHHYI CHUCTeMY Hay4YHbIX
ripe/icTaB/ieHUi 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS UesioBeKa, MPUPOAbI
U 0011lecTBa, MIOHUMaHUEM MaTeMaTUYeCcKOW Hayku Kak cephl ueoBeuecKou
JlesiTeTbHOCTU, 9TAroOB €€ pa3BUTHSL U 3HAYMMOCTHU /i1 pa3BUTHS LIMBUINU3aL1H,



OBJIaJleHMeM $SI3bIKOM MaTeMaTUKd W MaTeMaTU4yecKOu KyJbTypOu Kak
CpeJICTBOM TMO3HaHUSI MUpa, OBJaJleHHeM TIPOCTeWIIMMH  HaBbIKaMHU
WCC/IeI0BaTe/IbCKOU [1esiTeTbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMHpoBaHHe KY/IbTYPbI 3J0POBbA U
3MOL[HOHA/ILHOTO 0/1arono/yums:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaThuueCcKue 3HaHUsS B UHTepecax CBOEro
3[0POBbsl, BeJleHUsi 370poBoro obpa3a >KuW3HU (3[0POBOE  THTaHUe,
cbamaHCUpPOBaHHBIA PEXWM 3aHATHNW W OTAbIXa, Ppery/spHas Gdu3nuecKas
aKTUBHOCTb), C(POPMHUPOBAHHOCTHbIO HaBbika ped/ieKCHH, MpPHU3HAHUEM CBOEro
TrpaBa Ha OIIMOKY ¥ TaKOTO >Ke MpaBa Jpyroro ueoBeKa;

7) 3K0/IorHYecKoe BOCITUTAHMe:

OpUeHTalMeld Ha TMpPUMEHeHHWe MaTeMaTMUeCKHWX 3HaHWM [J/Is1 pelleHust
3a7au B 00/1aCTH COXPAHHOCTU OKPY’Karollel cpe/ibl, TIJTAHWUPOBAHUS TIOCTYIIKOB
Y OLIEHKM WX BO3MOXXHBIX TMOC/IeICTBUM JJIs1 OKPY>Kalolllei cpe/ibl, 0CO3HaHHEeM
r7106a/IbHOTO XapaKTepa 3K0JIOTHUeCKUX Mpo0sieM U TyTell UX pelleHus;

8) ajganTanua K W3MEHAKWIUMCH YCIOBHSM COLMA/IBHOH WM
NMPUPOJHOU CpeAbl:

TOTOBHOCThBIO K /IeICTBUSIM B YCJIOBUSIX HeOIpe/ie/IéeHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOeM KOMIETEHTHOCTU uepe3 TPaKTUUYeCKyl [1eATelbHOCTb, B TOM
yKrc/ie YMeHHWe YUMThCS y [PYruxX Jofieid, mnpuobpeTatb B COBMECTHOMN
JlesiTeTbHOCTU HOBbI@ 3HAaHUSI, HABbIKM U KOMIIETeHIUHM U3 OMbITa APYTUX;

HeoOXOAMMOCTbI0 B  (POPMHUPOBAHMM HOBBIX 3HAHWK, B TOM UMCIIe
dbopMynupoBaTh HUeU, MOHATHS, TUTIOTe3bl 00 00BbEeKTax W SIBJIEHUSAX, B TOM
yuc/ie paHee HEW3BECTHBIX, OCO3HaBaTh Ae(PULIUTBI COOCTBEHHBIX 3HAHUU U
KOMITeTEHTHOCTEH, M/IaHUPOBaTh CBOE pa3BUTHE;

CrocOOHOCTHIO  OCO3HaBaTh CTPECCOBYIO CUTYal[Mi0, BOCTIPUHHUMATh
CTPECCOBYIO CHUTYal[dI0 KakK BbI30B, TPeOyrOIUii KOHTpMep, KOPpPeKTHPOBAaTh
MPUHUMaeMble pelleHusi U AelcTBusi, (GOpMy/MpOBaTh U OL|eHWBAaTh PUCKUA U
Moc/iejCTBYsA, (GOPMUPOBATH OITBIT.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

ITo3HaBaTe/bHBIE YHUBEPCA/IbHbIE yUeOHbIe AeiiCTBHSA

Bba3oBble jioruuecKue AeiiCTBUA:
* BBISIBJISITH 17} XapaKTepu30BaTh CyllleCTBEHHbIe TIpPU3HAKU
MaTeMaTUueCKUXx 0ObeKTOB, MOHSATHH, OTHOIIIEHUN MeXAy TOHSATHUSIMHU,
dbopMynMpoBaTh orpe/iesieHuUs TIOHSITUH, yCTaHaB/IMBaTh



CyLlleCTBeHHbIN MpU3HaK Kjiaccu(uKaly, OCHOBaHUS AJisi 00001eHus
Y CpaBHEHUS, KpDUTePUM MPOBOJYMOrO aHa/In3a;

BOCIIPUHUMATh, (OPMYJIMpPOBaTb M TPeobpa3oBbIBaTh CYy’KIEHUS:
yTBepuTe/bHbIe U OTpHUliaTe/bHble, eJUHUUHbIe, YaCTHbIe U 0OIIUe,
yCJIOBHBIE;

BBISIBJIAIT ~ MaTeMaTUYeCKWe  3aKOHOMEDHOCTH, B3auUMOCBSI3U U
npoTUBOpeunss B (hakTaX, JAHHbIX, HAOIIONEHUSIX U YTBEPKAEHUSX,
npejjiaraTb ~ KpUTEPUM [/l BbIABJIEHWS  3aKOHOMEpDHOCTEM U
MPOTHUBOPEYN;

JlenaTh BBIBOZBI C WCIIO/Ib30BaHWEM 3aKOHOB JIOTMKH, JeJyKTHBHBIX U
WHJYKTUBHBIX YMO3aK/IFOUeHU, yMO3aK/IFOUeHUH 10 aHa/IOTUH;
pa3buparh /0Ka3aTe/lbCTBa MaTeMaTUYeCKUX YTBEP)KAeHUH (IpsMble 1

OT  TPOTHMBHOIO),  TMPOBOJUTb  CaMOCTOSATE/IbHO  HECJIOXKHbIe
Jl0Ka3are/bCTBa MaTeMaTHU4YeCcKHUX (akToB, BbICTPAUBaTh
apryMeHTaluIo, MPUBOJUTL  TpPUMepbl M KOHTPIPUMEpHI,

000CHOBBIBAaTh COOCTBEHHBIE PACCYKAEHMS;
BbIOMpaTh Criocob pelieHus yueOHOM 3afiaud (CpaBHUBATh HECKOJBKO
BAapUAHTOB peIlleHHs], BbIOMpaTh Haubosee MOAXOASAIINANA C YYETOM
CaMOCTOSITE/TbHO BbIZIe/IEHHBIX KDUTEPHUER).

ba3oBbie ucoaiaeaoBare/1IbCKmue ﬂEﬁCTBHHI

WCITIO/Tb30BaTh ~ BOMPOCHI  KaK  WCCIeIOBAaTeIbCKMM ~ MHCTPYMEHT
Mo3HaHMs, (OPMY/IMPOBATh BOMPOCH], (DUKCHPYIOIIME TPOTHBOpEUNE,
npo0yieMy, CaMOCTOSITE/IbHO yCTaHaBJMBaTh WMCKOMOE W [JaHHOE,
(hopMHPOBaTh TMIIOTE3Y, APTYMEHTHPOBATh CBOIO MTO3ULIMIO0, MHEHHE;
MIPOBO/IUTL TI0 CAMOCTOSITEJIbHO COCTaB/IEHHOMY IUIaHy HEeC/I0XKHBIN
9KCIIePUMEHT,  HeOOJ/bIlloe  UCC/Ie[JOBaHHEe TI0  YCTAaHOBJIEHHIO
0COOeHHOCTEeHl MaTeMaTUyeCKOoro 00BLeKTa, 3aBHCUMOCTEeH OOBeKTOB
Mexay coboii;

CaMOCTOSITeSTbHO ~ (popMy/IpoBaTh  0000IeHHsT U BBIBOABI  T10
pe3y/sibTaTaM TIPOBeIEHHOTO HabJIIO/IeHus, UCC/IeJOBaHUs, OlleHHWBATh
ZIOCTOBEPHOCTh ITOTyYeHHBIX Pe3yJ/IbTaTOB, BHIBOIOB U 0000ITIeHMIA;
TIPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE TPOIL[eCca, a TaKKe BbIJIBUTaTh
TIPE/ITI0JIO’KEHHS O €T0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora ¢ uaopmanmeii:

BBLISIBJIITb HEIOCTaTOUHOCTh UM U30BITOUHOCTb WH(OpPMAIIUU, [JaHHBIX,
He0OXOAUMBIX /IJIs1 PellleHUs 3aiauu;



BbIOMpaTh, AHAIM3MPOBATb, CHCTEMAaTU3WPOBAaTh W WHTEPIPETHUPOBATh
MH(MOpMaLMIO pa3TMYHbIX BUOB U (POPM Tpe/iCTaB/IeHNS;

BbIOMpaTh (opMy TMpezcTaB/ieHUs WH(OOPMALMA W HW/UTFOCTPUPOBATh
pelllaeMble 3a/laud CxXeMaMM, JuharpaMMaMM, WUHOW rpadukoil u ux
KOMOHHAI[USIMU;

OlleHUBaTh HAJ&KHOCTb UH(GOPMALIUU TI0 KPUTEPUSIM, MPe//I0’KeHHbIM
yuuTesneM U c)OpMyJIUPOBAHHBIM CaMOCTOSITE/TEHO.

KOMMYHI/IKaTl/IBHI)Ie YHHUBepPCA/IbHbIE y‘-lEﬁHbIe }Z[EﬁCTBHH:

BOCTIpUHUMAaTh W (OPMY/JIHUPOBATh CYXKIEHHSI B COOTBETCTBHUH C
YCJIOBUSIMU W IeJIIMA OOIT|eHHs], SICHO, TOYHO, IPAMOTHO BBIPa’KaTh
CBOIO TOUKY 3pEHHS B YCTHBIX M TIMCbMEHHBIX TEKCTaX, JaBaTh
TOSICHEHHsI TI0 XO/ly pellieHHsl 3aflaud, KOMMEHTHUPOBAaTh MOTy4YeHHbIN
pe3y/ibTaT;

B XOZie OOCYXKZeHHsI 3aZlaBaTh BOIPOCHI TI0 CYIIECTBY 0OO0CY»KIaeMoi
TeMbl, MPOb/IeMbl, pelllaeMoii 3a/jJauM, BbICKa3bIBaTh HeU, HalleJleHHbIe
Ha TIOMCK peIlleHus], COTMOCTaB/ATh CBOU CYXKAEHUS C CY>KIEeHUSIMHU
APYTUX YUYaCTHUKOB Auanora, oOHapy)kKuBaTh pa3idyhe W CXOZCTBO
Mo3ulMid, B KOppeKTHO! ¢opmMe (opMy/auMpoBaTh pa3HOIJIACHsl, CBOU
BO3PayKeHUS;

Mpe/ICTaB/SATh  pe3y/bTaThl  peIlleHWs  3a/laud, SKCIIePUMEHTa,
WCC/Ie[JIOBAaHNS, TIPOEKTa, CaMOCTOSTe/NIbHO  BbIOMparh  opmar
BBICTYIUIEHUST C Yy4YETOM 3a7iau IIpe3eHTallMd U 0CoOeHHOCTeH
ayJUTOPHH;

MOHMMAaTh W WCIOJIb30BaTh  TpeuMyllecTBa  KOMaHAHOW U
WHAWBU/Iya/IbHOM DPabOThI TpU pellleHWH yueOHBIX MaTeMaTUueCKHUxX
3ajay;

NMPUHAMAThL  1[e/lb  COBMECTHOM  [IesiTelbHOCTH,  IJIaHUPOBAaTh
OpraHMW3allii0 COBMECTHOM palboThl, pacrpefensTb BHAbI pa0oT,
JOTOBapyBaThCsA, 00CYKAaTh MPOIiecC U pe3yibTaT paboThl, 060011aTh
MHEeHMSI HECKO/IbKHUX JIIOZIeH;

y4acTBOBaTh B TPYyNmoBbIX (opmax paboTel (0OCykzeHUs, obOMeH
MHEHUSIMH, MO3TOBBIE€ IITYPMbI U JPYTHe), BBINOIHATH CBOIO YacCTh
pabOTbl W KOOPAWHHMPOBATH CBOM JEWCTBUSA C JAPYTUMH WiIeHaMH
KOMaH/Ibl, OI[eHMBaTh KaueCTBO CBOETO BK/a/a B OOIIMMA ITPOAYKT I10
KpUTepHsM, C(hOpMYJ/IMPOBAHHBIM YUaCTHUKAMH B3aUMO/I€HCTBUSI.

PerynsaTuBHBbIe YHUBepPCa/IbHbIE yueOHbIe AeiiCTBUSA



Camoopranusanmsa:

e CAMOCTOSATENHHO COCTaB/SATh I/IaH, aJTOPUTM pellieHusi 3afauu (WUau
ero 4YacTh), BBIOMpATh CIIOCOO peIieHus C YUETOM HMEIOIHUXCS
pecypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBaTb U
KOPpPEeKTHPOBaTh BapHUAHTHI PeIlleHn C yUéTOM HOBOUM MH(OPMALIUH.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIA UHTE/I/IeKT:

e BIAJeTh CrHocobaMu CaMOTIPOBEPKH, CAMOKOHTPO/S TIporiecca M
pe3y/ibTaTa pelleHrst MaTeMaTHUeCKOH 3aziau;

e TpeABHETb TPYJHOCTH, KOTOPble MOTYT BO3HHKHYTb IPH PpEIeHUH
3a[]aud, BHOCHUTb KOPPEKTHBBI B JeSTe/lbHOCTb Ha OCHOBE HOBBIX
00CTOATeNBCTB, HalZIeHHBIX OIMOOK, BBISIB/IEHHBIX TPYAHOCTEH;

e OLIeHMBaThb COOTBETCTBHE pe3y/bTaTa JesiTeJbHOCTU T[10CTaB/IeHHOU
ed W yCJIOBUSIM, OOBSACHATH TMPUYMHBI  JOCTWKEHUS WU
HelIOCTWD)KeHHsI  1leJId, HaxOAuTh  OLIMOKYy, /aBaTb  OLIEHKY
NIPUOOpPeTEHHOMY OIIBITY.

IIPE/IMETHDBIE PE3YJIBTATBI

K KoHily o0yuyeHus B 7 KJacce OOYYarOIIUNCSA TOMYUYHUT CIeAYIOI[He
ripefiMeTHbIE Pe3y/bTaThl:

Yuc/ia ¥ BBIYUC/IeHUA

BbInoniHATh, coueTast yCTHbIE M MUCbMEHHbIE TIPUEMBI, apupMeTHUYecKre
JIeMCTBUS C paljMOHa/JIbHbIMUA YMC/IaMH.

HaxoauTb 3HaueHWs] YMC/IOBBIX BbIPa)KeHHM, NMPUMEHSITh pa3HO0Opa3Hbie
crocobbl ¥ TIPUEMBI  BLIUMC/AEHWS 3HAueHHWU APOOHBIX  BhIpaKeHWH,
coiepyKalinx 0ObIKHOBEHHbIE U [JeCITUUHBIEe IPOOH.

[TepexouTh OT OfHOM (HOPMBI 3aIKCH YKCesT K pyroi (TTpeobpa3oBbIBaTh
JeCITUYHYI0 [po0b B OOBLIKHOBEHHYIO, OOBIKHOBEHHYIO B [JeCSITUUYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO AeCITUUHYIO IPO0b).

CpaBHUBaTh U yIIOPsII0UMBATh PAljMOHA/IbHbIE UKC/Ia.

OKpyr/aTh Ynca.

BbITIO/IHATh TPUKUAKY U OLeHKY pe3y/bTaTa BbIYMCIEHUM, OI[eHKY
3HaUeHWM UWC/IOBbIX BbIpa&)KeHUM. BBIMNOMHATE [EeWCTBUS CO CTeNeHsSIMU C
HaTypaJIbHbIMU TOKa3aTe/IsSIMU.

[IpumMeHsITb TpPU3HAKKM  [JeUMOCTH, pa3/io)keHWe Ha MHOXUTeNIU
HaTypaJIbHbIX UUCe.



Pemarh npakTHKO-OpMEHTUPOBaHHbIE 33/lauM, CBsi3aHHbIE C OTHOLLEHVEM
Be/IMUMH, IPOINOPLIMOHATLHOCTBIO BeJIMYMH, MPOLIeHTaM{, WHTepHpeTUPOBaTh
pe3y/ibTaThl pelleHus 3ajad C Yy4Y6TOM OrpaHUYeHWl, CBSI3aHHBIX CO
CBOMCTBaMU pacCMaTpHBaeMbIX 0OBEKTOB.

AsredpanueckKue BbIpaXKeHHSA

Wcnonb3oBaTh  anreOpanueckyrd  TEePMHUHOJIOTHIO W CHUMBOJIMKY,
TIPUMEHSITh eé B TpoLiecce OCBOeHHs yueOHOro MaTepuaria.

HaxomuTh 3HaueHUsi OyKBEHHBIX BbIpaKeHUW TIPY 3aJlaHHBbIX 3HAUeHHsIX
repeMeHHbIX.

BbimonHATe  Tpeobpa3oBaHusi  1[e/IOTO  BbIDa)KEHUSI B MHOTOY/eH
ripUBe/ieHreM T0/J0OHBIX claraeMbIX, paCKpbITHeM CKOOOK.

BBINOMHATE yMHOXKEHHe OJHOY/leHa Ha MHOIOY/IeH M MHOrouieHa Ha
MHOTOU/IeH, IPUMEHATh (DOPMYJIbl KBaJpaTa CyMMbI M KBaZjpaTa pa3HOCTH.

Ocy1ecTB/IATh pas3noKeHre MHOTOY/IEHOB Ha MHOKUTENW C TOMOILBIO
BbIHeCEHUs] 3a CKOOKM 0OLero MHOXWUTeNs], TPYNMUPOBKU CJlaraeMbiXx,
NpUMeHeHHUs1 (OPMYJT COKPALLEHHOTO YMHOKEHUSI.

[TpumeHsTh TIpeoOpa30BaHUsi MHOTOWIEHOB /ISl DelleHHs pa3/TUyHbIX
3a/jau M3 MaTeMaTUKH, CME)KHBIX TIPeJMETOB, U3 peasibHOU MPaKTHKHU.

Wcnonb30BaTh CBOMCTBA CTeleHel C HaTypaJbHbIMHU TOKa3aTessMU [I/st
1peoOpa30oBaHysl BLIPAKEHUM.

YpaBHeHNs ¥ HEPaBeHCTBa

PemaTe MHeNHbIe ypaBHEHUSI C OJHOM NepeMEHHOU, MPUMeHsIs MpaBU/ia
rnepexojla OT HWCXOJHOTO ypaBHeHHs K paBHOCWILHOMY eMmy. [IpoBepsiTh,
SIBJII€TCS JIA YUCJIO KODHEM YDaBHEHMUS.

[TpriMeHATH rpadmyeckre MeTo/bl IIPYU PeLeHUH JTMHEWHbIX YPaBHEHUUN 1
VX CHUCTEM.

[Topbvpath MpUMephl TMap uuces, SIB/SIOIIMXCS pelleHHueM JIMHEMHOTOo
yPaBHEHHUS C IByMs1 IlepPeMeHHbIMH.

CTpouTh B KOOPAWHATHOW MJIOCKOCTU TPa(UK JUHENHOrO ypaBHEHUS C
JByMs TlepeMeHHBbIMM, MO/Ib3ysICh I'padUKOM, MPUBOJAWUTL MPUMEPHI peLleHus
yPaBHEHHUSI.

Pemmath cucTeMsbl IBYX JIMHEWHBIX ypaBHEHWM C JBYMs TlepeMeHHBbIMHU, B
TOM 4HCJIe TparUuecKH.

CocTaBniiTb U pellaTh JUHEWHOe ypaBHEHWE WM CUCTeMY JIMHEWHbIX
ypaBHeHHI TI0O YCJOBHIO 3a/laud, WHTepPNpeTHpOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/lauM [10/TyYeHHbIN pe3y/bTar.



DyHKIMH

M300pakaTb Ha KOODPJWHATHOW TIPAMOM TOUKH, COOTBETCTBYIOIIIME
3a/laHHBIM KOODJMWHATaM, JIy4H, OTPe3KH, WHTepBaJibl, 3alMChIBaTb YKUCJIOBbIE
TIPOMEXKYTKU Ha airebpandyeckoM si3bIKe.

OTMeuaTb B KOODJAVWHATHOW TJIOCKOCTM TOYKA 1O  3a/laHHBIM
KOOp/IUHaTaM, CTPOUTb rpaduKu JiMHeWHbIX @yHKIUNA. CTpouth rpaduk
dyHKIMM y = |x].

OnucbiBaTh C TIOMOIIBI0 (YHKI[MKA W3BECTHbIE 3aBUCHUMOCTA MEXIY
BeJIMUMHAMU: CKOPOCTb, BpeMsi, PacCTOsIHWe, 1leHa, KOJIMUeCTBO, CTOUMOCTh,
TIPOU3BOIUTE/ILHOCTD, BpeMsi, 00bEM pabOThI.

HaxoauTk 3HaueHWe yHKIMU 10 3HaUEHUIO eé apryMeHTa.

[Tonumarts rpaduueckuii criocob mpejcTaB/ieHys U aHanu3a nHbopMaluy,
W3B/IeKaTb W WHTEPHpeTHpPOBaTh WHGOPMALMI0 M3 TpapUKOB peasbHbIX
MPOLIeCCOB U 3aBUCUMOCTEMN.

K koHily obyuyeHus B 8 k/acce oOydYarOImUiCsA TMOMYUYHUT CJieAyHOLre
rpegMeTHbIe Pe3y/IbTaThl:

Yuc/1a ¥ BBIYKC/IEHUA

Vcnonb30BaTh Haua/ibHbIE MPE/ICTABIEHUSI O MHOXKECTBE [1elCTBUTETbHbBIX
yrcesl i1 CpaBHEHHWs, OKPYIJIEHWST W  BBIUMC/IEHHWM, H300pakaTh
JIeCTBUTE/TbHbIE YMC/Ia TOUKAMU Ha KOOPAWHATHOM TIPSIMOM.

[IpyMeHsSITH TIOHSITWE apU(PMeTHUeCKOro KBaZpaTHOTO KOPHS, HAaXOAWUTh
KBaZIpaTHbIe KOPHU, MCTI0/Ib3Ysl TIPH HEOOXOJUMOCTH KalbKy/ISTOP, BBITOMHATh
ripeoOpa3oBaHus BbIpaKeHHWM, COZlepyKallluX KBaJlpaTHble KOPHHU, HCTIOJIb3YS
CBOKICTBA KOPHEM.

K crnosib30BaTh 3aMmuicy OOJBIINX U MajibIX YUCes C TIOMOIIIbIO AeCITUYHBIX
npobeti 1 creneHeit urcia 10.

AsredpanueckKne BbIpaXKeHHSA

[IpyMeHSTE TIOHATWE CTeNeHW C LeJbIM [I0Ka3aTejieM, BBINOJ/HATh
ripeobpa30BaHus BbIPa)KeHUM, CO/iepyKalliiX CTereHH C Lie/bIM IToKa3aTesieM.

BLITIOSTHATE TOX/IeCTBeHHBIe MTPeo0pa30BaHys PaljiOHATbHBIX BbIPAYKeHUH
Ha OCHOBe TpaBUJI IeHCTBUH Ha/l MHOTOU/IeHAMH U anreOpanyecKUMH IPOOSMHU.

PacknafbiBaTh KBaZpaTHBIM TPEXUJIEH HA MHOXKUTETH.

[TprMeHATb MpeoOpa30BaHUs BLIPAKEHHUH /IJIs1 peIIeHHsT pa3/TMUHbIX 3aau
13 MaTeMaTUKH, CMEXKHBIX TIPeZIMeTOB, U3 pea/lbHOW MPaKTUKU.

YpaBHeHus 1 HepaBeHCTBa



PeraTh /ivHelHbIe, KBaZlpaTHbIE YDaBHEHUSI U paljMOHa/IbHble YpaBHEHUs,
CBO/SILIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI [lepeMeHHbIMHU.

[IpoBOAUTE MPOCTEMIIIMEe UCC/IeJOBaHYSI YPAaBHEHUI U CUCTEM ypPaBHEHUU,
B TOM 4MCJie C TIpUMeHeHreM rpauueckux MpejcTaBaeHui (yCTaHaB/IMBATh,
MMeeT JId ypaBHeHWe WM CHUCTeMa YpPaBHEHUM DpelleHusi, eClu UMeeT, TO
CKOJIbKO, Y TIpouee).

[TepexoauThb OT cr0BecHOU (OPMYIMPOBKYU 3alauMl K eé anreOpandeckoil
MOZIe/IM C TIOMOIbIO COCTAaBJ€HUSI YpPaBHEHUSI WA CUCTEMBbI YypaBHEHWU,
HMHTEpIIpeTUpPOBaTb B COOTBETCTBUM C KOHTEKCTOM 3aZjlauM [OJyYeHHbBIU
pe3ybTar.

[IprMeHsSITh CBOMCTBA UMC/IOBBIX HEPABEHCTB [I/i1 CPAaBHEHWUS], OL[€HKH,
pellaTh JIMHEeMHble HePaBeHCTBa C OJHOM MepeMeHHOM W UX CHUCTEMbI, /1aBaThb
rpaguueckyr0 WTHOCTPALMI0 MHOJKECTBA pelleHWl HepaBeHCTBA, CUCTEMBI
HepPaBeHCTB.

DyHKIMH

[ToHuMaTh ¥ UCIIO0MB30BaTh (PYHKI[MOHA/IbHbIE TTOHSTHS U SI3bIK (TePMUHBI,
CUMBOJIMYeCKHe 0003HaueHHs1), OTpefie/isiTh 3HaueHue (GYHKI[UU 110 3HAUeHHI0
aprymMeHTa, Orpe/ieJisiTb CBOMCTBa (PYHKI[MU TI0 eé rpaduKy.

Crpoutb rpamku 371eMeHTapHbIX (QYHKL[MK BAJA:

y = k/x, y =x2, y =x3,y = [x|, y = VX, ONUCLIBaTL CBOICTBA YMC/IOBOM
GyHKLUM 110 e€ rpaduKky.

K xonily obyueHusi B 9 ksacce oOydYarOIUMCS TIOMYYUT CaeAyHOIIye
rpeMeTHbIe pe3y/bTaThl:

Yuc/ia ¥ BBIUMC/1€HUA

CpaBHUBaTh U yIOps10YMBaTh PALIMOHA/IbHBIE U UPPALIMOHA/IbHbIE YKCJIa.

BoinosiHATh apudMeTHUeCKUe JeMCTBUS C paldOHaJbHBIMUA UMC/IaMU,
coueTasi YCTHble U TIMCbMEHHble TPUEMBI, BBITIOMHATh BBIYMCIEHUS C
VppaLMOHATbHBIMU UKC/IaMHU.

HaxomuTe 3HaueHUs CTerneHedM C LieJIbIMA T[OKa3aTeJssMd U KODHeW,
BBIUMC/ISATh 3HAYEHUS UMC/IOBBIX BhIDA’KEHUM.

OKpyr/isiTh [eUCTBUTE/IbHbIE UMC/A, BBIMNOIHATh TMPUKUAKY pe3yJbTaTa
BBIUMC/IEHUM, OL[€HKY UHCJIOBBIX BhIDa’KEHU.

YpaBHeHus 1 HepaBeHCTBA

PelllaTh /iMHelMHbIE U KBa/IpaTHble YpaBHEHUs], YpaBHEHHs], CBOASIIMECS K
HUM, TIpoCTeliiiie ApoOHO-paljMoHa/IbHbIE YPaBHEHUS.



PemiaTh cucTeMbl IBYX JIMHEWHBIX YPaBHEHUM C [IBYMs NlepEMEHHBIMU U
CUCTeMbl [BYX YpaBHEeHUW, B KOTOPbIX OJHO ypaBHEHUE He SIBJISIeTCS
JIMHEWHBIM.

PellaTh TEKCTOBBIE 3ajlaud anrebpanyeckKuM CIIocoboM C  ITOMOIIBIO
COCTaB/eHUs] ypaBHEHHSI WM CUCTeMbl [JByX YpaBHEHMH C [ByMs
repeMeHHbIMH.

[TpoBOAUTHL MpOCTelilIe UCC/IeOBaHUs YPaBHEHUI U CUCTEM ypaBHEHUH,
B TOM UuC/ie C TIpUMeHeHHeM rpadryeckux rpejcTaBaeHUi (yCcTaHaB/IMBaTh,
VMeeT /M ypaBHeHWe WIM CUCTeMa YypaBHEHWil pellleHHusl, eC/d HUMeeT, TO
CKOJIbKO, U TIpOYee).

Pemath /MHeliHble HepaBeHCTBA, KBajlpaTHbie HepaBeHCTBA, U300pa’kaTh
pellleHre HePABEHCTB Ha YKMC/IOBOM TMPSIMOM, 3alKChIBaTh pelleHre C MOMOLIbIO
CUMBOJIOB.

PemiaTh cuUCTeMbl JIMHEWHBIX HepPaBEeHCTB, CUCTEeMbl HepaBEHCTB,
BK/IIQUAIOII[Me KBa/IpaTHOE HEPABeHCTBO, H300pa)kaTh pellleHHe CUCTeMbl
HepaBeHCTB Ha YMCJIOBOM TMpsSMOM, 3alyCbiBaTh pellieHWe C TOMOIbIO
CUMBOJIOB.

Vcnonb30BaTh HepaBeHCTBA MDY PellieHrH pa3/inyHbIX 3a/au.

DyHKIMHU

Pacrio3HaBaTh (DyHKLMK WU3yueHHbIX BUJOB. IloKa3bIBaThb CXeMaTH4YeCKu
pacrnoJsio)keHre Ha KOOPAMHATHOW MJIOCKOCTH TpaUKoB (QyHKLMK BUAA: y = kx,
y=kx+b,y=k/x,y=ax2 +bx +c,y=x3,y=VX,y = |X|, B 3aBUCUMOCTH OT
3HaueHUM KO3(PUIMEeHTOB, OMUChIBaTh CBOMCTBA (DYHKIIUM.

CTpouTh 1 n306paxkaTb cxeMaTUUeCKU rpauKy KBaJIpaTUUHBIX (QYHKIUH,
OIMKCHIBATh CBOMCTBA KBaJPAaTUUHBIX (PYHKLMM MO UX rpadykam.

Pacrio3HaBaTh KBaJpaTMUHYIO (YHKLHIO 10 (opmysie, TPUBOAUTH
rpuMepbl KBaZipaTUUHBIX (DYHKLIMM U3 peasibHOM KU3HU, (U3UKH, TeOMeTPUH.

Yuc/i0BbIe MOC/I€A0BATEIbHOCTH U POTPeCCUM

Pacrio3HaBaTh apu(MeTHUYecKyl0 M TeoMeTpUYecKyH MpOTrpeccuu IMpu
pa3HbIX criocobax 3ajaHusl.

BBLINOMHATE BBIUMC/IEHUST C HWCIOJ/Ib30BaHHWEM (OpMy/a N-TO  4jeHa
apu(MeTHUECKON Y TeOMeTPUUeCKOM MPOrpecCuid, CyMMBbI MIEPBBLIX N UJIEHOB.

N3006pakaTh ujieHBbI TOC/IeA0BaTe/IbHOCTH TOYKAMU Ha KOODAWHATHOU
TIJIOCKOCTH.



Pemath 3ajjauu, CBsi3aHHbIE C UKCIOBLIMH T10C/Ie[J0BAaTeIbHOCTSMU, B TOM
ync/ie 3aaud M3 peasibHOM J>KU3HM (C UCIIO/b30BaHUEM KasbKYJISITOPa,
LA(POBBIX TEXHOJIOTUM).



TEMATHUYECKOE IVNIAHUPOBAHUE

7 KITACC
Ko/smmuecTBO Uacos JJ/IeKTPOHHbIE
HaumMmenoBanue
Ne (uudpoBbie)
pas3fiejioB H TeM KonTpo/ibHbIe IIpakTHuecku
n/n Bcero o0pa3oBare/ibHbIE
NporpaMmbI padoThI e padoThbI
pecypchbl
Yucnau
bubmoreka IIOK
BBIUUCJICHUS.
1 p 25 1 https://m.edsoo.ru/7f
al[liOHa/IbHbIE 415h90
qucsia
Anrebpanueckue Brbmiorexa [OK
2 27 1 https://m.edsoo.ru/7f
BbIpa)KeHUsI 415b90
VD aBHEHMS 1 bubmmoreka IIOK
3 P 20 1 https://m.edsoo.ru/7f
HepaBeHCTBa 415h90
KoODIMHATEL 1 bubmioreka LIOK
4 pA o 24 1 https://m.edsoo.ru/7f
rpaduku. PyHKUMN 415b90
bubmmoreka IIOK
IToBTOpeHue u
5 606 6 1 https://m.edsoo.ru/7f
0bobIIeHKE 415b90
OBUIEE KOJIMYECTBO
YJACOBIIO 102 5 0

I[TPOI'PAMME




8 KV/IACC

Ko/mmuecTBO Uacos
HaumeHoBaHue
Ne Kontpon | IlpakTuuec | JJ/IEKTPOHHbIE (H(POBHIE)
pas/iesioB 1 TeM
n/n Bcero bHbIE Kue 06pa3OBaTe.leHble pecypcChbl
NporpamMMsbI
paboThI paboThI
Uucna u
1 BbIUMCJIEHUS 15 Brbmorea LOK
' https://m.edsoo.ru/7f417af8
KBagpaTHbie KOpHU
Uucna n
9 BbIUMCJIEHUS. 7 bubmoreka IIOK
CTerieHb C Le/bIM https://m.edsoo.ru/7f417af8
roKasaresem
Anrebpanueckue
3 BbIpaKeHUS. 5 1 Bbubmoteka LIOK
KBagpathbiii https://m.edsoo.ru/7f417af8
TPEXU/IeH
Anrebpanueckue
4 BbIPa)KeHUSI. 15 1 bubmoteka LIOK
Anrebpanueckast https://m.edsoo.ru/7f417af8
Ipobb
YpaBHeHus U
5 HepaBeHCTBaA. 15 1 bubmoteka LIOK
KsazparHbie https://m.edsoo.ru/7f417af8
YpaBHEeHUs
YpaBHeHus U
6 HEpaBeHCTBa. 13 bubnuoreka IIOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHeHUI
YpaBHeHus U
7 HepaBeHCTBa 12 1 Bubmiorexa IOK
P ’ https://m.edsoo.ru/7f417af8
Hepagenctsa
3 OYHKIUU. 5 bubmoreka IIOK
OCHOBHbIE TTOHATHS https://m.edsoo.ru/7f417af8
9 DyHKIUH. 9 Bubsoreka LIOK
YucsoBbie GyHKIUU https://m.edsoo.ru/7f417af8
[ToBTOpEHME U bubmoteka LIOK
10 6 1
0600111eHIe https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO
YACOBIIO 102 5 0

I[TPOI'PAMME




9 KV/IACC

Ko/mmuecTBO yacos JJ/IeKTPOHHBbIE
Ne HaumeHoBaHue
(udpossbie)
n/ pa3/ie/ioB M TeM Konrponen | IlpakTHueck
Bcero o0Opa3oBaTe/bHbIE
n MPOrpamMmbI ble paboTbl | ue paboThI
pecypchbl
bubmioreka LIOK
Uucna v BBIYMC/IeHNS.
1 N 9 https://m.edsoo.ru/7f419d0
[elicTBUTE/IbHBIE UKCIIa 3
YpaBHeHus U Bbubmoteka LIOK
2 HepaBeHCTBa. Y paBHEeHUs 14 1 https://m.edsoo.ru/7f419d0
C OJJHO NepeMeHHOMN 8
YpaBHeHus U bubmuoreka LIOK
3 HepaBeHCTBa. CUCTeMbI 14 1 https://m.edsoo.ru/7£419d0
ypaBHeHU 8
YpaBHeHus u Bbubmoreka LIOK
4 HepaBeHCTBaA. 16 1 https://m.edsoo.ru/7f419d0
HepaBeHnctBa 8
bubmoreka LIOK
5 DyHKIMU 16 1 https://m.edsoo.ru/7f419d0
8
bubmuoreka IIOK
YucnoBble
6 15 1 https://m.edsoo.ru/7f419d0
1oc/ie/j0BaTeIbHOCTH 3
bubmioreka LIOK
IToBTOpeHue, 006001IeHNE,
7 P o . 18 1 https://m.edsoo.ru/7f419d0
cucTeMaTH3aLysl 3HaHUM 3
OBIIEE KOJIMYECTBO
H 102 6 0

YACOB I10 I[TPOI'PAMME



















YYEBHO-METOJNMYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» Anrebpa, 7 kinacc/ MakapbiueB FO.H., Munatok H.I'., HeiikoB K.U. u npyrue
2022r, AkioHepHoe 0011ecTBo «M3aaTenbcTBO «IIpocBerieHme»

KUWM 1o anrebpe kK yue6HHMKY MakapbiueBa FO.H.

METOJNYECKHWUE MATEPHUAJIBI VI YUUTEJIA

yueOHUKM 110 anrebpe 7-9 knacckl Makapeiue FO.H. 2022r

KIWM 110 anrebpe kK yueOHMKY MakapserueBa FO.H. 2022r

[Tocobue aisa moaroToBky ydamuxcst K OI'D mop pegakimeit fAmenko 1.B.

2023r

IIUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCbI CETA
NHTEPHET

https://fg.resh.edu.ru,

https://edu.skysmart.ru/

https://nsportal.ru/,

https://infourok.ru/.






