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ITOSACHUTEJ/IbHASA 3AITNCKA

Anrebpa sB/feTCS OJHKMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIero
oOpa3oBaHUs: OHa obecrieunBaeT M3yUeHre APYTUX AUCIUIUINH, KaK eCTeCTBeHHO-
HayyHOro, TaK M TyMaHUTApHOTO I[MK/IOB, €& OCBOeHWe HeobXoquMo [jis
TIPOZI0/DKEeHMsT 00pa30BaHus U B TIOBCeJTHEBHOM >KU3HU. Pa3BuTHe y 00ydYarouxcs
HayUHBIX TIPeZCTaB/IeHUH O TIPOMCXOXKAEHWW W CYIIHOCTH anreOpanyecKux
abCTpakIuii, criocobe OTpaykeHHsT MaTeMaTHUECKOW HayKOU SIBJIEHUM U TTPOLIeCCOB
B TMpupojie U 00ljecTBe, POAM MaTeMaTUUeCKOrO MOZe/SUMPOBaHHsI B HayuHOM
T03HAHWH U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHHUIO HAYUYHOTO MHUPOBO33pEHUS
Y KaueCTB MBIIIIeHHs], He0OXOJUMBIX [I/Is1 aflaniTaljii B COBPEMEHHOM LIM(PPOBOM
obmectBe. M3yueHue anrebpel obecrieuriBaeT pa3BUTHE yMeHHUs Hab/roAaTh,
CpaBHUBATb, HAXOAWUTb 3aKOHOMEpPHOCTH, TpebyeT KPUTUYHOCTH MBbIILIEHUS,
CIIOCOOHOCTH  apryMEHTHPOBAaHHO OOOCHOBBIBATL CBOW JIEMCTBUS U BBIBOJBI,
dopmynupoBath yTBepxKIeHUst. OCBoeHHe Kypca anreOpbl obecrieuriBaeT pa3BUTHE
JIOTUYECKOTO MBILIJIeHUsT O0OyJaroIuXCcsi: OHHA HCTIONMB3YIOT JIeJyKTUBHBbIE U
WHAYKTHUBHBIE pPacCyXaeHusi, 000011eHre 1 KOHKpeTH3alluio, abcTparupoBaHyie U
a"Hajornto. OOyueHue  anrebpe  mpeAriosiaraeT  3HAUWTENbHBIA  0OBEM
CAMOCTOSITE/ILHON  JIeATeIbHOCTA O0YyuaroIuxcsl, TI03TOMYy CaMOCTOSITe/TbHOe
pellieHue 3a/iau SIB/ISIETCS peann3aliyeil esiTe/IlbHOCTHOTO TIPUHLIMIIA 00yueHusl.

B cTpykType miporpammbl yuebHOro Kypca «Asirebpa» [Jii OCHOBHOTO
ob1iero o6pa3oBaHUsi OCHOBHOE MECTO 3aHHMMAlOT COZep>KaTelbHO-MeTOuUeCcKre
muann: «Yucna v BeIUMC/IeHUs», «Anrebpanueckie BbIDaKeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHKUUW». Kaxgas M3 3TUX COfepKaTe/bHO-MeTOANUECKUX
JTMHUM pa3BUBaeTCs Ha MPOTSHKeHWH TPEX JieT U3yueHusi Kypca, B3auMo/IeHCTBYS C
IPYTUMU €ro JWHUAMUA. B Xoje wu3yueHHs yueOHOTO Kypca OOyuarolumcst
TIPUXOJIUTCS JIOTUUECKU pacCy’KAaTh, MCI0J/Ib30BaTh TEOPETHKO-MHOKeCTBeHHbIH
s3bIK. B CBSI3W C 3TMM B TiporpamMmy ydeOHOTo Kypca «Asirebpa» BK/IHOUEHBI
HEKOTOpble OCHOBBI JIOTMKH, TIpe[CTaB/ieHHble BO BCeX OCHOBHBLIX pa3fesax
MaTeMaTH4eCKOro 00pa30BaHUsl U CIIOCOOCTBYIOIIME OBJIaZIeHHI0 00yUaroIUMHUCs
OCHOB  YHUBEPCAJBLHOTO MaTeMaTHuecKoro s3bika. CopepkaTenbHOM |
CTPYKTYpHOU 0COOEHHOCThIO y4eOHOTO Kypca «AJsirebpa» SIBsSIeTCS  ero
WHTEerpupOBaHHbBINA XapaKTep.

Conmep>kaHve MHUA «UWC/la W BBIUKMCIAEHHS)» CIIY>)KUT OCHOBOM ISl
JaTbHeNIero u3yueHus: MaTeMaTHKH, CIIOCOOCTBYeT pa3BUTHIO y OOYUarOIIUXCS
JIOTUYECKOT0 MBIIIIeHHs, JOPMUPOBAHUIO YMEHUSI T0/Th30BaThCsl arOPUTMaMH, a
Tak)Ke TIPUOOpeTeHHI0 MPaKTHUeCKUX HaBbIKOB, HEOOXOJUMBIX [I7Isi TIOBCEJHEBHOM
KU3HU. Pa3BUTHe TIOHATHS O UMC/Ie Ha YPOBHE OCHOBHOTO 0O0II[ero obpa3oBaHUs
CBSI3aHO C palMOHA/TLHBIMA U WPPAlMOHA/ILHBIMM UHCIaMH, (HOPMUpPOBaHUEM



Tpe/iCTaB/IeHUA O [EeVCTBUTENIbHOM uuc/ie. 3aBeplleHue OCBOEHHUS UHC/I0BOMU
JTMHUW OTHECEHO K cpefiHeMYy 001ieMy 06pa30BaHMIO.

CopeprkaHue AByX anrebpandeckux JIMHUN — « AyirebparuecKrie BbIpayKeHUsI»
U «YpaBHeHUsI U HepaBeHCTBa» CIIOCOOCTBYeT (JOPMHUPOBAHHUIO Y 00yUarOL[UXCS
MaTeMaTUUeCKOTo afrapara, HeoOXOAMMOro [jisi pellleHus 3afiau MaTeMaTHKH,
CMEXHBIX TIpeIMETOB M TIPAKTUKO-OPDMEHTHMPOBaHHBIX 3asau. Ha ypoBHe
OCHOBHOTO o001lero ob6pa3oBaHusi yueOHbIA MaTepuan TPYIIUPYETCs BOKPYT
pallOHa/IbHBIX BhIpaKeHU. AnreOpa eMOHCTPHPYeT 3HaueHWe MaTeMaTUKH Kak
si3blKa [Jis TIOCTPOEHUsI MaTeMaTUUeCKUX MoJiesiell, OIMCaHus MPOLeCCOB U
sB/IeHU peanbHOro Mupa. B 3agauu o0ydeHuss anreOpe BXOAAT TakkKe
JanbHelIllee pa3BUTHE aJTOPUTMHUUYECKOTO MbIILJIEHUS, Heo0XoJuMOro, B
YaCTHOCTH, /i1 OCBOeHMs Kypca UWHGOpPMAaTUKW, U OBJafieHWe HaBbIKaMU
JeIyKTUBHBIX paccykaeHuid. [IpeoGpa3oBaHre CUMBOBHBIX ()OPM CIIOCOOCTByeT
Pa3BUTHIO BOOOpakeHusi, ClIoCOOHOCTel K MaTeMaTUUueCKOMY TBOPUeCTBY.

CopgepxaHue (pyHKIIMOHA/IbHO-rpadrueCcKou TMHUM HalleJIeHO Ha MoJlyyeHue
00yuaroUMHCs 3HaHUK 0 (YHKI[USX KaK Ba)KHEHIIIed mMaTeMaTHU4ecKOW Mojesu
JJIs OTIMCAHUSI U UCC/IeZIOBaHUSI Pa3HOOOpa3HbIX MPOIECCOB U SIBJIEHUM B MPUPO/E
1 obmiectBe. M3yueHue MaTepuasa CIIOCOOCTBYeT pa3BUTHIO y OOyYaroI[UXCs
yMeHHUS UCII0/Tb30BaTh Pa3/MuHble BbIpa3uTe/IbHbIE CPe/ICTBA SI3bIKa MaTeMaTUKH —
C/IOBEeCHble, CUMBO/MYecKue, rpaduueckre, BHOCUT BK/aZi B (opMHpOBaHUe
Tipe/iCTaB/IeHU O POJIM MaTeMaTUKX B Pa3BUTUM LIUBU/IU3ALIMU U KYJbTYPhI.

CorymacHo yueGHOMY IIJIaHy B 7-9 Kiaccax H3y4yaeTcsi y4deOHBIM Kypc
«Asrebpa», KOTOPBIM BK/IIOUAeT C/eAyIOl[ie OCHOBHbIE pa3/iesibl COZeprKaHHs:
«Yucma ¥ BBIUMC/IEHUS», «AJreOpandeckre BbIDa)KeHHUsT», «YPaBHeHUs U
HepaBeHCTBa», «DYHKLIUN».

Ha usyuenue yue6HOro Kypca «Asrebpa» orBogutcs 306 uacoB: B 7 Kacce
— 102 yaca (3 uvaca B Hefient0), B 8 kimacce — 102 vaca (3 uvaca B Hefen0), B 9
knacce — 102 yvaca (3 yaca B HeJie/it0).



COAEPXXAHUE OBYUEHUA
7 KIIACC

Yuc/ia 41 BbIYMC/IeHUA

[pobu 0OBIKHOBEHHbIE U [IeCSITUUHBbIE, TIepexof OT OAHOM (OopMbI 3arucH
npobeit kK papyroit. IloHATHMe palMOHAJbHOTO UMC/A, 3allkCh, CpPaBHEHUE,
yIOpsiJOUMBaHUe  palMOHalbHBIX uucen. ApudmMmeThueckue JeHUCTBUS C
palMOHa/NbHLIMU YKC/aMU. PellieHre 3a/jau U3 peasibHOM MPAaKTUKU Ha 4acTH, Ha
pooH.

CremeHb C HaTypaJbHbIM TIOKa3aresieM: oOIpefesieHHe, mpeobpa3oBaHue
BbIp@KEHUM Ha OCHOBe OTIpe/ie/ieHus], 3anuch 00/bIIKX yKces. [IpoLeHThl, 3amuch
TIPOLIEHTOB B BU/le poOU U poOu B BU/le MPOLIEHTOB. TpU OCHOBHBIE 3a/jaud Ha
MIPOLIEeHTHI, pellieHHe 3a/lay U3 peasbHON NPaKTUKHU.

[IpumMeHeHVe TpPU3HAKOB [IeJIMMOCTH, pa3/io)KeHWe Ha MHOXXUTeIU
HaTypa/bHbIX YMCEJI.

PeasibHble  3aBUCMMOCTH, B TOM uuC/ie TipaMas U oOpaTHas
MIPOIMOPLMOHAILHOCTH.

AnredpanuecKne BbIpaXKeHHSA

[TepemeHHbIe, YMCIOBOE 3HAUEHUE BbIPa)KEHUS C MlepeMeHHOM. JlonycTumbie
3HaueHUs epeMeHHbIX. [IpefcTaB/ieHre 3aBUCMOCTH MeXX/y BeJIMYMHAMU B BUJE
dbopmyibl. Beruncienusi o gpopmysiam. [Ipeobpa3zoBanrie OyKBeHHBIX BhIpayKeHUM,
TOXKZIECTBEHHO paBHble BBbIpaKeHUs, TIpaBWia TipeoOpa3oBaHUs CyMM W
TIpOM3Be/IeHNH, MpaBr/ia pacKphITHSI CKOOOK U TIpYBe/leHus TI0[JOOHBIX C/laraembiX.

CBolicTBa CTeleHy C HATypaJbHbIM MOKa3aTeseM.

OpHousieHbl U MHOroWieHbl. CrerneHb MHOrousieHa. Cio)keHue, BbIUWTaHUe,
YMHO)XeHWe MHOrousieHoB. @opMyJibl COKDAILEHHOTO YMHOJKEHHs: KBaZpar
CyMMbl ¥ KBajipaT pasHOCTU. Popmyna pa3HOCTA KBaAparoB. PasyoxeHue
MHOT'OU/IEHOB Ha MHOKUTEJIH.

YpaBHeHNs U HEpaBeHCTBa

YpaBHeHHe, KOpeHb ypaBHEeHHs, IIpaBWa TpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCW/ILHOCTb YPaBHEHUM.

JIuHeriHOe ypaBHeHHe C OJHOW TepeMEHHOM, UMCI0 KOpHEeH JIMHEMHOro
yPaBHEHUS], pelleHWe JIMHEeWHbIX YypaBHeHWW. (CocTaBieHue YpaBHEHUW [0
yCJIOBUIO 3aJjau. PellieHre TeKCTOBBIX 3aZlau C TTIOMOLLbI0 YPaBHEHUH.

JIuHeliHOe ypaBHEHUe C IByMs MepeMeHHbIMU U ero rpadguk. Crucrema AByX
JMUHEeMHbIX ypaBHEHWM C [ByMsi TepeMeHHbIMM. PellleHue cucTeM ypaBHEHUM
crioco6oM TMOACTaHOBKU. [IpuMephl pellleHHs] TEKCTOBBIX 3aZlau C TTOMOIIbIO
CUCTeM yPaBHEHUM.

DyHKIMH



KoopaunaTta Touku Ha npssmou. YKWc/I0Bble NPOMEXXYTKU. PaccTossHre Mexay
JIByMSI TOUKaMH KOOP/IMHATHOM MPSIMOM.

[TpsimoyronbHasi cucreMa KoopauHaT, ocd Ox u Oy. Abciucca U opAvHaTa
TOUKW Ha KOOPJAMHATHOM TI0CKOCTU. [Ipumepsl rpadmKoB, 3ajaHHbIX (JOpMYy/IaMHu.
Urenne rpadukoB peasbHbIX 3aBUCUMOCTed. [loHsiThe @yHkuU. ['paduk
dbyHkiuu. CoiicTBa GyHKLMM. JInHeliHas GyHKLMS, eé rpaduk. I'paduk GyHKIMM
y = |x|. I'padrueckoe pellieHHe IMHEMHBIX ypaBHEHWM W CUCTEM JIMHEWHBIX
ypPaBHEHUM.

8 KVTIACC

Yucia ¥ BBIYMC/IEHUS

KBazpaTHbiii KOopeHb u3 uucia. [loHsitTve 00 uppalMoOHAaTLHOM UHCIIE.
HecsTuuHble IPUOIVKeHUST UpPALIMOHa/IbHBIX urcesn. CBolicTBa apupMeTHyeCcKux
KBa/IPAaTHBIX KOPHEH U UX MPUMeHeHHe K TIpeoOpa30BaHHI0 UMC/IOBBIX BhIPaKEHHUH
Y BBIUMC/IEHUSIM. []eliCTBUTe/IbHbIE UMCIIa.

CrereHb C Lle/IbIM [TOKa3aTesieM U eé cBoricTBa. CTaHAapTHas 3aMUCh UMC/Ia.

AnredpanueckKne BbIpaXkKeHHS

KBazparHbiii  TpéxuneH, pas/ioKeHWe KBaJpaTHOTO TpéxujeHa Ha
MHO>XUTEJIH.

Anrebpanueckasi ApoO6b. OCHOBHOe CBOWCTBO anreOpanueckou Apoou.
CnokeHue, BbIUMTaHWe, YMHOXeHUe, [efleHWe anrebpanueckux pobei.
ParrioHa/ibHbIe BBIPDA)KEHUS U UX TTpeobpa3oBaHue.

YpaBHeHMs 1 HepaBeHCTBA

KBazpatHoe ypaBHeHue, opmyJsia KOpHel KBa/[paTHOTO ypaBHeEHWUs.
Teopema Bueta. PellieHue ypaBHEHHU, CBOASAIIMXCS K JIMHEMHBIM U KBaJJPaTHBIM.
[Mpocretimve ApoOHO-palOHABHBIE YPaBHEHUSI.

['padmueckast vHTepripeTalysi ypaBHEHUU C ABYMsI MIEPEMEHHbIMUA U CUCTEM
JIMHEWHBIX ypaBHEHWM C [ByMs TepeMeHHbIMU. [IpvMepnl pelleHUsi CUCTEM
HeJTMHEMHBIX YPaBHEHUM C IBYMsI [TIepEMEHHBIMMU.

PellieHre TeKCTOBBIX 3a/jau ajireOpanyeckuM Criocobom.

UncioBble HepaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO € OZJHOM MepeMeHHOM.
PaBHOCMIBHOCTL HepaBeHCTB. JIMHelHbIe HepaBeHCTBA C OJHOU MepeMEeHHOM.
CucTteMbl IMHEMHBIX HEPABEHCTB C OZHOM TIepEMEHHOM.

DyHKIIMH

[Mousatne ¢yukuuyd. OO6sacTb ompefiesieHUsT W MHOXECTBO 3HaueHUi
dbynkium. Criocobbl 3afanus QyHKIWH.

I'paduk dyHkimu. UteHue cBoWCTB GyHKIMM 10 eé rpaduky. [Ipumepsi
rpauKoB (QyHKLWIA, OTPaKaroLIX peasbHbIe MPOL[eCChI.



OyHKIMY, ONMUCHIBAKOIIME TPSIMy0 U OOpaTHYH MPOMOPLMOHATbHbIE
3aBUCUMOCTH, UX rpaduku. @yHKLuK y = x2, y = X3, y = VX, y=|x|. [paduueckoe
pelleHre ypaBHeHUU U CUCTEM yPaBHEHHUU.

9 KJIACC

Ymucia v BBIUMC/IEHUS

PaijoHasibHbIe YKC/Ia, UPpal[MOHAIbHBbIe UKC/ia, KOHeUHble U GeCKoHeuHbIe
JecaTUUHbIe Apobu. MHOXKeCTBO [eMCTBUTE/TbHBIX UHCe, IeHCTBUTe/IbHbIe YKc/ia
Kak OeckOoHeuHble JecATHYHbIe [pob6u. B3aMHO OJHO3HAUHOE COOTBETCTBHE
M€Ky MHOXXKeCTBOM [IeCTBUTE/TbHBIX UKCe/l U KOOPAWUHATHOM TIPSIMOM.

CpaBHeHUe [IeUCTBUTE/IbHBIX UHUCe, apumeTHyeckue JeUCTBUSI C
JeHCTBUTE/TbHBIMU UK C/IaMHU.

Pa3mepsl 00BEKTOB OKpYy)KaloIllero Mupa, [IUTeNbHOCTb TIPOLIeCCOB B
OKpY’KaroleM MHpe.

[TpubmkEéHHOE 3HaUeHHe BeJIMUMHBI, TOUHOCTh Mpub/mkeHus. OKpyTieHre
ynces. [IpuKyiKa U oLjeHKa pe3y/IbTaTOB BbIUKMCIEHUM.

YpaBHeHus U HepaBeHCTBa

JIuHeliHOe ypaBHeHUe. PellleHre ypaBHeHUM, CBOASIIIUXCS K TMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHve ypaBHeHUM, CBOJSIIMXCA K KBa/IpaTHBIM.
bukBazspaTtHOe ypaBHeHMe. [IprMephl pellleHrss YpaBHEHUW TPeTher U UYeTBEPTOU
CTerneHel pas3iokKeHueM Ha MHOXKUTETH.

PemreHrie poOHO-pAlIMOHA/NIBHBIX YPaBHEHHWM. PellleHre TeKCTOBBIX 3ajau
anrebpanyecKM MeTOZIOM.

YpaBHeHUe C BYMs MepeMeHHbIMU U ero rpaduk. PelieHue cuctem ABYyX
JIMHEMHBIX ypPaBHEHUM C IBYMs lepeMeHHbIMU. PellieHre cucteM ABYX ypaBHEHUM,
O/IHO M3 KOTOPBIX JIMHEMHOe, a [Apyroe — BTOpOM cTemneHU. ['paduueckas
VHTEepIIpeTalysi CUCTeMbl YPaBHEHUU C IBYMsI TePEMEHHbIMU.

PerieHrie TEKCTOBBIX 3afiau ajrebpandeckuM CIIoCoO0M.

YucioBble HepaBeHCTBa U UX CBOMCTBA.

PellleHrie /MHEWHBIX HEPAaBEHCTB C OJHOM TlepeMeHHOW. PellieHne cucrtem
JIMHEWHBIX HEPaBeHCTB C OJHOW TlepeMeHHOW. KBaZpaTHble HepaBeHCTBA.
I'paduueckasi wHTeprpeTaldss HepaBeHCTB M CUCTEM HEPaBeHCTB C [IBYMs
repeMeHHbIMU.

DyHKIMH

KBagpatnuHasi GpyHKIMs, eé rpaduk U cBoiicTBa. Ilapabosa, KOOpAWHATEI
BepILMHEI 11apabosbl, 0Cb CUMMETPHH T1apaboJIbl.

I'padpuku dyskumii: y = kx, y =kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBOMCTBa.

Yuc/ioBbIe MOC/IeA0BaTe/IbHOCTH U MPOrpeccuu



[ToHATHE YKC/IOBOM TIOC/TE[OBAaTebHOCTH. 3aJlaHve TM0C/e0BaTe/IbHOCTU
peKyppeHTHOM dhopmysiol U (popMy/ioi n-ro useHa.

Apudmetrueckas U reomerpuyeckasi nporpeccud. dopmysbl n-ro ujieHa
apu(pMeTHYeCKOr U reOMeTPUUeCKOW MPOrpecCcuii, CYMMBbI MIEPBBIX N Y/IEHOB.

V300pa’keHre WIeHOB apu(pMeTHUeCKOM U TeOMeTPHUUeCKOW ITPOrpecCHi
TOYKAaMH Ha KOOPJAWHATHOU MJIOCKOCTU. JIMHEWHBIM U 3KCIOHEHLUAIbHbIA POCT.
Cr10KHbIe IPOLIeHTHI



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JINUHOCTHBIE PE3YJ/IBTATDI

JIMUHOCTHBIE pe3y/IbTAaThl OCBOEHMS IMPOrpaMMbl YueOHOTo Kypca «Asrebpa» XapaKTepu3yroTCs:

1) naTpuoTHUYeCKOe BOCIIMTAaHUE:

TIpOsIB/IeHUEeM UHTepeca K MPOLIOMY M HaCTOSILIEMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOILIEHUEM K JJOCTH)KEeHHUSIM
POCCUMCKUX MaTeMaTUKOB M POCCHUMCKOM MaTeMaTWueCKOW IIKOJIbI, K HUCIO0/b30BaHUI0 3THUX [OCTH)KEHUM B JPYTMX HayKax U
MIPUK/IaJHBIX Ccepax;

2) rpakiaHCKoe M IyXOBHO-HPAaBCTBEHHOE BOCIUTaHHe:

TOTOBHOCTBIO K BBITIOIHEHHIO 00s13aHHOCTeM TpakAaHWHA W peasM3alldd ero TpaB, TpeJiCTaB/eHreM O MaTeMaTU4YecKuX
OCHOBaX (PYHKI[MOHMPOBAHUS PAa3/MUHbIX CTPYKTYp, SIBJIEHWH, TpoLeflyp TPakKZaHCKOTro obiiecTBa (Hampumep, BbIOODHI,
OTIPOCHI), TOTOBHOCTBIO K OOCY)KIEHUIO 3THUECKUX TPOoO/IeM, CBSI3aHHBIX C MPAKTHUYECKUM TIPUMEHEHHEM JOCTIKEeHUM HayKH,
0CO3HaHWEeM Ba>XHOCTU MOPAJ/IbHO-3TUUECKUX TPUHLUIIOB B [iesiTe/TbHOCTA YUEHOT0;

3) Tpy/i0BO€e BOCTIMTAaHME:

YCTAaHOBKOM Ha aKTUBHOE ydYaCTHe B pellleHWH MNPaKTHYeCKUX 3a/lau MaTeMaThueCKOW HarpaB/eHHOCTH, OCO3HAaHUEeM
BaXHOCTH MaTeMaTHuyeckoro obpa3oBaHUSI Ha TPOTSHKEHWM BCeW >KU3HM [l YCIelHOW MpodecCHOHATLHOM JesiTeTbHOCTH 1
pa3BUTHEM HeOOXOAWUMBIX yYMeHUM, OCO3HAaHHBIM BHIOODOM U TIOCTPOEHWEM HWHAWBHYa/JbHOM TpaeKTOPUM 00pa30BaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JINYHBIX UHTEPECOB U 00IIleCTBEeHHbIX NTOTpeOHOCTel;

4) 3cTeTHYECKOEe BOCITUTAHHE:

CIIOCOOHOCTBIO K 3MOI[MOHATBHOMY W 3CTETUUYECKOMY BOCIIPUSTUIO MaTeMaTUUeCKUX OOBEeKTOB, 3afiau, PpeIleHuH,
paccyXJeHuii, YMeHUIO BU/IeTh MaTeMaTHUyeCKre 3aKOHOMEPHOCTU B UCKYCCTRE;

5) IeHHOCTU HAy4YHOT'0 NMO3HAHMSA:

opveHTal[iell B JesiTelbHOCTU Ha COBPEMEHHYH0 CHUCTeMY Hay4HbIX IpeZicTaBIeHHM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS Ue/IOBeKa, TIPUPOALI M 00IecTBa, MOHUMAHUEM MaTeMaTHyeCKOW HayKd Kak chepbl UeioBeUecKou [esiTeTbHOCTH,



9TarioB €€ pa3BUTHS M 3HAUMMOCTU /I pa3BUTUS IL[UBWIM3AllMW, OBJIaJ[eHWEeM SI3bIKOM MaTeMaTHMKU W MaTeMaThuecKou
Ky/JbTYpPOM KaK CpeZiICTBOM MO3HAHUS MHPa, OBJIaZieHUeM MPOCTEHIITMMI HaBbIKaMU MCC/IeI0BATe/TbCKOU JesiTeTbHOCTH;

6) dusuueckoe Bocniutanue, GopMHUpPOBaHKeE KY/IbTYPbI 3[0POBbsI X YMOIHOHA/ILHOT0 0/1arONO/TyUHs:

TOTOBHOCTBIO TIPUMEHSITb MaTeMaTHUecKue 3HaHWsS B WHTepPecax CBOETO 37I0POBbs, BeZieHWs 3/0pOBOro obpasza KHU3HU
(3mopoBoe mwMTaHue, cOaTAHCUPOBAHHBIA PEXUM  3aHATHM U OTAbIXa, pery/aspHas (u3nueckas aKTUBHOCTB),
cchOpMHPOBAHHOCTBIO HaBbIKa ped/IeKCHH, TIPH3HAHMEM CBOEro MpaBa Ha OIIMOKY M TaKoro ke TIpaBa APYroro UeoBeKa,;

7) 3KoJIorMyecKoe BOCIUTAaHHeE:

OpHeHTalel Ha TIPUMeHeHre MaTeMaTUUeCKUX 3HaHWM [t pellieHys 3a/iau B 00/1aCTH COXPaHHOCTU OKPY’KaloIlel Cpe/bl,
TJTAaHWPOBAHUSI TIOCTYIIKOB M OL[eHKA WX BO3MOXKHBIX TIOC/IEZICTBHM [JisI OKPY’Karollled cpefibl, OCO3HAHWeM TJi06aIbHOTro
XapakTepa KO0JIOTHUeCKUX TTPOO/IeM M IyTel UX peleHus;

8) aganTaiusa K M3MeHSIOIIUMCS YC/I0BHSIM COLMA/IbHON U IPUPO/JHOM Cpe/ibl:

TOTOBHOCTBIO K [IeHCTBUSM B YC/JIOBUSIX HeOIpe/e/IiéHHOCTH, TIOBBIILIEHHWIO YPOBHS CBOeM KOMIIETEHTHOCTU uepe3
MIPAKTUUECKYIO JesiTe/IbHOCTh, B TOM UKC/Ie YMeHHe YUHUThCS Y APYTHUX JTI0field, TpuoOpeTaTh B COBMECTHOM /leTe/TbHOCTH HOBbIe
3HaHMS, HABBIKK M KOMIIETEHI[UH U3 OTbITA APYTHX;

He06X0MMOCTBIO B hOPMUPOBAHMY HOBBIX 3HAHHM, B TOM UKc/ie (POPMY/IMPOBATh UEH, TIOHSATHS, TUTIOTe3bl 00 00bEeKTax U
SIBJIEHUSIX, B TOM UHMCJIe paHee HeW3BeCTHBIX, 0CO3HaBaTh Je(UIIUThI COOCTBEHHBIX 3HAHWUN W KOMIETeHTHOCTel, M1aHuPOBaTh
CBOE pa3BuUTHE,

CTIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYallMI0, BOCIIPUHMMATh CTPECCOBYIO CHUTYAI[dI0 KaK BbBI30B, TPEOYIOIIMIA
KOHTPMED, KOPPEeKTHPOBaTh NPUHUMAaeMble peIleHuss W AeUCcTBUs, (OpPMyIMpOBaTb U OI[€eHWBATb PHUCKU U TIOCTEeICTBUS,
(hopMUpOBATh OTIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATDI

ITo3HaBaTe/ibHBbIE YHHUBepCA/IbHbIE y‘-lEﬁHble AEﬁCTBHH

Bba3oBble jioruueckKue JjefCTBHS:



BBISB/ISITH U XapaKTepHU30BaTh CYII[eCTBeHHbIE TIPU3HAKKM MaTeMaTHYeCKUX OOBeKTOB, TIOHATHM, OTHOIIEHUN MEeXIy
TIOHATUAMH, (OPMY/IMPOBATL OIPEJe/IeHUs] TIOHATHH, YCTaHAB/IMBaTh CYIECTBEHHBIM TIPHU3HAK K/IacCUMUKAIUH,
OCHOBAaHHUS /iJ1s1 000011[eHHs ¥ CpaBHEHUS], KDUTEPUH ITPOBOIMMOT0 aHa/IN3a;

BOCTIpMHHMATh, (DOPMYy/JMPOBaTh W IIPe00pa30BbIBATh CYXKIEHHUS: YTBEPAWTE/NbHble W OTpUllaTe/bHble, eIUHUYHbIE,
YyacTHbIe U 0011[1e, yCIOBHbBIE;

BBISIB/IATh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3W U TIPOTHUBOpeuUrsi B (haKTaX, AAHHBIX, HAOMIOAEHUSX U
YTBEpXK/I€HUSIX, TTpe/ijiaraTh KpUTEPUH [I7Isl BLISIBJIEHUS] 3aKOHOMEPHOCTEeH 1 TTPOTUBOPeUnii;

Jle/1aTh BBIBOZBI C MCTIO/Ib30BaHHEM 3aKOHOB JIOTUKH, eIlyKTUBHBIX U WHAYKTHBHBIX YMO3aK/IIOUEHUH, YMO3aK/IIOUeHUH
TI0 aHAJIOTUU;

pa3buparh /I0Ka3aTe/JbCTBA MaTeMAaTUUYECKMX YTBEPKAEHUH (TpsiMble U OT MPOTHUBHOIO), MPOBOAUTH CAMOCTOSITE/TBHO
HeCJIO)KHBbIe [IOKa3aTe/bCTBa MaTeMaTHUeCKuX (aKTOB, BLICTpaMiBaTh AapryMeHTAl[Ui0, TIPUBOJAUTL TIPUMEPhI U
KOHTPIIPUMeEpPHI, 000CHOBBIBATb COOCTBEHHBIE PACCY K/IE€HUS;

BbIOMpaTh CIioco0 peiieHWss y4yeOHOM 3aauM (CpaBHMBATh HECKOJBKO BapHUaHTOB pellleHus, BbiOWpaTh HauboJiee
TIOAXOJAIINN C yUETOM CaMOCTOSITE/TbHO BbI/le/IeHHbIX KPUTEPUEB).

Bba3oBble Hcc/iejoBaTe/IbCKUe el CTBHUA:

WCII0/Ib30BaTh BOMPOCHI KaK HCC/e/l0BaTe/bCKUM WHCTPYMEHT MO03HaHUs, (OpMy/MpPOBaTh BOIPOCHI, (PUKCHUPYIOIIHEe
NIPOTHBOpeure, TIpo0/ieMy, CaMOCTOSITe/IbHO yCTaHAaBIMBATb HCKOMOe U JlaHHOe, (HOpMUPOBATh THIIOTE3Y,
apryMeHTUPOBAaTh CBOIO MO3ULMI0, MHEHUE;

MIPOBO/IUTL TI0 CAMOCTOSITEJIbHO COCTAB/IEHHOMY TIJIaHy HeC/IOKHBIN SKCIepUMeHT, HeOoJibliioe HCCe/joBaHue T10
yCTaHOBJIEHUIO 0COOEHHOCTel MaTeMaTUUeCKOT0 00beKTa, 3aBUCMOCTEN 00bEKTOB MeXKy COOO0M;

CaMOCTOSITe/TbHO (POPMYIMpPOBaTh 0000ITIeHNsT U BBIBO/IBI TI0 pe3y/ibTaTaM IPOBeJEHHOT0 HaOMIOAeH s, NCC/IeJOBaHMUS,
OLIEHMBATh JOCTOBEPHOCTD MOTyYeHHbIX Pe3y/IbTaTOB, BLIBOIOB M 0000IIeHMIA;

MPOrHO3MPOBaTh BO3MOJKHOE pa3BUTHE MPOLIECca, a TakKKe BbIJBUTraTh TPEANOJIOKEHHUsS O ero pa3sBUTUUA B HOBBIX
yCJIOBUSIX.

Pa6oTa ¢ uHdopmanmeii:

BBISIBJIITH HEJJOCTATOYHOCTb U M30BITOUHOCTh MH(MOPMAIIWH, JaHHBIX, HeOOXOAMMBIX /IJIsI PEIIeHHs 3a/jaul;



BbIOMpAaTh, aHa/JM3WPOBaTh, CUCTEMATU3UPOBaTb M WHTEPIIPETUPOBaTh WH(POPMALIMIO pa3/MUHBIX BUJOB U (opMm
T1Ipe/|CTaB/IeHNS;

BbIOMpaTh ¢opMy MpejcTaBieHUss UHGOPMaLMU U WITIOCTPYMPOBaTh pelllaeMble 3a/jaud CXxeMaMH, JuarpaMMaMH, WHOU
rpaduKoi ¥ X KOMOWHALUSAMUY;

OLIeHMBaThb HAA&KHOCTb UH(OpPMALMM TI0 KPUTEpPHUsIM, TMPEeIJIOKeHHbIM YyuuTeleM WIA CPOPMYJIMPOBaHHBIM
CaMOCTOSITe/IbHO.

KoMMyHHKaTHBHbIE YHHBepCca/IbHbIe yueOHbIe /[eHCTBHUS:

BOCTIPUHUMATh ¥ (hOPMYTMPOBAaTh CYKIEHHUsS] B COOTBETCTBUH C YCJIOBUSIMU U 11e/IIMH OOIT|eHHs], ICHO, TOUHO, FPAMOTHO
BbIp@)KaTh CBOIO TOUKY 3DEHHWS] B YCTHBIX M IMHMCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHWS I10 XOAY PpellleHus 3afiaud,
KOMMEHTHPOBATh MO/yUeHHbIN pe3y/bTarT;

B X0/le 00CY)X/IeHUs 3a/IaBaTh BOIIPOCHI TI0 CYIIECTBY 00CY>K/jaeMol TeMbl, Ipob/IeMbl, pelraeMoi 3a/lau, BbICKa3bIBaTh
W7iey, Harle/IeHHble Ha TIOMCK PeIleHHs, COTMOCTAaB/IsATh CBOU CYXKIEHHS C CY)KIEHHSIMH JPYTMX YUaCTHHKOB [Uajora,
oOHapy>XMBaTh pa3/Muye U CXO/ICTBO TIO3UIIHA, B KOPPEKTHOUM opme GopMyIUPOBaTh Pa3HOIJIACHsl, CBOU BO3PaXKeHUSsI;
TIPe/ICTaB/IATh Pe3y/IbTaThl peIlleHus 3a/auM, JKCTIIepUMEHTa, WCC/e[0BaHMs, TPOEKTa, CAMOCTOSITEIbHO BbIOMpPATh
(opmar BBICTYTUIEHHS C YUETOM 3a/iay Mpe3eHTal[ii U 0COOeHHOCTeH ayIUuTOPHH;

MOHUMAaTh W WCIO/b30BaTh IPEUMYII[eCTBA KOMAHJHOW W WHAWBHya/JbHOM pabOThl TIPH pelleHnd yueOHBIX
MaTeMaTUUeCKHX 3afiau;

NPUHUMATh 11e/lb COBMECTHOM JIeATe/IbHOCTH, TUIAHUPOBaTh OPraHW3alMi0 COBMECTHON pPabOThI, pacripefieNiiTb BU[bI
paboT, moroBaprBaThCs, 00CYK/aTh TIPOLIECC U Pe3yabTaT paboThl, 000011[aTh MHEHHUST HECKOTBKUX JTFOZIeH;

yuaCTBOBATh B TPYMITOBBIX (hopMax paboThl (00CYyKaeHusI, 0OMeH MHEHUSIMH, MO3TOBBIE IITYPMbI U JIPYTHE), BHITIOTHATh
CBOIO YaCTh pabOThl ¥ KOOPAWHHMPOBATH CBOW JEMCTBUS C APYTMMH WieHaMH KOMaH/bl, OL[EHUBAaTh KaueCTBO CBOEro
BKJIaZia B 00111 TIPOAYKT T10 KpUTepUsiM, CHOPMYTMPOBAaHHBIM yUaCTHUKaMH B3aMO/IeHCTBYSI.

Pery/iaTUBHBbIe YHUBepCca/ibHbIe yueOHbIe AeliCTBUA
Camoopranusanmsa:



e CaMOCTOATeNTbHO COCTAaBJISITh TI/IaH, a/ITOPUTM pellleHHs 3aJjauu (WId ero 4acThb), BIOMpaTh Criocob pelleHusi ¢ yU4ETOM
MMEFOIIUXCS PeCypCoB M COOCTBEHHBIX BO3MOYKHOCTeH, apryMeHTHpPOBaThb M KOPPEKTHPOBAaTh BapWaHThI PeIleHUi C
Y4€TOM HOBOUM UH(MOPMaLIUU.

CaMOKOHTPO/1b, SMOLIMOHA/IbHBIN UHTE/IJIEKT:

 BJIQ/IeTh CII0COOAMU CaMOTIPOBEPKU, CAMOKOHTPOJISI TPOLiecca 1 pe3ysbTaTa pellieHUsl MaTeMaThyecKol 3a1auu;

e TMpeABHU/IeTb TPYJHOCTH, KOTOPble MOTYT BO3HHUKHYTh TIPU PeIlleHUU 3aflaul, BHOCUTb KOPPEKTHUBBI B /leTeTbHOCTb Ha
OCHOBE HOBBIX 00CTOSITe/IbCTB, Hall/IeHHBIX OLIMOOK, BbISIBJIEHHBIX TPYJHOCTEH;

e OI[eHMBATh COOTBETCTBHE pe3yJbTara AesTe/lbHOCTH TT0CTaB/IeHHOU L[e/T U YCJIOBUSM, OOBSICHITh PUUMHBI TOCTH)KEHHS
WA HeZIOCTYDKeHUS 11e/T1, HaXOJUTh OIIMOKY, aBaTh OI|eHKY IPUOOPeTEHHOMY OITBITY.

INPEAMETHBIE PE3YJ/IBTATHI

K koH1]y 00yueHUs B 7 K/1acce 00yvaroIUiics MOIyuUT Cieytoliye TipeMeTHbIe pe3y/bTaThl:

Yuc/ia ¥ BBIYHC/IEHUS

BBINOMHATE, coueTasi yCTHbIE U TTMCbMeHHbIe TIPUéMbI, apudMeThYecKue JelCTBHUS C paljiOHa/IbHBIMU UKCIaMHU.

HaxoiuTh 3HaueHWs] UMC/IOBBIX BbIpakKeHWM, MPUMEHSATb pa3HooOpa3Hble CrocoObl U TMPUEMBI BLIUMC/IEHUSI 3HaueHUi
NPOOHBIX BHIDAYKEHUM, COZiep KalliuX 0ObIKHOBEHHbIE U JIeCITUUHbIE POOH.

[TepexoauTb OT OAHOM (hOPMBI 3arucu uucen K Apyrou (mpeoOpa3oBbIBaThb JAeCATUUHYHO JpOOb B OOBIKHOBEHHYIO,
0OBIKHOBEHHYIO B /IeCSITUUHYI0, B YACTHOCTH B OECKOHEUHYIO eCATUUHYIO 1pO0b).

CpaBHUBaTh U yOPSI0UMBaTh paljMoOHa/lIbHbIe YHCIIa.

OKpyrJTh YucIa.

BBIMOMHATL PUKUAKY Y OLIEHKY pe3y/ibTaTa BEIUMC/IEHUM, OLIEHKY 3HAaUe€HUM YMC/IOBBIX BhIpaXKeHHH. BhITIOMHATD JefCTBYs
CO CTereHsIMU C HaTypabHbIMU MT0Ka3aTe s iMHU.

[TprMeHsITh PU3HAKU [IeIMMOCTH, pa3/ioykKeHre Ha MHOKUTe/TN HaTypa/lbHbIX UnCell.



Peliath TNpakTUKO-OpPUEHTUPOBAHHBIE 3a/laud, CBS3aHHbIe C OTHOLLIEHWEM BEJMYMH, TPONOPLMOHABHOCTBI) BETUYMH,
MPOLIEHTaMH, HWHTEpPIPeTUPOBaTh pe3y/bTaThl peLIeHrs 3aJad C Y4YéTOM OrpaHWYeHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaeMbIX 00BEKTOB.

Asredpanuyeckue BbIpa)KeHHS

HWcnonb3oBath anrebpanyeckyro TEpPMUHOIOTUIO U CUMBOJIUKY, IIPUMEHSTh e€ B TIPOLjecce 0CBOeHUs yueOHOro Marepuarnia.

Haxoauth 3HaueHusi OyKBeHHBIX BbIDA)KeHUH TP 3a[jaHHBIX 3HAUEHHUSIX TepeMeHHbIX.

BrbimosiHATE peobpa3oBaHUsi 11e/1I0T0 BbIPa)KeHHsI B MHOTOUJIeH MpHBe/ieHUeM TMOI00HbBIX C/laraeMbIX, paCKphITHEM CKOOOK.

BBINOMHATE YMHOKEHUE O/THOU/IeHa Ha MHOT'OU/IeH U MHOTO4IeHa Ha MHOTOUJ/IeH, TIPUMeHSTh (h)OpMYJibl KBaJpaTa CyMMbI U
KBa/lpaTa pasHOCTH.

Ocyl11iecTB/IATL pa3/ioKeHWe MHOTOUYJIEHOB Ha MHOKUTENW C TIOMOIIbI0 BBIHECEHHUSI 3a CKOOKM OOIero MHOXKHTES,
IPYNITMPOBKY C/laraeMblX, MPUMeHeHH st (POpMyJ1 COKPAILiEHHOTO0 YMHOXXEHHUS.

[TpuMeHsTh MpeoOpa3oBaHUsI MHOTOU/IEHOB [ijisI PeIlleHUst pa3/MUHbIX 3a/lau U3 MaTeMaTHKH, CMEXHBIX MpPeZMeTOB, U3
peasbHOM MPAKTUKHU.

Vcrnosib30BaTh CBOMCTBA CTeTIeHel C HaTypaJbHbIMU T0Ka3aTe/sIMH A1/1s1 TTpeo0pa30BaHys BbIpayKeHH.

YpaBHeHus u HepaBeHCTBa

PelllaTh /MHelHbIe ypaBHEHUs] C OJHOM MepeMEeHHOM, MpUMeHss MpaBu/a MepexoZa OT HWCXOAHOTO YpaBHEHUs K
pPaBHOCWIBHOMY eMmy. [IpoBepsTh, ABISeTCs I YMC/I0 KODHEM YpaBHEHUS.

[TpumeHsITh rpaduueckre MeTO/Ibl IPY PellleHUU JIMHEeWHbIX YPAaBHEHUIN U UX CUCTEM.

[Toxbupath IpUMepkI Tlap Yucesl, SIBSIOIIUXCS pellieHueM JIMHeIHOT0 ypaBHeHusI C ABYMs TlepeMeHHbIMHU.

CTpouTh B KOOP/JIMHAaTHOW IJIOCKOCTU TpaUK JMHEWHOrO0 YpaBHEHUsI C [IBYMsi MepeMeHHbIMU, MOJb3YysICh TPauKOM,
TIPUBOJUTH MPHUMeEpPHI PeIlIeHUs] ypaBHEHUS.

PeraTh cucTeMbl IByX JIMHEWHBIX YPaBHEHUN C ABYMsI lepeMeHHbIMHU, B TOM UKCJjie rpaduueckKu.

CocTaB/siITh M pellaTh TMHENHOE YpaBHEeHHE WU CUCTEMY JIMHEHMHBIX yPaBHEHUM M0 YCIOBUIO 3a/lauM, UHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/iauy NOJIyYeHHbIA pe3ybTar.

DyHKIMH



M306pakaTh Ha KOOPAWHATHOW MPSMOM TOUKH, COOTBETCTBYIOIIME 3alaHHBIM KOOpDAWHATaM, JYUYH, OTPe3KW, WHTepPBaJIbl,
3alMChIBaTh YMC/IOBbIe IPOMEKYTKH Ha anrebpanyeckoM si3biKe.

OTMeuaTb B KOOPAMHATHOM TIJIOCKOCTM TOUKM MO 3a/laHHBIM KOOpJWHATaM, CTPOUTh Tpa(UKU JTUHEWHbIX (QYHKLIMM.
Crtpoutb rpapuk QyHKLUMU y = [X|.

OmnuceIBaTh € TIOMOIBI0 (DYHKIMMA WM3BECTHbIE 3aBUCUMOCTHA MEX/y BeJIMUMHAaMU: CKOPOCTh, BPeMsi, PAaCCTOsIHUe, 1eHa,
KOJTUUeCTBO, CTOUMOCTb, TIPOU3BOIUTEILHOCTh, BpeMsi, 00hEM pabOTHI.

HaxouTe 3HaueHre (QyHKLMM 10 3HAUEHHIO e€ apryMeHTa.

[TonnmMath rpaduueckuii criocob TpeCcTaBIeHUs U aHa/IW3a WH(OPMAaLUY, U3BJ/IeKaTh U MHTEPIPeTHPOBaTh WHHOPMAI[HIO
13 rpaMKOB peasibHbIX MPOL[ECCOB U 3aBUCUMOCTEM.

K koH1ly 00yueHus B 8 K/1acce 00yJarOIuiACs MO/IyUUT CIeyOIIye TIpeIMeTHbIe Pe3y/IbTaThl:

Yuc/ia ¥ BBIYUC/IEHUA

Vcrionb3oBaTh HaualbHble TPEJCTaBAeHUS O MHOXEeCTBe [IeCTBUTE/bHBIX UWCea [jisi CPaBHEHUS, OKPYIJeHus u
BBIUMC/IEHUM, U300paXkaTh el CTBUTE/IbHbIE UMC/Ila TOUKAMU Ha KOOPAWHATHOM TIPSIMOM.

[IpuMeHsITb TIOHSITUE apU(PMEeTHUYECKOrO KBaJpaTHOTO KOPHSl, HAaXOAUTh KBa/lpaTHble KOPHW, WCIO/b3ysl TIpU
He0O0XO0UMOCTH KabKyJ/IATOP, BLITIOIHITE Mpeobpa3oBaHUsi BbIpaKeHUM, CO/leprKalliuX KBa/ipaTHble KOPHH, UCTIO/b3Ys CBOWCTBA
KODHeM.

Vcrosib30BaTh 3aricy 60IBIINX U MajbIX YHCEJT C TIOMOIIIbIO IeCATUYHBIX po0eit u cTernieHei uncia 10.

AsnredpanuecKne BbIpaXKeHHSA

[TpyMeHSTb MOHSITHE CTeleH! C Lje/IbiM ToKa3aTesieM, BITIOJHATh TTpeoOpa30BaHusl BbIDA)KEHUH, CofiepyKallluX CTereHU C
1[e/TbIM TI0Ka3aTesieM.

BLITIOSTHATE  TOXK/@CTBEHHBbIe TIpeobpa30BaHUsl pal[MOHAIBHBIX BBIDA)KEHHWM HA OCHOBe TIpaBUI [JIeHCTBUH Haf
MHOTOU/IeHaMU 1 anrebpanyecKUMH JIpOOSIMHU.

PackafipiBaTh KBa/IpaTHBIM TPEXUIEH HA MHOXKUATEJTH.

[TpuMeHSTb TIpeoOpa30BaHUs BLIPA)KEHWM [T PeIlleHus] pa3/IMuHbIX 3aJau K3 MaTeMaTHK{, CMEXKHBIX TIPeMEeTOB, U3
peasbHOM MPAKTUKHU.

YpaBHeHus 1 HepaBeHCTBa



PeliaTh MuHelHbIe, KBaJpaTHbIe YPaBHEHUsI U palldOHa/lbHble YpaBHEHHs], CBO/IAIIMeCs: K HUM, CUCTeMbI [IByX yYpaBHEHHUH C
JBYMSI TlepeMeHHbIMU.

[IpoBOAUTHL TpoOCTeHIlie UCC/e[0BaHUSl YpaBHEHUN W CUCTeM ypaBHEHMM, B TOM 4MC/e C NpHMeHeHHeM rpaduueckux
npe/icTaBeHui (ycTaHaBIMBaTh, UMeeT JId ypaBHeHHe WM CUCTeMa ypaBHeHU! pellieHus], eC/ii UMeeT, TO CKOJIbKO, 1 TIpouee).

[TepexoauTs OT CIOBECHOM (JOPMYTMPOBKU 3a/laui K eé aireOpanueckoii MOJiesiu C TIOMOIIbI0 COCTaB/IeHUsI YPaBHEHUS U/
CUCTEeMbI YPaBHEHUI, UHTEPIIPeTHPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3a/iaud MOTyYeHHbIW pe3y/bTarT.

[IpyMeHsITb CBOMCTBA UMC/IOBBIX HEPABEHCTB [Jisi CPaBHEHWs, OLIEHKM, pellaTb JIMHEelHble HepaBeHCTBAa C OJHOU
MepeMeHHOM U UX CUCTeMbl, ZiaBaTh rpauuecKyro WIFOCTPALIMI0 MHOXKECTBA pellleHni HepaBeHCTBa, CUCTEMbl HEPaBEHCTB.

DyHKIMH

[ToHrMaTh YW WCI0J/Ib30BaTh (PYHKIIMOHA/IbHbIE TIOHATHS U S3bIK (TEPMUHBI, CUMBOJIMYeCKre 0003HaueHusi), orpefensTh
3HauyeHue (QYHKIMU 110 3HaUeHUI0 apryMeHTa, Orpe/le/IsiTb CBOMCTBA (PYHKIUU 110 eé rpaduKy.

Crtpoutb rpayku 3/1eMeHTapHbIX (QyHKLMK BUJA:

y =k/x,y =x2,y=x3,y = [X|, y = VX, ONK1CBIBaTL CBONCTBA YMC/IOBOM (DYHKLMM I10 eé rpaduKy.

K koH11y 00yueHUs B 9 K1acce 00yyaroIuiics MoyunT Cieytoliye TipeiMeTHbIe pe3y/ibTaThl:

Yucia ¥ BbIYMCIEHUS

CpaBHUBAaTh U YIIOPSI0UMBATh PALJMOHAJIbHBIE U UpPal[MOHAa/IbHbIe YUC/IA.

BbInonHATh apr@meTnyecKre JerCcTBYs C palMOHaIbHBIMU UMC/IaMU, CoueTast yCTHbIE U TMCbMEeHHbIe TIPUEMBI, BBITIO/THSTh
BLIUMC/IEHUSI C UPPALIMOHAIbHBIMU YK C/IaMHU.

HaxoauTtb 3HaueHusi CTereHel C 1ieJIbIMU M0Ka3aTesiMU U KOPHeH, BBIUMC/ISITh 3HaUeHHsI YMC/IOBBIX BbIpaXKeHUH.

OKpyTJISITh ZIeNCTBUTEeIbHbIE UMCIIa, BHITIOMHITh NPUKUAKY pe3y/ibTaTa BEIUMC/IeHUH, OLIeHKY UKC/IOBBIX BbIPa)KeHHUH.

YpaBHeHus U HepaBeHCTBa

Pemath /iMHeliHble W KBaJpaTHble ypaBHEHUS, ypaBHEHHs, CBOASILIMECS K HUM, TpOCTeiilve JpoOHO-palOHa/bHbIe
ypaBHEeHWUsI.

PeliaTh cucTeMbl ABYX JIMHEWHBIX ypaBHEHWM C JBYyMsl MepeMeHHbIMH U CUCTEMbl [IBYX ypaBHEHUH, B KOTOPBIX OZHO
ypaBHEHUE He SIB/SIeTCS IMHEUHBIM.



Pemiath TEeKCTOBbIe 3a/lauM anreOpanyeckuM CIIOCOOOM C TIOMOIIbIO COCTaBJ/IEHUSI YPaBHEHWS WM CHUCTEMbI JBYX
ypaBHEHUH C IByMsI [lepeMeHHbIMHU.

[IpoBOAUTHL TpoOCTeHIlie UCC/e[0BaHUSl YpaBHEHUN W CUCTeM ypaBHEHMM, B TOM 4MC/e C NpHMeHeHHeM rpaduueckux
Tripe/icTaB/ieHui (yCTaHaBIMBaTh, UMeeT JId ypaBHEHHe WU CUCTeMa ypaBHeHU pellleHus1, eC/IM UMeeT, TO CKOJIbKO, U Tipouee).

Pemiath nMHelHble HepaBeHCTBa, KBaJlpaTHble HEpaBEeHCTBA, M300pa)kaTh pellleHHe HEPABEHCTB Ha YKMC/OBOW TIPSMOM,
3aMUChIBaTh pellieHre C MOMOILbI0 CUMBOJIOB.

Pemath cucTeMbl JIMHEWHBIX HepaBeHCTB, CHCTeMbl HEPaBEeHCTB, BKJ/IHOUANOIMe KBa/[paTHOe HepaBeHCTBO, M300pakaTb
pellieH/e CHUCTeMbl HepaBeHCTB Ha YKMC/IOBOM MPSMOM, 3aliChbIBaTh pellieHre C IIOMOIIbI0 CUMBOJIOB.

Vcrionb30BaTh HEPaBeHCTBA TIPU pelllieHrH Pa3/IMUHbIX 3a7iau.

DyHKIMH

Pacrio3HaBaTe (yHKUMM H3yueHHbIX BHUOB. [loKa3biBaThb CXeMaTUUeCKW PpacIlOioyKeHHWe Ha KOOPAWHATHOM IIJIOCKOCTH

rpaukoB OyHKLMI Buga: y = kx, y = kx + b,y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBMCMMOCTH OT 3HaueHHi
K03(hQULIMEeHTOB, ONMUCHIBaTh CBOMCTBA (DYHKLIUIA.

CTtpouTh U U300pakaTh CXeMaTHUeCKU rpa(uku KBaZpaTUUHbIX (DYHKLIMM, OMKChIBaTh CBOMCTBA KBAaJPAaTUYHBIX (PYHKLIUMA
I10 UX rpapuKam.

Pacrnio3HaBaThk KBaZIpaTUUHYH0 (QYHKLMIO 10 (pOpMyJie, IPUBOAUTH NPHMMepPbl KBaJpaTUUHbIX (PYHKLIMM U3 peabHOM XKU3HHU,
(bU3MKH, TreOMeTpHH.

UmncioBbIe OC/IeA0BaTe/IbHOCTU U POrpeccuu

Pacrio3HaBaTh apudpMeTHYeCcKy0 U reOMeTpUUYeCKYIo TIPOrpeccry TPy pa3HbIX Criocobax 3alaHusl.

BBINOHATE BBIUMC/IEHHS C UCTIOb30BaHUEM (POPMYJI N-T'O WieHa apu(pMeTHUYeCKOU U reOMeTpUUeCKOi MPOrpecCcuid, CyMMBbl
MepBbIX N YJIEHOB.

M306pakaTh usieHbl MOC/Ie/[0BaTe/IbHOCTA TOUKAMU Ha KOOPAWHATHOM IMJIOCKOCTH.



7 KJjacc

TemaTHuecKoe MJIaHNPOBaHMe Pa3padoTaHo ¢ yueToM padouel MporpaMMbl BOCIIUTAHHNS, YTO KOHKPETH3UPYeTCs B
IJIAHMPYeMbIX pe3y/IbTaTax 0CBOeHHUs OCHOBHOU 00pa3oBaTe/IbHOM MPOrpaMMBbl.

Ko/mmuecTBo yacoB O/IeKTPOHHBIE
HaumeHoBaHue pa3jesioB U TeM (udpoBsbie)
Ne i/ KoutposibHblie | ITIpakTHyeckue
NMPOrpaMMblI Bcero o0Opa3oBaTe/bHbIE
padoTsI padoThI
pecypchbl
1 Uucinia v BbIUMC/IeHUs. ParjuoHansHbie 75 ) bubmuoreka LIOK
uncia https://m.edsoo.ru/7f415b90
bubmioTeka LIOK
2 AJIrebpaneckHe BhIpaxXeHia 27 2 https://m.edsoo.ru/7f415b90
bubmioreka LIOK
3 ¥ PaBHEHHA 1 HEPABEHCTBA 20 2 https://m.edsoo.ru/7f415b90
bubmmoreka LIOK
4 KoopunaTs! u rpaguki. PyHKLpH 24 1 https://m.edsoo.rw/7£415b90
bubmmoreka IIOK
1 1
> OBTOpeHHe 1 06obrenne 6 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 102 8 0




8 ki1acc

TeMaTHueckoe IJIaHUPOBaHUe pa3paboTaHo ¢ yueToM paboueii MPorpaMMbI BOCIIUTAHUSA, YTO KOHKPETH3HPYeTCs B IVIAHUPYeMbIX
pe3y/IbTaTax 0CBOEHHs OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbI.

Ko/muecTBo yacoB JJIEKTPOHHBIe
HaumeHoBaHMe pa3je/ioB U TeM (tqudpoBbie)
Ne i/ KoHTpo/ibHBI IIpakTHyecKue
MPOrpaMMbI Bcero o0Opa3oBaTe/bHbIE
e padoThI padoThI
pecypchl
bubmoreka LIOK
1 Uucna v BeluncieHus. KsaspatHble KOpHU 15 http
s://m.edsoo.ru/7f417af8
bubmmoreka IIOK
9 Uucna v BeiurcieHus. CTerneHs C 1[e/1bIM 7 http
HOKASATENEM s://m.edsoo.ru/7f417af8
bubmmoreka IIOK
3 Anrebpanueckue BbIpaKeHUsI. 5 1 http
K -
BAADATHBIH TPEXTLIEH s://m.edsoo.ru/7f417af8
bubmmoreka LIOK
Anrebpanueckue BbIpayKeHUsI.
4 Anrebpanueckast po0Ob 15 1 it
P AP s://m.edsoo.ru/7f417af8
bubmioreka LIOK
YpaBHeHus U HepaBeHCTBA. KBaZjpaTHbie
> aBHEeHUsI 15 1 hutp
P s://m.edsoo.ru/7f417af8
bubmioTeka LIOK
YpaBHeHus1 1 HepaBeHCTBa. CUCTEMBI
6 aBHEHNU 13 utp
P s://m.edsoo.ru/7f417af8




YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa

12

bubmoTeka LIOK

http
s://m.edsoo.ru/7f417af8

(DYHKL[I/II/I OcHOBHBIE TIOHATHSA

bubmioTeka LIOK

http
s://m.edsoo.ru/7f417af8

@OyHkuMU. Yrcnosble QyHKLUU

bubmuoteka LIOK

http
s://m.edsoo.ru/7f417af8

10

[ToBTOpeHue u 06001IeHIE

bubmmoreka IIOK

http
s://m.edsoo.ru/7f417af8

OBLIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME

102




9 knacc

TemaTuuecKoe IJIaHMPOBaHKe Pa3padoTaHo C yueToM padouel MporpaMMbl BOCIIUTAHHS, YTO KOHKPETH3UPYeTCs B
IJIAHMPYeMbIX pe3y/IbTaTax 0CBOeHHUs OCHOBHOH 00pa30oBaTe/IbHOMN MPOrpaMMBbl.

Ko/mmuecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne n/nn KonTposbubie | IIpakTHueckue
NporpamMmMsbI Bcero oOpa3oBare/ibHbIE
PadoTHI padoThI
pecypchl

1 Uuncna v BbIUMC/IeHus. [JefiCTBUTe/bHbIe 9 bubmoteka LIOK

yucsia https://m.edsoo.ru/7f419d08
) YpaBHeHUs1 U HepaBeHCTBA. Y paBHeHUs C 14 1 bubmiorteka LJOK

O/IHOM TIepeMeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHeHus1 1 HepaBeHCTBa. CUCTEMBI 14 1 bubnuoreka IIOK

ypaBHeHUM https://m.edsoo.ru/7f419d08




bubmoreka LJOK

4 YpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 16 hitps://m.edsoo.rw/7f419d08
bubmoteka LJOK

> DyHKipn 16 https:/m.eds00.ru/7419d08
bubmoreka IIOK

6 Yuc/ioBbIe TIOC/IeI0BATeTbHOCTH 15 https://m_edsoo.r/7§419d08
7 [ToBTOpeHue, 00001IeHIe, CHCTEMATH3aLs 18 bubmoteka LIOK

3HaHUU https://m.edsoo.ru/7f419d08

OBLIEE KOJIMYECTBO YACOB I1I0 ITPOI'PAMME 102




