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ITOSACHUTEJ/IbHASA 3AITNCKA

Anrebpa sBisSieTCS OJHMM W3 OINOPHBIX KYPCOB OCHOBHOTO OOII[eTO
oOpa3oBaHuUs: OHa oOecrieunBaeT M3yUeHre JPYTUX AUCIUIUINH, KaK eCTeCTBeHHO-
HAayyHOro, TaK M TyMaHUTAPHOTO I[MK/IOB, €& OCBOeHWe HeobXoquMo [jis
MIPO/IoJKeHUst 00pa30BaHUs U B TIOBCEIHEBHOM >KWU3HU. Pa3BuTHe y 00ydaromxcs
HayUHBIX TIPeZCTAaB/IEHUH O TIPOMCXOXKAEHWHW W CYIIHOCTH anreOpanyecKux
abcrpakiuii, criocobe oTpaykeHUs MaTeMaTHUeCKON HayKOW sIBJIeHUI W TIPOI[eCCOB
B TMpupojie U 00ljecTBe, POIM MaTeMaTUUeCKOTO MOJe/SMPOBaHHs B HayuHOM
TO3HAaHUU U B TIPAKTHKE CII0COOCTBYeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHs
Y KaueCTB MBIIIJIeHHs], He0OXOJUMBIX /ISl a[laliTal[ii B COBPEMEHHOM LIU(PPOBOM
obmectBe. M3yueHue anrebpel obecrieuriBaeT pa3BUTHE yMeHHUs Hab/roAaTh,
CpaBHUBATb, HAXOJWUTb 3aKOHOMEpPHOCTH, TpebyeT KPUTUYHOCTH MBbIILIEHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JEMCTBUS U BBIBOJBI,
dopmynpoBath yTBepxKIeHUsI. OCBoeHHe Kypca aareOpbl 0becrieuriBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIeHUsT OOyYaroIUXCsi: OHHA HCTIOB3YIOT JeJyKTUBHBbIE U
WHAYKTHUBHBIE PAcCyKAeHus, 00001IeHre 1 KOHKPeTH3alliio, abcTparupoBaHyie u
aHanoruto. OOyueHue anrebpe  mpejrnosiaraeT  3HAUUTE/bHBI  00BEM
CAMOCTOSITE/ILHOW  /IeATeIbHOCTA  00YyuaroIIuxcsl, TI03TOMY CaMOCTOSITe/TbHOe
pellieHue 3a/iau SIB/ISIeTCS peann3ariyeil esiTe/IlbHOCTHOTO TIPUHIIMIIA 00yueHusl.

B cTpykType mporpammbl yue6HOro Kypca «Ausirebpa» [jii OCHOBHOTO
ob1ero o6pa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COZlep>KaTeIbHO-MeTOuUeCcKye
muHuK: «Yucna v BeIUMC/IeHUs», «Anrebpanueckie BbIDaKeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHKIUW». Kaxgas M3 3THUX COfepKaTe/lbHO-MeTOANYECKUX
JTMHUM pa3BUBaeTCs Ha MPOTSHKEHUH TPEX JieT U3yueHusi Kypca, B3auMOo/IeHCTBYS C
IPYTUMHU €ro JWHUSIMH. B Xozme wu3yueHWss ydeOHOro Kypca OOydarommmcs
TIPUXOUTCS JIOTUUECKU pacCy’KAaTh, MCII0/Ib30BaTh TeOPeTHKO-MHOKeCTBeHHbIH
s3bIK. B CBSI3W C 3TMM B TiporpamMmy ydeOHOTo Kypca «Ausirebpa» BK/IHOUEHBI
HEKOTOpble OCHOBBI JIOTMKH, TIpe[CTaB/ieHHble BO BCeX OCHOBHBIX pa3fesax
MaTeMaTH4YecKoro obpa3oBaHMs M CIIOCOOCTBYIOIIME OBJIAJIeHHI0 00yUarol[MUCS
OCHOB  YHUBEpPCa/lbHOTO  MaTeMaTHueckoro si3bika. CojepkaTelbHOM U
CTPYKTYpHOW 0COOEHHOCThIO y4eOHOTO Kypca «Asrebpa» SIBISIeTCS  ero
WHTEerpupOBaHHbBINA XapaKTep.

Copmep>kaHve MHUA «UWC/la W BBIUMCIAEHHS)» CIIY>)KUT OCHOBOM ISl
JanbHeHIero u3ydyeHrs: MaTeMaTUKH, CTIOCOOCTBYeT pa3BUTHIO Y OOYyYarOIUXCs
JIOTUYECKOTO MBIIIIeHHs, POPMHUPOBAHUIO YMEHUS T0/Th30BaThCs arTOPUTMaMH, a
Tak)Ke TIPUOOpeTeHU0 MPaKTHUeCKUX HaBbIKOB, HEOOXOJUMBIX [I7Isi TIOBCEJHEBHOM
»Ku3HU. Pa3BuTHe MOHATHS O UuC/ie Ha YPOBHE OCHOBHOTO 001iero obpasoBaHust
CBSI3aHO C palMOHA/JLHBIMA W WPPAlMOHA/ILHBIMM UHCIaMH, (HOpMHpPOBaHHEM



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 ¥ BBIYUC/IEHUA

pobu 0OBIKHOBEHHbIE W [IeCSITUUHBbIE, TIepexo/ OT OAHOM (OpMbI 3arucH
apobeit k gpyroii. IloHsATHMe palMOHA/JILHOTO YMCJa, 3alucCh, CpaBHEHWUe,
yHOpsiloUMBaHUe  palMOHA/NbHBIX — uncen. ApudmeThuyeckue [eUCTBUS  C
paLMOHA/IbHBIMU YMC/IaMU. PellleHWe 3a/jay M3 peajbHOM TMPAKTHMKKU Ha 4acTH, Ha
poowu.

CrernleHb C HaTypa/ibHbIM TIOKa3aTesieM: OIlpejiesieHue, Ipeobpa3oBaHUe
BbIpa)KeHUI Ha OCHOBe OTlpejiesieHus], 3anich O0sbIIMX yKces. [IpoLieHTsl, 3anuch
TIPOLIEHTOB B BUjle Apobu U Apobu B BUjle MPOLIEHTOB. Tpy OCHOBHBIE 3a/lauM Ha
TIPOLIEHTHI, pelleHre 3a/ja4 U3 peajbHOM NPaKTUKU.

[IppumeHeHVe TPU3HAKOB [IeJIMMOCTH, pa3/iO)KeHWe Ha MHOXXUTeIH
HaTypa/IbHbIX YMCeJI.

PeasbHble  3aBUCMMOCTHM, B TOM uuc/le TipsMas W obpaTHast
MPOIOPLMOHAIEHOCTH.

Asnredpanuyeckne BbIpa)KeHHS

[IlepemeHHBIe, YMC/I0BOE 3HAUEHUE BbIpa)KeHUs C IlepeMeHHOM. [lonycTumble
3HaueHus1 nepeMeHHbIX. [IpefcTaBieHre 3aBUCMMOCTHU MEX/Y BeJIMUMHAMU B BUJIE
dopmybl. Berunciienus 1o gpopmysnam. [Ipeobpa3oBaHue OyKBeHHBIX BhIpaXKeHHH,
TOXK/IECTBEHHO paBHble BBbIDA)KEHUs, TIpaBWIa IpeoOpa3oBaHUsi CyMM U
NpOU3Be/leHNH, MpaBUia pacKpbITUsI CKOOOK U MpUBeieHUsI TOI00HBIX C/laraeMbiX.

CBoWCTBa CTeNeHU C HaTypabHbIM OKa3aTesieM.

OpHounensl U MHOroueHbl. CTeneHb MHOrowieHa. Cro)keHue, BbIUYUTaHUe,
YMHOX€HHe MHOTOWIeHOB. OpMyJbl COKpAIEHHOTO YMHOXEHMS: KBaJpaT
CyMMBbl ¥ KBajpaT pasHOCTU. DPopMmy/sa pa3sHOCTA KBaZparoB. PasyoxeHue
MHOTO4YIEHOB Ha MHOXXUTEJIH.

YpaBHeHMs U HepaBeHCTBA

YpaBHeHUe, KOpeHb ypaBHeHUs, TpaBuia TpeoOpa3oBaHUsi ypaBHEHUS,
PaBHOCW/ILHOCTb ypaBHEHUM.

JIuHeliHOe ypaBHeHHWe C OJHOW TepPeMEHHOM, UWCI0 KOpPHEeW JIMHEMHOro
ypaBHeHMs], pelleHWe JIMHeHWHbIX YypaBHeHWU. CocTaB/ieHWe YpaBHEHUW II0
YCJIOBHIO 3a/jaui. PellleHre TeKCTOBBIX 3a/iau C TTIOMOLLBI0 YPaBHEHHUH.

JIuHeliHOe ypaBHeHMe C IBYMsl IIepeMeHHBbIMU U ero rpaduk. Cucrema AByx
JIMHEMHBIX ypaBHEHWM C [BYMsS MepeMeHHbIMU. PellleHue cucTeM ypaBHEHUM
Croco60M TMOACTAaHOBKU. [IpuMephl pellleHHsI TEKCTOBBIX 3aZlau C TTOMOIIbIO
CUCTEM YpaBHEHUU.

DOyHKIMH



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

Yuc/ia 41 BbIYMC/IeHUA

KBagpartHeili KopeHb u3 uucia. [loHsiTHe 00 WppalMoOHAJbLHOM UHCIe.
HecaTuyHble IPUO/IVKEHUsT UPPaAl[MOHAIbHBIX urces. CBOMCTBa apupMeTUUeCKuX
KBa/IpaTHBIX KOPHeH U X MpuMeHeHUe K peobpa30BaHUI0 YMC/IOBBIX BbIpayKeHUM
Y BbIUUC/IeHUsIM. [leliCTBUTe/TbHBIE UKCIIa.

CrerneHb C Lie/bIM [MOKa3aTesieM U eé cBorcTBa. CTaHAapTHas 3aUCh UMC/a.

Anrebpanueckue BrIpaKeHUsIA/IreOpandyeckue BbIpa)kKeHUsI

KBazpaTHbiii  TpéXuneH, pas3/ioKeHWe KBa/IpaTHOTO  TpéxujeHa Ha
MHOXXUTEJIH.

Anrebpanueckasi Apo6b. (OCHOBHOe CBOWCTBO anreOpanueckou Apoou.
CnokeHue, BbIUMTaHWE, YMHOXeHUe, [efleHWe airebpandeckux pobei.
ParroHasibHbIe BhIpa)KeHUs U UX TTpeobpa3oBaHue.

YpaBHeHUs1 U HepaBeHCTBaY paBHeHUs1 U HepaBeHCTBa

KBazspaTHoe ypaBHeHue, ¢opMyna KOpHell KBa/[paTHOTO ypaBHEHHUSI.
Teopema Bueta. PellieHrie ypaBHeHWH, CBOJSIIUXCS K JTMHEWHBIM U KBa/IpaTHbBIM.
[MTpocreiiivie ApoOHO-paljMOHaIbHbIE YpPaBHEHUSI.

['padrueckast uHTEpHpeTaLysi ypaBHEHUW C [IByMsI [IepeMEeHHbIMU U CUCTEM
JIMHEMHBIX ypaBHEHWM C [ByMs TepeMeHHbIMU. [IpvMepbl pelieHusi CUCTEM
HeJTMHENHBIX YPaBHEHUM C IBYMsI [TIepEMEHHBIMMU.

PerieHrie TeKCTOBBIX 3aZiau ajrebpandeckuM CIIoCoO0M.

UncnoBble HepaBeHCTBA U UX CBOUWCTBA. HepaBeHCTBO C OJHOU NepeMeHHOU.
PaBHOCMIBHOCTL HepaBeHCTB. JIMHelHbIe HepaBeHCTBAa C OJHOU MepeMEeHHOM.
CucTemMbl JIMHEVMHBIX HEPABEHCTB C OJHOU MePEeMEeHHOM.

OyHKIMNDPYHKIUU

[Mousitne ¢yHkuuyu. OO6sacTb ompefiesieHUsT W MHOXECTBO —3HaueHUM
dbynkimu. Crocobsl 3a/1aHus (PYHKITHA.

I'paduk ¢yHkumn. UteHne cBOUCTB (yHKUMU MO eé rpaduky. [Iprmepsl
rpauKoB (QyHKLWI, OTPaKaroLIUX peasbHbIe MPOL[eCChI.



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

9 KJIACC

Yuc/ia ¥ BBIYUC/TeHUA

PairjoHasibHbIe YKC/la, UPpal[MOHA/IbHbIe UKC/la, KOHeUHble U GeCKoHeuHbIe
AecaTUUHbIe Apobu. MHOXKeCTBO [eMCTBUTE/IbHBIX UHCe, IeHCTBUTe/IbHbIe YKc/ia
Kak OeckOHeuHble JecATHYHbIe [poOu. B3aMHO OfHO3HAUHOE COOTBETCTBHE
M€Ky MHOXXeCTBOM [IeiCTBUTEeTbHBIX UKCe/l U KOOPAWUHATHOM TIPSIMOM.

CpaBHeHUe [IeliCTBUTE/IbHbIX uWCes, apudmeTHyeckue JeHCTBUA C
JeHCTBUTETbHBIMU UK C/IaMHU.

Pa3mepsl 0OBEKTOB OKpY)KaloIllero Mwupa, [IUTeNbHOCTb TIPOLIeCCOB B
OKpYy’KaroleM MHUpe.

[TpubmmkEHHOE 3HaUeHHe BEeJIMUMHBI, TOUHOCTh Mpub/mKeHus. OKpyTieHre
ynces. [IpuKy/iKa U oljeHKa pe3y/bTaTOB BbIUKMCIEHUM.

YpaBHeHus 1 HepaBeHCTBa

JIuHeliHOe ypaBHeHHe. PellieHre ypaBHeHUM, CBOJSIIUXCS K JTMHEUHBIM.

KBasipaTHOe ypaBHeHUe. PellleHue ypaBHeHWM, CBOASILIMUXCS K KBa/lpaTHBIM.
bukBazspaTtHOe ypaBHeHue. [IprMephl pellleHrs YpaBHEHUW TPeTher U UYeTBEPTOU
CTerneHel pas3iokKeHueM Ha MHOXKUTE/TH.

PerieHue apoOHO-pal[MOHaNMbHBIX ypaBHeHUU. PellleHre TEeKCTOBBIX 3afiau
asreOpanyecKM MeTOZIOM.

YpaBHeHUe C BYMsI MepeMeHHbIMU U ero rpaduk. PelieHue cuctem ABYyX
JIMHEMHBIX ypaBHEHUM C IBYMs lepeMeHHbIMU. PellieHre cucTeM ABYX ypaBHEHUM,
OJJHO W3 KOTOpbIX JIMHEMHOe, a Jpyroe — BTOpOM cTerneHW. ['paduueckas
WHTeprpeTalysi CUCTeMbl YPaBHEHUM C [IByMsl TlepeMeHHbIMHU.

PerieHrie TEKCTOBBIX 3aZiau ajrebpandeckuM CIIoCoO0M.

YucioBble HepaBeHCTBAa U UX CBOMCTBA.

PellleHVe /MHEWHBIX HEPaBEHCTB C OJHOM TlepeMeHHOW. PellieHWe cuctem
JIMHEWHBIX HEPaBeHCTB C OJHOW TlepeMeHHOW. KBaZpaTHble HepaBeHCTRBA.
['paduueckasi uWHTeprpeTaldss HepaBeHCTB M CUCTEM HEPaBeHCTB C [IByMs
repeMeHHbIMU.

OYHKIMMDPYHKIUA

KeazparnuHasi ¢byHKIMsA, eé rpaduk U cBoucTBa. [lapabosia, KOOpAWHATHI
BepIIMHBI 11apab0Jibl, 0Cb CUMMETPUHU TapadoJIbI.

Cpaduku pyukumii: y = kx, y =kx + b, y =k/x, y =x3,y = Vx, y = |X| , u ux
CBOKMCTBa.



YucsoBble  miocsieoBaTeTlbHOCTUUMC/IOBBIE  TOC/IeJ0BaTe/IbHOCTH |
Nporpeccuu

[ToHsiTMe YKC/IOBOU TMOC/Ie0BaTebHOCTU. 3a/laHue I0C/IeJ0BaTeIbHOCTU
PEeKyppeHTHOU (opMyJior U (POPMYJION N-TO YJIeHa.

Apupmetrueckas U reoMerpuueckass nporpeccud. dopmysbl n-ro ujieHa
apu(pMeTHYeCKON U reOMeTPUUeCKOW MPOrpeccuii, CYMMBbI MIEPBBIX N U/IEHOB.

M306paxkeHre uieHOB apu(MeTUYeCKOM U TeoMeTpUUecKOi TMporpeccuit
TOYKaMU Ha KOOP/JIMHATHOW TJIOCKOCTU. JIMHEWHBIM U 3KCIOHEHIUa/JIbHBIA POCT.
C10>KHBI€ TIPOLIEeHTHI.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHWS TpPOTrpaMMbl yueOHOTO Kypca
«Anrebpa» XapaKTepPHU3YIOTCS:

1) naTpuoTHUYeCcKoe BOCIIMTaHUE:

MpOSIBJIEGHWEM UWHTepeca K TIPOIVIOMY W  HACTOSIIEMY POCCUMCKOU
MaTeMaTUKH{, LIEHHOCTHbIM  OTHOLIEHWeM K  [JJOCTW)KEHUSIM  POCCHUCKHX
MaTeMaTUKOB M POCCUMCKOW MaTeMaTH4eCKOW IIKOJbl, K MCIIO/b30BAHUIO 3THUX
JIOCTH)KEHUH B IDYTUX HayKaxX U NPUK/IaZHbIX cepax;

2) rpaXkiaHCKoe ¥ AyXOBHO-HPABCTBeHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBLITIOJTHEHUIO 00s13aHHOCTel TpakJaHWHa U peasii3aliid ero
rpaB, TMpeJ/CTaB/ieHheM O MaTeMaTH4eCKUX OCHOBax (yHKLMOHUPOBAHUS
pa3IMUHbIX CTPYKTYP, SIBJIEHWH, TIpolielyp TPakJaHCKOro oOijecTBa (HarpuMmep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CY)K/IEHHIO ITUUECKHX TTPO0/IeM, CBSI3aHHBIX
C TIpaKTUYeCKMM NPUMEHEeHWeM [JOCTWKEHUM HayKu, OCO3HAaHWEeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX TIPUHLUIIOB B JIeSITe/IbHOCTA YYEHOT0;

3) Tpy/il0BOE BocIMTaHUe:

YCTaHOBKOM HAa aKTMBHOE YydYacTHWe B peLIeHUM TMPaKTUYeCKUX 3a/au
MaTeMaTU4YeCKOM HarpaB/IeHHOCTH, OCO3HAHWEM Ba)KHOCTU MaTeMaTHU4yeCKOro
oOpa3oBaHUs Ha TIPOTSDKEHWM BCEM JKW3HM [T YCITEIIHOW MpodeCcCroHambHOM
JesiTeTbHOCTU W pa3BUTHEM HeOOXOJUMBIX YMeHMM, OCO3HaHHBIM BbIOOpOM U
TIOCTPOEHHEM WHAVBHUIyaTbHON TpaeKTOpUM 00pa30BaHus U XKU3HEHHBIX TJIAHOB C
YyUETOM JTMUHBIX UHTEPECOB U 0011leCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K  SMOILIMOHAZTBHOMY M 3CTEeTHUYECKOMY  BOCIIPUSITHIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, pelleHui, PacCy>KIeHHH, YMEHHWIO BUJETh
MaTreMaTH4eCcKre 3aKOHOMEePHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOr'0 NMO3HAHMSA:

OpUeHTal[Meld B [IesiTelbHOCTA Ha COBPEMEHHYH CUCTeMY Hay4HbIX
TIpe/iCTaB/eHnd 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS Ue0oBeKa, TIPUPO/IbI U
o0IriecTBa, MOHWMaHWEM MaTeMaTUUeCKOW HayKh Kak chepbl ueloBeueCKOu
JesiTeNTbHOCTU, ITalloB €€ pa3BUTHSI M 3HAUMMOCTH [JI Pa3BUTUS LIUBU/IM3ALUY,
OB/lIafIeHMeM SI3bIKOM MaTeMaTUKW U MaTeMaTU4eCKOM KYJ/IbTYPOuM KaK Cpe/ICTBOM
MO3HaHUSI MUpA, OBJIaJleHHEeM TMPOCTEUIIMMU HaBbIKaMH HCCJIeI0BATe/IbCKON
JesATe/IbHOCTY;



6) ¢usuueckoe BocnuTaHue, (GopMHUPOBaHHE KY/JIbTYPbl 3[0POBbS H
IMOLIMOHA/TLHOT0 0/1aromo/Tyuus:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTUueCKrhe 3HaHUsI B HMHTepecax CBOEro
3/J0pPOBbSI, BeJleHHUS  3/0pOBOTO  obOpa3a >KW3HM  (370pOBOE  IUTaHUe,
cOa/laHCUPOBAHHBIM PEXXUM 3aHATUM W OT[AbIXa, PperyasgpHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBHIO HaBbIKa peduieKCUU, MPU3HAHUEM CBOEro
TIpaBa Ha OIIMOKY M TaKOTO >Ke IpaBa Jpyroro ueoBeKa;

7) 3Ko/I0rMYecKoe BOCIUTAHHUeE:

opueHTal[yell Ha TIpUMeHeHHe MaTeMaTHUeCKUX 3HaHUM /s pellieHus 3a/au
B 00/1aCTH COXPAaHHOCTU OKPY’KaroIlled cpefibl, TIJIAHUPOBAaHUS TIOCTYNKOB |
OLIEHKM MX BO3MOXXHBIX TOC/Ae[CTBUM [JI1 OKpY>Karolllel Cpejibl, OCO3HaHHWEM
r7106a71bHOT0 XapaKTepa 3K0JI0THUYeCcKUX TIPo0/ieM U MyTel X pellieHus;

8) aganTauusa K U3MEHAIMMCS YC/JI0BUAM COLMA/IbHOM M MPUPOJHOM
cpe/ibl:

TOTOBHOCTBIO K JIeWCTBUSIM B YCJIOBUSIX HEONpeAeIéHHOCTH, MOBBIILIEHUIO
YPOBHSI CBO€M KOMITETEHTHOCTH Uepe3 MPaKTUUeCKyt0 AesiTe/TbHOCTb, B TOM UUC/Ie
YMEHHE YUUTLCSA y [APYTUX JIO/el, NpuobpeTaTh B COBMECTHOM [IeATeTbHOCTH
HOBbIe 3HaHUS1, HaBbIKK U KOMIIETeHI[MW U3 OMbITa [IPYTUX;

HeoOX0UMOCTEI0 B (DOPDMUDOBAaHMM HOBBIX 3HaHWW, B TOM YHCIIe
dbopMyIpoBaTh UM, TIOHATHS, TUTIOTe3bl 00 00beKTaxX U SB/IEHUSX, B TOM UHCIIe
paHee HEM3BECTHBIX, O0CO3HaBaTh JeUIUTEI COOCTBEHHBIX 3HAHMM W
KOMIeTeHTHOCTeH, TJlaHUPOBaTh CBOE pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYHD  CHUTYallMl0, BOCIPHHHUMATh
CTPeCCOBYIO CHUTYyallul0 KaK BBI30B, TpPeOyrOmMid KOHTPMEp, KOPpPeKTUPOBATh
TpUHUMaeMble pellleHdss U JeHdCTBUs, (OpMY/JHMpPOBaTh W OLIeHWBAaThb PHUCKU U
roceCTBYs, (POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCa/IbHbIe yUeOHbIe JeiiCTBHS

Ba3oBble jloruyeckKue AeiiCTBHsA:

* BBISIBJIITh U XapaKTepU30BaTh CYIlleCTBEHHbIe NTPU3HAKW MaTeMaTUYeCcKuX
O00BEKTOB, TOHSITHM, OTHOLIEHUM MeXJy TOHATUSIMH, (OPMYJIHUPOBATh
orpefiesieHUs1  TIOHATWUM, yCTaHAB/IMBaTh CYIeCTBEHHBbIM  MPU3HAK
K/accUUKAI[K, OCHOBaHHWs [Jisi 0000IIeHHss W CpaBHEHWs, KpPUTepUu
MIPOBO/IMIMOI'0 aHa/IN3a;

e BOCIPUHUMATb, (OPMY/IUpPOBaTh U  TPeoOpa3oBbIBATh  CYXKIEHUS:
yTBep/WTe/IbHbIe U OTpULlaTe/bHble, eJIWHWYHbIe, UaCTHble W O00IIue,
yCJIOBHBIE;



BbISIB/ISITb ~ MaTeMaTHUUeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTvBOpeunsi B (pakTax, [aHHbIX, HaO/MIOJEHUSX U YTBepXKeHUSX,
npejjiaraTb ~ KPpUTepUM  [/s1  BbISB/IEHWST  3aKOHOMEDHOCTed U
NIPOTUBOPEYN];

Jle1laTh BBIBOZIbI C KCIIO/Ib30BAaHWEM 3aKOHOB JIOTWKM, JeJyKTHUBHBIX U
VH/IYKTHBHBIX YMO3aK/IH0UeHNH, YMO3aK/IF0UeHUM 110 aHa/IOTUY;
pa3buparh Jj0Ka3aTe/sbCTBA MaTeMaTUUeCKUX YTBePXKAeHUM (TIpsiMble U OT
MIPOTUBHOTO0), TPOBOJUTH CaMOCTOSITE/IbHO HEC/IOKHbIE J0Ka3aTe/bCTBa
MaTemMaTUueCcKux (DakToB, BBICTPAMBAaTh apryMeHTal[0, TPUBOJUTH
NIpYMepbl U KOHTPIpHUMepbl, 000CHOBBIBATh COOCTBEHHbIE PACCY KEHNS;
BbIOMpaTh croco0 pelieHUs yuyeOHOM 3asauu (CpaBHUBATb HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOAAIIMA C YUYETOM
CaMOCTOSITEJ/IbHO BbI/Ie/IEHHBIX KDUTEPHUEB).

Ba3oBble HcciegoBaTe/IbCKHe JIeHCTBYSA:

VICTI0J/Ib30BaTh BOMPOCHI KaK MCC/Ie0BaTeTbCKU MHCTPYMEHT IO3HaHWS,
dbopmMyMpoBaTh BOMPOCH], (PUKCUPYIOLHEe TIPOTUBOpeure, Tpobiemy,
CaMOCTOSITeJIbHO YCTaHaB/IMBaTb HWCKOMOe U [aHHoe, (HOpPMUPOBAaTh
TUNoTe3y, apryMeHTHMPOBaTh CBOK) MO3ULMI0, MHEHUE;

MPOBOJUTh IO CaMOCTOSITE/IbBHO COCTaB/IEHHOMY TIIJIaHY HeC/I0XHbBIN

JKCTIepUMEHT,  Hebosbllloe  WCCAeloBaHHWE  TI0  YCTAHOBJIEHUIO
0COOEHHOCTel MaTeMaTUUeCcKOoro OO0BLeKTa, 3aBUCHMOCTeHM OOLEeKTOB
MeXxay coboi;

CaMOCTOATeIbHO (hopMyIMpOBaTh 000011[eHs ¥ BLIBO/IbI 10 pe3yJibTaTaM
MPOBeIEHHOT0 HaOJIIOZIeHNs, UCC/e/JOBaHUsl, OLIEHUBAaTh [OCTOBEPHOCTh
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 0000IIIeHMI;

TIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE TMpOIlecca, a TakKe BbIBUTaTh
TIPE/ITI0JIOXKEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c undopmanmeii:

BBISIB/ISTh HEJOCTAaTOUHOCTb W W30BITOUHOCTh WH(OPMAlUW, [IaHHBIX,
HeoOXOUMBIX /ISl pellieHUs 3a/laul;

BbIOMpATh, aHa/IU3WPOBaTh, CHCTEMAaTH3UPOBAaTb W WHTEPIIPETUPOBATH
vH(MOpMaI[1IO pa3TMUHbIX BUJOB U (JOpM Tpe/iCTaB/IeHuUS;

BbIOMpaTh ¢opMy TmpecTaB/ieHdss WHGOPMAlMA W W/UIHOCTPHUPOBATh
pelllaemMble 3aZlaud CXeMaMH, AuarpaMMaMH, WHOW TrpapuKo U HUX
KOMOUWHAI[UsMU;

OlLleHMBaTh HaZEKHOCTb WHGMOPMAI[MK 10 KPUTEpHUsIM, TIpe//IoKeHHbIM
yuuTesieM WU CopMyTMPOBAHHBIM CAMOCTOSITETbHO.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:



BOCTIpUHUMAaTh U (GOPMY/IMPOBATh CYKZAEHUS B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/IsIMU 0OI11leHus1, sSICHO, TOYHO, TPaMOTHO BBIpa)kaTb CBOIO
TOUKY 3PEeHUs B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHHUS I10
XO/Ty pellleHus 3a/jJau, KOMMEHTHUPOBATh MOTyUeHHbIN pe3y/IbTar;

B X0/ie 00CYKZieHHs 3a/laBaTh BOIIPOCHI 110 CYII[eCTBY 00CY»K/IaeMOi TeMbI,
nipo6JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh W/eH, HalleJleHHbIe Ha MOMCK
pEIlIeHHsI, COTOCTaB/ATh CBOM CYXKIEHWS C CYXIEHUSMH JPYTUX
YUaCTHUKOB JMajiora, 0OHapy>XKMBaTh pa3/duve W CXOJCTBO ITO3ULIWM, B
KOPpEeKTHOU (opme GpopMyTUPOBaTh Pa3HOIJIACHsl, CBOU BO3PaXkKeHUsT;
Npe/ICTaB/IsTh ~ pe3y/ibTaTbl  pellleHds  3ajaud,  SKCIIePUMEeHTa,
WCC/IeJOBAHMS,  TPOEKTa,  CaMOCTOATeNbHO  BbIOMpaTh  (dopmar
BBICTYTIJIEHUsI C YUETOM 3a/1au MMpe3eHTal[il U 0CO0eHHOCTel ayJUTOPHH;
MOHUMAaTb W WCIOMb30BaTh  IpPEUMYyIeCTBa  KOMAaHJHOWM U
WHAVBU/yalbHOM paboTbl TpYM pellleHuH YyueOHbIX MaTeMaTH4eCKUX
3a7iay;

TIPUHUMATh 1[e/Tb COBMECTHOM ZesiTe/IbHOCTH, TUIAHWPOBATh OpTraHU3al[Hi0
COBMECTHOM paboThl, pacmpefensaTb BUIbI pabOT, AOroBapUBaThCS,
obcy>xIaTh TIpoLiecC v pe3yabTaT paboTel, 0000I11[aTh MHEHHUS] HeCKOJTbKUX
JIIOZIel;

yuaCcTBOBaTh B TPYIIOBBIX (opmax paboTsl (00cyxzaeHus, obMeH
MHEHUSIMH, MO3TOBbIe INTYPMbI W JpYyTHe), BBIMIOJHATH CBOK YacThb
paboThl ¥ KOOPAVUHUPOBATh CBOM JEUCTBUS C PYTUMU ujleHaMU KOMaH/bl,
OlLIeHMBAaTh KaueCTBO CBOEro BK/aZia B OOLIUIH TPOAYKT IO KPUTEPHSM,
cchopMy/IMPOBAaHHBIM YUaCTHUKAMU B3aUMO/I€HCTBUSI.

Pery/iaTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe AelCTBUA
Camoopranusanus:

CaMOCTOSITe/TbHO COCTaBJ/ISITh TJIaH, aJIfOPUTM pellleHus 3aaud (WU ero
YacTh), BbIOMpaTh CI0COO pereHus C YYETOM HMEIOIUXCS PeCcypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaTh W KOPPEKTHUPOBAaTh
BapUaHThI pellleHri C y4ETOM HOBOM MH(MOPMaLUU.

CaMOKOHTpPO/Ib, SMOLMIOHA/IbHBIM UHTE//IeKT:

BMa/ileTh crocobaMu  CaMOTIPDOBEPKH, CaMOKOHTPOJISi — Tpolecca |
pe3y/ibTaTra pelleHrs MaTeMaTAUueCKOU 3a/jauu;

npeJiBU/leTb TPYAHOCTH, KOTOpPble MOTYT BO3HHUKHYTb IPU peLIeHUuH
33/laud, BHOCHUTb KOPPEKTHBbI B [esiTeTbHOCTb Ha OCHOBE HOBBIX
00CTOSATETHCTB, HalJeHHBIX OITMOOK, BLISIBJIEHHBIX TPYAHOCTEMH;
OLIeHMBATh COOTBETCTBHE pe3y/bTaTa AesiTe/TbHOCTH TMOCTaBJ€HHOW Lie/n
Y YCJIOBUSIM, OOBSICHATb TIPUYMHBI JOCTV)KEHUSI UK HeJOCTYKeHUS Le/H,
HaXO/IUThb OIIUOKY, aBaTh OLIEHKY MPHOOPeTEHHOMY OIIBITY.



INPEAMETHBIE PE3YJ/IBTATBI

K koHily oOyueHus B 7 KkJacce OOydYarolUiiCS TIOJMYUUT CreyHoLue
TipeIMeTHbIe Pe3y/IbTaThl:

Yucia 1 BBIYMC/I€HUSA

BbIMonHATL, coueTasi yCTHble W IMHMChbMEHHbIe TIPUEMBI, apupMeTHUecKue
JeUCTBUS C paljuOHa/IbHBIMU UKC/IaMHU.

HaxoauTh 3HaueHWsI UWCIOBLIX BbIDA)KeHUH, TPUMEHSTh pa3HO0Opa3Hbie
criocobbl ¥ MPUEMBI BBIUMC/IEHUs 3HaUeHU APOOHBIX BbIPa)KeHHH, CO/ep Kall[ruX
0OBIKHOBEHHbIE U JIeCATUUHBIE Ipo0H.

[TepexoauTtb OT OAHOM (HOPMBI 3arvCH yucesa K Apyroui (mpeobpa3oBbIBaTh
JeCITUUHYI0 [Jpo0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [IeCATUYHYIO, B
YaCTHOCTU B 0€CKOHEUHYIO AeCITUUHYIO JIPO0B).

CpaBHUBATh M YIIOPSIIOUMBATh paljiOHa/IbHbIE YHCIIA.

OKpyr/1aTh yncia.

BbITIOSTHATE TIPUKUAKY U OL[eHKY pe3y/ibTaTa BBIUMC/IEHHH, OLIeHKY 3HaueHuH
YKCJIOBBIX BbIPa’KeHUH. BBITIO/NHATE AEUCTBUS CO CTeNeHsSIMH C HaTypa/lbHbIMU
TOKa3aTe/IsIMH.

[MpuMeHsITH ~ TIPU3HAKA  [1eITUMOCTH,  pa3/iO)KeHWe Ha  MHOXKUTEH
HaTypa/IbHbIX UHCeJl.

Pemiath TpakTHKO-OPUEHTHPOBAaHHbIE 3aflaud, CBsi3aHHbIe C OTHOIIIEHHWEM
Be/IMYMH, TIPOMOPLIMOHAIBHOCTBIO BEJIMUWH, TIPOIIeHTaMH, WHTEpIpPeTHUPOBATh
pe3y/bTaThl pelleHus 3a7jau C YUETOM OrpaHUuUeHW, CBS3aHHBIX CO CBOWCTBaMHU
paccMaTpUBaeMbiX 0ObEKTOB.

AnredpanueckKne BbIpaXKeHHS

Wcnonb3oBath anrebpanueckytd TEPMUHOJIOTHIO U CUMBOJIMKY, TIPUMEHSITh
eé B TIpoljecce 0CBOeHUsI yueOHOTo MaTepuarnia.

Haxoauth 3HaueHuss OyKBEHHBIX BBIDa)KEHW TIPU 3aJaHHBIX 3HAUEHUSIX
TepeMeHHbIX.

BbImonHAT, ~ MpeoOpa3oBaHUs — 11€JIOTO  BBIDA)KEHWUST B MHOTOWIEH
TpYBe/ieHreM TI0ZI00HBIX C/laraeMbIX, paCKpPbITEM CKOOOK.

BbITIOSTHATE  YMHOXKEHWe OJHOuU/ieHa Ha MHOTOWIeH W MHOTOWIeHa Ha
MHOTOU/IeH, TIPUMeHSITh (POPMYJIbl KBaJipaTa CyMMbI M KBaJpaTa pPa3HOCTH.

Ocy1ecTBSITh Pa3/I0’KeHHe MHOTOU/IEHOB Ha MHOKUTETH C TIOMOIIBIO
BbIHECEHUS] 3a CKOOKM 0OIlero MHOXUTess, TPYIIUPOBKKA  Cjaraembix,
nipyMeHeHHs1 GOPMYJT COKPAIL[EHHOTO YMHOKeHUSI.

[TpumeHsTH MpeoOpa30BaHUsI MHOTOUJIEHOB [I/Isl pellieHUs pa3/inuHbIX 3a7iau
M3 MaTeMaTHKH, CME>XXHBIX TIPeZIMETOB, U3 PeabHOMN MPaKTHKU.

Wcnonb3oBaTh CBOMCTBA CTereHell € HaTypajJbHBIMHU TIOKa3aTeasiMU  [iJIst
1ipeoOpa3oBaHys BLIpaKEHUM.



YpaBHeHMs U HepaBeHCTBA

Pemate /MHeVHbIe ypaBHEHWSI C OAHOM TepeMeHHOW, MPUMeHss MpaBW/Ia
repexoZia OT UCXO/IHOTO YpaBHEHUsI K PaBHOCU/IbHOMY eMy. [IpoBepsiTh, SIBASIeTCS
JI YMCJI0O KOPHEM ypaBHEeHWUSI.

[TpuMeHSTb rpaduuecKrie MeTOZbI TIPY PellleHUH JIMHeHHBIX YPaBHEHNN U UX
CUCTEM.

[TombupaTh MpUMephbl TIap YHCeN, SBJSIOIIUXCS pellleHreM JIMHeWMHOTo
ypaBHeHWUs C IByMsl [lepeMeHHbIMHU.

CTpouTh B KOODJWHATHOW TIIJIOCKOCTH TpaduK JIMHEHHOrO0 ypaBHEHUS C
ABYMsI TlepeMeHHBbIMH, TI0/Ib3ysICb TpaUKOM, TIPUBOAUTH TIPUMEpHI pelleHus
ypaBHEeHWUSI.

PeriaTh cvcTeMbl ABYX JIMHEMHBIX YpaBHEHUM C IByMsi lepeMeHHbIMU, B TOM
yKcsie rpauuecku.

CocTaB/iAiTb U pelllaTh JIMHEHHOe ypaBHeHWe WKW CUCTeMY JIMHEWHbIX
ypaBHeHWM TI0 YCJOBMIO 3a/laud, WHTEpPIIPeTUPOBaTh B COOTBETCTBUM C
KOHTEKCTOM 3a/lauM MOTyYeHHbI pe3ybTar.

DyHKIUU

M306paxkaTh Ha KOOPAMHATHOM MPSMOI TOUKH, COOTBETCTBYIOLI[ME 3aZlaHHbIM
KOOp/IMHATaM, Ty4ud, OTPe3KH, HHTePBaslbl, 3alMUChIBAaTh UHMC/IOBbIE IIPOMEXYTKH Ha
anrebpanveckoM si3bIKe.

OTmeuaTh B KOODJMHATHOW TUVIOCKOCTU TOUKU TIO 3aJ@aHHBIM KOODJWHATaM,
CTPOUTH rpauku JTMHeUHbIX QYHKIMNA. CTpouTb rpadvk QyHKIMU Y = |X|.

OnuceiBaTh C TIOMOIIbIO  (YHKIMMA HW3BECTHbIE 3aBUCUMOCTU MEXIY
Be/IMUMHAMU: CKOPOCThb, BpeMsl, PacCTOsIHUe, lieHa, KOJIWYeCcTBO, CTOUMOCTb,
TIPOM3BOJUTE/ILHOCTD, BpeMsi, 00bEM pabOoTHI.

Haxoauth 3HaueHue GyHKIMU 110 3HAUEHUIO eé apryMeHTa.

[TonumaTh rpadurueckuii criocob Tipe/icTaBleHUs W aHa/iv3a WHbOpMaIH,
W3BJIeKaTh U UHTEPIIPeTUPOBATh MH(MOPMaIIUIO U3 IPa(UKOB peanbHbIX MPOIeCCOB
Y 3aBUCHMOCTEU.

K koHily obyueHuss B 8 Kjacce oOydJaroluiics TOJNyUUT CreyoIue
TipeIMeTHbIe pPe3y/IbTaThl:

Yuc/ia ¥ BbIYMCIeHUS

Vicrosib30BaTh HauvajbHBIE TIPEJCTABIEHUS O MHOXECTBe [eHCTBUTE/bHBIX
yuces Ji/isl CpaBHEHUsI, OKPYTJIeHUsI U BbIUMC/IeHUH, U300pakaTh [1eHCTBUTe/IbHbIE
YyKCJia TOYKaMy Ha KOOPAWHATHOU MPSIMOM.

[TpuMeHsTL TOHSTUE apudMeTHUYeCKOro KBa/IpaTHOTO KOPHS, HaXOAWTh
KBa/I[paTHble KODPHH, UCIIO/b3ys TPU HEOOXOAWMOCTU Ka/IbKYJSTODP, BBITIONHSTH
npeoOpa3oBaHusl BbIDA)KEHUH, COJlep)KalluX KBaZipaTHble KOPHH, WCIO/b3YS
CBOMCTBa KOPHEM.



Vicrniosib30BaTh 3amicy OOJBIIMX Y MaJlbIX YKMCe C TOMOIIBI0 AeCITUYHBIX
npobeii u crenieHed urca 10.

Anredpanueckne BbIpaXkKeHHUS

[IpyMeHsITb TMOHATHE CTeleHWu C LeJbIM [OKa3aTesjeM, BbITIOHATh
nipeoOpa3oBaHys BEIpAKeHUM, CO/IePIKall[iX CTeTIeH! C 1[e/IbIM TToKa3aTesieM.

BLITIOSTHATE TOXKAECTBeHHbIe TIpeobpa30oBaHusl paljMOHATbHBIX BbIpa)KeHUM
Ha OCHOBe TpaBWJI IGMCTBUI Hajl MHOTOU/IeHaMH U a/ireOpanueCKUMH IpoOsMH.

PacknazpiBaTh KBaJpaTHBIM TPEXUJIEH HA MHOXKUTE/TH.

[TpumeHsTH MpeoOpa30BaHUs BhIPAXKEHUM [I/Is PellieHusT Pa3/InYHbIX 3a7au U3
MaTeMaTHKH, CMe>XHbIX [PeMEeTOB, U3 PeaibHOM TTPAKTUKU.

YpaBHeHus u HepaBeHCTBa

Peliath /iMHelHbIe, KBaJ[paTHble YpPaBHEHUSI W pal[MOHa/bHbIE YDaBHEHUS,
CBOJSIIIECS K HUM, CUCTEMbI IBYX YPaBHEHUH C ABYMsI llepeMeHHbIMHU.

[IpoBOAUTE TMpOCTEUIIME WCCAeA0BAaHUSI YPaBHEHUU M CUCTEM YpPaBHEHUM, B
TOM UYUCJIe C TIPUMeHeHneM rpauueckux npeficTaBaeHul (ycTaHaB/IMBaTh, UMeeT
/1 ypaBHEHWEe W/IM CHUCTeMa YpaBHEHUM pelleHUs, eC/id UMeeT, TO CKOJIbKO, U
ripouee).

[TepexoauTh OT C/IOBeCHOM (hOPMY/JMPOBKH 33JlauM K eé anreOpandeckou
MOJIe/IM C TIOMOIbIO COCTaB/€HUSI ypaBHEHWs] WM CHUCTeMbl YpaBHEHUH,
VHTEpIIPeTUPOBAaTh B COOTBETCTBUU C KOHTEKCTOM 3a/lauM MOJIyYeHHbIN pe3ybTarT.

[IpuMeHSITb CBOMCTBA UWC/IOBBIX HEPABEHCTB /Jii CPAaBHEHUs, OLIEHKH,
pellaTh JIMHEHHble HEpPaBeHCTBa C OJHOM TEepeMeHHOM M WX CUCTeMbI, [aBaThb
rpaMuecKyr0 WUIKOCTPAllMi0 MHOJKeCTBa peIllleHWM HepaBeHCTBa, CUCTeMbI
HepaBeHCTB.

DyHKIUU

[ToHMMaTh ¥ KCIOMb30BaTh (PYHKLMOHA/IbHbIE TIOHSTUSI U S3bIK (TEPMUHBI,
CUMBO/IMUeCcKue 0003HaueHUsi), OrpefieNisTh 3HaueHWe (GYHKIUU TI0 3HAUeHHUIO
apryMeHTa, OrpeJie/isiTb CBOMCTBa (DYHKIMU T10 e€ rpaduKy.

Crtpoutb rpaduku 3/eMeHTapHbIX (GyHKIMK BUJA:

y = k/x, y = x2, y = x3,y = [x|, y = VX, ONucbIBaTL CBOMCTBa YMC/IOBOM
dbyHKLMY 110 e€ rpaduKy.

K koHily obyueHus B 9 k/acce OOydYarolUiiCs TIOJYUUT Cre[yHoLue
ripeiIMeTHbIe pPe3y/IbTaThl:

Yucia 1 BBIYMC/IEHUSA

CpaBHUBATh U YIIOPSJOUUBATh palldOHA/IbHbIE U UpPal[MOHaIbHbIE YUC/IA.

BeinosHATe  apudmMeTyeckre JeMCTBUSI C PpalMOHAJbHBIMU  UWC/IaMU,
coueTass YCTHble W TMCbMEHHble TIPUEMBI, BBIMOJHATL BBIUKACIEHUSI C
VppaLyOHaIbHbIMU UKCIaMHU.



Haxoauth 3HaueHUsi CTereHed C 1ie/bIMA TIOKa3aTelssMA W KOpHeEH,
BBIUMC/ISITh 3HAUEHHST YMC/IOBBIX BhIPa>KeHUH.

OKpyr/iIiTh  [IeCTBUTE/bHbIE YWC/A, BBIMOJHATL TIPUKUAKY pe3y/bTara
BBIUMC/IEHUH, OLIeHKY UMC/IOBBIX BhIPaXKEHUH.

YpaBHeHMs U HepaBeHCTBA

Pemiath nuHelHble W KBa/ipaTHbIe YpaBHEHUS, YDPaBHEHUs, CBOASIIHECS K
HUM, TIpOCTelIIe APpOoOHO-palOHAIbHbIE YPaBHEHHUS.

Pemmath cucTeMbl [JBYX JIMHEWHBIX YpaBHEHHM C ABYMsI TepeMeHHBIMH U
CUCTeMbI /IByX YPaBHEHU, B KOTOPBIX OJJHO ypaBHeHHe He SB/SIeTCs TUHeUHbIM.

PerlaTh TEKCTOBBIE 3a7jaui  anreOpanuecKMM CIIocobOM C  TIOMOII[bIO
COCTaBJIeHHs YPABHEHMSI UJTH CUCTEMBI [IBYX YPaBHEHUH C IBYMsI TlepeMEeHHBIMH.

[TpoBOAWTD TIpOCTEHIINE UCCeIOBaHUSI YpaBHEHUH U CUCTeM ypaBHEHHUH, B
TOM YKCJIe C IpUMeHeHHeM rpaduuecKux rpefcTaBieHui (yCTaHaB/IMBaTh, UMeeT
Y ypaBHeHWe WM CUCTeMa ypaBHEHWH pellleHHusl, eCli UMeeT, TO CKOJIbKO, U
ripouee).

Pemiate /MHeliHble HepaBeHCTBA, KBa/paTHble HepaBeHCTBA, H300pakaTh
pellileHHe HepaBeHCTB Ha YWC/OBOM TIPSIMOM, 3alyChIBaTh pelleHre C TTOMOIIbIO
CUMBOJIOB.

Pemath  cHUCTeMBbI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbI  HEpaBEHCTB,
BK/IFOYAIOLI[Me KBa/[paTHOE HEPaBeHCTBO, U300paXkaTb pelleHrne CUCTeMbl
HepaBeHCTB Ha YMCJIOBOM TIPSIMOM, 3aITMChIBATh pellleHre C IIOMOII[bI0 CHMBOJIOB.

Vcrnosib30BaTh HepaBeHCTBA TIPU pellieHrH Pa3/InyHbIX 3a/au.

DyHKIIMH

Pacrio3HaBaTh (YHKI[MM HM3yueHHBIX BUZOB. [loKa3biBaTh CXeMaTUUYECKH

pacroJ/io’keHre Ha KOOPJMHATHOM MJIOCKOCTU rpadvKoB (PyHKIMM BUAa: y = kx, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = X3,y = VX, ¥ = |X|, B 3aBUCUMOCTH OT
3HaueHu K03 PUIIMeHTOB, OMUCHIBaTh CBOMCTBA (DYHKILIUA.

CrpouTh ¥ M300pakaTh CXeMaTUyecKu rpaduku KBaJ[paTUUHBIX (YHKIUH,
OMNMCHIBAaTh CBOMCTBA KBAJPaTUUHBIX (PYHKIIUU M0 UX TpaduKam.

Pacno3HaBaTh KBaJpaTMUHYHO (PYHKLWIO O (popMyJie, IPUBOAUTL MPUMEDbI
KBa/IpaTUYHBIX (DYHKLIWW U3 peasTbHOM KU3HU, (PU3UKH, TeOMEeTPUM.

Ymnc/ioBble NOC/IeA0BaTe/IbHOCTH U MPOrpeccuu

Pacrio3HaBath apu(pMeTUUeCKyl0 W TeOMeTPHUUYEeCKYH TpOrpeccuy Ipu
pa3HbIX criocobax 3aJjaHusl.

BbINoMHATE BBIUMC/IEHUS C  WCIOJb30BaHWeM (OpMyJ N-ro  ujeHa
apubMeTUUeCKON U TeoMeTpUUeCKOM Tporpeccrii, CyMMbI TTepBbIX N U/IEHOB.

N300pakaTh ujieHbl I10C/I€/[OBaTeIbHOCTU TOYKaM{ Ha KOOpPJAWHATHOM
TIJIOCKOCTH.



PeriaTh 3a7jauu, CBs3aHHBbIE C UKC/OBBIMM I10C/I€[IOBAaTEIBHOCTSIMH, B TOM
yKC/Ie 33/laui U3 peabHOM JKU3HM (C MCIIO0JIb30BaHUEM Ka/bKy/ISITOpa, IU(PPOBLIX
TeXHOJIOTUH).



TEMATHNYECKOE IVNTAHNPOBAHUE
7 KIIACC

KosinuecTBo 4yacoB J/IeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nn Konrtpoibaeie | IIpakTHueckne
NMpoOrpaMmsbI Bcero oOpa3oBare/IbHbIE
paboTbI paboThI
pecypchbl
1 Uucna v BeluMc/eHus. PaljioHaibHbie 75 1 bubmoreka IIOK
yrcia https://m.edsoo.ru/7f415b90
bubmuoreka IIOK
2 AJIT€Opantieckue BrIpaxemHis 27 1 https://m.edsoo.ru/7f415b90
bubmioreka LIOK
3 ¥ PaBHEHHs 1 HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b90
bubmioreka LIOK
4 Koopapsatst 1 rpaguii. PyHKumA 24 1 https://m.edsoo.ru/7f415b90
bubmioreka LIOK
> Mosroperve 1 0Go0uerne 0 1 https://m.edso0.ruw/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




8 KV/IACC

Ko/mmuecTBo yacoB JJIEKTPOHHBIe
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m KontponbHblie | TIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/ibHbIE
paboThI paboThI
pecypchl
bubmioreka LIOK
1 Uucsna v BeluKc/ieHus. KBagparHbie KOpHU 15 https://m.edsoo.ru/7f417af8
9 Yucsa v BerunciieHust. CTereHs C Lje/1bIM 7 Bbubmoteka LIOK
roKasaresiem https://m.edsoo.ru/7f417af8
3 Anrebpanueckrie BbIpaKeHUsI. 5 1 Bbubmoteka LIOK
KBagpatHbiii TpéxusieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BbIpaKeHUsI. 15 1 bubmuoreka LIOK
Anrebpanueckas 1po0Ob https://m.edsoo.ru/7f417af8
5 YpaBHeHUs U HepaBeHCTBa. KBajpaTHble 15 1 Bbubmoteka LIOK
ypaBHeHUs https://m.edsoo.ru/7f417af8
5 YpaBHeHus1 1 HepaBeHCTBa. CUCTEMBI 13 bubmioreka LIOK
ypaBHeHUM https://m.edsoo.ru/7f417af8
b K
7 YpaBHeHus U HepaBeHCTBa. HepaBeHCTBa 12 1 h:fi?;g::g;i?ﬁ £417af8
bubmioTeka LIOK
8 DyHKLHH. OCHOBHBIE MOHATHS > https://m.edsoo.ru/7f417af8
bubmioreka LIOK
J Cyniyi. duciosbie GyHKLMH J https:/m.edsoo.ru/7f417af8
bubmmoreka [IOK
1 IT 1
0 oBTOpeHHe 1 06obuienue 6 https://m.edsoo.ru/7f417af8
OBUIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 102 5 0




9 KV/IACC

KommuecTBo yacoB J/1IeKTPOHHBbIEe
HaumeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontponbHsble | TIpakTHueckue
NpOrpaMMslI Bcero oOpa3oBaTe/bHbIE
paboThI padoTbI
pecypchbl
1 Uucna v BbluMc/ieHus. [JelicTBUTe/NbHbIE 9 bubmioreka LIOK
yrcia https://m.edsoo.ru/7f419d08
9 YpaBHeHVsl U HepaBeHCTBa. Y paBHeHUS C 14 1 bubmmoreka LIOK
OJIHOU IepeMeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1 bubmoTteka LIOK
yPaBHeHUU https://m.edsoo.ru/7f419d08
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f419d08
bubnmrorteka LJOK
) 1 1
> yHERHH 6 https:/m.eds00.ru/7419d08
bubmoreka IIOK
q 1 1
6 HMETOBRIE TIOCICAOBATEIBHOCTH > https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 00001IeH1e, CCTEMATH3aLIYs 18 1 bubmoteka LIOK
3HaHUM https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0










YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» Anrebpa, 8 kimacc/ lopodees I'.B., CyBoposa C.b., Byanmosuu E.A. u ipyrue,
AximoHepHoe o011iecTBO «M3marenscTBo «IIpocBertjeHre»

 Anrebpa, 9 knacc/ Jopodees I'.B., CyBoposa C.b., Byaumosuu E.A. u apyrue,
AxtmoHepHoe o611iecTBO «M3marenscTBo «IIpocBeltjeHye»

» MaTtematuka. Anrebpa: 7-# kacc: 6a30Bbiii ypOBeHb: yueOHUK, 7 Kiacc/
MakapsiueB FO.H., Munatwok H.I'., Hemikos K.W. u gpyrue; niog pen,.

TensaxkoBckoro C.A., AKioHepHOe 0011ecTBO «V31aTennbeTBO «IIpocBelijeHre»

METOINYECKUWUE MATEPUAJIBI IJI1 YUUTEJIA

Matematuika. Anre6pa : 7—9-e Kiacchl : 6a30BbIi YPOBEHb : METOAUUECKOe
nocobue K

M34 ripegMeTHO# JuHUK yueOHUKOB 110 anrebpe FO. H. Makapoiuesa, H. T
Munarok, K. Y. Heikosa u gp./ —

2 ewusn., ctep. — Mockaa : [Tpocgetrienue, 2023. Anrebpa, 8 knacc/ JJopodeer
I'.B., CyBopoga C.b., bynumosuu E.A. u 1pyrue, AKIIMOHEpHOe 00IIIeCTBO
«3patenbcTBO «IIpocBeleHye»

» Anrebpa, 9 knacc/ lopodees I'.B., CyBoposa C.b., Byanmosuu E.A. u 1pyrue,
AxuoHnepHoe ob1ijectBo «M31aTenbcTBo «IIpocBeliieHre»

» MaTtemaTHKa. Anrebpa: 7-# Kimacc: 6a30BbIi YpOBeHb: YueOHUK, 7 Kinacc/



MakapserueB FO.H., Munatok H.I'., HewikoB K.W. v gpyrue; riog pen.

TenskoBckoro C.A., AKiroHepHoe o011ecTBo «M3matenscTBo «IIpocBeleHye»

IDUPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU
NHTEPHET

bubmoreka IIOK






