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OBIIAA XAPAKTEPUCTHUKA YYUEBHOI'O KYPCA "AJ/I'EBPA™

[Tpenver "Asnrebpa" siBnisieTcs pasfenoM Kypca "Maremarvka'. Pabouas mporpamMma Mo TipeAMeTy
"Anrebpa" s oOyudaroiuxcs 8,9 KimaccoB pa3paboraHa Ha ocHOBe @efiepalibHOTO T'OCYAAPCTBEHHOTO
o0Opa3oBaTe/ibHOTO CTaH/apTa OCHOBHOrO 00ijero o6pa3oBaHUSI C YUéTOM U COBPEMEHHBIX MUPOBBIX
TpebOBaHUM, TIPeabIBISIEMbIX K MaTeMaTHuecKoMy 00pa30BaHHIO, U TPaAMLIMA POCCUMCKOro 0Opa3oBaHUs,
KOTOpble 00ecrieurBalOT OBJIQZIeHHEe K/TFOUEBBIMHA  KOMIIETEHIIMSIMU, COCTABJSIONIMMUA  OCHOBY /ISt
HeTpephIBHOTO 00pa30oBaHUsl M CaMOPAa3BUTHS, a TaKXKe IIeJIOCTHOCTh OOIIeKy/bTypHOTO, JIMYHOCTHOTO U
M03HABATE/IbHOTO Pa3BUTHS 00yJaroIuXcsa. B mporpamMMe yuTeHbI WjeH U 1osioykeHUss KoHIenmy pa3BUTHs
MaTeMaTUueCcKoro obpa3oBaHusi B Poccuiickoii defepari. B smoxy mudpoBoit TpaHchopmaiiuy Bcex cdep
Yye/I0BeUeCKor /1esiTe/IbHOCTH HEBO3MOKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YesloBeKOM 0Oe3 6a30Boi
MaTeMaTUUeCKOW TOATOTOBKU. Y>Ke B IIKOJe MaTeMaThKa CIY)KUT OTOPHBIM TIpeAMETOM [Jisi U3yueHUs
CMEXXHBIX JUCIWIUINH, a TIOC/Ie IIKOJIbI peaTbHON HeoOXOJUMOCTBhIO CTAaHOBUTCSI HeMpephIBHOE 00pa3oBaHMe,
yTo TpebyeT TMo/HOLIeHHOM 6a30Boii 0011le00pa3oBaTeIbHOM TTOTOTOBKH, B TOM UKC/Ie U MaTeMaTUUeCKOu. ITo
00yC/IOB/IEHO TeM, UTO B HAIlIA JIHA PACTET UKCJIO MPOdeCCHid, CBI3aHHBIX C HEIOCPeACTBEHHBIM NIPUMeHEeHHEeM
MaTeMaTUKH: U B chepe SKOHOMHMKH, U B OM3HECe, U B TEXHOJIOTUUECKHUX 00JIacTsX, U layke B TyMaHUTApPHBIX
cdepax. Takum 06pa3om, KPyr LIKOJLHUKOB, /JI1 KOTOPBIX MaTeMaTHKa MOXKeT CTaTh 3HAUUMbBIM MPEIMETOM,
pacIpsieTcs..

[TpakTHUYecKas 1oJie3HOCTh MaTeMaTHKH 00yC/IOB/IeHa TeM, UTO e€ TIpeIMEeTOM SIBJISTFOTCS PyHAaMeHTa/TbHbIe
CTPYKTypbl HallleT0 MHpa: TPOCTPAaHCTBeHHbIe (OPMBI M KOJMUECTBEHHBIE OTHOIIEHUS OT TPOCTEMUIINX,
yCBaMBaeMbIX B HETIOCPE/ICTBEHHOM OITbITE, /IO JOCTaTOYHO CJIOXKHBIX, HEOOXOUMBIX /IS PA3BUTUSI HAYUHBIX U
TIPUK/IAQJHBIX UJeil. be3 KOHKpDeTHBIX MaTeMaTHMUeCKUX 3HAHUM 3aTpPyAHEHO IIOHMMaHWe TIPUHIIUIIOB
YCTPOWCTBA W WCIIO/Ib30BaHUSI COBPEMEHHOW TEeXHWKW, BOCIIPUSTHE W WHTepIpeTaryst pa3HOo0Opa3HOU
CoLMaIbHOW, KOHOMUYECKOH, MOJUTHYeCKON MH(pOopMaluu, Mano3d@eKTHBHa MOBCeJHEeBHasi MpaKTHYecKas
JesiTe/IbHOCTh. KaXkioMy uesioBeKy B CBOeM JKW3HU TPUXOJUTCS BBIMOMHATH PAcuéTbl U COCTaBJISITh
aZIrOPUTMbI, HAaXOJWUThb W TPUMEHSATh (OPMYJbI, BaleTh MPAKTUUECKUMH TPUEMAMU TeOMeTpUUeCcKUX
M3MepeHHH U TOCTPOeHH, YMTaTh WHGOPMALUIO, TIPe/ICTaB/IeHHYIO B BU/e TaO/UI, AUarpaMM W rpaduKkos,
>KUTh B YCJIOBUSIX HEOTIpe/ie/IEHHOCTH U MIOHUMAaTh BePOSITHOCTHBIM XapaKTep C/TyuyaiiHbIX COOBITHM.

OfHOBpeMEeHHO C paciivpeHreM cdep TpUMeHeHHsI MaTeMaTWKH B COBPEMEHHOM o0iecTBe BCEé Oosiee
Ba)KHBIM CTAHOBUTCS MaTeMaTHUeCKUM CTWIb MBbIIIIEHUS, TIPOSIBJISIOIANCS B OMpeZe/IEHHBIX YMCTBEHHBIX
HaBbiKax. B mpoilecce H3yuyeHUs] MaTeMaTMKW B apceHaq TIPUEMOB U METOJOB MBbIIJIEHUS] 4Ye/ioBeKa
eCcTecTBeHHbIM 00pa30M BKJTIOUAIOTCS UHAYKLUS U JeAyKIus, 0000IIieHre U KOHKPeTH3allysl, aHa/u3 U CUHTe3,
Knaccudukaluss W cUcTeMaTu3auus, abcrparpoBaHve W aHasmorus. OOBEKTbI  MaTeMaTHUeCKHX
YMO3aK/I0UeHU, TMpaBWla WX KOHCTPYHMPOBAaHHS PACKPBIBAIOT MeXaHWU3M JIOTUUeCKHUX TIOCTPOEeHUH,
CrIoCOOCTBYIOT BBIpaOOTKe yMeHMsI (hOPMY/IMpOBaTh, 0OOCHOBBIBATH U [IOKA3bIBaTh CYXKIEHUs, Te€M CaMbIM
pa3BUBAIOT JIOTWYeCKOe MbIllieHre. Befylllasgs ponbk MpPUHAAJIEKUT MareMaTMKe W B (OPMHUPOBaHUU
aJITOPUTMUYECKOW KOMITOHEHTbI MBILIJIEHHUsT U BOCIIMUTaHUM YMEHHWM [1eMiCTBOBATh IO 3aJjaHHbIM airopuTMaMm,
COBEepIIIeHCTBOBATh U3BECTHBIE Y KOHCTPYHUPOBATh HOBBIE. B mpoiiecce peliieHust 3a/lay — OCHOBOM yueOHOM
JlesiTe/IbHOCTU Ha ypOKax MaTeMaTUKH — Pa3BUBAIOTCS TaKyKe TBOpPUeCKasi U TIPUKJIa/{Hasi CTOPOHBI MbIIILJIEHUSI.

OOyueHre MaTeMaTHKe [aéT BO3MOXKHOCTh pa3BHBaTh y OOyUalol[UXCsd TOUHYIO, paljMOHATbHYI0 W
MHGOPMATUBHYIO pPeub, YMeHHe OTOMpaTh Haubosee MOAXOJSIUE S3bIKOBbIE, CUMBOIMYECKHe, IrpadudecKye
Cpe/ICTBa /IJIsl BEIpaXKeHUsI CY>K/I€HUH W HarJIsI[THOTO UX Tpe/CTaB/IeHusI.

Heo6xo1uMbIM KOMITOHEHTOM 00I11ieii Ky/IbTypbl B COBPEMEHHOM TOJIKOBAHUY SIB/ISIETCS 0011]ee 3HAKOMCTBO C
MeTO/IaMH TT03HaHUS [IeHCTBUTEILHOCTH, TIPe/ICTaB/IeHre O TpeiMeTe U MeToJaX MaTeMaTUKU, UX OTIMUUN OT
METOZIOB JIDYTMX eCTeCTBEHHbIX M T'yMaHUTApPHBIX HayK, 00 0COOEHHOCTSX TMPUMEHEHUS] MaTeMaTUKU ISt
pellieHHs] HAyYHbIX U TIPUK/IAJHBIX 3a/lau. TakuM oOpa3oM, MaTeMaTHUueCcKoe obpa3oBaHHe BHOCUT CBOM BKJIA/
B (hopmMupoBaHUe 0011Ieli Ky/IbTYPhI UeoBeKa.

V3yyeHre MaTeMaTUKH Tak>Ke CITIOCOOCTBYET 3CTeTUUECKOMY BOCITUTAHHUIO Ue/IOBEKa, TOHUMaHUI0 KPaCOThI
M u3sllecTBa MaTeMaTUUeCKWX PpacCy>K[JeHWM, BOCIPUSTUIO TeoMeTpuuyeckux (opM, YCBOEHUIO Wer
CUMMETPUHU.

OE/IN N3YUYEHNUSA YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa sIBAsSIeTCSI OFIHUM U3 OTOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHa 00ecrieurBaeT M3yueHWe APYTUx
JUCLMIIMH, KaK eCTeCTBeHHOHAy4YHOro, TaK W TYMaHWUTApHOTO LIMK/IOB, eé OCBOeHHe He0o0XOAUMO [iis
MIPO/I0/DKEHMsT 00pa30BaHUs 1 B TTOBCEAHEBHOM JXMU3HU. Pa3BuTHe y 00yUarolMxcsi HayuHbIX MPeCTaB/IeHUN 0
TIPOUCXOXKJEHNH U CYLTHOCTH anreOpanueckux abcTpakuui, criocobe OTpakeHWss MaTeMaTU4YeCKOM HayKoi
sIBJIEHW U TPOLIeCCOB B TIPHUPO/ie U 00I1leCTBe, poJid MaTeMaTUUeCKOro MO/ie/IMPOBaHUs B HAyYHOM TM03HAHUU



Y B MIPAKTHKe CO0COOCTBYeT (hOPMHUPOBAHMIO HAYYHOTO MUPOBO33PEHMSI U KaueCTB MBIIIeHNs, HeOOX0AUMBIX
IJIsl ajianTallid B COBpeMeHHOM LiudpoBoM obimectBe. M3yueHue anreOpel ecTeCTBeHHbIM o06pa3oM
obecrieurBaeT pa3BUTHe YMeHHs1 Hab/r0/1aTh, CPaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT KPUTUUHOCTH
MBIIIJIEHUs], CTIOCOOHOCTH apryMeHTHPOBAaHHO OOOCHOBBLIBATH CBOM [JEMCTBHUSI M BBIBOJbI, (POPMY/IMPOBAThH
yTBepxKeHus. OcBoeHre Kypca anreOpel obecriedrBaeT pasBHUTHE JIOTMUECKOTO MBILUIEHUS 00yYarolxcs:
OHU WCTIONB3YIOT JAeAYKTHUBHbIE ¥ WHAYKTUBHBIE pacCyXAeHWs, 0000IIeHHe ¥ KOHKDPEeTU3aLHIo,
abctparupoBanue u aHanorur. OOyueHue anreOpe TpeArosiaraeT 3HAUMTeTbHBIM OOBEM CaMOCTOSITENbHOU
AesTe/IbHOCTA 00yYaroIuxcsi, I03TOMY CaMOCTOSITe/IbHOe pellleHHe 3aJiay ecTeCTBeHHbIM 00pa3oM sIBIsieTCst
peanu3arieli 1esiTeTIbHOCTHOTO TMPUHLUIA 00yUYeHHs..

B cTpykType mporpamMmbl y4ye6HOro Kypca «AnreOpa» OCHOBHOM IIKO/TbI OCHOBHOE MeCTO 3aHHMAlOT
cofiep)KaTeNbHO-MeTo/IMUecKie JMHUK: «Uucma W BbIUMC/IEHUs»; «AsreOpanueckre — BbIPDayKEHHUS»;
«YpaBHeHUs1 W HepaBeHCTBa»; «®PyHKuum». Kakgas HW3 3THUX COZAep)KaTeTbHO-MEeTOJUUeCKUX JIMHHUN
pa3BUBaeTCs Ha TIPOTSUKEHWM TPEX JieT W3yueHWsi Kypca, ecTeCTBeHHbIM 00pa3oM MeperuvieTasch |
B3aMMOJENCTBYS C APYTMIMH €T0 JIMHUSMH. B Xozie n3ydyeHust Kypca 0OydaroIuMCsl PUXOAUTCS JIOTHUECKH
paccy/aTb, MCIO/Ib30BaTh TEOPETHUKO-MHOKECTBEHHBIM SI3bIK. B CBs3U C 3THM LiesecooOpa3HO BK/IIOUMTH B
MpOrpaMMy HEeKOTOpble OCHOBBI JIOTMKH, TIPOHHU3BIBAIOI[ME BCE OCHOBHBIE pa3/ie/ibl MaTeMaTHYeCcKOro
o0pa3oBaHusi M CIIOCOOCTBYIOIME OB/IaZieHHUI0 OOYYaroIIMMHCS OCHOB YHHMBEPCATbHOIO MaTeMaTH4yecKOro
s3plka. TakuMm 00pa3oM, MOXKHO yTBep)K[aTh, UTO COZepKaTeJbHOW W CTPYKTYPHON OCOOEHHOCTBIO Kypca
«Asnrebpa» SIB/ISIETCS €r0 MHTeTPUPOBAHHBIM XapaKTep.

Copeprkanvie JUHUU «UWC/Ia U BBIUMC/IEHUSI» CIY>KAT OCHOBOW [i/isl [Ja/IbHEHIIIEr0 M3yueHUs] MaTeMaTUKHY,
CTIOCOOCTBYeT Pa3BUTHIO y OOyUarOL[UXCsl JIOTUYECKOTO MbIILTIeHHs], ()OPMHUPOBAHHIO YMEHHS I10J/Ib30BaThCS
aJITOPUTMaMH, a TakKke NPUOOPETEHUIO MPAKTUYECKUX HABLIKOB, HEOOXOJUMBIX /ISl TIOBCEAHEBHOMN >KU3HM.
Pa3BuTre MOHSTHSL O YMC/ie B OCHOBHOM IIKOJIe CBSI3aHO C palMOHANbHBIMH M MPPalOHaIbHBIMU UHCIaMH,
(opMUpOBaHUEM TIpe/ICTaB/IeHU O [eHCTBUTENBHOM UHC/e. 3aBeplieHrHe OCBOEHWSI UHWC/IOBOW JIMHUM
OTHECEeHO K CTapIieMy 3BeHy 0011jero o6pa3oBaHusl.

CojepkaHve /IByX anreOpanyeckKdx JIMHUM — «AjireOpaniueckue BBID@OKEHUsS» U «YDaBHEHUS U
HepaBeHCTBa» CII0COOCTByeT (OPMHPOBaHHIO y 0OyuaroIuXcsi MaTeMaTHUecKoro arirapara, Heo0XoJuMoro
JJIs1 PelleHus 3aZiay MaTeMaTHKH, CMEXHBIX MPeAMEeTOB U MPAKTHKO-OPUEeHTHPOBAaHHBIX 3ajau. B OCHOBHOM
mKose yueOHBI MaTepuan TPYMIIMPYeTCs BOKPYT DPAal[MOHAIBbHBIX BbIpakeHWH. Asrebpa JeMOHCTPUpYeT
3HaueHWe MaTeMaTHKM KakK si3blKa [jii TOCTPOeHMsI MaTeMaTHMUeCKUX Mo/esieid, ONMMCaHusl TIPOLeCCOB U
SIBJICHWM peajibHOTO Mupa. B  3a7aun  oOyueHuss anrebpe BXOAAT TaKKe Ja/ibHellllee pa3BUTHE
aJITOPUTMUYECKOTO MBIIJIEHHs], HeoOXOJUMOro, B YAaCTHOCTH, [ OCBOEHHsI Kypca WH(PODMaTUKU, |
OBJIa/leHe HaBbIKaMM [IeIYKTUBHBIX paccyxjeHuii. IIpeobpa3oBaHre CHMBOJBHBIX (DOPM BHOCHT CBOM
criequUuecKyii BKIaZl B pa3BUTHE BOOOPaKeHHs, CIIOCOOHOCTeN K MaTeMaTHUeCKOMY TBOPUYECTBY.

Cogeprkanve (QyHKIMOHAIbHO-TpapUUecKOM JIMHUM HalleJleHO Ha TIO/yueHWe MIKOJIbHUKAaMU 3HAHUM O
(GYHKUUSX KaK Ba)KHEHIlel MaTeMaTHuecKod MOJeNid [Jisi OTNMCaHWUs W MCCIe[O0BaHUs pa3HO 0Opa3HbIX
TIPOLIeCCOB M siB/IeHWH B TIpupoJie U obmiectBe. VM3yueHue 3TOro marepuasna CIiOCOOCTBYET pasBUTHIO Y
00yyYaroIMxCst YMEeHUsI UCII0/Th30BaTh Pa3/IMuHbIe BhIPa3UTe/IbHbIE CPe/ICTBA S3bIKa MAaTeMAaTHKH — CJIOBECHBIE,
CHMBOJIMUECKHe, rpaduueckrie, BHOCHUT BK/aJ B (hOPMUPOBaHWE IIpPe/CTaBI€HUA O pOIM MaTeMaTHUKH B
Pa3BUTHM LIUBWIM3ALIMU U KYJIbTYPBL

MECTO YUYEBHOI'O KYPCA B YYEBHOM IVIAHE

CornacHo yueOHOMY TuIaHy B 8 Kjlacce u3yuaetcsi yueOHbIN Kypc «Anrebpa», KOTOPbIM BK/IFOUYaeT
CJlefiytoLie OCHOBHBIE pa3ziesibl cofiepyKaHust: «Uncia v BEIUMCIeHUs», « AyireOpanyecKrie BHIPayKeHUsD»,
«YpaBHeHUs U HepaBeHCTBa», « DyHKIUM». YueOHbIN 1/1aH Ha U3yueHUe aireOphl B 7 Kaccax OTBOJAUT 3
yueOHbIX Uaca B Heziesmto, 102 yueOHBIX yaca B TO/I.

CoriacHO yueOHOMY TUIaHy, B 9 K/acce u3ydaercsi yueOHbIN Kypc « Anrebpa», KOTOPBIH BK/IIOYaeT
C/ieyrolie OCHOBHBIE pa3ziesibl cofiepykaHust: «Uucma U BeIUUCIeHUs», « AyireOpandecKrie BbIDayKEHUSI»,
«YpaBHEHUS U HEPAaBEHCTBa», « DyHKIMM». YueOHbIH 1/1aH Ha U3yueHue anreOpbl B 9 Kaccax OTBOAUT 3
yueOHbIX Yaca B HeZiesto, 102 yueOHBIX yaca B TOJ.




COJEPXAHUE YYEBHOI'O KYPCA "AJ/I'EBPA™ 8 xnacc

Yuc/ia 1 BbIUYHC/I€HUA

KBaApaTHLIﬁ KOp€Hb 13 UnCid. [TousiTre 06 HUppalJuOHA/IbHOM 4HCjie.1eCATUYHbIE HPI/I6J'II/DK€‘HI/IH
PallMOHA/IBHBIX YHCEeJI. CaoiicTBa apI/ICbMETI/I‘JECKI/IX KBaJpATHBIX KOpHE‘ﬁ " UX IIPpUMEHEHHE K HPEOGPBBOBBHI/I}O
UKMC/IO0BBIX BBIpa)KeHI/Iﬁ W BBIUMC/IEHUAM. ,HEIZCTBI/ITEJIBHBIE yucsia.

CreneHn C LeJibIM I1I0Ka3aTej/ieM U ee CBOMCTBa. CTaH,I[apTHaH 3dITMCh YMCJId.

Anre6panyeckue BhIpaKeHUs

KBajpaTHbiéi TpexusieH; pa3/iokeHWe KBa/IpaTHOTO TpexuieHa Ha MHOXKUTenu. Anrebpauueckasi ApoOb.
OcHOBHOe CBOMCTBO anrebpandeckoit 1pobu. CrioykeHue, BEIUNTaHNE, YMHOKEHHE U JieJieHHe aareOpandecKux
npo6eii. PaioHa/ibHbIe BEIpayKeHUsT M X TIpeoOpa3oBaHHUe.

YpaBHeHus

KBagpatHoe ypaBHeHue. Dopmysia KOpHel KBaipaTHOTO ypaBHeHuUs. TeopeMa Bueta. PellieHre ypaBHeHMiA.
CBogImuxcs K JIMHEeHHBIM M KBaJ[paTHbIM. [IpocTeiiive ApoOHO-palloHa/bHEIE ypaBHeHHS. I'paduueckas
WHTepIipeTalusi ypaBHEeHUM C JBYyMsI TIepeMEHHBIMU U CUCTeM JIMHEeWHbIX YPaBHEHWH C IBYMs lepeMeHHbIMU.
[TpuMephl pellieHus: CUCTeM HeJTMHeMHBIX YPaBHEHUM C [IByMsl TlepeMeHHbIMHU.

PeriieHye TeKCTOBBIX 3a/jau a/ireOpanyecKuM CriocoOoM.

UucioBble HEPaBeHCTBA U UX CBOWMCTBa. HepaBeHCTBO C OfiHOM repeMeHHON. PaBHOCH/IbLHOCTh HEPABEHCTB.
JIuHeliHbIe HEpaBeHCTBA C OJHOM MepeMeHHOW. CUCTeMbI JIMHEeMHbIX HePaBeHCTB C OJJHOM MepeMeHHOM.

DyHKIMHU
[MTousTHe PyHKIMKU. O6aCTb OTIPeIe/IeHUs] 1 MHOYKECTBO 3HaueHuH GyHKIU. CriocoObI 3a/jaHusT
dyukimii. I'paduk GyHkiuu. UteHre cBoHCTB QyHKIMM M0 ee rpaduky. [IprMepsl rpadykoB GyHKLWMN,
OTpa’KaroLIMX peasibHble MPOLIeCChI.
@DyHKI[MH, OMUCHIBAIOLI[HE TPSIMYIO U 00paTHYO MPOIIOPLMOHATBHOCTH, UX rpaduku. OyHKIUHN
y=x’;y=x; y=Vx; y=|xl.
I'padmueckoe pellieHye YpaBHEHUM U CUCTEM YDPaBHEHUM.

COJEPXAHUEYUYEBHOI'OKYPCA"AJ/I'EBPA" 9 K1acc

UYucsia ¥ BbIYNC/IEHUSA

HelicTBUTe/IbHbIE YKC/IA.

ParyioHa/ibHbIE UKC/Ia, UpPAl[MOHAbHbIE UKC/Ia, KOHEUHbIE M OECKOHEUHBIE [eCATHUHBIE APOOH.
MHO>XeCTBO [1eMCTBUTE/IbHBIX UMCeT; 1eHCTBUTe/IbHbIe UKC/ia, KaK OeCKOHeUHbIe [eCATHUHbIE APOOu.
B3auMHO-0/{HO3HAUHOE COOTBETCTBUE MEXKAY MHOXKECTBOM [JIeHCTBUTE/IbHBIX YUCeT U KOOPJUHATHOM
TIPSIMOM.

CpaBHeHUe [1eHiCTBUTE/IbHBIX UKcesi, apuhMeTHueckue JeHCTBUS C IeHCTBUTe/IbHBIMU UHC/IaMHU.

W3mepenwusi, IpubIKeHUs], OLeHKH.

Pa3mepbl 00BEKTOB OKPY>KaloIero MUpa, JJIMTeTbHOCTh TMPOL[eCCOB B OKPY KAIOII[eM MHUPe.

[TpubimKEHHOE 3HaUeHHe BeJTMUMHBI, TOYHOCTDb TIpruO/keHusi. OkpyrieHue uucest. [Ipukuika U oljeHKa
pe3y/IbTaTOB BHIUMC/IEHUH.

YpaBHeHus M HepaBeHCTBa

YpaBHeHUs C OJHOU ITepeMeHHOHU.

JIuneliHoe ypaBHeHUe. PellleHre ypaBHeHUH, CBOASIIUXCS K JIMHeHHbIM. KBazipaTHOe ypaBHeHUe. PeliieHue
ypaBHeHUM, CBO/SAIIMXCA K KBaipaTHbIM. BrikBazipaTHOe ypaBHeHUe. [IpumephI pellieHust ypaBHeHUM
TpeTbell ¥ UeTBEPTOM CTeTieHel pa3/ioyKeHHueM Ha MHOXKUTeH. PeltieHre ApoOHO-pallOHA/IbHBIX YpaBHEHHUH.
PerreHre TeKCTOBBIX 3a7iau afredpanyeckuM MeToioM. CUCTEMbI ypaBHEHUM.

YpaBHeHue c IByMsi TlepeMeHHbIMU U ero rpaduk. PelieHre crucTeM /IBYX JIMHEMHBIX YPaBHEHUM C ABYMS
riepeMeHHbIMU. PellieHue cucTeM ABYX YpaBHEHUi, OJHO U3 KOTOPBIX JIMHEHHOe, a Ipyroe — BTOPOM
cTerneHu. I'padmyeckasi UHTeprpeTaLysi CUCTeMbI YPaBHEHUM C ABYMs [TIepeMeHHbIMHU.

PelieHre TeKCTOBBIX 3afiau anrebpanueckuM criocobom. HepaBeHcTBa.

YucioBble HepaBeHCTBA U UX CBOMCTBA. PellieHue /IMHeMHBIX HEPAaBEHCTB C O/JHOM nepeMeHHOMU. PellieHue



CUCTeM JIMHeMHbIX HepaBeHCTB C OJJHOM epeMeHHOW. KBazipaTHble HepaBeHCTBa. ['paduueckas
VIHTepIipeTaLyisi HepaBeHCTB U CUCTEM HepaBeHCTB C IBYMs lIepeMeHHbIMU.
DyHKIUN

KBazipatuuHasi GyHKLus, e€é rpaduku, cBoicTBa. [Tapabosa, KOOpAWHATHI BepPIIMHBI Tapabo/ibl, OCh
CUMMeTpHH T1apaboJibL.

[padviku byHKUMiA: y=kx, y=kx+b, y=k/x. y=Vx, y=x3. y=IxI u ux cBoicTea.

Yuc/10BbIe NI0C/IeA0BATE/THHOCTH

Onpepenenve U CriocoObI 3a/jaHKST YMCIOBBIX TTOC/Ie0BaTe/TbHOCTEH.

[ToHsITHe YMCIOBOI MOC/IeI0BaTeTIbHOCTU. 3a[jaHre TI0C/Ie[j0BaTe/IbHOCTH peKyppeHTHOW ¢hopmyJiol U
dhopmyoii n-ro useHa.

ApudmeTrueckasi U TeoMeTpUUecKast porpecCcum.

ApudmeTnueckas ¥ reoMeTpuueckasi mporpeccu. @opMysibl n-ro ujgeHa apubmMeTuueckor u
reoMeTpUUeCKOM Mporpeccuii, CyMMBbI MIepBbIX N UJIEHOB.

M300pakeHre WiIeHOB api(MeTHUeCKOW ¥ TeOMeTPUUECKOM ITPOrpeccrii TOUKaMy Ha KOOPAWHATHOM
TJIOCKOCTH. JIMHEMHBIN U 3KCITOHeHIUa/IbHBIN pocT. C/I0)KHBIE TTPOLI@HTHI.

IINIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJ/IbTATBI

OcBoenune yueb6HOro mpeamera «Amrebpbi» [JO/DKHO obecrieuvBaTh JOCTHKEHHWe Ha YPOBHE OCHOBHOTO
obmero o6pa3oBaHUsl C/IEAYIOUMX JIMUHOCTHBIX, MeTarpe/IMeTHBIX W TpeJMEeTHBIX 00pa30BaTebHbIX
pe3yJ/bTaToB:

JINMUHOCTHBIE PE3YJIbTATDBI

JIMUHOCTHBIE pe3y/IbTaThl OCBOEHUS MPOrpaMMbl yueOHOTro ripeMeTa « Anredpa» XapakTepU3yHOTCS:

IIaTproTHYecKoe BOCIIMTAHHE:

TPOSIB/IEHWEM MHTepeca K TMPOLLJIOMY U HACTOSILeMy POCCUMCKOW MaTeMaTUKHU, LIeHHOCTHBIM OTHOLIIEHHEeM K
JNOCTW)KeHUSIM POCCUMCKUX MaTeMaTMKOB U POCCUMCKOM MaTeMaTH4YeCKOM LIKOJIbl, K MCIOJb30BAaHUID STHUX
JOCTW>KeHUM B IDYTUX HayKax M NMPUK/IaHbIX cepax.

I'paxkgaHCKoOe ¥ AyXOBHO-HPAaBCTBeHHOE BOCIIUTAaHHUe:

TOTOBHOCTBIO K BBITIOJITHEHUIO 00513aHHOCTEM TIpakJlaHWHA W peajM3allid ero IpaB, MPeACTaBJI€HUEM O
MaTeMaTUueCKUX OCHOBax (YHKLMOHUPOBAHUSI Pa3/IMUHBIX CTPYKTYp, SIBJIEHUWM, MpOLiefyp TPakJaHCKOTO
obiiectBa (BbIOOpBI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCY)XIEHWIO 3TUUECKUX MpoO/ieM, CBSI3aHHBIX C
MpaKTUUYeCKUM TIPUMeHeHHeM [JOCTKeHUM HayKu, 0CO3HaHHWeM Ba)KHOCTU MOpaib- HO-3TUUeCKHX TIPUHLIUIIOB
B [leATeJIbHOCTH YUEHOTO.

TpyaoBoe BociuTaHHe:

YCTAaHOBKOM Ha aKTHMBHOE yuaCTHe B pelleHWU TpaKTUUeCKUX 3a/lay MaTeMaTH4yeCKOMW HarpaB/ieHHOCTH,
OCO3HAaHWEM Ba)KHOCTH MaTeMaTHUecKoro o00pa30BaHMsI Ha TMPOTSDKEHWM BCEM JKU3HU [Jis  YCIelTHON
ripoecCrOHa/ILHOM [IesITeTbHOCTH U Pa3BUTHEM HeoOXOANMBIX YMeHU;

0CO3HAHHBIM BBIOOPOM U TIOCTPOEHWEM WH/AWBUYaTbHOM TpaeKTOpur 00pa30BaHus U KMU3HEHHBIX TIJIAHOB C
YyUETOM JIMUHBIX UHTEPECOB U O0IIIeCTBEHHBIX TTOTPEOHOCTEM.

JcTreTuveckKoe BOCMMUTAHUE:

CTIOCOOHOCTBIO K 3MOIMOHATbHOMY W 3CTEeTHUEeCKOMY BOCTIPUATHIO MaTeMaTUueCKWx OOBeKTOB, 3ajay,
pellieHnH, pacCyKJeHU; yMeHUI0 BU/IeTb MaTeMaTHuuecKre 3aKOHOMePHOCTH B UCKYCCTBe.

IleHHOCTH HAYYHOT'0 MO3HAHUA:

OpHeHTaleld B [IeITeJIbHOCTU Ha COBPEMEHHYI0 CHCTeMY HayuYHBbIX TIpe[CTaB/eHnid 00 OCHOBHBIX
3aKOHOMEpPHOCTSIX pa3BUTHs uejioBeKa, MPUPOAbl U 00IlecTBa, NMOHMMAHUEM MaTeMaTHyecKol HayKd Kak
ctepbl Uesi0BeuUeCKoi 1eaTe/TlbHOCTH, 3TaroB eé pa3BUTHS M 3HAUMMOCTH [I/Is1 pa3BUTHS LIMBU/TM3aL1Y;

OBJIa/IeHHEeM SI3bIKOM MaTeMaTHMKU U MaTeMaTUueCKOU KyJIbTypOW KaK Cpe/ICTBOM MO3HaHUsI MUDa;

OBJlaZileHWeM TPOCTeNIIIMMU HaBbIKaMH MCCJIe[j0BaTeTbCKOM [1esiTeTbHOCTH.

du3nuecKoe BOCNUTaHHEe, ((OPMHPOBAHKE KY/ILTYPhI 3[0POBbS M SMOLMOHA/IHLHOTO 0/1arono/yums:

TOTOBHOCTBIO TPUMEHSITh MaTeMaThueckrde 3HaHWs B MHTepecax CBOEro 3/l0pPOBbsl, BeJieHUsI 3[j0POBOrO
obpa3a >ku3Hu (37J0pOBOe MUTaHWe, COATAHCUPOBAHHBINA PEXKUM 3aHATHH U OT/bIXa, perysspHast Gusnueckas
aKTUBHOCTb);

c(OPMHPOBAHHOCTLIO HaBbIKA pedeKCHM, TIPU3HAHWEM CBOEro IpaBa Ha OIIMOKY M TaKOro >Ke IpaBa
Jpyroro yeyioBeka.



JKO0JIOTHYECKOe BOCIITHTaHHe:
OopHeHTallell Ha TIPUMeHeHHe MaTeMaTHUyeCKUX 3HaHWM [jis pellleHus 3ajad B 00/7acTH COXPaHHOCTU

OKpY>Karollleld cpe/ibl, MJIaHUPOBAHHUS MOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX I1OC/IeICTBUI /I OKpY’KarolLei
cpefpbl;

0CO3HaHMEM T7100a/TbHOTO XapaKTepa 3KOJIOTHYeCKUX MPoOJieM U MyTel UX pelleHusl.
JIMYHOCTHBIE Ppe3y/abTaThl, oO0ecleuvBaKIMe JJanTal[di0 o00ydawIeroci K H3MEHSHIUMCH

YC/I0BHSIM COL{HAQ/IbHOM U IPHPO/IHOM Cpe/ibl:

TOTOBHOCTBIO K JIeMICTBUSIM B YC/IOBUSIX HEONpeZe/IEHHOCTH, TOBBILLIEHUIO YPOBHS CBOEM KOMIIETeHTHOCTU
yepe3 MPaKTHUECKYIO /IesiTeJIbHOCTh, B TOM UHMC/Ie yMeHHe YUUTLCS Y APYTHX Jitofel, npuobpeTars B
COBMECTHOM [esiTeJIbHOCTU HOBbIe 3HaHMUsl, HABbIKM U KOMIIETEHL[UU U3 OMbITa JpPYTHUX;

HeoOX0ZAMMOCTRIO B (HOPMUPOBAaHUM HOBBIX 3HAHWUM, B TOM UHc/ie (GOPMYIMPOBATh U/eH, TIOHSTHS, THUITOTe3bI
06 00BbeKTax U sBJIeHUSIX, B TOM UKCJIe paHee He U3BeCTHbBIX, 0CO3HABATh Jle(MLIUThl COOCTBEHHBIX 3HAaHUN U
KOMIIeTeHTHOCTeH, MJIaHUPOBaTh CBOE pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABAThH CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO KaK BbI30B,
TpeOyOLMii KOHTPMEP, KOPPEKTUPOBaTh IPUHUMAaeMble PelleHHs U IeMCTBHs, (OPMYTUPOBATh U
OLleHUBaTb PUCKU U MOC/IeZCTBHUS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJ/IBTATBI

MertanpeMeTHbIe Pe3y/IbTaThl OCBOEHHS ITPOrpaMMbl yueOHOTo TpeiMeTa «AjreObpa» XapaKTepu3yrTCs

OBJIa/IeHHEeM YHUBEPCA/IbHbIMU NO3HA8AMe/AbHbIMU Oelicmeusimu,
YHUBEPCAbHbIMU KOMMYHUKAMUGHbIMU 0eliCmBUSIMU U YHUBEPCANbHbIMU pe2y/AsiMueHbIMU Oelicmeusimu.

1) YHueepcanbHble no3HasamesbHble Oelicmeusi obecneyugarom GopmuposaHue 6a308bIX KOSHUMUBHbIX

npoyeccog obyuaroujuxcs (0cgoeHue MemoOO8 NO3HAHUS OKpyXicarujeeo Mupd; NpuMeHeHue /02U4ecKUX,
uccnedoeameibCKux onepayuli, ymeHuti pabomamsb ¢ uHgopmayueti).

Ba3oBble jloruyecKue JeiCTBUS:

BBISIB/IATh M XapaKTePHU30BaTh CYyI[eCTBEHHbIE TIPU3HAKK MaTeMaTHUeCKUX 00bEKTOB, MOHATHM, OTHOIIIEHUH
MEXy TIOHATUSAMH; (HOPMY/TUPOBaTh OTpe/ie/ieHs TIOHSATHM; yCTaHAB/IMBATh CYIIeCTBeHHbIN MTPU3HAK
K/1accudHUKali1, OCHOBaHUS [I71s1 0000I1IeHUs ¥ CpaBHeHUs, KpUTepHH TIPOBOIMMOTO aHa/IN3a;
BOCIIPUHUMATh, (HOPMYJTUPOBATh U MPe00pPa30BbIBATh CYXK/IE€HUS: YTBepAUTEeIbHbIE U OTPULlaTe/TbHbIE,
eIMHUYHbIe, YaCTHBIE U 00IINe; YCIOBHBIE;

BBISIB/IATH MaTeMaTUUeCcKre 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPeUrs B haKTax, JaHHBIX,
HaOJII0/IeHUSIX U YTBePKAEeHUSX; TIpe/jiaraTh KpUTEPUH [I/Is1 BbISIB/IEHUS] 3aKOHOMEPHOCTeH 1 TIPOTUBOPEUMIA;
JleJ1aTh BBIBO/IBI C MICTI0/Ib30BaHUEM 3aKOHOB JIOTUKH, IeYKTUBHBIX U UHAYKTUBHBIX YMO3aK/TFOUeHUH,
yMO3aK/IF0UeHU 110 aHaJI0TuH;

pa3buparth /I0Ka3aTe/IbCTBAa MaTeMATUUeCKUX YTBEP)KA€HUH (TIPSMbIe U OT MPOTHUBHOTO), POBO/IUTh
CaMOCTOSITe/IbHO HEeC/IO)KHBIE ZI0Ka3aTe/IbCTBa MaTeMaTUUeCKUX (haKTOB, BHICTPAUBATh apryMeHTalluIo,
TIPUBO/IUTH TIPUMEPBI U KOHTPIIPUMEPbI; 000CHOBLIBaTh COOCTBEHHBIE PACCY KIEHNS;

BLIOMpATH Ccriocob peliieHUs1 yuebHOM 3aiauu (CpaBHHUBATh HECKOJ/ILKO BADUAHTOB PellieHus], BbIOMpaTh
HaunboJiee MOAXOAAIIUN C YUETOM CAaMOCTOSITE/TBHO BbIJIe/IEHHBIX KDUTEPHEB).

Ba3oBble Hcc/iej0BaTeIbCKUe /[eHCTBUA:

WCTIO/Tb30BaTh BOTIPOCHI KaK UCC/IeI0BaTeTbCKUM MHCTPYMEHT IMO3HaHUsT; (hOpMy/TUpOBaTh BOMPOCHI,
buKcHpyollrie IPOTUBOpeUHe, TIpPobieMy, CaMOCTOSATeTbHO YCTaHABIMBATh UICKOMOE U JJaHHOe,
(hopMHpOBATh TUTIOTE3Y, APTYMEHTHUPOBATh CBOIO MTO3UIUI0, MHEHHE;

TIPOBOZIUTD T10 CAMOCTOSATETbHO COCTaB/IEHHOMY TJIaHY HEeC/IOJKHBIA IKCIIeEPUMEHT, HebOobIlioe
WCC/Ie/IOBaHKe TI0 yCTaHOBJIEHUIO 0COOEHHOCTEeN MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTel 00bEeKTOB
MeXy coboii;

CaMOCTOSITe/TbHO (hOPMY/TMPOBATh 0000IIIEHNUS U BBIBOBI TI0 pe3yJibTaTaM MPOBeIEHHOTO Hab/I0IeHus,
WCCIe/JOBaHMSI, OIIeHUBATh JOCTOBEPHOCTh TIOTyUeHHBIX pPe3y/IbTaToOB, BLIBOZOB U 000011[eHN;
TIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHe TPOLECCa, a TAaK)Ke BhIIBUTaTh TIPE/TIONIOKEHHUS O er0 Pa3BUTHU B
HOBBIX YC/IOBHUSIX.

Pa6ora c undopmanueii:

BBISIBJIATh HEJJOCTaTOYHOCTb Y U30BITOUHOCTh MHPOPMALIMH, JaHHBIX, HEOOXOAMMBIX /IJIsl PeIlIeHus 3a/1aul;
BbIOMpAaTh, aHATM3UPOBATh, CUCTEMATHU3UPOBAaTh U UHTEPIIPETUPOBATh UH(OPMALIUIO pa3TUUHbIX BUJIOB U
dhopm npecTaBeHUS;



@ BbIOMpaTh PopMy npezcTaBeHNsT MHGOOPMALIMK 1 WUTFOCTPUPOBATh pelllaeMble 3a/jaud CXeMaMH,
JvarpaMMamH, UHOM rpadukoi U UX KOMOWHALUSIMU;

@ OlleHMBaTh Ha/lE)KHOCTb UH(OPMaLIU 110 KPUTEPUSIM, TIPe/JI0’KeHHbIM YUuTeseM UIu COPMYIMPOBaHHbIM
CaMOCTOSITE/IbHO.

2) YHueepcasnbHble KOMMyHUKamMueHble delicmgusi  obecneuugaiom  COPMUPOBAHHOCMb — COYUAABbHbIX
HABbIKO8 00YUarOWUXCSL.
O6meHue:

@ BOCIPUHUMATH U (POPMY/IMPOBATh CYXK/€HUsI B COOTBETCTBHUHU C YCJIOBUSIMU U LIeJISIMU OOIII€HHUST; SICHO,
TOYHO, FPAMOTHO BbIpa@XKaTh CBOO TOUKY 3PeHMsI B YCTHBIX U MUCbMEHHBIX TeKCTaX, /laBaTh MOSICHEHHUS 110
XOJy pellleHusi 3alaul, KOMMEeHTHUPOBATh 0/TyueHHbIN pe3y/ibTar;

@ B xo7ie 00Cy)K/IeHus 3a/1aBaTh BOIIPOCHI TI0 CYIIIeCTBY 00CY’KaeMOU TeMbl, MPoOIeMbl, pelllaeMoi 3aJjauu,
BBICKa3bIBaTh U/eM, HalleJieHHbIe Ha MOMCK pellleHusi; COMOCTAB/ISATh CBOU CYXK/EHUS C CYXKIeHUSIMU JAPYTUX
YUaCTHHUKOB /ivanora, 00Hapy>kKMBaTh pa3/iMuue U CXOZCTBO TO3ULMI; B KOPPEKTHOU (hopme (hopMyMpoBaTh
pa3HorJiacusi, CBOM BO3pakeHHus;

@ I1peJCTaB/IsATh pe3y/IbTaThl pellleHNs 3a/jauy, 3KCIIlepUMeHTa, UCC/Ie/l0BaHutsl, IPOeKTa; CAaMOCTOSITE/IEHO
BBIOMpATh (POPMAT BLICTYIIIEHUSI C YYETOM 3a/jau TIpe3eHTariud U 0COOEHHOCTeH ayIUTOPHH.
CoTpyaHHUYecTBO:

@ TIOHMMAaTh Y MCIO/Ib30BaTh MIPEUMYILeCTBa KOMaH/[HOW U MHUBUYaIbHOW pabOThI TIPU peleHnH Y4eOHbIX
MaTeMaTHUeCKUX 3a/au;

@ TIpPUHUMATB 1ieJTb COBMECTHOMU /IesTe/TbHOCTH, MIaHUPOBATh OPraHU3alii0 COBMECTHOM paboThl,

pacripeiesiith BUAbI paboT, 10rOBapuUBaThCs, 00CYK/IaTh MPOLIECC U pe3ybTaT paboThl; 000011[aTh MHEHHUS

HEeCKOJIbKUX JTH0JIeH;

yuacTBOBATh B IPYIIOBBLIX opMax paboTsl (06CyskaeHusi, 00MeH MHEHHUSIMH, MO3TOBbIe IITYPMBI U Ip.);

BBITOJIHSTE CBOIO YacTh paboThl U KOOPAUHUPOBATh CBOM JIEMCTBUS C [PYTMMU U/leHaMU KOMaH/Ibl;

OL|eHMBaTh Ka4eCTBO CBOEr0 BKJIa/ja B O0IIHMi1 TPOAYKT IO KpUTEpUsiM, ChOpMYIMPOBaHHBIM yYaCTHUKAMHU

B3alMO/IeNCTBUSI.

3) YHueepca/ibHble pezyisimueHble Oelicmgusi obecneuugarom (HopMuposaHue CMbICA08bIX YCMAHOBOK U

JHCU3HEHHbIX HABbIKO8 AUYHOCMU.

Camoopranusanus:

CaMOCTOSITe/THO COCTaBJISTh TUIaH, alTOPUTM pellleHUs 3afiaun (UK ero 4acTh), BBIOMPATh CIOCo0 perieHust
C y4éTOM HMEIOIMXCSl PecypcoB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTHpOBaThb W KOPPEKTHPOBAaTh
BapUaHThI PeLleHUI C yU6TOM HOBOM UH(OPMaLUU.

CaMOKOHTpO/Ib:

@ BajeTh criocobamMy CaMOTIPOBEPKH, CAMOKOHTPOJIS TTPOLiecca U pe3y/ibTaTa pellleHrs] MaTeMaTHUeCcKOH
3ajauy;

@ TIpeJBU/IeTh TPYJHOCTH, KOTOPbIe MOTYT BO3HUKHYTh MPH pellieHuH 3a/jaul, BHOCUTb KODPEKTUBbI B
JlesTeIbHOCTh Ha OCHOBE HOBBIX 0OCTOSITENIbCTB, Hal/|eHHBIX OMMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

@ OlleHMBaTh COOTBETCTBUE pe3yJbTaTa [esiTe/lbHOCTU ITOCTaBIeHHOM 1IeJd U yCJIOBUSIM, OOBSICHSITh PUUMHbI
JOCTYDKEeHUS UM HeJJOCTKEeHHs LIe/, HaX0/[UTh OLIMOKY, /1aBaTh OLeHKY IIPHOOPETEHHOMY OTBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yuebHOro Kypca «Asrebpa» 8 Kiacc [o/bkHO obecrmieunBaTh AOCTVDKEHHWE —CJI@AYIOIINX
TIpeIMEeTHBLIX 00pa30BaTebHBIX Pe3Y/IbTAaTOB:

Yucia ¥ BBIYUC/IEHNSA
Wcnonb30BaTh HauajabHble TIPE/CTaB€HUS O MHOXECTBe [IeHCTBUTE/IbHBIX 4YKCeN [/ CpaBHEHUS,
OKDYTJIEHUSI W BBIUMCTEHU.; W300paXkaTh [eWCTBUTE/NbHbIE UYKWC/Ia TOYKAMH Ha KOOPAWHATHOM TIPSIMOM.
[TpuMeHSITb TIOHATHE apyU(MeTHUYeCKOro KBa/IpaTHOTO KOPHS; HAaXOAWUTb KBaJ[paTHble KOPHU, UCIO/b3Yys MPHU
HeoOXO0/ITUMOCTHKA/ILKYJ/ISITOP; BBIMOJIHATE TpeoOpa3oBaHUe BbIpaKeHHH, CO/lep’KallliX KBa/ipaTHble KODHH,
WCII0JIb3Y$sI CBOMCTBA KOPHEM.
Vcnionb3oBaTh 3anvcy OOMBIIMX W MasbIX YKUCeT C TIOMOLIbI0 IeCITUUHBIX Apobeii u crerneHeit uncia 10.

Anredpanyeckue BbIpa)KeHHS
[lpuMeHsITH TIOHSTHE CTereHu C LeJbIM Tl0Ka3aTesieM, BBIMOMHATL TpeoOpa3oBaHUe BbIpaXKeHHUH,
coZiep>KalluX CTereH! C L[e/bIM [0Ka3aTeseM.



BBINOSHATE TOXKJeCTBEHHbIe TIpeo0Opa30BaHMsl PAL[MOHAIBHBIX BBIPDAKEHUM Ha OCHOBE NPHUMEHEeHHs MpaBuil
JlelCTBUI HaJy MHOTOU/IeHaMU U anrebpanueckKuMu Apobsmu.

PacknagpiBaTh KBaZIpaTHBIN Tpexu/ieH Ha MHOXKUTE/IH.

[TpumeHsTh TipeoOpa3oBaHMe BbIpaKeHWU [/ pellleHdsi Pa3/MuHBIX 3a/auy M3 MaTeMaTUKHU, CMeXXHbIX
TIpeJMeTOB, U3 pealbHOM MPaKTHKU.

ypaBHEHI/IH U HEPABEHCTBA

Pemiate /MHelHble, KBaZipaTHble W pal[dOHa/bHbIE YpDaBHEHWs, CBOZSILIUECS K HUM, CHUCTeMbI ABYX
ypaBHeHUM C AByMsI TilepeMeHHBIMU.

[TpoBOUTH TIPOCTeMIIINe WCC/IeOBaHUsI YPAaBHEHUN U CHUCTEM ypaBHEHWM, B TOM UHCJ/ie C MPUMeHeHHeM
rpaduueckyx rpejcTaBaeHUN (ycTaHaBIMBaTh, UMeeT JIM ypaBHeHHe WM CUCTeMa YpaBHEHWM pellieHue, eCyu
HMeeT, TO CKOJIbKO ).

[TepexoauThb OT CI0BECHOM (HOPMYJTMPOBKY 3a/jauu K ee anrebpanueckoid MOZeI C MOMOILBI0 COCTaB/IeHUS
ypaBHEHUsI WM CUCTeMbl YDaBHEHUM, UHTePIIPETUPOBATh B COOTBETCTBUHM C KOHTEKCTOM 3a/lauM TIO/TyUeHHBIN
pe3y/bTar.

[TpuMeHSITh CBOWMCTBA UMCJIOBBIX HEpaBeHCTB /il cpaBHeHUs. OIleHKH; pelllaTh JIMHeMHble HepaBeHCTBA C
O/ITHOM TepeMeHHON M WX CUCTeMbI; /laBaTh rpauuecKyro W/UTIOCTPALIMI0 MHOKECTBA pellleHU HepaBeHCTRBa,
CUCTeMbI HEPaBEHCTB.

DyHKIMHU
[ToHMMaTh U UCIOJB30BaTh (PYHKI[MOHA/bHBIE TIOHATHUS U SI3bIK (TePMUHBI, CUMBOJIMUECKHe 0003HaueHus);
orpeiesiATh 3HaueHWe (PYHKIIMW T10 3HaUeHHUI0 apryMeHTa; Ompe/ieiaiTh CBOMCTBAa PYHKIIUU 110 ee TpaduKy.
CtpouTs rpacdvku 3/ieMeHTapHbIX PyHKIMI. OnMCchIBaTh CBOMCTBA YMC/IOBLIX (PYHKI[MH 10 UX TpaduKam.

OcBoenue yueOHOro Kypca «Asnrebpa», 9Kaacc 10/KHO 00ecrieunBaTh AOCTKEHNUe CJIeAYIOIINX
TpeZIMeTHLIX 00pa30BaTe/TbHbIX Pe3y/IbTaToOB:
Yuc/ia v BEIYMUC/IEHUS

CpaBHUBATh U YIIOPS0UMBATh palliOHa/IbHbIE U UPpal[MOHaIbHbIe UKCJIa.

BbImoHATE aprudMeTHUeckue eHMCTBUS C paljioOHaIbHBIMK YUC/IaMU, CoUeTasl yCTHbIE U MTMCbMeHHbIe
TIPUEMBI, BBITIO/IHATH BHIUUC/IEHUS C UPPALMOHA/IbHBIMU YMC/IaMHU.

HaxoauThb 3HaueHus1 CTereHew C LieJIbIMU [0Ka3aTesiMi U KOPHe; BIYUC/ISATh 3HaYeHUs] UMC/IOBBIX
BbIpa&KeHUH.

OKpyrisTh [|eCTBUTE/IbHbIE UMCIIA, BBIMOMHATD IPUKK/KY pe3y/bTaTa BbIUMCIEHU, OLIeHKY YMCIOBBIX
BbIpa&KeHUH.

YpaBHeHMs ¥ HepaBeHCTBa

PeriiaTh IUHEHHbIE U KBa/IpaTHbIE ypaBHEHMs, YPAaBHEHHsI, CBOASIIUECS K HUM, TTPOCTeHIIe ApOOHO-
palMoHabHble YpaBHEHUSI.

Permiath cHCTeMbI ABYX JIMHEWHBIX YpaBHEHUI C JBYyMsI rlepeMeHHbIMU U CUCTEeMBI IBYX YpaBHeHUM, B
KOTOPBIX OJJHO ypaBHeHHeE He SIB/SIeTCs TMHEUHbIM.

PemiaTh TeKCTOBBIE 33/laud anreOpanuecKuM CriocOO0M C TTOMOIIBIO COCTaB/IeHUsI YPABHEHUSI UJTH CUCTEMBI
JIByX ypPaBHEHHUH C IByMs IepeMeHHbIMU.

[TpoBOAUTH TIPOCTEHIIINEe UCC/IeJOBaHUS YPAaBHEHUM U CUCTeM YPaBHeHU, B TOM UKCJ/ie C pUMeHeHreM
rpaduueckux rnpe/craBjaeHul (yCcTaHaBIUBaTh, UMeeT JIM ypaBHeHWe WU/IM CUCTeMa YpaBHEHUU pellieHus,
eCJIU UMeeT, TO CKOJIBKO, U TIp.).

PeriaTh /MHelHbIe HEPaBEeHCTBA, KBaZlpaTHbIe HePABEHCTBA; U300paXkaThb pellleHre HepaBeHCTB Ha
YKMCJIOBOU TMPSIMOM, 3aMMChIBaTh pellieHre C TTIOMOIIbI0 CUMBOJIOB.

Pemmathb cucTembl TMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BK/IIOUAIOII1e KBaJlpaTHOe HePaBeHCTBO;
1300pakaTh pelleHre CUCTEMbI HEPAaBEHCTB Ha UMCIOBOM MIPSIMOM, 3aITUChIBaTh PeIlleHre C TIOMOII[bI0
CUMBOJIOB.

K crnosib30BaTh HepaBeHCTBA TIPU PellieHNH pa3/InyHbIX 3a/1ay.

DyHKIUN

Pacrio3HaBaTh (PyHKLMM M3ydeHHbIX BUJOB. IToKa3biBaTh CXeMaTH4yeCKH pacro/ioykeHre Ha KOOpAWHATHON
IUI0CKOCTH IpauKoB GyHKLMHA BUzA: y =kx, y =kx +b, y =k/x, y=ax*+bx+c, y=x3, y=VX, y=IXxI B 3aBMCHMOCTH
OT 3HaueHUM K03 (ULIMEHTOB; OMMChIBaTh CBOMCTBA (PYHKI[UH.



CrpouTth 1 n3006pakaTh CXxeMaTHUeCKH rpavKi KBaZlpaTUUHbIX (YHKIMI, OTIMCHIBaTh CBOWCTBA

KBa/IpaTUUHBIX (DYHKLMH M0 UX rpaprKam.

Pacrio3HaBaTh KBa/IpaTUYHYHO (PYHKLMIO 10 GopMyJie, IPUBOAUTh IPUMepPbl KBaZlpaTUUHbIX (DYHKLMN 13
peasibHOM »KW3HU, (PM3UKH, TeOMeTPUH.
ApudmMernueckas U reoMeTpuuecKas Nporpeccuu

Pacrio3HaBaTh apu)MeTHUeCKyr0 U reOMeTpUUeCcKyto MporpecCcuy Mpy pa3HbIX crocobax 3aJaHusl.

BEIMO/IHATE BBIYKUC/IEHHS C UCII0/Ib30BaHWeM (pOPMYJI N-ro 4jieHa apu(pMeTHUeCcKOu ¥ reoMeTpUUYecKon
TIPOrpecCuii, CyMMbI IIePBBIX N YJIEHOB.

306pa>kaTh 4ieHbI MOC/Ie0BaTeIbHOCTH TOUKaMU Ha KOOPMHATHOM T/IOCKOCTH.

Pemmats 3ajauM, CBA3aHHbIE C UMCIOBBIMM [10C/I€/]0BaTe/IbHOCTSIMU, B TOM UMCJIe, 3a/jaud U3 pealbHOU
)KU3HH (C UCII0/Ib30BaHWEM Ka/lbKY/IATOpa, LIU(POBBIX TEXHOIOTUM).



TeMmaTuyeckoe nnaHupoBaHue. Asrebpa. 8 knacc.

CornacHo y4yebHOMY niiaHy Ha Kypc anrebpbl B 8 Knacce BblAesnieHO3 Yaca B HeZesnto.
Mpooo/mKNTenbHOCTb y4ebHoro roga coctasnseT 34 Hepenu. ObLiee KONM4YeCTBO
YacoB B roay cocTtasnseT 102. I3 HUX Ha NMPOEKTHYI0 (MccnenoBaTeNbCKYIO)
NeATeNbHOCTb NPUXoANTCHA 6 YacoB, Ha KOHTPOJIbHbLIE paboThbl - 8 YacoB, Ha
MoOBTOpPEHMe - 6 4YacoB, Ha U3y4YeHne HOBOIro MaTtepuana - 82 yaca.

Noe ypoka | Tema ypoka Kon. yacos
FnaBal.anrebpanuyeckue ppoodwu. 22
1-2 Anrebpanydeckue apobu 2
3-5 OCHOBHOE CBOMNCTBO Apobu 3
6-8 Cno>xeHune u Bbl4NTaHMe anrebpanyeckmnx 3
npoben
9 BxogHasa KoOHTpoabHasa paboTa 1
10-13 YMHOXXeHMe n geneHune anrebpanyeckmnx 4
apoben.
14-15 Mpeobpa3zoBaHne BbipaXXeHUN, CoOAEPKALLMNX 2
anrebpanyeckune gpobwu
16-17 CTeneHb C uesibiM NnokasaTenem 2
18-19 CBOWCTBA CTENeHN C LesbiM NoKasaTenem 2
20-21 PelleHne ypaBHeHUN 1 3a8a4 2
22 KoHTposibHasa paboTa 1
MnaBa 2. KBagpaTHblie KOHM. 17
23 3afavya 0 HaX0XOeHUW CTOPOHbLI KBaapaTa 1
24-25 NppaunoHasabHble Yncna 2
26-27 Teopema lMudaropa 2
28-29 KBagpaTHbI KOpeHb (anrebpanyecknin noaxon) 2
30-32 rpaurK 3aBMCMMOCTU y=+/x.CBONCTBA 3
KBaLpPaTHbIX KOPHEWN.
33-35 NMpeobpa3zoBaHme BbIpaXXKEHUNN, COAEPKALLNX 3
KBaZpaTHbIE KOPHMN.
36-38 Kybnyecknin KopeHb 3
39 KoHTponbHasa paboTa 1
MNnaBa 3. KBagpaTHble ypaBHEHUA. 18
40-41 Kakune ypaBHeHNA Ha3blBalOTCAa KBagpaTHbIMU 2
42-45 dopMyJla KOpHEN KBaAPaTHOIrO ypaBHEHUSA. 4
46-47 BTopas popMyna ypaBHEHUNSA KOPHEN 2
KBaZpaTHOro ypaBHEHUS.
48-50 PewweHne 3agau 3
51-52 HenosiHble KBagpaTHbIe YpaBHEHNA. 2
53-54 Teopema Buera. 2
55-56 Pa3no)xeHue KBagpaTHOro Tpex4yseHa Ha 2
MHOXXUNTEJIN.
57 KoHTponbHasa paboTa 1
FnaBa 4. CucrteMbl ypaBHEHUN. 17
58-59 JInHenHoe ypaBHeHMe C ABYMSA NepeMeHHbIMU 2
60-61 papuk NMHENHOro ypaBHeHUA C ABYMS 2
nepeMeHHbIMUN
62-63 YpaBHeHMe npsamon 2
64-66 Cncrtembl ypaBHEeHUN. PelleHne cuctem 3
CNocoboM CrioXKeHuUs.
67-68 PeweHne cuctem cnocobom NogCTaHOBKU 2




69-71 PeweHmne 3aga4 C NOMOLbIO CNCTEM YPaBHEHWUN
72-73 3aja4M Ha KOOPAMHATHOW MJIOCKOCTU
74 KoHTponbHasa paboTa

MnaBa 5. PyHKUUM.

NU)NNNNEHNUJ

75-76 YTeHune rpaurkos

77-78 Y10 Takoe pyHKLNA

79-80 papuK PyHKLNN

81-82 CBounctBa (pyHKUUN

83-85 JInHenHasa pyHKLNS

86-87 _k

DOyHKUNA y=,nee rpapuk
88 KoHTponbHasa paboTa

naBa 6. BepoATHOCTb U CTaTUCTUKA.

6

89-91 CTaTucTn4eckme XxapakKTepucTmuKu 3
92-93 BeposaTHOCTb PaBHOBO3MOXXHbIX COObITUN 2
94 CNoXKHble 3KCNepuMeEHTb! 1
95-100 MOBTOpPEeHne 9)
101-102 NTorosas KoHTponbHasa paboTa 2




TeMmaTuyeckoe naaHMpoBaHue
Anrebpa 9 knacc

CornacHo y4yebHomy nnaHy MBOY «Kybyxanckas OOLU» Ha Kypc anrebpbl B 9 kKnacce
BblAesieHo 3 Yaca B Hegeno. MpoaoKmTenbHOCTb y4ebHoro roga coctasnset34
paboynx Hegenn. ObLLee KONMYECTBO YacoB B roay - 102. I3 HUX Ha NMPOEKTHYIO
(nccnepoBaTeNbCKYO) AEATENbHOCTb MPMUXOANTCA 6 YaCOB, HA KOHTPOJIbHbIE paboTbl -
8 4yacoB, Ha U3y4yeHne HOBOro MaTepuana - 12 4acos.

Ne Kopn Paspen. Tema ypoka Konuuect
ypoKa | 3/sieMeHTa BO 4acoB
3 MNnaBal. HepaBeHcTBa. 19
1-3 1.4.5 JencTtButenbHbIe Yncna 3
4-5 3.2.1 ObLime CcBONCTBa HEPABEHCTB 2
6-9 3.2.2 PelueHne nMHEeNHbIX HEpPaBEeHCTB 4
10 BxofoHasa KOHTpoabHasa paboTa 1
11-13 3.2.4 PeweHne cucTtem JIMHENHbLIX HEPABEHCTB 3
14-16 [loKka3aTenbCTBO HEPABEHCTB 3
17-18 Y710 03HayvaloT CQ1oBa «C TOYHOCTbLKO [0 ...» 2
19 KoHTponbHasa paboTa 1
5.1 FnaBa 2. KBagpaTtuiyHasa cpyHKuus 20
20-23 5.1.7 KaKyto yHKUMIO Ha3blBAlOT KBagpaTUYHOW 4
24-25 5.1.7 (pachmnk n cBONCTBa PYHKLMN 2
26-30 5.1.7 CoBur rpamka yHKUMM  BOOJSb OCEN 5
KoopauHaT
31-34 5.1.7 (padunK PyHKLNN 4
35-38 3.2.5 KBafpaTHble HepaBeHCTBa 4
39 KoHTposibHasa paboTa 1
MnaBsa 3. YpaBHEHUA U CUCTEMbI YPABHEHUN 15
40-43 2.4.3 PaunoHasibHble Bblpa>keHns 4
44-45 3.1.4 Llenbie ypaBHeHNS 2
46-49 3.1.10 OpobHble ypaBHEHMUSA 4
50-53 3.3.1 PelwwleHne 3a4a4 C NOMOLLBLIO YPaBHEHUN 4
54 KoHTponbHasa paboTa 1
55-58 3.1.6 Cncrtembl ypaBHEHUW C ABYMSA NepeMeHHbIMU 4
59-60 3.3.2 PeweHwne 3apav 2
61-63 5.1.11 pachmnyeckoe nccnegoBaHme ypaBHEeHUN 3
64 KoHTposibHasa paboTa 1
4.1 MnaBsa 4. ApucpMeTnyeckas m 17
reomMeTpuyeckKas nporpeccum
65-66 4.1.1 YumncnoBble NocsenoBaTes/IbHOCTH 2
67-69 4.2.1 ApucpmMeTnyeckas nporpeccus 3
70-72 4.2.2 CyMMa nepBbIX Y4J1€HOB apuPMeTNYeCKOoN 3
nporpeccuu
73-75 4.2.3 (eomMeTpuyeckaa nporpeccus 3
76-77 4.2.4 CyMMa nepBbIX YJ1€HOB reoMeTpUYeCKOon 2
nporpeccumn
78-80 4.2.5 [MpoCTble N C/I0XKHbIE NPOLIEHTHI 3
81 KoHTponbHasa paboTa 1
NnaBa 5. CTaTuCTUKa U BEPOATHOCTDb 7
82-83 BbibopoYHbIE nccienoBaHns 2
84-85 NHTepBanbHbIN psad. TucTtorpaMmma 2
86 XapakTepuctmnkm pasbpoca 1
87 CTaTncTn4yeckoe oueHmnBaHme 1 NPorHos3 2




89-100 lMoBTOpEHNe 12

101-102 NToroBas KOHTposibHas paboTa 2

Y4yebHO-MeTOaMuYeckoe obecnevyeHue obpasoBaTesibHOro npouecca.

Obs3zarenibHbIe y4ebHbIe MaTepHuasibl 419 YH1EHNKA:

8.

0.

Hopodees I'.B. Anrebpa, 8 k., yueOHuK /15 0b1eobpaszoBaresisHbIX yupexxaenuit/ I'.B. [Jopodees,
C.b. CyBopoBa u gp. — M.: Ilpocgetrienue, 2011. PekoMeH70BaHO MUHHCTEPCTBOM 00pa30BaHUs U
Hayku Poccuiickoit Deznepariyiy, COOTBETCTBYeT 00s13aTe/IbHOMY MHUHUMYMY COZIep>KaHHSI OCHOBHOT'O
ob1riero obpa3oBaHus 10 MaTeMaTHKe.

MunaeBa C. C. Anrebpa, 8 ki., pabouas Ttetpages / C. C. MwunaeBa, JI. O. PocnoBa.- M.:
[TpocBeluenue, 2011.

EBcradnesa JI.II. Anrebpa, 8 ki.: gugaktuueckue marepuassl / JLIT. EBcradbesa, A. I1. Kapm .- M.:
[IpocBeluenue, 2011.

Ky3HeuoBa J1.B. Anrebpa, 7-9 kn.: KOHTpoJibHble paboTkl/ J1. B. Ky3Heuosa, C. C.

MunHaeBa, 1.0. PocnoBa. - M.: lNpoceeweHune, 2011.
Ky3HeuoBa J1. B. Anrebpa, 8 kn.: Tematudeckume tecThl. / J1. B. Ky3Heyoa C. C.
MwnHaeBa, J1.0. PocnoBa. - M.: lNpoceeweHune, 2011.

HopodeeB I'. B. Anrebpa, 9 ki.: yueOHUK assi oOijeobpa3oBarenbHbeix opraHusaruii / I'. B.
Hopodees, C. b. CyBopoga, E. A. Bynumosuu u ip. — M.: IIpocBelijeHue, 2017.

. MunaeBa C. C. Anrebpa, 9 ki1.: pabouasi Tetpazb. B 2 u. / C. C. MuHaesa, JI. O. PocnoBa. — M.:

[Tpocserienue, 2015.
MunaeBa C. C. Anrebpa, 9 ki1.: pabouast Tetpazgs. B 2 u. / C. C. MuHaesa, JI. O. PociioBa. — M.:
[Tpocserienue, 2015.
EBcradnesa JI. I1. Anrebpa, 9 ki.: gunaktruueckre matepuasnsi /J1. I1. EBcradwea, A. I1. Kaprn. — M.:
[TpocBeluenue, 2017

10.KysneuoBa JI. B. Anrebpa, 9 kn.: Temaruueckue tectsl / JI. B. Kysnenora, C. C. Munaesa, JI. O.

Pocnosa u gp. — M.: IIpocseljenue, 2017.

11.Kysneuosa JI. B. Anrebpa, 7—9 ki1.: KoHTposbHBIe paboTs / JI. B. Ky3uernora, C. C. MuHaega, J1. O.

1.

2.

3.

PocnoBa. — M.: [Ipocsemenue, 2017.

Merognyeckne MarTepunasibl 1A y9INTeEeJ1A:

Hopodees I'.B. Anrebpa, 8 k., yuebHuK /151 001eobpasoBaresnsHbIX yupexxaenuit/ I.B. [Jopodees,
C.b. CyBopoBa u zp. — M.: IIpocseinenue, 2011. PekomeHzj0BaHO MUHHCTEPCTBOM 00Opa30OBaHUs U
Hayku Poccuiickoit denepariyiy, COOTBETCTBYeT 00s13aTe/IbHOMY MHUHUMYMY COZIep>KaHHSI OCHOBHOTO
obujero obpa3oBaHusi 10 Marematuke. [lopodeeB I'. B. Asrebpa, 9 k.. yuyeOHUMK gyist
ob6meobpa3oBaresibHbIX opranu3anuii / I'. B. Jopodees, C. B. CyBoposa, E. A. BynumoBuy u ap. —
M.: [Ipocseiienue, 2017.

Hopodees I'.B. Anrebpa, 8k., kaura asist yuurens / I'.B. [Jopodees, C. C. MunaeBa C.B. CyBoposa.-
M.: [Ipocseiienue, 2011.

Cysopoga C. B. Anre6pa, 9 ki1.: Mmeroanueckue pekomeHgaiuu / C. b. CyBopoga, E. A. Byrumoswuu JI.
B. KysHnenjoBa u gp. — M.: [Ipocseienue, 2017.
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