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IHosicHUTEABbHAA 3aAIIMCKA

Pabouas nmporpamma yuebHOTo Kypca «Anredpa» Ha ypoBEHb OCHOBHOTO OOIIETo
obpazoBanus pisa ooyuaromuxcs YYOO «COI «Bukropus» pazpaboTaHa B COOTBETCTBUH C
TpeOOBaHUSAMMU:

e @epnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06 o6pazoBanuu B Poccuiickoii
Denepauuny;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O6 yTBepKaeHUN
(benepaabHOro roCyAapCcTBEHHOT0 00pa30BaTEIBHOTO CTaHIAPTa OCHOBHOTO
o01rero oOpa3oBaHUsY;

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 370 «O06 yTBepxkaeHuu ¢eaeparbHOn
00pa3oBaTeNbHON MPOrpaMMbI OCHOBHOTO 00IIETO0 00pa30BaHUsY,

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHM3alUH U OCYIIECTBICHUS 00pa30BaTEIBHOMN NEITEIEHOCTH O OCHOBHBIM
0011e00pa30BaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMam
HavyaJIbHOTO 00IIEero, OCHOBHOT'O OOILETo U CPeTHEero o0Iero 00pa3oBaHus»;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOIOTUIECKHE TPEOOBAHUS K OpraHU3aIHsIM
BOCIIUTAHUS U O0Yy4EHHs, OT/bIXa U 03[JOPOBJICHHS ACTEH U MOJIOJCIKIY,
YTBEP>KJICHHBIX TOCTAHOBJICHUEM IJIABHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnenndeckne HOPMaTHUBBI U TPeOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIOBeKa (haKTOPOB CPEbl OOMTAHHUSY,
YTBEP>KJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIENIIMY PAa3BUTHUS MATEMaTHUECKOTO 00pa30BaHus, YTBEPKICHHON
pacniopsbkenueM [Ipasurenscra ot 24.12.2013 Ne 2506-p;

e y4eOHOro MmiIaHa OCHOBHOTO 00I1ero oopazoBaHust (IPOTOKOJI IIEICOBETA OT
30.08.2023r. «O06 yTBepkIeHIUH OCHOBHON 00pa30BaTeNIbHON MPOTrpaMMBI
OCHOBHOT'O 00IIIEro 00pa30BaHUSI»);

e (enepanbHOil paboueil mporpaMmbl yueOHOTo Kypca «Anredpay, KOTOpbIi BXOJUT
B COCTaB y4eOHOro npeaMera «MaremaTukay.

Pabouas mporpamMmma opueHTHpOBaHa Ha II€JIEBbIC IPUOPUTETHI, CHOPMYITUPOBAHHBIC B
benepanbpHON paboueil mporpaMmme BOCIUTAHUS U B paboueil mporpamme Bocriutanus YYOO
«COLI «Bukropus».

Anre0pa sBIseTCA OJTHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEr0 00pa30BaHUs.: OHa
o0ecrnieunBaeT U3y4eHHue JPYyTrux AUCUUIUINH KaK €CTECTBEHHO-HAYYHOI'0, TaK U
TYMaHUTapHOTO LIMKJIOB, €€ OCBOEHUE HEOOXOAMMO JUISl MTPOJOKEHHsS] 00pa30BaHus U B
MOBCETHEBHOM >kU3HU. Pa3BuTHe y 00yuaronmxcs HayuyHbIX IPEICTaBICHUN O
MIPOUCXOKACHUH U CYITHOCTH ajredpandeckux abCcTpakiuii, cnocode oTpaxeHus
MaTeMaTU4eCKOW HayKOMU SIBIICHUH U MPOIIECCOB B MPUPOJIC U OOIIECTBE, POJIH
MaTeMaTHYECKOr0 MOJICIMPOBAHNUS B HAYYHOM MTO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET
(hOpMHPOBAHNIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIIJICHUS, HEOOXOIUMBIX IS
aJlanTalliy B COBpEMEHHOM I poBoM ob1ecTBe. Mzyuenue anredpsl o0ecrieynBaeTt
pa3BUTHE YMEHUsI Ha0J10/1aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO 0OOCHOBBIBATH CBOM JICHCTBHS U
BBIBOJIbI, (popMysrpoBaTh yTBepkAeHUsA. OCBOCHUE Kypca anredpbl 0OecreynBaeT pa3BUTHE



JIOTHYECKOTO MBIIUICHHUS 0OYYAOIIIXCS: OHU MCIIONB3YIOT IETYKTHBHBIE U WHIYKTHBHBIE
paccyxeHus, 0000LICHUE U KOHKPETU3AIHIO, abcTparupoBaHue 1 aHanoruw. O0ydyeHue
anre0pe npernonaraeT 3Ha9YuTeIbHBIH 00BEM CaMOCTOSTEIBHOMN e TEITLHOCTH
00y4YaroIIUXCsl, IO3TOMY CaMOCTOSITEIIbHOE PEIICHHUE 3314 SIBJISCTCS peann3anen
JEeSITeTbHOCTHOTO MPHHIIUIIA O0YYCHUSI.

B ctpykType nporpammsl yueOHOro Kypea «Anredpa» uist OCHOBHOTO 00IIero 00pa3oBaHus
OCHOBHOE€ MECTO 3aHUMAIOT COJICPKATEIbHO-METOANYECKUE TUHUU: «Hucna 1 BEIYUCICHUS,
«AnreOpanueckre BbIpaKeHUs», « Y paBHEHUS U HepaBeHCTBay, «Dynkuuny». Kaxnas u3
3TUX COJIEPKATEIbHO-METOIMUYECKUX JTUHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUCHUS
Kypca, B3aUMOJICHCTBYS C APYTUMU €r0 JIMHUAMU. B Xoze nu3yuenus yueOHOro Kypca
00y4aroIuMCs IPUXOIUTCS JIOTHYECKU PACCYKIATh, HCIIOIh30BATh TEOPETUKO-
MHO>KECTBEHHBIN A3bIK. B CBsI3U € 3TUM B porpamMmy y4eOHOro Kypca « Aiaredpa»
BKJIFOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, ITPE/ICTABIICHHBIEC BO BCEX OCHOBHBIX pa3jieiax
MaTEeMaTHYeCKOro o0pa3oBaHus U CIIOCOOCTBYIOIIKE OBIIAJICHUIO O0YUYaIOITUMUCS OCHOB
YHUBEPCAJIHLHOTO MAaTEMaTUUYECKOTO si3bIKa. CoepkaTeIbHON U CTPYKTYPHOM 0COOCHHOCTHIO
y4eOHOro Kypca « Anredpay sIBISIeTCS €ro HHTErPUPOBAHHBIN XapakTep.

COI[ep)KaHI/Ie JHnn «Ynciia U BEIMUCICHU CIIYKUT OCHOBOH JJISA I[aJIbHefIHIeFo N3y4YCHUA
MaTEMaTHKH, CIIOCOOCTBYET PA3BUTHIO Y OOYYAIOIIMXCS JIOTHIECKOTO MBIIUICHUS,
(hOpPMUPOBAHHUIO YMEHUS TI0JB30BAThHCS AITOPUTMAMH, a TAKKE MPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JUIsl IOBCETHEBHOM JKU3HU. Pa3BuTHE OHATHS O
YHUCJI€ Ha YPOBHE OCHOBHOTI'O 00I1IeT0 00pa30BaHus CBSI3aHO C PAlIMOHATBLHBIMU U
UppalMOHAILHBIMU YUCIIaMH, (GOPMUPOBAHHEM MIPEICTABICHUN O JCHCTBUTEILHOM YHCIIC.
3aBepieHre OCBOSHUS YUCIIOBOM JIMHUM OTHECEHO K CpEeAHEMY 00IIeMy 00pa30BaHHIO.

Copepxanue IByX alnredpandeckux JUHUN — «Anredpanyeckue BIpaKeHUs» U «Y paBHEHUS
Y HEpaBEHCTBA» — CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCSI MATEMATUYECKOTO
anmnapara, He00X0IMMOTO JJIsl PEeLIeHUS 3a7a4 MaTEMaTUKH, CMEXHBIX MPEIMETOB U
MIPAKTUKO-OPUEHTHUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOTr0 00111eT0 00pa3oBaHus yueOHbIN
MaTepuai rpynnupyercss BOKPYT palliOHAIbHBIX BbIpaKeHUH. Anredpa AeMOHCTPUPYET
3HAUEHUE MATEMAaTUKH KaK S3bIKa JJI IOCTPOCHUS MaTEMATHYECKUX MOJEIIEH, ONTMCAHUS
MIPOLIECCOB U ABJIEHUH peanbHOro Mupa. B 3amaun o0yuenus anreOpe BXOAIT Takke
JanbpHelee pa3sBUTHE AITOPUTMUYECKOTO MBIIIIJIEHHS, HEOOXOIUMOTr0, B YaCTHOCTH, JUIS
OCBOEHUS Kypca HH(OPMATUKH, U OBJIaJICHHE HaBbIKaMU J€yKTUBHBIX PacCyKJI€HUH.
IIpeoOpa3oBaHue CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUS, CIOCOOHOCTEH
K MareMaTH4eCKOMY TBOPYECTBY.

Copepxanrie GpyHKIHOHATBHO-TPAPUUECKON JIMHUN HAIEJICHO Ha MOJyYeHHE
o0ydJaronuMucs 3HaHUH 0 PYHKIUAX KaK BaXHEHIIIEH MaTeMaTHIECKON MOIeTTH IS
OIMCAHUS U UCCIIEOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBICHUN B IPUPOJIE U OOIIECTBE.
N3yyenne matepuana cnocoOCTBYET pa3BUTHIO Y O0YUaIOIIUXCsS YMEHHS UCTIOIb30BaTh
pa3IMYHBIE BBIPA3UTEIIBHBIE CPEJICTBA SA3bIKA MATEMATUKHU — CIIOBECHBIE, CUMBOJIMYECKHUE,
rpadguveckre, BHOCUT BKJIaJ B (GOPMUPOBAHUE MIPEICTABIICHUN O POJIN MAaTEMaTUKH B
Pa3BUTUHU UMBWIN3ALMUHU U KYJIbTYPBI.

CornacHo yueOHOMY IUIaHy, B 7—9-X Kiaccax uzydaeTcs yueOHbI Kypc «Anredpay,
KOTOPBIH BKITIOYAET CIEAYIONINE OCHOBHBIC pa3/ieNbl coaepkaHus. «Uncia 1 BEIYUCICHUS,
«AnredpanyuecKue BHIPAKEHUS», « Y paBHEHHS U HEPABEHCTBaAY, « DYHKIIUNY.



Ha m3ydenune yuebHOro Kypca «Anredpa» orsoautcs 306 gacos: B 7-m kiacce — 102 gaca (3
yaca B HeJemo), B 8-M kiacce — 102 gaca (3 gaca B Heneo), B 9-m kimacce — 102 gaca (3
yaca B HEJEITIO).

Jliig peanuzanuy IporpaMMbl UCIIOJIB3YIOTCS Y4€OHUKH, JOMYIIEHHBIE K UCIIOJIb30BAHUIO
MIPY peaTh3alii UMEIOIUX TOCYAapCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPAMM
HaYyaJbHOTO 00IIEero, OCHOBHOTO OOIIEro, CpeTHEro o0Iero 00pa3oBaHus OpraHU3alUusIMy,
OCYIIECTBISIONUMHU 00pa30BaTEIbHYIO NEATEIHHOCTh, MPUKa30M MUHIIPOCBEIICHUS OT
21.09.2022 Ne 858:

e Aunrebpa, 7 xiacc /Mep3nsk A.I'., [Tononckwuii B.b., fIkup M.C.,. AkiinonepHoe
obmectBo «M3aarenscTBo "IIpocBenienue’'»;

e Aunre0pa, 8 xitacc /Mep3nsk A.I'., [Tononckwuii B.b., fIkup M.C.,. AkiinonepHoe
obmiectBo «M3aarenscTBo "IIpocBenienne’'»;

e Aunrebpa, 9 xitacc /Mep3nsk A.I'., [Tonouckwuii B.b., SIkup M.C.,. AkiinonepHoe
obmectBo «M3aarenscTBo "IIpocBemienne’»;

DneKTpOHHBIE 00pa30BaTeNIbHBIE PECYPCHI, JOMYIIEHHBIE K UCIIOIb30BAHUIO MPU peaTn3aluu
HMMEIOIINX FOCYJaPCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEIbHBIX MPOrPaMM HAYaJIbHOTO
00111ero, OCHOBHOT'O OOIIIETO, CpeTHEro 00I1Iero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

Anrebpa, 7 kiace. PI'AOY IO «Akanemuss Munnpocsenienus Poccuny,
Anrebpa, 8 kirace. PI'AOY IO «Akanemus MunnpocsenieHus Poccuny,
Anrebpa, 9 kiacc. DI'AOY JI10 «Akagemus MunmpocsemieHus Poccuny;
s <, >

Conep:xxanue yueOHOro nmpeamMera

LV )
/- KJIACC
‘Inc.na U BBIYUCJICHUA
JlpoOu OOBIKHOBEHHBIE U IECATHUHBIE, IEPEX0]] OT OAHOM (POPMBI 3amucu 1podeil K JpyTroi.
HOH?[TI/IG paHI/IOHaJ'IBHOFO ‘-II/ICJ'Ia, SaHI/ICI), CpaBHCHI/IG, ynOprI[O‘-II/IBaHI/Ie paHI/IOHaJ'II)HI)IX
qUCCeJI. ApI/I(l)MeTI/ILIeCKI/Ie I[eflCTBI/ISI C paI_II/IOHaJ'ILHBIMI/I qucJiaMH. PeH.IeHI/Ie 3a4a4 U3
peaibHOM MPaKTUKHU HA YacTH, Ha IpoOHu.
CreneHb ¢ HaTypaJbHBIM [TOKA3aTeIeM: ONpeielieHne, Ipeodpa3zoBaHue BhIpaXKEHUN Ha
OCHOBC OHpC,Z[CJ'ICHI/IH, 3aIlIuCh 60J'ILI_I_II/IX YqUCCJI. HpOL[eHTLI, 3aIIUCh HpOLIeHTOB B BUJC I[pOGI/I
1 Ipo0u B BHJIE TIPOIIEHTOB. TPpH OCHOBHBIE 33/1a4i Ha TIPOIIEHTHI, pElIeHUE 3a1a4 U3
peanbHON MPAKTUKHU.
HpI/IMCHCHI/IC HpI/ISHaKOB JCIINMOCTH, paBJ’IO)KeHI/Ie Ha MHOKUTCIIN HaTypaJIBHBIX YqUuCeJI.

PeanbHble 3aBUCHUMOCTH, B TOM YHUCJIE IIpsiMasi U 00paTHasi MPOHOPIIMOHATBHOCTH.

AJiredpanyeckue BbIpaKeHUs



[TepemeHnHbIE, YMCIOBOE 3HAUEHUE BBIPAKEHUS C IEPEMEHHOU. J[onyCcTHMbIEC 3HAYEHUS
MECPCMCHHBIX. Hpel[CTaBJIeHI/Ie 3aBUCUMOCTH MCIKAY BCJIIMYMHAMU B BUJIC (I)OpMy.]IBI.
Boruncnenus no popmynam. [IpeobpazoBanre OyKBEHHBIX BBIPAKEHUMN, TOKIECTBEHHO
paBHBIE BBIpAYKEHUS, IpaBUia peoOpa3oBaHUs CYMM U MPOU3BEACHUI, ITpaBUila PaCKPbITHS
CKOOOK U IIpUBEIeHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTEIICHH C HaTypaJIbHbIM I1IOKAa3aTCJICM.

OnHounensl u MHOTOUWIEHBI. CTeneHb MHOTOWIEHA. Cll0KEHUE, BRIUMTAHUE, YMHOKEHHE
MHOTO4JIEeHOB. DOpPMYJIIbI COKPAIIEHHOTO YMHOKEHHUS . KBaJAPAT CYMMBI U KBaJIpaT pa3HOCTH.
dopMyna pa3HOCTU KBaJapatoB. Pa3nokeHre MHOTOUYJICHOB

Ha MHOKUTEJIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHe, KOPEHb YPaBHEHHUS, IIPaBHIIa IPeoOpa30BaHusl ypaBHEHUS, PABHOCHIIBHOCTD
YpPaBHEHUU.

JIunelHOEe ypaBHEHHUE C OJTHOM MIEPEMEHHON, YMCIIO KOPHEH JIMHEHHOTO YPaBHEHNUS, PELIEHUE
JTUHENHBIX ypaBHeHUH. CocTaBlieHNEe ypaBHEHUH 10 YCIIOBUIO 3a/1aul. Pelienre TeKCTOBBIX
3a/1a4 ¢ IOMOUIbIO YPaBHEHUM.

JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Crucrema IByX JTUHEHHBIX
ypaBHEHHUI ¢ JBYyMs IEpEMEHHBIMU. PerieHne cuctemM ypaBHEHH ClIOCOOOM MOJCTAaHOBKH.
[Ipumepsl pemieHnst TEKCTOBBIX 3a1a4 C IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUHT

Koopaunara Toukn Ha npsimMoil. Yucnossle IPOMEXKYTKH. PaccTosiHre Mex 1y AByMS TOUKaMHU
KOOPAMHATHOU IIPSIMO.

[IpsimoyronbHas cucrema koopauHar, ocu OX u Oy. Abcuucca u opAnHaTa TOYKU Ha
KOOpAUHATHOH TuiocKocTH. [Ipumepsl rpadukos, 3ananHbix popMynaMu. UteHue rpagukon
peanbHbIX 3aBucuMocTeil. [lonarue pynkuuu. ['paduk pynkunu. ColicTBa QyHKIUI.
Jluneitnas pynkuws, ee rpaduk. ['padux dynkuun y = |X|. [padudeckoe perieHue
JIMHEWHBIX YPaBHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8- KJjacc

Yuciia 1 BLIYMCJIEHUA

KBanpatuslit kopeHnb u3 uncina. [lousarue 06 uppanuonansHoM yucie. Jlecarnynbie
MPUOIIKEHUSI UpPAIMOHAIBHBIX ncell. CBOMCTBa apu(PMETHIECKUX KBaIpaTHBIX KOPHEH U
WX PUMEHEHHE K MpeoOpa30BaHHUIO YUCIOBBIX BHIPAKEHUN U BBIYUCICHUSM.
JlelicTBUTENbHBIC YHCIA.

CrerneHs ¢ LIEJIBIM IIOKAa3aTelIEM B €€ CBOICTBA. CTaHI[apTHaH 3aIlliCh 4Yuciia.

AuaredpanyecKne BbIPaKeHHUs



KBanpatHblii TpexusieH, pa3ioKeHue KBaJpaTHOTO TPEXUuIeHa Ha MHOKUTEIH.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aynredpandeckoit npodu. CiioxkeHue,
BBIYMTAaHUE, YMHOXKEHHUE, JICJICHUE alreOpandeckux npoOeii. PanmoHalbHbIE BRIpOKEHUS U
UX npeoOpa3oBaHue.

YpaBHeHusI U HEPaBEHCTBA

KBanpartHoe ypaBHeHue, popmyia KopHei kBagpaTtHoro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOASIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [Ipocrelimue apooHo-
paloHaIbHbIE YPAaBHEHUS.

I'paduueckas uHTEpIIpETAUS YPABHEHUH C ABYMS IIEPEMEHHBIMU M CUCTEM JTMHEHHBIX
YPaBHEHUI C IByMs IepeMEHHbIMU. [IpuMeph! penienyst CuCTeM HEJIMHENHBIX YPaBHEHU C
JBYMsI IEPEMEHHBIMHU.

Perienue TekcTOBBIX 3aJau alreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM EpEMEHHOMN.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA € 0JIHOM nepeMeHHoN. CrucTeMsl
JIMHEHHBIX HEPABEHCTB C OJHON IIEPEMEHHOM.

DOyHKIUH

[Tonstue @pynkunu. O61aCTh ONpeEnEIeHHs] U MHOKECTBO 3HaueHUN (pyHKIMU. CriocoObl
3amanus QyHKIUH.

I'padux pynkuuu. Urenue cBoiictB ¢pyHkimu no ee rpapuky. [Ipumeps rpaguxo GyHKIMH,
OTPaKAIOIINX PeaTbHBIE TPOIIECCHI.

OyHKIUH, OMHUCHIBAIOIIUE MPSIMYIO U OOPATHYIO MPOMOPIIMOHATBHBIC 3aBUCUMOCTH, X
rpaduku. OyHKIUU Y = X3, Y = X3,y = \/X, y = |X|. I'paduyeckoe perieHe ypaBHEHHIA U
CHCTEM YpaBHEHUI.

LV )
0-i1 kJacce
Yucaa v BBIYUCICHUS
ParmonanbHbIe yKcia, UppaMOHAIBHBIC YUCIIA, KOHEYHbIC U OCCKOHEUHBIE IECATHYHBIC
Apoou. MHOKECTBO IEHCTBUTEIBHBIX YMCE, JCHCTBUTEIbHBIC YNCIIa KaK OECKOHCUHBIE
JeCATUYHBIC poOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKIY MHOXKECTBOM

JEUCTBUTEIBHBIX YNCET U KOOPAUHATHOW MPSAMOMU.

CpaBHEHME NEUCTBUTENBHBIX YHCEIT, apU(PMETHUECKHUE ICUCTBUS C ICUCTBUTEIHHBIMU
YHCIIaMU.

Pa3MCpBI 00BEKTOB OKPYZKaromero M1upa, JJIMTCIbHOCTb IMTPOILIECCOB B OKPYIKAIOIIEM MUPC.



[TpubnuxeHHoe 3HaYeHNUEe BEIMYUHBI, TOYHOCTb NpHOIMKeHust. OKpyrieHHe YHCerl.
IIpukuaka u oLleHKa Pe3yJIbTATOB BBIYUCIICHUN.

YpaBHeHusI 1 HEPaBEHCTBA

JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIMXCS K TUHEUHBIM.

KBagparnoe ypaBHeHue. Penienue ypaBHeHMI, CBOIAIIMXCS K KBaApaTHbIM. bukBapaTHOE
ypaBHeHue. lIpumepsl peleHnst ypaBHEHUM TPETher U YETBEPTOM CTEIIEHEH pa3IoKEHUEM Ha

MHOXHUTCIIHN.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUHN. Pellienne TeKCTOBBIX 3a/1a4 alreOpanieckum
METO/IOM.

VYpaBHeHHeE ¢ IByMs IEPEMEHHBIMU U ero rpaduk. Pemenne cucreM IByX JIMHEHHBIX
YpaBHEHUH ¢ ABYMs [IEPEMEHHBIMU. Pellienue cucteM AByX ypaBHEHUH, OJHO U3 KOTOPBIX
TUHEIHOoe, a Ipyroe — BTOpo# cteneHu. I'padudeckas MHTEpIpeTalus CUCTEMbI YpaBHEHHI ¢
JBYMsI IEPEMEHHBIMHU.

Perrenre TeKCTOBBIX 3a1a4 alreOpanyecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemenre nuHeNHbIX HEPABEHCTB C OAHOU NEpEeMEHHOM. Penienue cucteM JIMHENHbIX
HEPaBEHCTB ¢ OJJHOU NlepeMeHHoM. KBagpaTHbie HepaBeHcTBa. [ padudeckast nHTepIpeTaIys
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DyHKUMH

KBagparuunas gynkius, ee rpadux u cBoiictsa. [lapabora, kKoopAMHATHI BEPIITUHBI
napaboibl, 0Ch CHMMETPHUU TapadOIIbL.

I'padukn dysxmmii y = kx, y =kx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux cBoiictaa.
YuciioBbie MOCI€10BATETLHOCTH U MPOTPECCHH

[TonsiTHE YMCIOBOM MOCIIEIOBATEILHOCTH. 3aJaHUE TTOCIIEIOBATEIFHOCTH PEKYPPEHTHOM
¢bopmyoit u Gpopmyoii N-ro useHa.

Apudmernueckas u reomeTpudeckas mporpeccuu. opmysisl N-ro wieHa apuPMeTHIECKON 1
T€OMETPUYECKON ITPOTrPECCUI, CYMMBI IIEPBBIX N-X YJIECHOB.

N300paxeHnue 4ieHOB apu(METHUECKON 1 T€OMETPHUUECKON IPOrpeccuil ToUuKkaMu Ha
KOOPJAMHATHOMU MIOCKOCTH. JIMHENWHBIN U S5KCTOHEHIIUANbHBIA poCT. CIOXKHBIE MPOLEHTHI.

Ili1anupyemsbie pe3yabTaThl OCBOCHUS
IporpaMmbIl



JINYHOCTHBIE pe3yJibTaThl

JIn4HOCTHBIE pe3y/JbTaThbl OCBOSHUS MPOrPaMMbl y4eOHOTO Kypca «Airedpa
XapaKTepU3YIOTCS:

l) NAaTPHOTHYECKOEC BOCIIUTAHUE:

e TPOSIBJICHUEM MHTEPECa K MPOILUIOMY U HACTOSIIIEMY POCCUMCKON MaTEeMaTUKH,
[EHHOCTHBIM OTHOILIEHUEM K JIOCTH)KEHHUSM POCCUICKUX MAaTEMaTUKOB U
POCCUICKON MAaTeMaTUYECKOM IIKOJIbI, K UCIIOJIB30BAHUIO ITUX JOCTHKEHUH B
IpYyruX HayKax U MpUKIaAHbIX cepax;

2) rpaskIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME!

e TOTOBHOCTBIO K BBIIIOJHEHHIO O0S3aHHOCTEH IpayKAaHUHA U PeaU3aluy ero 1npas,
IPECTAaBICHUEM O MAaTEMaTHUECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYP, SIBJICHUI, TIPOLIEAYP IPaXKIAHCKOT0 00IIecTBa (Harpumep, BEIOOPHI,
OIPOCHI), TOTOBHOCTBIO K OOCYKICHUIO STUYECKHUX MPOOJIEM, CBS3aHHBIX C
IPAKTUYECKUM NIPUMEHEHUEM JOCTHKEHUM HayKH, OCO3HAaHUEM BaXKHOCTH
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B I€ATEIBHOCTH YYEHOIO;

3) Tpy/i0BO€ BOCIIMTAHME:

e YCTaHOBKOW Ha aKTUBHOE Y4aCTHE B PEILICHUU IIPAKTHUUECKUX 3a7a4
MaTE€MaTUYeCKOW HAIPABICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTU4YECKOTO
00pa3oBaHMs Ha NMPOTSKEHUU BCEH KU3HU Ul YCHEIHOM npodeccuoHanbHON
NeSITeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, 0CO3HAaHHBIM BHIOOPOM U
MOCTPOCHUEM MHAMBUAYAIBHON TPAaeKTOPUM 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
YUeTOM JINYHBIX HHTEPECOB M 0OILIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIUTAHHE:

e CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJ1a, PEIIEHUH, pacCyKICHUM, yMEHHEM BUJIETh
MaTE€MaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:

e OpHEHTALMEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX ITPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTH YeNOBEKa, MPUPOIbI M 0OIIEeCTBa,
MOHMMAaHUEM MaTeMaTUYeCKON HayKH Kak cepbl UeJIOBEUECKOM 1eATeNbHOCTH,
JTAIOB €€ Pa3BUTUA U 3HAYUMOCTH ULl pa3BUTUS LIUBUWIM3ALUU, OBJIAICHUEM
A3BIKOM MaTEMaTUKH M MATEMATHYECKOU KyJIbTYPOU KaK CPEACTBOM IO3HAHUS
MUpa, OBJIAJICHUEM ITPOCTEUILIMMU HABBIKAMU UCCIIEA0BATEIBCKON NEATEIbHOCTH;

6) puzuueckoe BocnuTaHue, GopMUPOBaHHE KYJIbTYPHI 310POBbSI H IMOLHOHAIHLHOTO
0/1aronosy4yus:



e TOTOBHOCTHIO MPUMEHATh MATEMAaTHYECKHIE 3HAHUS B HHTEPECaX CBOETO 3/I0POBB,
BEJICHHS 3J0POBOr0 00pa3a u3HH (3710pOBOE MUTaHKE, COATAHCUPOBAHHBIN
PEXHUM 3aHITUH U OTAbIXA, PEryJIsApHas GpU3HUYeCcKas aKTUBHOCTH),
c(hOpPMHUPOBAHHOCTHIO HaBBIKA pe(hICKCUH, MPU3HAHUEM CBOETO MpaBa Ha OIIHOKY
Y TaKOT'O )K€ TpaBa JIPyroro 4eioBeKa,

7) 3K0JIOTHYECKOe BOCIIUTAHME!

e OpHEHTALMEN HA IPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JUIsl pellIeHUs 3a/1a4 B
00JacTi COXpaHHOCTHU OKPY>KaroIllel Cpe/ibl, IITAHUPOBAHUS MOCTYNKOB U OLICHKU
UX BO3MOYKHBIX MTOCIIEICTBUH ISl OKPY>KAIOLICH Cpeibl, 0CO3HAHUEM TII00aTBHOTO
XapakTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;

8) amanTanus K H3MEHSIOUIMMCS YCJIOBHSIM COIMAJILHOI M MPUPOIHON Cpeabl:

e TOTOBHOCTBIO K JICCTBUSIM B YCJIIOBHSIX HEOIIPEACIICHHOCTH, IOBBIILIEHUEM YPOBHS
CBOEM KOMIIETEHTHOCTHU Y€pe3 NPAKTUUECKYIO JEATEIIbHOCTD, B TOM UUCIIE YMEHUS
YUUTHCA y IPYTUX JIOACH, TPHUOOpeTaTh B COBMECTHOM JIeATEIbHOCTH HOBBIC
3HAHMSI, HABbIKM M KOMIIETEHIIUU U3 OIbITA JIPYTHX;

e HEOOXOAMMOCTHIO B (DOPMUPOBAHHUH HOBBIX 3HAHUH, B TOM 4Hciie GOPMYIUPOBATH
UJEH, MIOHITHSI, TUIIOTE3bl 00 00bEKTaX U SIBJICHUSIX, B TOM YHCIIE paHee
HEU3BECTHBIX, 0CO3HABAThH ACPUIMTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHIIHH,
IJIAHUPOBATh CBOE Pa3BUTHE;

e CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHTYAIIMIO, BOCTIPUHUMAThH CTPECCOBYIO
CUTYAlLIMIO KaK BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMbIE
pereHus u AeWcTBUs, GOpMyITUPOBATh U OLIEHUBATh PUCKH U TIOCIIEICTBHS,
(bOopMHpOBATH OIIBIT.

MeTanpeaMeTHbIe Pe3yJbTAThI

IMo3naBaTenbHbIE YHUBePCcAJIbHbIE YueOHbIE el CTBUS
Ba3oBble Jornyeckue geiicTBUA .

e BBIABITH U XapaKTEPU30BATh CYLICCTBEHHBIC IPU3HAKY MATEMAaTUYECKUX
00BEKTOB, MOHATUH, OTHOLLIEHUI MEXIy MOHATHAMH, (GOPMYIHUPOBATH
oTpeieNIeHus TIOHATHH, YCTaHABINBATh CYIECTBEHHBIN MPU3HAK KiIaccu(UKaluy,
OCHOBaHUs JJ11 000011I€HUS U CPAaBHEHUS, KPUTEPUU MPOBOIMMOTr0 aHAIN3a,;

e BOCHPUHUMATH, POPMYIUPOBATH U MPEOOPA3OBHIBATH CYKICHHUS: YTBEPAUTEIbHBIC
U OTpHUIATeNbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

e BBIABIITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYHS B
¢dakTax, TaHHBIX, HAOIIOCHUAX U YTBEPKIEHUSX, IIpeiaraTb KpUTepuu A
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUH;

e JIeJIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETyKTUBHBIX 1 HHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3AKIIFOUEHUH 110 aHAJIOTUH;

e pa3bupaTh J0Ka3aTeIbCTBA MATEMATHICCKUX YTBEPXKACHHH (MPSIMbIC U OT
NPOTUBHOT0), IIPOBOJIUTH CAMOCTOSTENILHO HECIIOKHBIE JI0KA3aTeNILCTBA
MaTeMaTUYeCKUX (aKkTOB, BBICTPAUBATh apryMEHTAIIUIO, IPUBOJAUTH IPUMEPHI U
KOHTpIpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;



e BBIOMpATH CIIOCOO perreHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB
peleHus, BEIOUpaTh HanboJee MOAXOASIINN C YIETOM CaMOCTOSITEIIEHO
BBIJICJICHHBIX KPUTEPUER).

Ba3oBrble ucciaenoBarejbCcKue 1eHCTBUA .

e HCIIOJIH30BATh BOMPOCHI KAK MCCIICI0BATEIbCKUI HHCTPYMEHT IMO3HAHMU,
(bOopMyITHPOBATH BOIPOCHI, PUKCUPYIOIIUE TPOTUBOPEUHE, MTPOOIEMY,
CaMOCTOSTEIILHO YCTaHABIMBATH HCKOMOE U JIaHHOE, JOPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3MIINI0, MHCHHE;

e IPOBOJUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY HECJIOKHBIH SKCIICPUMEHT,
HeOOJIBIIIOE MCCIICOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMAaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOH;

e CaMOCTOATENILHO (POPMYJIUPOBATH OOOOIIEHHUS U BBIBOJIBI 110 PE3yJIbTaTaM
HPOBEJICHHOTO HAOJIIOICHUS, UCCIICIOBAaHMSI, OLICHUBATH JJOCTOBEPHOCTD
HOJTYYEHHBIX Pe3yJIbTaTOB, BHIBOJOB M 0000IICHHIA;

e IPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTAThH
IPEJINOI0KEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undgopmanmei:

e BBIBJIATH HEJIOCTATOYHOCTHh M N30BITOYHOCTH MH(OPMAIINH, JaHHBIX,
HEOOXOAMMBIX JUISl PEIICHHS 33/1a4H;

e BBIOMpATh, AHATM3UPOBATH, CHCTEMATH3HUPOBATh U HHTEPIIPETUPOBATH
UH(OpPMAIIHIO Pa3IMYHBIX BUIOB U (hOpM MpeacTaBiIeHUs;

e BBIOMpaTH (HhOpMy MpeaCcTaBICHHS HH(GOPMAIMH U HIUTIOCTPUPOBATH PElIaeMbIe
3aJa4uu CXeMaMH, AMarpaMMaMy, HHOHM rpadukoi 1 ux KOMOMHAIMAMY;

e OIICHMBATH HAJIE)KHOCTh MHPOPMALIUH 110 KPUTEPHUSIM, TIPEIIIOKECHHBIM yUUTEIIEM
WK cOPMYITMPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHHUKaTHBHBIe YHHBepcaJbHble YUeOHble 1elCTBHA:

e BOCIPUHUMATH U (POPMYITHPOBATH CYkKACHUS B COOTBETCTBUU C YCIOBUSIMHU U
oeisiMu 06HI€HI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOHO TOLIKy 3peH1/1$1 B
YCTHBIX U MMCbMEHHBIX TEKCTAaX, /1aBaTh MOSICHEHUS MO XOAY PEIICHUS 3aauH,
KOMMEHTHPOBATH ITOJYyYEHHBIN pPE3yJIbTaT;

e B X0j/€ 00CyXJIeHUs 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBbI,
HpO6HCMBI, pemaeMoﬁ 3a1a4yy, BbICKA3bIBATh NJICHU, HAIICJICHHBIC HA ITONCK
pELIEHUS], COTIOCTABIISATh CBOU CYKICHUS C CYXKICHUSMHU JIPYTUX YUYACTHUKOB
nuasora, OOHapyKMBaTh PAa3IMYME U CXOJICTBO MO3UIINHA, B KOPPEKTHON (hopme
dbopMyIUpoOBaTh pa3HOTIACHS, CBOM BO3PaAXKECHHUS,

o Hpe)ICTaBJ'IflTI) pe?)y.HBTaTI)I pemeHI/m 3a1a4i, BKCHepI/IMeHTa, HUCCIICIOBAHUA,
MPOEKTa, CAMOCTOSITENILHO BHIOMPATh (hOpMAT BHICTYIUICHHS C YUETOM 3a/1a4
MIPE3CHTAIMA U OCOOCHHOCTEN ayIUTOPHH,

e TIOHHMMATh M HCIIOJIH30BATh MPEUMYIIECTBA KOMaHTHOW U WHANBUAYAIBHON paOOTHI
IIPU pEIIeHNU YYeOHbIX MaTeMaTHUYECKHX 3a/1a4;

e TPUHUMATh LIE€JIb COBMECTHOM EATEIbHOCTH, IUIAHUPOBATh OPTraHU3aIHI0
COBMECTHOM pabOThI, pacIipeiesiTh BUABI PabOT, 10rOBapuUBaThCs, 00CYKIaTh
MPOLIECC B PE3YNbTAT PAadOTHI, 0000IIaTh MHEHHUSI HECKOJIBKHX JIFO/ICH;



e yYaCTBOBATh B IPYIIOBHIX (hopmax paboThl (00CYKICHHS, 0OMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI H JIP.), BBIIOJHATH CBOIO YaCTh PaOOTHI M KOOPAMHUPOBATH
CBOM JICWCTBUS C JPYyTUMH YWICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaIa
B OOIIMI MPOIYKT MO KPUTEPHUSIM, C(HOPMYITUPOBAHHBIM YYaCTHUKAMHU
B3aUMO/ICHCTBHSI.

PeryasiTuBHble yHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopranu3anus:

e CaMOCTOSITEJILHO COCTABJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a4u (MM €ro 4acTh),
BBIOHpATh CIIOCO0 PELICHUS C YUETOM UMEIOIIUXCS PeCypCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELLICHUH C
y4eTOM HOBOI MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTE/JIEKT:

e BJIQJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U Pe3yJIbTaTa
pellIeHusT MaTEMaTUYECKOH 3a1a4u;

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PELICHUU 33]1a4H,
BHOCUTbH KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
HalJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

e OLIEHUBATh COOTBETCTBUE PE3YJbTATA AEATEIBHOCTH ITOCTABICHHOM LIETIU U
YCIIOBUSIM, OOBSICHATH IPUYMHBI JOCTHXKEHUS WIM HEJOCTUKEHUSI LIETH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IIpeamMeTHbIC pe3yJabTAaThI
7-#H KJacc

K koHIly 00y4yeHus B 7-M KJiacce 00y4aroImuiics MONy4UT CIeAyIOIINe IpeMeTHbIe
pe3yJIbTaThI.

Yucaa v BBIYUCIEHUS

BrinonHsTh, coyeras YCTHBIC 1 TUCbMCHHBIC ITPUCMBI, apI/I(I)MeTI/IquKI/IC JIEHCTBUSA C
palOHaJIbHBIMHA YUCJIAMH.

HaxoauTs 3HaueHNs YMCIOBBIX BBIPAXKEHUM, TPUMEHATh Pa3HOOOpa3HbIe CIIOCOObI U MPUEMBI
BBIUUCIICHUS 3HAUYCHUH APOOHBIX BBIPAXKEHUH, COIEPIKAIINX OOBIKHOBEHHBIE U JIECSITUYHBIE
apoou.

[TepexoauTh OT OHOM (HOPMBI 3aMTUCH YHCEN K Ipyroi (MpeoOpa3oBbIBaTh ACCATHUHYIO
IpoOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHI/IBaTB " ynopsaaounuBaTh palfuOHaJIbHBIC YUCIIA.

OKpyrasTh yncha.



BbInonHATh IPUKKUIKY U OLIEHKY pe3yJibTaTa BHIYMCICHUH, OLEHKY 3HAUeHUN YHCIIOBBIX
BbIpaXCHUI. BBINOMHATE 1EHCTBUSI CO CTENEHSMU C HAaTyPaJIbHBIMU MMOKA3aTEISIMU.

[IpuMeHATH NpU3HAKK JETUMOCTH, PA3JIOKCHUE HA MHOKUTEIIN HATyPaJIbHbIX YUCEL.
Pemartp npakTuko-OpueHTUPOBAaHHBIE 33[Ja4H, CBA3AHHbBIE C OTHOIIEHUEM BEJINYMH,
[IPONOPLUOHAIBHOCTBIO BEJIMYMH, IIPOLICHTAMU, HHTEPIPETUPOBATH PE3YJILTATHI PEILICHUS
3aJ]a4 C y4eTOM OTPaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

AsredOpanyeckue BbIpPasKeHU s

Hcrnosnp30Bath anreOpandecKyo TEPMHUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTD €€ B IIpoLiecce
OCBOCHHUSA y4yeOHOT0 MaTepuaia.

Haxoaute 3HaueHus 6YKB6HHI>IX Bpra)I(eHI/Iﬁ IIpH 3aIaHHBIX 3HAYCHUAX IICPEMCHHBIX.

BreimonasaTs Hp606p330BaHI/I${ OCJI0T0 BBIPAXKCHHA B MHOT'OYJICH IIPUBCIACHUCM l'IOI[O6HBIX
cJ1ara€MnbIX, paCKpbITUCM CKOOOK.

BremonHsaTh YMHOKCHHUEC OJHOYWICHA HAa MHOT'OYJICH U MHOT'OYJICHA HA MHOT'OYJICH,
IIPpUMCHATDH q)OpMy.HBI KBaJApaTa CyYMMBbI U KBaJpaTa pa3HOCTH.

OCYHICCTBJIHTI) PA3JI0KECHUEC MHOTOYJICHOB HA MHOKHUTCIIU C IIOMOIIBIO BBIHCCCHHUA 3a CKOOKH
O6H_ISFO MHOXKUTCJIA, TPYHNIIUPOBKU CJIaracMbIX, IPUMCHCHUA (I)OpMy'J'I COKpal€HHOI'O

YMHOKCHMUA.

[IpumensTs npeoOpa3zoBaHKsl MHOTOWICHOB JJIsl PELLICHUS Pa3InYHbIX 3a/1a4 U3 MAaTEMAaTHUKH,
CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb30Bath CBOICTBA cTeNEHEl ¢ HaTypalbHBIMU MIOKA3aTENSIMU [Tl TPE0Opa30BaHUs
BBIPAKCHU.

YpaBHeHH H HEPABEHCTBA

Pemrate nuHENHbIE YpaBHEHHS C OJHOW IIEPEMEHHOM, IPUMEHSS [TpaBUila IIEPEX0Aa OT
HCXOJITHOTO YPABHEHUS K PABHOCUIILHOMY eMy. [IpoBepsTS, SIBISAETCS JIM YNUCI0 KOPHEM
YPaBHEHUS.

[IpumensTh rpadguueckre METO bl IPU PELICHUH JTUHEHHBIX YPABHEHUM U UX CUCTEM.

[TonOupath npuMepsl nap yucen, ABISIOIUXCS PEIIeHHEM JTMHEHHOTO YpaBHEHUS C IByMS
[IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOH MIIOCKOCTH I'padUK JIMHEHHOTO YpaBHEHUS C IBYMs
MIEPEMEHHBIMH, MOJIb3YsICh IPA(PUKOM, TPUBOIUTH IPUMEPDI PELICHUS YPaBHEHHUS.

Pematp cucTteMbl IBYyX JTMHEWHBIX YPAaBHEHUH € ABYMsS IEPEMEHHBIMH, B TOM UHUCIIE
rpaduyecku.



CocTaBisTh U peliaTh JIMHEHHOE YPAaBHEHUE UJIM CUCTEMY JIMHEHMHBIX YPABHEHUH 10
YCIJIOBHIO 33J1a4, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJIYyYSHHBIH
pe3yIbTar.

DOYyHKIUT

N300paxaTh Ha KOOPIAUHATHON NIPSIMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPIHHATAM,
JIy4H, OTPE3KU, UHTEPBaJbl, 3aMIUCHIBATH YUCIIOBbIE IPOMEXKYTKH Ha aIre0panyeckoM si3bIKE.

OtMmeyath B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3alaHHBIM KOOPJMHATAM, CTPOUTH IpaduKu
nuHEHHbIX QyHKIMA. CTpouTh rpaduk GyHKIuu Yy = [X|.

OnuchIBaTh C MOMOIIBIO (PYHKIIUH M3BECTHBIC 3aBUCUMOCTH MEX/Ty BETHUYNHAMHK: CKOPOCTb,
BpEMsI, PACCTOSHUE, IeHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpEMS, 00beM
paboTHL.

Haxoaute 3HaueHue (I)YHKI_II/II/I I10 3HAYCHHUIO €€ apryMEHTaA.

[Tonumars rpaduueckuii crocod npeacTapieHUs U aHanu3a nHGOpMaluu, U3BJICKATh U
WHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEaTbHBIX MPOIECCOB M 3aBUCUMOCTEH.

8- KJace

K koHI1y 00yueHus B 8-m ki1acce 00y4yarouuiicss MOIYyYUT CIeAYIOIUE MPeIMETHBIE
pe3yIbTaTHI.

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HaYaabHBIE IPEACTABICHUS O MHOKECTBE IEUCTBUTEIBHBIX YUCEIT IS
CpPaBHEHHS, OKPYIJIEHUS U BBIYUCIEHUHN, N300pakaTh JEHCTBUTENbHBIC YK CIIa TOUKAMHU Ha
KOOPAMHATHOU IIPSIMO.

[TpumMeHATH NOHATHE apUPMETUYECKOTO KBaJPATHOIO KOPHS, HAXOAUTh KBaJApaTHbIE KOPHH,
HCIOJIb3YS IPU HEOOXOIMMOCTH KaJIbKYJISITOP, BBIOJIHATH MpeoOpa3oBaHusl BhIPaXKEHUH,

COACPpIKAINX KBAAPATHBIC KOPHU, UCIIOJIb3Y CBOMCTBa KOpHeﬁ.

Hcnonb30Bath 3anucu OONBIIUX M MATBIX YHCEN C TOMOIIBIO AECATUYHBIX IpoOei u
crenenei yucna 10.

Auaredpanyeckne BbIPaKeHHUs

[TpuMeHSITh MOHSTHE CTETIEHU C IEeTBIM MTOKa3aTesIeM, BEITOTHATh Mpeodpa3oBaHuUs
BBIPOKECHHH, COJEPIKAIINX CTENIEHH C IEJIBIM MTOKa3aTEeIeM.

BremonHsSTh TOXACCTBECHHBIC npeo6pasoBaHH51 panrOHAJIbBHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC
IpaBHII ,Z[CflCTBHfI HaJg MHOI'O4JI€HaMH U aJIFC6paI/I‘{eCKI/IMI/I I[p06HMI/I.

PaCKHaJII)IBaTI) KBaﬂpaTHBIfI TPEXYJIICH HA MHOKHUTECIIH.



[IpumensTh npeoOpa3zoBaHusl BIPAXKEHUN JJI PELICHUS pa3InYHbIX 33/1a4 U3 MaTeMaTHUKH,
CMEXKHBIX [IPEIMETOB, U3 PEaTbHON TPAKTUKHU.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemarsp nuHelHbIe, KBaPATHBIC YPABHEHMS U PALlMOHAIbHBIC YPAaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI [ICPEMEHHBIMH.

IIpoBOANTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHUIN U CUCTEM YPABHEHUH, B TOM YHUCJIE C
HNpUMEHEHHEM rpauYecKuX MpeAcTaBiIeHu (yCTaHABINBATh, UIMEET JIM yPaBHEHUE I
CHCTeMa YpaBHEHHI PEIICHHS, €CIIH UMEET, TO CKOJIBKO, U TIp.).

[lepexoauTs OT CIOBECHOM (POPMYITMPOBKH 337a4H K €€ alre0pandeckoil MoaemH ¢
IIOMOUIBIO COCTABJICHUS YPAaBHEHUS WM CUCTEMBI YPaBHEHU, HHTEPIIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 33/1a4y IIOJIy4EHHBIN pe3ysbTarT.

IIpuMeHsTh CBONCTBA YHCIOBBIX HEPABEHCTB JJI CPABHEHHUS, OLICHKH, PEIIATh IMHEHHbIE
HEPaBEHCTBA C OJJHON MEPEMEHHON U X CHCTEMBI, 1aBaTh rpauIecKyI0 WILTIOCTPAIHIO
MHO’KECTBA PELLIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHMMaTh 1 KCIONB30BaTh (DYHKIMOHATBHBIC OHSITHUS U S3bIK (TEPMUHBI, CHMBOJIHUECKUEC
0003HAYCHHS), OTPENEIIATh 3HaUCHHE (DYHKIIUH 110 3HAUYCHHUIO apTyMEHTa, ONPEICIIsTh

cBOicTBa (pyHKIIMU 110 ee rpaduKy.

CTpouTh rpadKn SMeMeHTapHbIX GyHKIHiT Buaa: Y = KIX, Y = X2,y = X3,y = x|, y = VX.
OmnuceIBaTh CBOWCTBA YMCIIOBOI (PyHKINU 1O ee TpaduKy.

9-i1 kiIace

K koHIry o0yueHus B 9-mM KJjiacce 00ydJaronuiics MOTYYUT CIEAYIONINE TPEMETHBIE
pE3yNbTATHI.

Yucaa v BLIYUCJIEHUSA
CpaBHMBATh U yNOPSAAOUYMBATH PALIMOHAIBHBIE U UPPAIIMOHAIIBHBIE YHCIIA.

BremonHsTh apI/I(bMeTI/I‘-IeCKI/Ie I[Gf/iCTBHS[ C paqMOHaJIbHBIMU YHCJIaMH, COYCTAasd YCTHBIC U
MMHUCbMCHHBIC IPUEMBI, BBITIOJHATH BBIYUCICHUA C HPPAlUOHAJIIbHBIMU YU CJIIAMU.

Haxoauth 3HaueHHUS CTENECHEH C IIeIBIMU ITOKa3aTeIsIMU U KOpHCﬁ, BBIYHCIIATb 3HAYCHUA
YHCJIOBBIX BBIpa)KeHHﬁ.

OKPYFJ'ISITI) HCﬁCTBHT@J’IBHBIG YHKCJia, BBIIIOJHATD IIPUKUAKY PE3YyJIbTaTa BI)I‘-II/IC.]'IGHI/II\/’I, OIICHKY
YHCJIOBBIX BLIpa)KCHI/II\/'I.

YpaBHeHHsI U HEPABEHCTBA



Pemate nuHeiHbIC ¥ KBafpaTHBIC YPAaBHEHHS, YPAaBHEHHUS, CBOIAIINECS K HUM, IPOCTEHIIINE
JIPOOHO-paLlOHAJIbHBIE YPABHEHMSL.

Pematp cucreMbl IBYX JTMHEMHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU U CUCTEMBI ABYX
YPAaBHEHHH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJISICTCS JTUHCHHBIM.

Pemrate TeKCTOBBIE 331a4H aNredpanuecKuM CriocoO0M C MTOMOIIBIO COCTABJICHUS YPaBHEHHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IEPEMEHHBIMH.

[IpoBoauTh mpoCTENIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPAaBHEHUH, B TOM YHUCJIE C
NpUMEHEHHEM rpaduuecKuX MpeICTaBlIcHU (YCTaHABINBATh, UMEET JIM yPaBHEHHE WU

CHCTeMa YPaBHEHHI PEIICHHs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemarn nuHelHbIe HCPAaBCHCTBA, KBAaJ[PAaTHbBIC HCPABCHCTBA, I/I306pa)I(aTB peIICHUC
HCPaBCHCTB Ha YHCIOBOM Hpi[MOfI, 3aIMCbIBAaTh PCIICHUEC C TOMOIIBIO CUMBOJIOB.

Permath CHCTEMbI TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABCHCTB, BKJIFOUYAIOIINE KBAIPATHOS
HEPaBEHCTBO, H300pakaTh PEIICHUE CHCTEMbI HEPABCHCTB HA YMCIIOBOM MPSIMOM, 3aIMCHIBAThH
pelIeHHE C TIOMOIIBIO CHMBOJIOB.

Hcrons30BaTh HEPABEHCTBA MPH PELICHUH PA3IHYHbBIX 3a/1a4.

DOyHKIUH

Pacrio3naBath QyHKIMH H3YYCHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHICCKH PACIIONIOKEHHIE HA
KOOPIMHATHO# rtockocTu rpadukos pyukmuit Buma: Y = kx, y = kx + b, y = k/x, y = ax? + bx
+¢,y =X,y =X,y = |X|. B 3aBHCHMOCTH OT 3HaUeHHH K03(HIHEHTOB, OMHCHIBATD

CBOMCTBa (PyHKITUI.

Ctpoutb 1 n300paxaTb cxeMaTHYECKH rpadUKy KBaJpaTUUHBIX (YHKLUH, ONUCHIBATDH
CBOMCTBA KBaIpaTUUHbIX (PYHKLIMH MO UX rpapuKam.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKIMIO 110 (popMyIie, TPUBOJUTH IPUMEPHI KBaIPATUYHbBIX
GyHKIUH U3 peadbHON KU3HU, PU3UKU, TEOMETPHUH.

YucaoBble NOCJI€T0BATEILHOCTH U nmporpeccun

PacnoznaBath apupMeTHUECKYIO 1 T€OMETPUUECKYIO TTPOTPECCUH TIPH PA3HBIX CIIOcO0ax
3a/laHusl.

BbINOMHATE BBIUMCIIEHUS ¢ UCTIOJB30BaHuEM (opMyJT N-To WieHa apuMeTHYECKON u
reOMETPUUYECKOM MPOTrPECCUM, CyMMBI IIEPBBIX N-X YWIECHOB.

I/I306pa)i(aTB YJICHBI ITOCJICA0OBATCIIbHOCTH TOYKaMH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

Pemrate 3a1a4uu, CBA3aHHBIE C YUCIIOBBIMHU I1OCIIEA0BATEIBHOCTAMH, B TOM YHCIIE 3a1a4U U3
peabHOM )KU3HU (C UCIOIBb30BAaHUEM KaJIbKYJISITOPA, IIH(POBBIX TEXHOJIOTHH).

TemaTnueckoe MIAHUPOBAHUE
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