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HOACHUTEJIbHAS 3AIIMCKA

Anrebpa sABIsSETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYCHUE JAPYTUX TUCIUIUINH, KAK €CTECTBEHHO-
HAy4yHOro, TaK M TyMaHUTAapHOIO IIMKJIOB, €€ OCBOEHHE HEOOXOIUMO IS
NPOJOJDKEHUsI 00pa30BaHus U B MMOBCEIHEBHOM kU3HU. Pa3BuTHe y o0yuaronmxcs
Hay4YHBIX TPEACTABICHUH O TPOUCXOKACHUM U CYIIHOCTH alre0pandecKux
abcTpakimii, cnocode OTpaKeHUs MaTEMaTHYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B MpUpPOAE U OOIIECTBE, POJIM MATEMaTHYECKOro MOJAEIUPOBAaHUS B HAy4YHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX /ISl aJaNTallid B COBPEMEHHOM IT(PPOBOM
obmrectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HaOJIOJATh,
CpPaBHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOABI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUsI O0YYalolUXCsi: OHM MCHOJB3YIOT JIEIYKTUBHBIE U
MHIYKTUBHBIE PacCyXKIeHUs, 0000IIEHIEe U KOHKPETU3alNui0, a0CTparupoBaHue u
anajorutro. OOyueHwe  anreOpe  mOpeanojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENILHOW  JIEATENBHOCTH OOYyYalOIIMXCs, MOITOMY CaMOCTOSITEIBHOE
pellieHue 3aj1a4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHIIKIIA 00 yU€eHusl.

B crpykrype mporpammbl ydueOHOro Kypca «Aniredpa» sl OCHOBHOI'O
o0miero oOpa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COACPKATEIbHO-METOANYECKHE
nuHuA: «Yucna U BEIYHUCICHUS», «ANTreOpandecKkue BHIpaKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxpas u3 3THX coaep)KaTelbHO-METOJUUYECKUX
JVHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOICHCTBYS €
OpPYTUMHU €ro JUHUsAMU. B Xxonme wu3yyeHuss ydeOHOro Kypca oOOyYaromIumcs
NPUXOAMUTCS JIOTUYECKU PacCy’KJIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
A3bIK. B CBsi3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, NPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJCHUIO O0Y4arOMUMHUCS
OCHOB  YHHMBEpCAJIBHOIO MareMmartuueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOUM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» sBISETCS €ro
VUHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne muHMM «UuWcia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHEHNIIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIUXCS
JIOTMYECKOT0 MBIIIIECHUS, (OPMHUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMaMHU, a
TaK)Ke MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TOBCEAHEBHON
®KU3HU. PazBUTHE MOHATHUS O YKCJIE Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
CBA3aHO C pALMOHAIBHBIMM M HMPPALMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM



NPEACTABICHUNA O JCHCTBUTEIBHOM YHUCIE. 3aBEPUICHUE OCBOEHUSA YHMCIOBOM
JIMHUM OTHECEHO K cpeiHeMy 001eMy 00pa3oBaHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYUAOIIUXCS
MaTeMaTHYEeCKOro anmapara, HEOOXOJMMOTro [JIsi pelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPHUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'O 001mIero oOpa3oBaHusi y4eOHBIM MaTepuang TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpOKEHUH. AnreOpa JeMOHCTPUPYET 3HAUCHUE MATEeMAaTHUKH Kak
SI3bIKa JUIS TIOCTPOEHUS MaTEeMaTHYEeCKUX MOJeled, OMUCaHHS IPOIECCOB H
SABJICHUM peajpHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT TaKxKe
JanbHEHIee pa3BUTHE aNTOPUTMUYECKOTO MBIINUICHUS, HEOOXOIUMOTo, B
YaCTHOCTH, JJIsI OCBOCHHMS Kypca HWH(GOPMATUKH, W OBJIaJICHUE HaBBIKAMU
JNENYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPYECTRY.

Coneprxanve (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4YaromMMHUCs 3HaHUU O (DYHKIMSAX KaK Ba)KHEHIeW MaTeMaTHU4ecKOM MOJENu
JUTSL OIIMCaHUSl ¥ UCCIIE0BAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUN B MPUPOJIE
u obOmectBe. M3yueHue marepuana crocoOCTBYET pPa3BUTHUIO Yy OOYyYaroUmuXcCs
YMEHHUS UCIOJIb30BaTh PA3IMYHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckrue, BHOCUT BKJIaJ B (OpMHUpOBaHUE
NPE/ICTaBIIEHUN O POJIM MATEMATHKU B PA3BUTUH [IUBUWIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IMaHy B 7-9 kiaccax wu3ydaercs Y4YeOHBIH Kypc
«Anredpa», KOTOpPbIA BKIIIOYAET CJEAYIOIINE OCHOBHBIE pPa3/ieNbl COACPIKAHMUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEPABEHCTBa», «DYHKIIUN.

Ha usydenune yuebHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 ygaca (3 gaca B Henento), B 8 kiacce — 102 yaca (3 vaca B Heneno), B 9
kiacce — 102 yaca (3 gaca B HefIeINIO).

BocnurarejabHbIH MOTEHUHAJ MPeAMeTa «AJIredpay» peaauzyercs yepes:

MaKCHUMaJbHOE UCTIOJIb30BaHUE BOCIIUTATENbHbBIX BO3MOKHOCTEN
colepKaHusl y4yeOHOro IMpeaMera 4epe3 JEMOHCTPALMIO JIETSM I[PUMEPOB
OTBETCTBEHHOI'0, TPa)XJTAHCKOTO TOBEACHHMS, MNPOSBICHUS YEIOBEKOIIOOUS M
N00pOCEepACUYHOCTH, TEPEBOJl COACpPXKAHUS C YPOBHA 3HAHUM Ha YpPOBEHb
JMYHOCTHBIX CMBICIIOB, BOCIIPHUATHE LIEHHOCTEH 4Yepe3 Moa00p COOTBETCTBYIOLIUX
TEKCTOB JJIi 4YTEHHUs, 3ajad Juid pelieHus, NpoOJEeMHBIX CHUTyaluil amis
00CYXJIeHHsI B KJacce, aHaJIM3 MOCTYNKOB JIIOAEH, HCTOPUIl Cyaed, KOMMEHTapuH
K TMPOUCXOASIIMM B MHpE COOBITHSM, (opMHUpoBaHUS Yy 00yYarolmuxcs
POCCUMCKHX TPAJWLHAOHHBIX JIyXOBHO-HPABCTBEHHBIX M COLIMOKYJIBTYPHBIX
LEHHOCTEH, POCCUIICKOIO0 HCTOPUYECKOrO CO3HAHUS HA OCHOBE HMCTOPHUYECKOIO



NPOCBEUIEHUs; TOJ00p COOTBETCTBYIOUIETO COJEP)KaHUA YpPOKOB, 3aJIaHUH,
BCIIOMOTaTEIbHBIX MAaTEPUANIOB, MPOOJIEMHBIX CUTYAIIUH 1711 00CYKICHHUI;

BbIOOp METOAOB, METOAMK, TEXHOJIOTUH, OKAa3bIBAIOUIUX BOCHHUTATEIbHOE
BO3/ICHCTBUE HA JUYHOCTh B COOTBETCTBUU C BOCIUTATEIbHBIM HI€AJIOM, LENbIO U
3aJlayaMy  BOCIIMTAHUS, LIEJIEBBIMA OpPUEHTUPAMU PpE3yJbTAaTOB BOCHHUTAHMUS;
peann3anuio NpUOPUTETa BOCIUTAHUS B YU€OHOU NEeSATENbHOCTH;

NpUBJICUCHUE BHUMAaHMSI 00y4JaroIUXCsl K ICHHOCTHOMY aCIeKTy U3ydaeMbIX
Ha YpOKax TMpEeAMETOB, SIBICHUI M COOBITUH, WHULIUUPOBAHHE OOCYKIEHUH,
BBICKa3bIBAaHUI CBOEr0 MHEHHMS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOUIEHUS K
U3y4aeMbIM COOBITHSIM, SIBICHUSAM, JIMLIAM;

ucnonb3oBanue MKT u nucTaHMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHI
oOydeHust (IpPOrpaMMbI-TPEHAXKEPbI, TECThl B JJIEKTPOHHBIX MPHUIOKEHUSX,
MYyJbTUMEIUUHbIE TPE3CHTALMM, HAy4YHO-TIOMYJIsipHbIE Tepenayd, (QUIbMBbI,
oOydJaromiue caTbl W TPOrpaMMbl, YPOKH OHJIAMH, BHUAEO JEKIHH, BUJEO
KOH(MEpEeHIUHr U Ap.);

NpPUMEHEHUE UHTEPAKTUBHBIX (POPM yueOHOU pabdOThl — UHTEIIEKTYalbHbIX,
CTUMYJIUPYIOIIMX [MO3HABATENIbHYI0O MOTHBAIIMIO, UTPOBBIX METOAMK, AUCKYCCHUM,
JAIOMIMX BO3MOXHOCTh MPUOOPECTH OMBIT BEIEHUS KOHCTPYKTHBHOI'O JMAJIOTa;
IPYyNIOBOM paboThl, KOTOpPAask YYUT CTPOUTh OTHOIIEHUS U JEHCTBOBATh B KOMaH/E,
CIIOCOOCTBYET Pa3BUTHUIO KPUTUYECKOT'O MBIIICHHUS;

noOyxjaeHne oOydJaronuxcst coO0JIoAaTh HOPMBI TIOBEICHMsS, IpaBuia
OOIIeHHsT CO CBEPCTHUKAMU M IefaroraM, COOTBETCTBYIOLIWE YKJIaay
o0ureo0pazoBaTenbHON OpraHu3aluH, YCTaHOBJIEHUE u HOJJIEPIKKY
no0poxenaTeibHOM arMocdephbl, YCTAaHOBJICHHUE JOBEPUTEIBHBIX OTHOIIECHUN
MEX1Y YUUTETIEM U €ro YUYeHHUKaMH, CIIOCOOCTBYIOUIMX MO3UTUBHOMY BOCIIPHUSITHIO
ydaluMucsi TpeOOBaHUM M MPOChO YUUTENsl uepe3 >KUBOM TUalior, MpUBJIEUYECHUE
UX BHHMaHUs K 0OcyXkIaeMoil Ha ypoke HWH(pOpMalWW, AaKTUBU3ALUIO HX
NO3HABATEIbHOM  JEATEIBbHOCTH  4Ye€pe3  MCIOJIb30BAHME  3aHUMATENIbHBIX
AJIEMEHTOB, UCTOPUM U3 )KMU3HU COBPEMEHHUKOB;

opranu3anuio medcTsa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX 00YYAIOIINXCS
HaJ HEYCHEBAIOIIMMM OJHOKJIACCHUKaMH, B TOM YHCI€ C OCOOBIMHU
o0pa3oBaTeIbHBIMU  MOTPEOHOCTSIMHU, JIAIOIIET0  O0YYaroUUMCs  COLIMAIIBHO
3HAYMMBIHN OTBIT COTPYIHUYECTBA U B3AaUMHOM TOMOIIIY;

UHULIUMUPOBAHUE M  MOJAEPKKY  HCCIENOBATEIbCKOW  JEATEIbHOCTH
oOy4Jaromuxcs, MJIAHUPOBAHUE M BBINOJHEHUE WHIUBUIAYAIBHBIX M TPYIIOBBIX
IPOEKTOB BOCIUTATEIHHON HANPaBICHHOCTH.



COILEPKAHUE ObYUEHUASA
7 KIIACC

Yuciaa v BIYUCTCHUS

JlpoOu OOBIKHOBEHHBIE W JIECSATUYHBIC, TIEPEXOJ]l OT OJHON (POpMBI 3arnucu
npobeit k apyroi. IloHATHe palMoOHaJbHOTO 4YHCJa, 3aluCh, CpPaBHEHUE,
YHOPSIIOYMBAHUE  PAIlMOHANIBHBIX  uucen. ApudmeTudyeckue JIEUCTBUA €
palMoOHAIBLHBIMM YKCIaMu. PenieHne 3a1ad U3 peaibHOM MPAKTUKA HA 4acTH, Ha
JIPOOH.

Crenenb C HaTypaJbHBIM IIOKa3aTeleM: OIpejeieHne, Ipeodpa3soBaHue
BBIPOKCHUN HA OCHOBE OTPEICIICHUS, 3aITUCh OONbIUX Yucenl. [IporeHTsl, 3anuch
MPOILICHTOB B BUJE APOOU U JpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJja4M Ha
MPOIICHTHI, PEIICHUE 3a1a4 U3 peAIbHON MPAKTUKH.

[IpumMeHEeHNME NPU3HAKOB  JAEIMMOCTH, PA3JIOKEHHE HA  MHOXUTEIHU
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Yucjle TpsMas ©  oOpaTHas
MPONOPIIMOHATIEHOCTH.

AJiredpanyeckne BbIpaKeHUs

[TepemeHHBIC, YUCIIOBOE 3HAUCHWE BBIPAKEHHS C MepeMeHHOoM. JlomycTrmblie
3HAa4YCHHS NIepeMeHHBIX. [IpencTaBieHne 3aBUCIMOCTH MEXKTy BETHUYNHAMU B BUJIC
dbopmynbl. Beraucnenns mo gpopmynam. [IpeodpazoBanme OYKBEHHBIX BBIPAKECHHH,
TOXXKJIGCTBEHHO paBHBIE BBIPAKCHHs, TpaBWIa TMPEeoOpa3oBaHUS CyMM U
NPOU3BEICHUH, PaBUIIa PACKPBITHS CKOOOK U TIPUBEICHUS TIOJJOOHBIX CIaraeMbIX.

CBolicTBa CTETIEHH C HATYPaJbHBIM MTOKA3aTEIIEM.

Onnounensl 1 MHOTOWIeHBI. CTeneHs MHOTOwIeHa. ClokeHne, BhIYUTaHUE,
YMHOKCHHE MHOTOWICHOB. DOpPMyIIBI COKpAIMEHHOTO YMHOXEHUS: KBaJpar
CyMMBI H KBaapaT paszHoctH. Dopmysia pa3HOCTH KBajapaToB. PasnoxeHue
MHOTOYJICHOB HA MHOXKHUTEJIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHUs, MpaBWiIa MpPeoOpa3oBaHUsS YpaBHEHUS,
PABHOCWJIBHOCTh YPAaBHEHUHU.

JluHeitHOe ypaBHEHHE C OOHOM MEPEMEHHOM, YHUCIO KOPHEN JIMHEHMHOIO
YPAaBHEHHUsI, pEUICHHE JMHEWHBIX ypaBHEHHU. CoCTaBIE€HUME YPABHEHHU 110
YCJIOBHIO 3a7a4M. Pernienue TeKCTOBBIX 3a1a4 C [IOMOLIBIO YPABHEHUH.

JIuneliHOe ypaBHEHHE C JABYMS NEpEeMEHHBIMH U ero rpadpuk. Cucrema IByX
JIMHEWHBIX YPaBHEHHW C JABYMS IEpPEMEHHBIMU. PelieHue cucrtem ypaBHEHUU



CIOCOOOM TOACTAaHOBKH. I[IpuMepnl pelleHuss TEKCTOBBIX 3ajlad C IOMOIIbIO
CUCTEM ypaBHEHMUIA.

DOyHKIUHA

Koopaunara Touku Ha npsimoil. UncnoBble TPOMEXKYTKU. PaccTosiHne Mexay
JIBYMsI TOYKAMU KOOPJAUHATHOM MPSAMOM.

[TpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOYKHM Ha KOOpJAMHATHOH 1uiockocTu. [IpumMepsl rpadukoB, 3agaHHbIX (HopMyTIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTei. [lonarue ¢ynkuuu. I[padux
¢bynkiuu. CoiictBa pynkumii. Jluneninas gynkius, e€ rpaduk. ['padux Gynkmm
y = |X|. I'padmdeckoe pemieHne JIMHEHHBIX ypaBHEHUH W CHCTEM JIMHEHHBIX
YPaBHEHUHU.

8 KUIACC

Yucia v BLIYUCTICHUS

KBagparuelii kopeHb u3 uMcia. [loHsATHe 00 UWppalMOHAIBHOM YHCIIE.
JlecsaTuuHbIe TPUOIMKEHUS UppallMOHANIbHBIX uncesl. CBocTBa apuMEeTHUECKUX
KBaJ[paTHBIX KOPHEW U UX NMPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BhIpaKEHUN
Y BBIYHUCJICHUSIM. JIeHCTBUTEIbHBIC YUCIA.

CrteneHb C 1EBIM MTOKa3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aMKUCh YUCTIA.

Auiredpanveckue BbIpaKeHHUs

KBagpartHeii  TpéxwieH, pa3lIO)K€HUE KBAJApaTHOrO TpEXWIEHAa Ha
MHOKHTEIH.

AnreOpaundeckass ApoOb. OCHOBHOE CBOMCTBO anredpandeckoil apolwu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JCJIeHHe aireOpandyeckux JIpoOe.
PanmonanbHbie BhIpaKE€HUS U UX MpeoOpa3oBaHHUe.

YpaBHeHUs] U HEPABEHCTBA

KBagpatnoe ypaBHeHue, Gopmyia KOpHEH KBaJIpaTHOrO ypaBHEHHSI.
Teopema Buera. Peienue ypaBHEHUN, CBOASAIINXCS K JINHEMHBIM W KBAJPATHBIM.
[Ipocreiimue ApoOHO-paOHAIbHBIE YPABHEHUS.

I'paduyeckas uHTEpripeTanysi ypaBHEHUM C JBYMs MEPEMEHHBIMU U CUCTEM
JMHEWHBIX ypaBHEHUW C JBYMs IE€peMEHHbIMH. lIpumepnl pemeHus cucreM
HEJIMHEMHBIX YPABHEHUH C IByMSI IEPEMEHHBIMMU.

Peliienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CriocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO € OJTHOM MEPEMEHHOM.
PaBHOCWIIBHOCTP HepaBeHCTB. JIMHEVHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTembl JINHEHHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.



DOyHKIUU

[Tonsitue @ynknuu. OOnacTe ONpeAeNeHruss W MHOXECTBO 3HAYCHHM
dbynkiuu. CriocoObl 3a1anus PyHKITHIA.

I'padpux ¢ynkumun. YUrenune coilcTB (yHKuMH 1o €€ rpaduky. IIpumepsr
rpa@uKoB (yHKIHA, OTPA)KAIOIIUX PEATIbHBIE TIPOLIECCHI.

OyHKIMY, OINUCHIBAIOIINE MPAMYI0 M OOpaTHYIO HpPONOPLUOHATIbHBIE
3aBHCHMOCTH, uX rpaduk. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pEllIeHUE YPaBHEHUH U CUCTEM YPABHECHU.

9 KUIIACC

Yucsa v BBIYUCTICHUS

PanmonanpHbIe yncaa, UppalMoOHAIbHBIC YUCIa, KOHEYHBIC M OSCKOHCUHBIC
JecATUYHbIEe ApoOu. MHOXKECTBO JEUCTBUTENBHBIX YUCEN, EUCTBUTEIBHBIE YHCTIA
KaKk OECKOHEYHBbIE JeCATHYHBIE JpoOu. B3anMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXIY MHOKECTBOM JICMCTBUTEIBHBIX YUCET U KOOPAUHATHOU MIPSMOM.

CpaBHeHHE JICMCTBUTEIBHBIX 4YHCEN, apu]MeTHYecKHe JEHCTBUS ¢
JNIEUCTBUTECILHBIMHY YHUCJIAMH.

Pa3zMepbl OOBEKTOB OKpPYXKAKOIIETO MHpa, JJIMTEIBHOCTh IPOIIECCOB B
OKPYKaroleM MUpE.

[TpubmmkénHoe 3HAYEHNE BEIMYMHBI, TOYHOCTh NpubImxkeHusi. OKpyrieHue
yucen. [Ipukuaka u oleHKa pe3yJibTaTOB BBIYUCICHUMN.

YpaBHeHHs] U HEPABEHCTBA

JIuneniHOoe ypaBHEHME. Penienne ypaBHEHHM, CBOMSIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHHE. [Ipumepbl pemieHus: ypaBHEHUN TPEThEN U YETBEPTOM
CTEIICHEW Pa3JIOKEHUEM HAa MHOKUTEIIU.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHMH. PerieHue TEeKCTOBBIX 3aaad
anreOpanyeckuM MeTOIOM.

VYpaBHeHHE ¢ ABYMs MEPEMEHHBIMU U €ro rpaduk. PemieHue cucrem IBYX
JIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU. Penienne cucrem IByX ypaBHEHUI,
OJTHO M3 KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
MHTEPIIPETALAS CUCTEMbI YPABHEHUH C IBYMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3aja4 aNredpandeckum crocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Peurenne JMHEMHBIX HEPABEHCTB C OJHOW IEpeMEHHOW. Pemenue cucrem
JMHENHBIX HEPABEHCTB C OJIHOW TNepeMeHHOW. KBagpaTHele HEpaBEHCTBA.



Fpa(l)I/ILIGCKaSI HHTCPpHIPCTAald HCPABCHCTB MW CHUCTCM HCPABCHCTB C JBYMA
IMCPCMCHHBIMMU.

DOyHKIUHA

KBagparnunas ¢ynkuusa, e€ rpadpuxk u cBoictBa. Ilapabona, KoopIHHATHI
BEPIIUHBI TapadoIIbl, 0Ch CAMMETPUHU MapaOOJIbI.

Ipaduxu Gyrxmit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOWCTBA.

Yucii0BbIC MOCIEA0BATEIHHOCTH M MPOrPEeCcCUH

[loHATHE 4YHCIIOBOM MOCJIENOBATEIBHOCTH. 3aJaHHUE MOCIEI0BATEIBHOCTH
peKyppeHTHO# dhopmMynoi u GpopmyIoit N-ro uieHa.

Apudmernueckas U reomerpuueckas mnporpeccuud. Dopmynbl N-ro 4ieHa
apu(PpMETUUECKON 1 reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N3obpaxkenne wieHOB apr(METHUYECKOH M TeOMETPUYECKOW IPOrpecCHid
TOYKAMH HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIHAIBHBIM POCT.
CI10:XHBIE TIPOLIEHTBI.



IIVTIAHUPYEMBbIE PE3YJIbBTATDI OCBOEHUA IHPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTAaThl OCBOEHUS IIPOrpaMMbl y4eOHOTO Kypca «Aredopa
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

MIPOSIBIECHUEM HMHTEpECA K MPOILUIOMY M HACTOSIIEMY POCCHUIICKON MaTEMAaTHKH,
LIECHHOCTHBIM OTHOILLIEHUEM K JOCTHUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOU
MaTEMaTHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHUXKEHUHN B JPYTHMX HayKax U
MPUKIAJAHBIX cepax;

2) rpaskaIaHCKoOe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHUIO OOS3aHHOCTEW TpaKIaHWHA U pPeaTu3aliH €ro
MpaB, NPEICTaBICHUEM O MAaTEMAaTUUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBIE€HUHM, MpOLENyp TI'PakJaHCKOro oOuiecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXACHHIO JTHYECKUX MPOOJIEM, CBA3aHHBIX C
MPAKTUYECKUM TPUMEHECHUEM JOCTHKCHHN HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPaJIbHO-3TUUYECKUX MPUHIIUIIOB B ACATEIbHOCTH YUEHOTO;

3) TpyaoBoOe BOCIMTAHUE:

YCTAaHOBKOMI Ha AaKTHUBHOE YYacTHE€ B PpEUICHUH NPaKTHYECKUX 3a7ad
MAaTEMAaTHYECKOW HAIPABIEHHOCTH, OCO3HAHHUEM BaXHOCTH MaTEMATHYECKOTO
o0pa3oBaHHsS Ha MPOTSHKEHUM BCEM MKU3HU MJIA YCIEIHON NpodeccuoHaIbHON
JESATENBbHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM WHANBUAYaTbHON TPAGKTOPUU OOpa30BaHWs W KM3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHAILBHOMY H  3CTETUYECKOMY  BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHWA, PaCCyKICHUW, YMEHHUIO BHIETH
MaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 O3HAHMS:

OpHEHTAallMEd B JIEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEIOBEKA, MPUPOABI U
oOlecTBa, TMOHUMAaHUEM MaTEeMAaTUYECKOM HayKhu Kak cdepbl UeI0BEeYECKOU
NEATENbHOCTH, 3TAlOB €€ pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHS LMBWIN3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTEMaTUKM M MaTEMaTHYEeCKOM KYJIbTYpOll KakK CpeICTBOM
MO3HAHHUS MHUpPA, OBJIAJCHUEM NPOCTEHUINMMHU HaBBIKAMH HCCJIEN0BATEIbCKOU
NEATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (opMHpPOBaAHHE KYJbBTYPHI 310POBbA M
IMOLMOHAIBHOIO0 0JIaronoJayYns:

TFOTOBHOCTBIO NPHUMEHITh MATEMATHYECKHE 3HAHUS B HHTEpPEcax CBOEro
3lI0pOBbs,  BEIEHUA  3J0poBOro  oOpaza  XKu3HM  (300pOBOE  TMHTAHHE,
cOQJIaHCUPOBAHHBIM  PEXUM 3aHATUA W  OTAbIXa, peryispHas (Qusndeckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pediiekcuu, MpU3HAHUEM CBOETO IMpaBa
Ha OLIMOKY M TaKOro K€ IMpaBa Jpyroro 4eaoBeKa;

7) 3K0J10TH4YeCcKoe BOCIIUTAHHUE:

OpHEHTAlEll Ha NPUMEHEHHE MATEeMaTUYECKUX 3HAHWW JUIS pELICHMs 3a]ad B
00J1acTH COXPaHHOCTH OKpPYXKAloIIeH cpeabl, INIAHUPOBAHMS TIOCTYIKOB U OLIEHKH MX
BO3MOXHBIX TOCJIEACTBUNA ISl OKPYXKAIOIIEW Cpenbl, OCO3HAaHUEM TIJI00AIbHOIO
XapakTepa dKOJIOrMYECKHUX MPoOJIeM U IMyTe UX pelIeHHUs;

8) aganTaums K M3MEHAMIUMCH YCJIOBMAM COLHAJBLHOW W INPHUPOAHOI
cpeabl:

TFOTOBHOCTBIO K JEUCTBUSIM B YCIOBHUSIX HEONPENEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTU Yepe3 MPAKTUYECKYIO NEATEIbHOCTb, B TOM YHUCIE
YMEHHE YUUTbCS y IPYTHUX JIOAeH, MpuoOpeTaTh B COBMECTHOM €ATEIbHOCTH HOBBIE
3HAHMSI, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYrHUX;

HEOOXOIMMOCThIO B  (POPMUPOBAHMM HOBBIX 3HAaHUM, B TOM YHCIIE
bopMyaMpoBaTh UAECH, MOHITHUS, TUNOTE3bl 00 O0BEKTAaX U SIBJICHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAePUUUTHI  COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMl0 KakK BbI3OB, TpPEOYIOIIUNH KOHTPMEp, KOPPEKTHPOBAaTh INPUHUMAEMbIE
pelieHus U JEeWCTBUA, (POPMYJIUPOBAaTh U OLEHUMBATh PUCKU M TOCIEACTBHS,
(GhopMHPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

Ba3oBble Jijoruueckue JelcTBUA:

e BBIBIATbL M XapaKTEpU30BATh CYIIECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, IOHATHH, OTHOIIEHUH MEXIy MOHATUSAMH, (QOPMYJIUPOBATH
OIpEAEIICHUS HOHSTHH, yCTaHaBJIMBAaTh CYILECTBEHHbIN IIPU3HAK
KJaccu(UKauuy, OCHOBaHUSA g OOOOIIEHHS W CpPaBHEHMS, KpPUTEPUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATh, (dopMynupoBaTh U npeoOpa3oBbIBAThH CYXIECHHUS:
yYTBEpAUTENbHbIC U OTPULIATENIbHBIC, €AMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;



BBISIBIIITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IMPOTHUBOPEYUS B
dakTax, JMaHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX, Tpejaratb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYN;

JelaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JI0Ka3aTelbCTBA MAaTEMaTUYECKUX YTBEPXKACHUM (TpsiMble W OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECJOXKHBIE  JIOKA3aTEIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BHICTpAMBaTh apryMEHTAIUIO, TIPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCO0 peleHrs y4eOHoM 3a1a4n (CpaBHUBATh HECKOIBKO BApUAHTOB
pelieHus, BbBIOMpaTh HamOoJee NOAXONAIMKA € YYETOM CaMOCTOSITEIBHO
BbI/ICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKye AeMCTBHUSA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCICAOBATEIIBCKUNA HWHCTPYMEHT TIO3HAHUS,
dbopMynaMpoBaTh  BOIMPOCH,,  (QPUKCUPYIOUIME  MPOTHUBOpPEYUE, MpodIIeMy,
CaMOCTOSITEILHO YCTaHABIMBATh MCKOMOE M JIaHHOE, (hOPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UITNIO, MHEHUE;

MPOBOIUTH IO  CAMOCTOSTEIIBHO  COCTaBICHHOMY TUIAHY  HECIIOKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE WCCIICOBAHUE II0 YCTAHOBJIECHHUIO OCOOCHHOCTEH
MaTeMaTHYECKOr0 00BhEKTa, 3aBUCUMOCTEN 00bEKTOB MEKTy COOOM;
CaMOCTOSATEILHO (popMynupoBaTh OO0OOIIEHUS W BBIBOJALI IO pe3yibTaTam
MPOBENEHHOTO  HAOJIONCHUS, WCCICIOBAaHUSA, OICHUBATh JIOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 00OOIIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKXKe BBIJIBUTATh
MIPEATIOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undpopmaumueii:

BBISIBIISITH ~ HEJOCTATOYHOCTh M M30BITOYHOCTH  WHGOpPMAIMH, JIaHHBIX,
HEOOXOMUMBIX JIUIS PEIICHUS 3a1a4H,

BBEIOMpATh, aHAJTWU3UPOBATh, CHUCTEMATU3MPOBATh W  WHTEPHPETHPOBATH
UHGOPMAITHIO PA3TMYHBIX BUIOB U (hOPM TIPEIICTABICHHUS,

BBIOMpATh (HOpMy MpeacTaBieHUsT MHGOPMAIMH U WITIOCTPUPOBATH PEllaeMbIe
3aJ1auu CXeMaMH, TharpaMMamMu, HHOU TpauKoil 1 nX KOMOWHAITUSIMH,
OILICHUBATh HAJE&KHOCTh HHPOPMAIIUU 110 KPUTEPHUSIM, MPEIIOKEHHBIM YUUTEIEM
WM CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe JelCTBUA:



BOCIIPUHUMATHh ¥ (DOPMYIMPOBaTh CYKIECHUS B COOTBETCTBUH C YCIOBUSIMHU U
1easIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX U MUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHHs MO XOAY PEIICHUs 3a7adH,
KOMMEHTHPOBATh TTOJIYICHHBINA PE3yiIbTaT;

B XO/I€ OOCYXICHHS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
mpoOsieMbl, pelraeMoil 3aJadud, BBICKA3bIBATh WJIEH, HAICJIICHHBIE Ha TIOUCK
pEIICHHSI, COMOCTABIISITh CBOM CYXACHHS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB
Juaiiora, OOHapYKHWBaTh Pa3IMUMe W CXOJACTBO TO3HUIUH, B KOPPEKTHOU (popme
(bopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAXKCHUSI;

MPENCTABIATh PE3YNbTAThl PEIICHUS 3aJadyd, SKCICPUMEHTA, HCCIeIOBaHUS,
MPOEKTa, CaMOCTOATEIHLHO BBHIOMPATh (hOpMAT BBICTYIUICHUS C y4ETOM 3aaad
NpE3eHTANNN U 0COOCHHOCTEH ayIuTOPHUH;

MOHUMATh ¥ WCIOJb30BaTh IMPEHMYIIECTBA KOMAaHIHONW W WHIUBUIYaTbHON
paboThI MPHU PEIICHUH YIeOHBIX MAaTEMaTHYECKUX 3a/1a4;

MPUHUMATh IIEIb COBMECTHOW JCSATEIBHOCTH, IUTAHHPOBATH OpPTaHU3AINIO
COBMECTHOM paboOThl, pacnpenensaTh BUIbl padoT, TOroBapUBaThCsA, 0OCYXAATh
MIPOIIeCC U pPe3ynbTaT PaboThl, 00001IaTh MHEHHSI HECKOJIBKHUX JIFOICH;
y4acTBOBaTh B TPYNNOBBIX (opMax padboThl (00CykmeHusi, 0OMEH MHEHUSIMH,
MO3TOBBIC€ IITYPMBI W JPYrue), BBHIIOJIHATH CBOIKO YacThb paboOThl U
KOOPJIMHUPOBATh CBOM JICHCTBUS C APYTMMHM WICHAMH KOMAHIbI, OIICHHBATh
KauecTBO CBOEro BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYITHMPOBAHHBIM
YY9aCTHUKAMU B3aUMOJICHCTBHS.

PerJISITI/IBHl)Ie YHUBEPCAJIBHBIC y‘lEﬁHLIe HEﬁCTBHH

Camoopranu3amnus:

CaMOCTOSITEILHO COCTABJIATH IUJIaH, AJITOPUTM PELICHUS 3a]jauu (WA €ro 4acTh),
BBIOMpATh CHOCOO pELIEHUs C Y4ETOM HMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUPOBATh M KOPPEKTUPOBATH BapUAHThI PEIICHUM C
y4ETOM HOBOUM MH(OPMAIIHUH.

CaMOKOHTPOJ/Ib, SMOLMOHAJIBLHBIA HHTEJJICKT:

BJIQJICTh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJS IpoIlecca M pe3yibTara
pELICHUSI MATEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHHWHU 3a]1auH,
BHOCHUTh KOPPEKTHUBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJEHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;



e OILICHUBATh COOTBETCTBUE peE3yJibTaTa JACATEIbHOCTU IIOCTABJICHHOM LEIU U
YCIIOBUSIM, OOBSCHSATH TPUYUHBI JOCTIDKCHUS WA HEJOCTIKCHHS IICIH,
HAXOJIUTh OMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K «koniy oOyuenuss B 7 KJjacce OOydYalOMUNACS TOIYYIUT CJICAYIONINE
MpeAMETHBIE PE3YJIbTATHhI:

Yuciia v BBIYUCTICHUS

BeimonuaTh, coderas YCTHbIE W THUCHMEHHBIE TPUEMBI, apuUPMETUUECKUE
JIEHUCTBUS C PAIlMOHATIHHBIMU YHCIIAMHU.

HaxonuTe 3HayeHUsT YUCIOBBIX BBIPAKEHUN, NPUMEHSTh pPa3HOOOpa3HbIC
CrOoCcOOBl M TPUEMBI BBIYUCIICHHUS 3HAUYEHUU JIPOOHBIX BBIPAXKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIE U IECATHYHBIE TPOOH.

[lepexoauTts OT onHON (OpMBI 3amucu 4yuced K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO IECATUYHYIO APOOH ).

CpaBHUBATH U YNOPSOYUBATH PALIMOHAIIbHBIC YUCIIA.

OKpyrJisTh yucia.

BbINOAHATh NPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUH, OLIEHKY 3HA4€HUHN
YUCJIOBBIX BBIPAXKEHUU. BBINONHATE ACUCTBUS CO CTENEHSMH C HATypaJbHBIMU
MOKa3aTESIMH.

[IpuMeHATh TIPU3HAKU JETUMOCTH, Pa3JIOKEHUE HA MHOXUTEIU HATypalbHBIX
YHUCeN.

Pemath mpakTHKO-OPUEHTUPOBAHHBIE 3a7adyM, CBSI3aHHBIE C OTHOIICHUEM
BEJIUYMH, MPONOPLUHUOHAILHOCTBIO BEJIIMYMH, TMPOIEHTAMHU, HHTEPIPETUPOBATH
pe3ynbpTaThl pElICHUs 3a7ad C Y4ETOM OrPAaHUYCHUMU, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMBbIX 0ObEKTOB.

Auiredpanyeckue BbIpaKeHHUs

Hcnonp30BaTh aareOpandecKyro TEPMUHOIOTHIO M CUMBOJIHUKY, IPUMEHSTH €€ B
IpOLECCe OCBOCHUSI Y4eOHOro MaTepuaia.

HaxomuTe 3HaueHWss OyKBEHHBIX BBIPAKCHWNA TPHU 3aJaHHBIX 3HAYCHHSIX
MIePEMEHHBIX.

BeImonHaTh mpeoOpa3oBaHus 1EI0T0 BBIPAKEHHSI B MHOTOYJICH MPUBEICHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BEBITIONTHAT, yMHOXEHUE OJHOWICHa Ha MHOTOWIEH W MHOTOWICHAa Ha
MHOTOWICH, TPUMEHSAThH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJIpaTa pa3HOCTH.



OcyliecTBisATh Pa3l0oKEHHE MHOIOYIEHOB HA MHOXHUTEINM C ITOMOILIBIO
BBIHECEHUS 32 CKOOKU OOIIETr0 MHOXKHTENS, TPYNIUPOBKH CIIaraeMbIX, MPUMEHEHUS
(bopMyIT COKpaEHHOTO YMHOXKEHHUS.

[IpumMensTh TpeoOpa3oBaHusi MHOTOWICHOB JIJI PEIIECHUs Pa3IMYHbIX 3a]a4y U3
MaTEeMaTHUKH, CMEXHBIX MPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHENM C HATYPAJIbHBIMU ITOKA3aTENSIMM UL
peoOpa3oBaHUs BRIPAKCHHIM.

YpaBHeHUs M HEpaBeHCTBA

Pemlate nuHEliHBIE ypaBHEHMSI C OJHOM NIEPEMEHHOM, IPUMEHSS NpaBUIIa
IIepexo/1a OT UCXOAHOTO YPABHEHUS K PABHOCWIBHOMY eMy. [IpoBepsTh, sBisercs m
YUCJI0 KOPHEM YPABHEHMUS.

[IpumensTe rpaduueckre METOIbl MPU PEUICHUU JIMHEWHBIX YpPaBHEHUU U HX
CUCTEM.

[lonOupaTe mnpuMepsl nap YUCEN, SBISAIOMIMXCA PEUIEHUEM JIMHEWMHOIO
YPaBHEHMUS C ABYMS [IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHON IJIOCKOCTU I'padUK JIMHEHHOTO YpaBHEHHS C ABYMS
NePEMEHHBIMH, MOJIB3YACh IPa(UKOM, TIPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cuctembl IBYX JIMHEWHBIX YPaBHEHHUU C JABYMS NIEPEMEHHBIMHM, B TOM
quclie rpaguuecku.

CocTtaBnsaTp W pelmwlatb JIMHEWHOE YpPAaBHEHHE WM CUCTEMY JIMHEMHBIX
YPaBHEHMM 110 YCJIOBMIO 3aJa4, NHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a71a4¥ [TOJIy4YEHHBIN pe3yJIbTaT.

DyHKUNHA

N300paxarh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpAMHATAM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3aMUCHIBATh YUCIIOBBIC MPOMEXKYTKH Ha
areOpandeckoM s3bIKeE.

OTmeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJUHATaM,
CTpOUTh Ipaduky THHEHHBIX QyHKUHNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMM: CKOpPOCTb, BpEMs, pacCTOSHWE, II€Ha, KOJIMYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIHLHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHrne QyHKIMH MO 3HAYECHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil crnocod NpencTaBleHUS M aHaidu3a HHPOpPMAIUH,
U3BJIEKaTh ¥ MHTEPIPETHPOBATh WH(POpMALINIO U3 TpaUKOB peabHbIX MPOLIECCOB U
3aBUCHMOCTEM.

K «xoniy oOyuenuss B 8 KkJjacce o0OydalomuiAcs TOIYYIUT CJICAYIONINE
peIMEeTHBIC Pe3yIbTaThI:



Yucsa v BBIYUCICHUSA

Hcnonb3oBaTh HayajdbHBIE IPEICTABICHUS O MHOXECTBE JAEHCTBUTEIBHBIX
yucen JJIsi CPaBHEHUS, OKPYTJCHUS U BBIYUCICHUHN, M300pakaTh JEUCTBUTEIbHBIC
YyyCcia TOYKAaMU Ha KOOPJAUHATHOM MIPSIMOM.

[IpumeHsATs TOHATHE apU(PMETHYECKOrO KBagpaTHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHH, HCIOJIb3ysl MPU HEOOXOJUMOCTU KaIbKYJISTOP, BBINOJIHATH
npeoOpa3oBaHUs BBIPAKECHHUM, COJEpXKAIIUX KBaJAPAaTHbIE KOPHHU, HCIOIB3Ys
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJBIIMX M MAJBIX YHUCET C MOMOIIBIO JIECITUYHBIX
npoOeii u creneneit uncia 10.

AnredpanvecKkue BbIPaKeHUs!

[IpyuMeHsAT, TOHATHME CTENEHM C LEJbIM  [OKa3aTeJleM,  BBINOJHATH
npeoOpa3oBaHUs BRIPAKEHUH, COIEPIKAITUX CTEINEHHU C LEJbIM MTOKa3aTeIeM.

BbBINOMHATE TOXIECTBEHHBIE MPEOOPa30BaHUS PAIMOHAIBHBIX BBIPAKCHHM Ha
OCHOBE IIPaBUJI ACHCTBHUM HaJ MHOTOWICHAMHU U alTreOpandecKUMH JIPOOSIMH.

PacknanpiBaTh KBaipaTHBIA TPEXWICH HA MHOKHUTEITH.

[IpuMeHsTH TIpeoOpa3oBaHUsl BBIPAKEHUHN ISl PEIICHUS Pa3fIMYHBIX 3a7ad U3
MAaTEMAaTUKH, CMEXHBIX MTPEIMETOB, U3 PEAIbHOM MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemrate nuHENMHBIEC, KBaJpaTHbIE YPaBHEHUS W PAlMOHAIBHBIE YpaBHEHUS,
CBOASLIMECA K HUM, CUCTEMBI JIBYX YPaBHEHUMU C IBYMsI IEPEMEHHBIMHU.

IIpoBoauTh IPOCTEUIINE WUCCICAOBAHUS YPABHEHUM U CUCTEM YpPAaBHECHUH, B
TOM YHCJIE€ C IPUMEHEHUEM I'padUUECKUX NpeICcTaBIeHUN (YCTaHABINBATh, UMEET JIU
YpaBHEHHE WIH CUCTEMA YPaBHEHUU PEILICHHUS, €CIIH UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuth OT cloBeCHOHM (OPMYIMPOBKM 3aJaud K e€ anredpandeckoin
MOJEIM C TIOMOILIBI0 COCTABJICHUS YPAaBHEHHS WJIM CHCTEMBl YPaBHEHU,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4H MOJTYUYEHHBIN PE3YyJIbTAT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHMS, OLICHKH, PEIIATh
JMHEIHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHCTEMBI, JaBaTh Ipaduueckyro
WJUTIOCTPALMIO MHOYKECTBA PELIEHN HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUU

[lonumath ¥ HCMONB30BaTh (YHKIMOHAJIbHBIE MOHATUS U S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE OOO03HAUEHHUsS), OMNPEACNATh 3HaueHue (YHKUUU 10 3HAYCHUIO
apryMeHTa, OIpeeNsTh CBOMCTBA QYHKINH 1O €€ TpaduKy.

Ctpoutb rpaduku dJeMEHTapHbIX PYHKIUN BUJA:



y=k/x, y=x2,y =x3,y = x|, Y = VX, OIHICHIBATH CBOJCTBA YHCIOBOI PYHKIUH
o e€ rpaduxy.

K «koniy oOyuenus B 9 KJjacce o0OydalOmuUiAcs TOIYYUT CJEAYIONINE
IpeAMETHBIE PE3YIIbTATHI:

YucJa 1 BLIYUCIEHUS

CpaBHUBATH U YHOPSJOUYUBATH PALlMOHATILHBIC U UPPAI[MOHATBHBIE YHCIIA.

Boeinonusate apudmMerudeckue AEHCTBUS C pallMOHAIBLHBIMUA YHMCIIAMH, cOYeTas
YCTHbICE U TMHCHbMEHHBIC TPUEMBI, BBINOJHATH BBIYUCICHHUS C UPPalMOHAIbHBIMU
YHCJIaMU.

Haxonuts 3HaY€HUs CTEMEHEN C LEJIBIMH MOKA3aTeIAMU U KOPHEN, BBIYUCIISITH
3HAYEHUS YUCIIOBBIX BBIPAKECHUI.

Okpyraarh JACHCTBUTEIbHBIE YKCIA, BBINIOIHATH NPUKUAKY pe3yJbTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHUSA U HEPABEHCTBA

Pemrats yiMHEVHBIE U KBAIPATHBIE YPABHEHHUs, YPABHEHMS, CBOAAIIMECA K HUM,
npocTeiime ApoOHO-paluoHaIbHbIE YPaBHEHUS.

Pemate cucrempl JBYX JHMHEHHBIX YPaBHEHUMH C JBYMsS NEPEMEHHBIMU U
CHUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SBIISICTCS JIMHEUHBIM.

Pematb TekcTOBble 3ajaud  anreOpandeckuM  CIOCOOOM €  MOMOIIBIO
COCTaBJICHUs YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUHU C IBYMs [IEPEMEHHBIMH.

IIpoBoauTh IPOCTEUIINE UCCICAOBAHUS YPAaBHEHUU U CUCTEM YpPaBHEHUH, B
TOM YHCJIE€ C IPUMEHEHUEM TpauuecKuX MpeacTaBiIeHul (yCTaHaBIMBaTh, UMEET JIU
yYpaBHEHUE WIN CUCTEMA YPABHEHUN pEILIEHUs, €CIIM UMEET, TO CKOJIbKO, U IIPOoYee).

Pemrate nuHelHbIE HEPaBEHCTBA, KBAJpaTHBIC HEPABEHCTBA, H300paxarhb
pelIeHne HEPABEHCTB HA YHWCIOBOM NPSIMOM, 3alMCBIBATH PELIEHHWE C MOMOLIBIO
CUMBOIJIOB.

Pemats CUCTEMBI JTMHEHHBIX HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKJIKOYAIOILINE
KBaJJpaTHOE HEPABEHCTBO, M300pa)KaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
IIPSIMOM, 3aIIMCHIBATH PELICHUE C TIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a/a4.

DOyHKUNHA

PacnosnaBath (yHKIIMHM W3Y4YeHHBIX BUAOB. [loKa3piBaTh CXeMaTHUECKU
pacnoioKeHue Ha KOOPMHATHOM IIOCKOCTH TpadukoB GyHKImA Buga: Y = KX, y =
kx + b,y = kix,y = ax2 + bx + ¢, y = x3, y = VX, Y = |X|, B 3aBHCHMOCTH OT 3HAUCHHiI
KO3 (UITUEHTOB, OMMUCHIBATH CBOWCTBA (PYHKIIMH.



Ctpoutrb W u300paxkaTh CXEMaTHYECKH TrpaduKkd KBaJAPATUUYHBIX (DYHKIUH,
OIMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIIUH 110 UX Tpaduxam.

PacnoznaBath kBaapatuuHyr (GyHKOHIO 1O (GOpMyse, MPUBOIUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUN U3 peasIbHOM KU3HU, (PU3UKHU, TECOMETPUH.

YucioBbIE MOCIEI0BATEILHOCTH U IPOrPecCum

PacroznaBaTh apupMeTHYECKyI0 M TEOMETPUUIECKYIO TPOTPECCUH TIPU PA3HBIX
crnoco0ax 3aJaHusl.

BbInonHATh  BBIYKMCIEHHUS C  HKCIOJNb30BaHMEM  (GopMyn N-ro  4ieHa
apuPMETUIECKON 1 TEOMETPUUECKON MTPOTPECCH, CYMMBI TIEPBBIX N UJICHOB.

N3o0paxkaTb WieHbl TMOCIEIOBATEIbHOCTY TOYKAMU HA KOOPAMHATHOMU
IIJIOCKOCTH.

Pemrats 3aauu, CBSI3aHHBIE C YUCIOBBIMU MOCJIEI0BATEIIbHOCTSIMU, B TOM YHCIIE
3a/laydl U3 pealbHOM JKM3HU (C HCIONB30BAHUEM KAJIBKYJIATOpa, MHU(PPOBBIX
TEXHOJIOTHH1).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrpoasubie | IIpakTuueckue (udpp )
MpOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 Ywuciia v BeIYMCIICHHS. ParmoHaibHbIe 25 1 bubnmoreka [JOK
yucia https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 AJIrCOPaHHECKHe BHIPAkCHILA 2 1 https://m.edso0.ru/7f415b90
bu6nunoreka [IOK
3 ¥ PaBHeHHs 1 HEpABEHCTRa 20 1 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
4 K ) 24 1
OOPAMHATSL i rpaiiit. DyHKILH https://m.eds00.ru/7f415b90
bubmuorexa [IOK
> losTopenne n 0dodmenHe 6 L https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0
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8 KIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
1 q .K 1
vcna v BeuucieHus. KBagpatasie KOpHA 5 httos://m.edsoo.ru/7f417af8
5 Yucna u Berunciienns. CTeneHb ¢ eNIbIM 7 bubmuoreka [JOK
IoKa3areyiemMm https://m.edsoo.ru/7f417af8
AnreOpanyeckue BeIpaKCHUS. bubnmnoreka [JOK
3 N 5 1
KBagpatsslii TpEXuieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKECHUS. 15 1 bubnuorexa [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBaspaTHbie bubnmoreka [JOK
) 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHCTBA. CUCTEMBI bubnnoreka [IOK
6 . 13
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 httos:/m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
o DyHKumn. Tucn0BLIC QyHKIIHA o https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 Hosroperne i 0bobumene 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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9 KJIACC

KonnyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeEM (undposbie)
Ne ni/m Kontpoabnsie | IlpakTnuyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 Yucna u BelunciieHus. JlecTBUTEIbHBIC 9 bubmuorexa [JOK
qucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bu6mmoreka [JOK
OJHOM IEpEMEHHOI https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bu6mmoreka [IOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCcTBa. HepaBeHCTBa 16 1 httos://m.edsoo.ru/7f419d08
but6mmoreka [IOK
1 1
> Dy ® https://m.eds00.ru/7f419d08
bub6mmoreka [IOK
6 UucnoBble OCIEA0BATETLHOCTH 15 1 htts://m.edsoo.ru/7£419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIHS 18 1 bu6mmoreka [IOK
3HaAHUU https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. AnreGpa. 7 kiacc: yue0. aiis oomeoopaszosat. opranuzaruii / C.M.
Huxonsckui, M. K. Iloranos, H.H. Pemernukos, A. B. IlleBkuH. — M.:
[Ipocsemenne, 20109.

2. AnreOpa. 8 kiacc: yue0. juist oomeoopaszosat. opranuzaiuii / C.M.
Huxonsckuii, M. K. IToranos, H.H. Pemernukos, A. B. [lleBkua. — M..:
IIpocsemenne, 2019.

3. Anrebpa. 9 knacc: yueb. nis obmeoOpasoar. opranuzanuii / C.M.
Huxonbsckuii, M. K. Iloranos, H.H. Pemernukos, A. B. I[lleBkuH. — M.:
IIpocsemenne, 2019.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1. Aunre6pa. Meroauueckue peKOMeHIauu. 7 Kiaacc: yued. mocooue ais
obmeoo6pa3oBar. opranm3anmii / M. K. IToramos, A. B. IlleBkun. — M.
IIpocenienue, 2017.

2. AnreOpa. JImmakTuueckue MaTepuaisl. 7 Kiacc: yued. mocooue s
obmeoopazosar. opranm3anuii / M. K. [Toramos, A. B. IlleBkun. — M.
IIpocsewmenue, 2017.

3. Aunrebpa. Merogudeckue pekoMeHAaIuu. 8 Kiacc: yael. mocooue s
obmeoopazosar. opranuzanuii / M. K. [Toramnos, A. B. llleBkun. — M.:
IIpocsemenne, 2017.

4. Anre6pa. lunaktudyeckue MaTepuaibl. 8 Kiacc: yued. mocooue s
obmreoopazonar. opranuzanuii / M. K. [1oranos, A. B. IlleBkun. — M.:
IIpocsemenne, 2017.

5. Anrebpa. Meroaudeckue pekoMeHAaIMU. 9 kiace: yued. mocodue st
obmreoopazonar. opranuzanuii / M. K. [1oranos, A. B. IlleBkun. — M.:
IIpocsemenue, 2017.

6. Anrebpa. Jlumaktuyeckue mMaTepuaisl. 9 kiacc: yued. mocodue s
obmeoopazoBar. opranm3anuii / M. K. IToramos, A. B. IlleBkun. — M.
IIpocenienue, 2017.

7. Maremaruka. Anredpa: 7-i kiacc: 0a30BbIi ypoBeHb: yueOHuk / FO.H.
Makapsorues, H.I'. Munatok, K.1. Hemkos, C.b. CyBopoBa: moj pe.
C.A. Tensaxorckoro, - 15-e uzn. [Ipepab. — Mocksa: IIpocBenieHue,
2023.

8. Maremaruka. Anrebpa: 8- kitacc: 6a30BbIi ypoBeHb: yueOnuk / FO.H.
Makapsrues, H.I'. Munarok, K.1. Hemkos, C.b. CyBopoBa: noj pex.
C.A. TensxoBckoro, — 16-e u3n. [Ipepab. — Mocksa: [Ipocsenienue,
2023.



9. Maremaruka. AnreOpa: 9-ii kiacc: 6a30Bbiii ypoBeHb: yueOHuk / FO.H.
Makapserues, H.I'. Munarok, K.1. Hemkos, C.b. CyBopoBa: nmoj pen.
C.A. TensxoBckoro, - 15-e uzn. [Ipepa6. — Mocksa: [Ipocsenienue,
2023.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. Enena Illupsea. "Pacneuarail u pemn" kadeCTBEHHbIE MaTepUaIbl 11O
MAaTEMATHKE JIJISI YYUTEIIEH U PEIIETUTOPOB —
https://www.time4math.ru/m-a-g

2. Anrebpa 7-9 xnacc, 3agaHus Mo TeMaM. MaTteMaTuka Jisl IKOJIbHUKOB.
IToaroroska k EI'D u OI'D - https://math100.ru/algebra7-9/

3. Marepuainsl q1s noarotroBku K BIIP 7 kirace mo marematuke. PeanbpHbie
BapuaHThl, mocoodwust, Cratlpan — https://math100.ru/vpr-7-class/

4. Martepuansl 1 noarotoBku k BIIP 8 kiiacc mo maremaTtuke. PeanbHbie
BapuaHThl, mocoous, Crarl'panx — https://math100.ru/vpr-8-class/
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