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Iloacnumenvnas 3anucka.

Anrebpa sBISETCS OIHUM U3 OMNOPHBIX KypCOB OCHOBHOI'O 0OIIero oOpa3oBaHMSA: OHA
o0OecnieurnBaeT M3y4yeHHE APYTUX TUCIHIUINH, KaK €CTECTBEHHO-HAYYHOIO, TaK M T'yMaHUTapHOTO
LUKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIsl MPOJOJIKEHUS 00pa30BaHUS U B IOBCEAHEBHOW JKU3HU.
PazButne y oOydaloomIuMxcsi HAy4YHBIX MPEJCTaBICHUH O MPOUCXOXKACHUU U CYLUHOCTU
aredpanvecknx adCTpaKIuid, CIOCO0e OTPaKEHHUS MATEMATUICCKOM HAYKOH SIBJICHHIA U MPOIIECCOB
B MpUpOJE U OOIeCTBE, POJU MaTEeMaTHYECKOrO0 MOJCIMPOBAHMS B HAYYHOM IIO3HAaHUU U B
MPAaKTUKE CIOCOOCTBYEeT (DOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHMSI M KAueCTB MBIIUICHHUS,
HEOOXOMUMBIX JJIsl ajJanTallid B COBpeMeHHOM IudpoBoM obmectBe. M3yueHue anredOpbl
oOecrieurBaeT pa3BUTHE yMEHHUs HaOI0IaTh, CpaBHHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTH CBOM JICHCTBHS W
BBIBOJIBI, (opMynupoBaTh yTBepxkAeHUs. OcBoeHHE Kypca airedpbl oOecredrBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUSI OOYYaroIIMXCSA: OHU HCHOJB3YIOT JEAYKTUBHBIE U WHIYKTHBHbBIE
paccyxzieHusi, 0000IeHne U KOHKpETH3aInio, adbcTparupoBanue u anajgorur. OoydeHue anredpe
IpearnoiaraeT 3HAYUTEIbHBI 00BEM CaMOCTOSTEIBHON NEATENFHOCTH OO0YYAIOUINXCS, TMOATOMY
CaMOCTOSITENIbHOE PEIlIeHUE 3a/1a4 SBIISETCS peaiu3anueil 1e1TeIbHOCTHOTO MIPUHIIUIIA 00y4eHUS.

B cTpykType nporpaMmbl yueOHOTO Kypca «AJredpay uisi OCHOBHOT'O 00IIero o0pa3oBaHws
OCHOBHO€ MECTO 3aHMMAIOT COJEPKATEIIbHO-METOAMYECKUE JUHUU: «YHclia U BBIYMCICHUS,
«AnreOpanuecKkue BBIpaOKEHUS», «YpaBHEHMsI M HepaBeHCTBa», «DyHkuum». Kaxnas uz stux
COJIepKATEIIbHO-METOANYECKUX JIMHUM pa3BUBACTCA Ha NMPOTSHKEHUU TPEX JIET M3YYEHUs Kypca,
B3aMMOJICHCTBYSl C APYTUMH €ro JUHHSAMH. B Xone m3ydeHus: y4eOHOro Kypca OOydarommMmcs
MIPUXOJUTCS JJOTUYECKH PaCCyXIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BbIK. B CBs3M C
3THM B TMPOrpamMMy Y4eOHOro Kypca «Anredpay BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPEJICTAaBJICHHBIE BO BCEX OCHOBHBIX pa3Jieliax MaTeMaTHYECKOTr0 00pa3oBaHUsI U CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00Y4YalOIMMUCS OCHOB YHUBEPCAJILHOTO MaTEMaTHUUECKOTo si3blka. CoJepKaTesIbHON U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTOo Kypca «AunreOpa» SBISETCS €ro HHTETPUPOBAHHBIN
Xapakrep.

Coneprxanue JTMHUM «YKCiIa U BBIYUCIECHUS CIY>KUT OCHOBOM JJIs1 TaJIbHEHIIEro N3y4eHus
MaTEMaTHKH, CIIOCOOCTBYET PA3BUTHIO Yy 00YJAIOIIUXCS JIOTHUYECKOTO MBIIIICHHS, (JOPMHUPOBAHUIO
YMEHHUS TI0JIb30BaThCsl QITOPUTMaMH, a TakKe MPHOOPETEHUI0 TPAKTUYECKUX HaBBIKOB,
HEOOXOUMBIX IS TOBCEAHEBHOM »XU3HU. Pa3BUTHE MOHATHS O YMCIIE HAa YPOBHE OCHOBHOIO
o01ero o6pa3oBaHusl CBSI3aHO C pallMOHAIBHBIMU M UPPALIMOHAIBHBIMU YHUCIIaMH, (OPMHUPOBAHUEM
MIPEJICTAaBICHU O JEHCTBUTEIBHOM 4HMcie. 3aBepLICHHE OCBOCHMSI YMCIOBOM JIMHUM OTHECEHO K
cpeaHeMy oOuieMy 00pa3oBaHMIO.

Copepxanve JByX aireOpanyeckux JUHUN — «AsreOpandeckue BBIPDAKEHUS» H
«YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHHMIO y OOYUAIOIIMXCS MAaTEeMaTHYECKOTO
anmnaparta, HeOOXOAUMOro JUIsl peUIeHHs 3ajad MaTeMaTHK{, CMEXHBIX MPEIMETOB M NMPAKTHUKO-
OpPMEHTUPOBAaHHBIX 3aja4y. Ha ypoBHE OCHOBHOro o0mero oOpa3oBaHUs y4yeOHBIN MaTepHuan
IPYNIUPYETCS BOKPYT pallMOHAJIbHBIX BBIpRKEHUH. Anredpa JEeMOHCTPUpPYET 3Hau€HUE
MaTEMaTUKU KakK S3bIKa JUIsl MTOCTPOCHMSI MAaTEMAaTHYECKUX MOJEIEH, ONMMCAHMS IPOLECCOB U
SBJIGHUN peanbHOro Mupa. B 3agaum oOyueHus anreOpe BXOAST TakKe JalbHEWIlee pa3BUTHE
AJITOPUTMUYECKOTO MBILUIEHUS, HEOOXOIUMOI0, B YaCTHOCTH, JUII OCBOCHHUS Kypca HH(POPMaTHKH,
U OBJaJICHUE HaBbIKAMHU JENYKTHUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBOIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHUs, CIIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUYECTBY.

Copepxanve  (QyHKIHMOHAIbHO-TpaQUUYECKOM  JIMHUM  HALEJIEHO HAa  TOJy4YeHHe
o0yJaromuMucs 3HaHUN 0 (PYHKIMSIX KaK BaKHEWIIed MaTeMaTH4eCKOH MOJAEIH JUIs OMHCAHUS U
UCCIIEIOBaHMsI PAa3sHOOOpA3HbIX MPOLIECCOB W SBJIEHUN B mpupoje u oOmiectBe. l3yueHue
MaTepuaja CIIOCOOCTBYET pa3BUTHIO Y OOYyYaloIUXCSd YMEHHUS UCIOJIb30BaTh pa3INyYHbIC
BBIPA3UTENbHBIE CPEJICTBA S3bIKa MaTeMAaTUKH — CJIOBECHBbIE, CHUMBOJIMYECKHE, Trpaduueckue,
BHOCHUT BKJIaJl B (POPMHPOBAHUE MPEACTABICHUI O PO MAaTEMAaTUKU B PAa3BUTHUU IIMBUIM3ALMU U



KYJbTYpBI.

Cornacno yueOHOMY Tutany B 7—9 Kiaccax m3ydaeTcs y4eOHBIH Kypc «Aredpay», KOTOPBIN
BKJIIOYAET CJEAYIOIIME OCHOBHBIE pas3lenbl  coaepxkaHusa: «Uucima W BBIUUCICHUS»,
«AnrebpanuecKue BEIPAKCHUS», Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

OO6miee 9MCIIO YacoB, pEKOMEH/IOBAHHBIX ISl M3yYeHHUs ydeOHOTO Kypca «Anredpay, — 306
yacoB: B 7 kiacce — 102 gaca (3 ygaca B Hemento), B 8 kiacce — 102 gaca (3 gaca B Hemento), B 9
kiacce — 102 ygaca (3 yaca B Heenio).

Conep:xanue 00yuyenus B 7 Kiaacce.

Yucna u eéviuucnenus.

Jpobu 0ObIKHOBEHHBIE U JECSITUYHBIE, IEPEXO0]T OT OAHON (hOPMBI 3aNTUCH Ipo0eit K JpyToil.
[loHsTHE pAaLMOHAIBHOIO YMCIA, 3allMCh, CPABHEHHUE, YIOPSIOYMBAHUE PALMOHAIBHBIX YHUCEIL
Apudmernueckue AeMCTBUS ¢ pallMOHAIBHBIMU YnciaaMu. Perenue 3aad u3 peanbHONH MPAKTHKU
Ha YacTH, Ha JPOOH.

Crenenb ¢ HaTypalbHBIM IOKa3aTelleM: OMpeJelieHrne, IpeoOpa3oBaHuE BBIPAXKEHHH Ha
OCHOBE OINpEAEJICHUS, 3aUCh OONBIIMX uucels. [IpoueHTsl, 3amuch MPOIEHTOB B BHJIE APOOH H
npobu B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3aJayd Ha MPOLEHTHI, pPelIeHHE 3aJady M3 pealbHON
MIPaKTUKU.

[IpuMeHeHne NpU3HAKOB ACIIUMOCTH, PA3JI0KEHNE HA MHOKUTENIN HAaTyPAJIbHbBIX YHCET.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHATBHOCTH.

Anzebpauueckue evblpasrceHus.

[IepemeHHbIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C IMEPEMEHHOU. JlomycThMmble 3HAYEHUSA
nepeMmeHHbIX. [IpeacraBneHne 3aBUCUMOCTH MEXIy BeIWYMHAMH B BHUIE (Gopmynbl. BerancneHus
no Qopmynam. IIpeoOpazoBanre OYKBEHHBIX BBIPKEHHH, TOXKICCTBEHHO DPAaBHBIC BBIPAKCHHUS,
mpaBwia MpeoOpa3oBaHus CyMM W TIPOU3BEICHUM, MpaBuia PACKPBITUS CKOOOK W TPUBEICHUS
MO/I00HBIX CIaraeMblX.

CBoiicTBa CTENEHU C HATYpaJIbHbIM I10KA3aTEJIEM.

Opnowienbl 1 MHorowieHsl. CteneHb MHorousjeHa. CioXeHHE, BBIYMTAHUE, YMHOXKECHHE
MHOTrouwieHOB. DopMylibl COKpAlIEHHOTO YMHOMKEHHMS: KBaJpaT CYMMbI M KBaJpaT pPa3HOCTH.
®opmyJia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWICHOB HA MHOYKHUTEIIH.

Ypaeéuenus u nepasencmea.

VYpaBHeHHE, KOpPEHb ypaBHEHUS, MpaBuja MPeoOpa3oBaHMs YpaBHEHHUS, PABHOCUIBHOCTH
YPaBHEHHUH.

JluHeitHOe ypaBHEHHWE C OJHOW IEPEMEHHOM, YHMCJIO KOPHEH JIMHEWHOrO YpaBHEHHS,
pelieHne JUHENHBIX ypaBHeHUH. CocTaBlI€HME YpaBHEHMII IO YCJIOBHMIO 3anadyu. PemieHune
TEKCTOBBIX 33/]1a4 C IOMOIIbIO YPaBHEHU.

JIuHeltHOe ypaBHEHHE C JABYMS NepeMEHHbIMH M ero rpapuk. Cucrema JBYX JMHEHHBIX
YpaBHEHUH C JABYMs I€peMEHHbIMH. PelieHue cucreM ypaBHEHUH CrnocoOOM IOJCTAaHOBKH.
[Ipumepsl pemeHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBIO CHCTEM YpaBHEHUM.

Dynkyuu.

Koopaunata Toukn Ha mnpsmoin. UucinoBele NpoMexyTku. PaccTosiHMe MEXIy IBYMs
TOYKaMH KOOPAVHATHOU ITPSIMOM.

[IpsmoyronbHasg cucrema koopauHat, ocu Ox u Oy. AOcmucca M opauHaTa TOYKH Ha
KoOpauHATHOM IutockocTH. [lpumepsl rpadukoB, 3agaHHBIX ¢GopMynamu. YUrteHue rpapukoB
peanbHbIX 3aBUcuMocTel. [Tonsatue ¢pynkuuu. I'padpuk Qynkiun. ColictBa ¢yHkuuit. Jlnneinas
¢bynknus, e€ rpaduk. ['padux pynkuuu. ['paduyeckoe penieHue JIMHEHHBIX YpaBHEHUIN U CHCTEM
JIMHEUHBIX YPABHEHUMN.

Coaep:xanue o0yuenns B 8 kiacce.
Yucna u eviuucinenus.
KBagpatubiii kopeHb u3 uucna. [lonstue 00 wuppanuoHaibHOM uMcie. JlecaTHUHBIE



NpUOIMKEHNs UPPAMOHAIBHBIX 4Hcen. CBolcTBa apu(PMETHUECKUX KBAJAPATHBIX KOPHEH M MX
pUMEHEHHE K IPeoOpa30BaHUIO YUCIOBBIX BHIPAKEHUH M BHIUNCICHUSAM. JleCTBUTEIbHBIC YUCTIA.

CreneHsb C 1eNnbIM MoKaszaTesieM U €€ cBoiicTBa. CTaHaapTHas 3aMUCh YUCTA.

Anzebpauueckue eviparxcenust.

KBagpaTHblil TpEXuiieH, pa3nokeHue KBaJpaTHOTO TPEXUIeHa Ha MHOKUTEIH.

Anrebpanueckast apoO6b. OcHOBHOE CBOWMCTBO anreOpamdeckoil apobu. Croxenue,
BbIUUTAHUE, YMHOXCHME, JAeJeHHE anredpanuyeckux podOeill. PanuoHanbHbIe BBIpaKEHUS M HUX
npeoOpa3oBaHue.

Ypasnenus u nepagencmea.

KBagpatHoe ypaBHeHMe, (opMysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHHH, CBOJIALIMXCA K JUHEHHBIM M KBajgpatHbiM. Ilpocreiimme apoOHO-
panMoHaIbHbIE YPAaBHEHUS.

I'paduueckas MHTEpIIpeTalusl YpaBHEHHH C JBYMsS NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
ypaBHEHMH ¢ ABYMs nepeMeHHbIMU. [IpuMepsl penenns cucTeM HeJIMHEHHbIX YpaBHEHUH ¢ qByMs
IIEPEMEHHBIMH.

Pemienue TekcTOBBIX 3aa4 alredpanyeckuM CriocoOOM.

UucnoBble HepaBeHCTBA MW HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM MEPEMEHHOM.
PaBHOCHIBHOCTD HepaBeHCTB. JIMHEHHbIe HEPAaBEHCTBA ¢ OAHOIN nepeMeHHO. CUcTeMbl TMHEHHBIX
HEPABEHCTB C OJHOW IIEPEMEHHOM.

Dynkyuu.

[Monsarue ¢ynkumu. OOmacTh onpenesneHus ¥ MHOXKECTBO 3HaueHUH (QyHKuuu. CriocoOs!
3amaHus QyHKIHIL.

I'papux Pynxnun. YUrenue cpoiictB QyHKiuu no e€ rpaduky. [Ipumepsr rpaduxos
(GyHKLUH, OTpaXKaIOLUMX peabHbIe IPOLECCHI.

OyHKIMM, ONUCHIBAOIIKE MPSAMYI0 U OOpaTHYIO MNPONOPLUOHAIbHBIE 3aBUCUMOCTH, HX
rpaduku. Oyukmuu y = x2, y = x3, y =, y=x|. ['paduueckoe pemieHne ypaBHEHHH U CHUCTEM
YpPaBHEHUU.

Conep:xanue 00yyenus B 9 Kjacce.

Yucna u éviuucnenus.

PanmonaneHple yncia, MppaloHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JECSITHUHBIE
apoOu. MHOXKECTBO JAEHCTBUTEIBHBIX YHCEN, JEHCTBUTENbHBIE 4YHCIa Kak OeCKOHEYHbIe
JecsTUUHble 1poOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXJY MHOKECTBOM JEHCTBHUTENIbHBIX
4yuceNl U KOOPAUHATHOU MPSMON.

CpaBHeHHE JEHCTBUTENBHBIX uHcel, apuMmernyeckue IeHCTBUS C JAEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPa, JUIMTEILHOCTD IPOLIECCOB B OKPYXKAIOIIIEM MUPE.

[TpubnuxEéHHOe 3HAYEHHWE BEJIWYMHBI, TOYHOCTh MNpHOMKeHHs. OKpyrjaeHue 4YHcedn.
IIpukuaka v OLlEHKa pe3yabTaTOB BEIYMCICHHM.

Ypaeéuenus u nepasencmea.

JIuneitHoe ypaBHeHUE. Pelienue ypaBHEeHH, CBOIAIIMXCA K JIMHEHHBIM.

KBanpatHoe ypaBHeHMe. Perienne ypaBHEHUH, CBOASIINXCS K KBaJpaTHbIM. bukBagpatHoe
ypaBHeHue. [lpumepsl pelieHusi ypaBHEHUW TPEThed M YETBEPTOM CTENEHEW pa3loKeHUEM Ha
MHOYUTEIH.

Pemenue apoOHO-panimoHAIBHBIX YpaBHEHUN. PereHne TeKCTOBBIX 3a7a4 aareOpandecKuM
METOOM.

VYpaBHeHHE C ABYMs NEepeMEHHbIMH W ero rpaduk. Pemnenue cucreM IBYX JHHEHHBIX
YpaBHEHUN C JABYMs IEepeMEHHBbIMU. PellleHHe cucreM [BYX YpPaBHEHHM, OJHO U3 KOTOPBIX
JTUHeHoe, a Apyroe — BTOpoil cremeHu. ['paduueckas MHTEpHpeTanys CUCTEMbl YpaBHEHHH ¢
JBYMS IIEPEMEHHBIMHU.



Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CIIoCOOOM.

UYucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEHHBIX HEPABEHCTB C OJHOW NEepeMEHHOU. PemieHue cucrteM JIMHEHHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBanmparHeie HepaBeHcTBa. ['paduueckas mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

Dyukyuu.

KBanpatuunas ¢yuknus, e€ rpapuk u cBoiictBa. [lapaGosia, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Ch CHMMETPHUU MapadOIIbL.

I'paduxu QyHKIMI 1 MX CBOKCTBA.

Yucnoewvie nocinedosamenpHoCmU U RPOSPECCUU.

[loHsiTHE YMCIIOBON MOCIENOBATEILHOCTH. 3aJaHUE IOCIIEJOBATEILHOCTH PEKYPPEHTHOMN
dhopmymoit u popMyIIoi n-ro YieHa.

Apudmernueckas u reomerpuyeckas nporpeccud. Popmyssl n-ro wieHa apupMeTuuecKoi
Y T€OMETPUYECKON IPOTrPECCUl, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne dICHOB apH(PMETHUECKOM M TE€OMETPHUYECKOW IPOTPecCHid TOYKaMH Ha
KOOPJAMHATHOU IJIOCKOCTH. JIMHENHBIN U 3KCIOHEHIIUAIbHBIA pOCT. CII0KHBIE POLECHTHI.

IIpeaMeTHbIe pe3yJibTATHI OCBOCHUSI IPOrPaAMMBbI Y4e0OHOI0 Kypca «AJiredopa».

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS MPOrpaMMbl yUeOHOTO Kypca K KOHIy oOydeHus ¢ 7
Knacce.

Yucna u évluucnenus.

BoinonusATe, coueTas yCTHbIE W MHUChMEHHBIE MNPUEMBI, apu(METUUYECKUEe ACHCTBUS C
paloOHaIbHBIMU YU CIIAMHU.

HaxomuTh 3HaueHHs 4YHCIOBBIX BBIPAKECHHM, MPUMEHSITh pPa3HOOOpa3HbIe CHOCOOBI U
NpUEMBl  BBIUMCIICHHUS 3HAUYE€HUM JApPOOHBIX BBIPAXKEHHUM, COAEpKAIIUX OOBIKHOBEHHBIE U
JECSITUUHBIE JPOOH.

[lepexoautb OT OAHOHM (GOPMBI 3amKMcH YHCEN K APyrou (mpeoOpa3oBHIBATh NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YacCTHOCTH B OECKOHEYHYIO
JECATUYHYIO IPOOBD).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yuca.

BBINONHATE NPUKUAKY M OLIEHKY PE3yJibTaTa BBIYHUCICHWM, OLEHKY 3HAYEHWM YHMCIOBBIX
BbIpaK€HUI. BBINOIHATH AEMCTBUSI CO CTENIEHSIMU C HATYPaJbHBIMU ITOKa3aTEIsIMHU.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHBIX YHCEIL.

Pemarh mnpakTUKO-OPHUEHTUPOBAHHbIE 3a/layl, CBA3aHHBIE C OTHOIICHHEM BEJIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJINYMH, NIPOLIEHTaMHU, UHTEPIPETUPOBATh PE3YIbTaThl PELIEHUS 3a7a4 C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Anzebpauueckue 6biparceHus.

Hcnonb3oBarh anredpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B Ipolecce
OCBOEHHUS y4eOHOro MaTepuaa.

HaxoauTs 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJIaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHus 1IEJI0r0 BBIPAKEHHS B MHOTOWIEH MPUBEACHUEM IOJ00HBIX
CcllaraéMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJHOYJIEHA HAa MHOIOWIEH M MHOIOWIEHa Ha MHOTOYIEH,
MPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3loKEHUE MHOTOWIEHOB HAa MHOMKUTEIHM C IOMOILBIO BBIHECEHMsS 3a
CKOOKHM OOIIEero MHOXWTENS, TPYNIUPOBKH ClaraéMbIX, MPUMEHEHUS (OPMYNT COKpaIl€HHOTO
YMHOXEHHS.

[IpumensaTh mnpeoOpa3oBaHMs MHOTOWIEHOB JUIsl pPELIEHUS pa3iMuHbIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAIBHOM NPAKTUKH.



Hcnonp30BaTh CBOMCTBA CTETNEHEH C HATYpaJIbHBIMH TOKA3aTEIsIMU IS TIPeoOpa3oBaHUs
BBIPAKCHUM.

Ypasnuenus u nepasencmea.

Pemrate nuHEHHBIE YpaBHEHMs C OJHOM IEPEMEHHOW, IPUMEHss IIpaBWIa IIepexoja OT
UCXOJHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTs, SABIIAETCSA 1M YUCIIO KOPHEM ypaBHEHHUS.
[TpumensTh rpaduyeckre METOIbI P PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpuMepsl ap YKUcell, SIBIAIOLMXCS PElIEHUeM JIMHEHHOrO ypaBHEHUsS C ABYMs
IIEPEMEHHBIMH.

Ctpoutb B KOOPIMHATHOM IUIOCKOCTH TIpauK JIMHEHHOrO YypaBHEHHUS C JBYMs
IIEPEMEHHBIMH, NI0JIb3YACh I'Pa)MKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cucreMpl OBYX JIMHEHHBIX ypaBHEHMl C JByMsl NEPEMEHHBIMH, B TOM YHCIE
rpaguIecKy.

CocraBnaTrh U peliaTh JMHEHHOE YpaBHEHHWE WJIM CUCTEMY JIMHEMHBIX YpaBHEHUH IIO
YCIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud IIOJYyYEHHBIN
pe3yibTar.

Dynkyuu.

N300paxkaTh Ha  KOOPAMHATHOMW MPSMOM  TOYKH, COOTBETCTBYIOIIHME 33/ aHHBIM
KOOpAMHAaTaM, JIy4Hd, OTpPE3KHM, HWHTEPBAJbl, 3allUChIBaTh YHMCJIOBBIE IIPOMEXYTKH Ha
anreOpanveckoMm si3bIKe.

OTrmeudaTs B KOOPAMHATHOM IIOCKOCTHM TOYKHM IO 3aJaHHBIM KOOpJAWHATaM, CTPOMTH
rpaduky mHeHHbIX GyHKkuuid. CTpouts rpaduk GyHKINH Y = [X].

OnuceIBaTh ¢ NOMOIIBIO (YHKIUN U3BECTHBIC 3aBUCUMOCTH MEX/y BETMUYMHAMU: CKOPOCTb,
BpeMsI, pacCTOSTHUE, [IEHa, KOJIMIECTBO, CTOMMOCTbD, TPOU3BOAUTEIBHOCTD, BpeMsi, 00BEM padoTHI.

HaxoauTs 3HaueHune GyHKIMU [0 3HAYEHUIO €€ apryMeHTa.

[TonumaTh Tpaduueckuii crocod MpeACTaBICHUS W aHalu3a WH(OPMAIMH, H3BJICKATH W
MHTEPIPETUPOBATH HHPOPMALIMIO U3 TPa(UKOB pealbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

[IpenMeTHbIe pe3yabTaThl OCBOSHUS MPOTrpaMMbl Y4eOHOTO Kypca K KOHIly oOyueHus B 8
Knacce.

Yucna u eviuucienu.

Hcnonws30BaTh HadallbHbIE MPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN IS
CpPaBHEHHUS, OKPYIJICHHS ¥ BBIYHUCICHHUH, H300pakaTh [EHCTBUTENbHBIE 4YKCIAa TOYKAMH Ha
KOOPIMHATHON IIPSIMOM.

[TpumeHsTh MOHATHE apU(PMETUYECKOTO KBaPATHOTO KOPHS, HAXOIUTh KBapaTHbIE KOPHHU,
WCTIONB3Yysl TIPH  HEOOXOIMMOCTH KaJbKYJISTOpP, BBIMIOJHITH TMPEOOpa3oBaHUsI BBIPAKECHHIM,
coJiepKalluX KBaJpaTHbIE KOPHU, UCHOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonw3oBarh 3amuick OOJBIIUX U MajblX YHUCEN C TMOMOIIBIO JECATHUYHBIX Ipo0ed u
crereHer yucia 10.

Anzebpauueckue eviparxcenus.

[IpuMeHsTh TMOHSATHE CTENEHU C LEeJbIM IMOKa3aTeleM, BBIMOIHATH MpeoOpa3zoBaHUs
BBIPKEHHH, COJEPKAIIUX CTENIEHU C IIEJIBIM TTOKa3aTeJIeM.

BEBIIONHATE TOXKIAECTBEHHBIE MpPeoOpa3oBaHUs PAIMOHATBHBIX BBIPAKEHHH Ha OCHOBE
MpaBUJI ICUCTBUHN HaJ MHOTOUJIEHAMH U alreOpandecKuMu IpO0sSMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTENH.

[IpuMensaTs npeoOpa3oBaHus BRIPAKEHUN JJIA PEIICHUS PA3JIMUHBIX 3a/1a4 U3 MAaTEMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHHsI U HEPABEHCTBA.

Pemate nuHeliHbIe, KBaJpaTHbIE YPAaBHEHUS U PALMOHAJIBHBIE YpaBHEHMUSI, CBOJSIIMECS K
HUM, CHCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTeiilive UCCIEOBAaHUS YPAaBHEHUN U CUCTEM YpaBHEHHUW, B TOM YHUCIE C



MPUMEHEHHEM TpapUuecKux MpeicTaBieHui (yCcTaHaBIMBaTh, UIMEET JIU ypaBHEHUE WJIM CHCTEMa
YpaBHEHHH pELIeHHs, €CITH UMEET, TO CKOJIBKO, U TIpoUee).

[TepexomuTs OT cioBecHOM (OPMYTUPOBKU 3amadu K €€ anreOpandeckod MoJenu ¢
MIOMOIIIBIO COCTABJICHUS YPABHEHHSI WJIM CHCTEMBl YpPaBHEHHUH, MHTEPIPETUPOBATH B COOTBETCTBUH
C KOHTEKCTOM 3aJ[aui IOJy4YeHHBINH pe3ysbTar.

[TpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB U CPABHEHHMS, OICHKH, PEIlaTh JHMHEHHBIC
HEpPAaBEHCTBA C OJHOM MEPEeMEHHOW M HX CHCTEMbI, JaBaThb TIpapUUecKyl0 HIUIIOCTPAIIIO
MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu.

[Tonumarsp U UCMoNb30BaTh (HYHKIIMOHATILHBIC TIOHATUS U A3bIK (TEPMUHBI, CHMBOJIUYECKHE
0003HaYeHH), ONPEACNATh 3HaYeHHE (YHKIMU O 3HAYCHUIO apryMEHTa, ONpPENeIsiTh CBOWCTBA
¢dbyskuum 1o e€ rpaduky.

Crtpoutsh rpaduku 3IeMEeHTapHBIX (PYHKIMH, OMUCHIBATH CBOMCTBA YHUCIOBOW (DYHKLIUHU IO
e€ rpaduky.

IIpenmeTHble pe3yiabTaThl OCBOEHHS IIPOrpaMMbl y4e€OHOro Kypca K KOHIy oOydeHus ¢ 9
Knacce.

Yucna u eviuucnenus.

CpaBHUBaTh U YHIOPSAJOYMBATh PALlMOHAJIbHBIE U UPPALMOHAIILHBIE YHCIIA.

Beimonuate apupmeTnueckue IEHCTBUA € palMOHAIbHBIMM YHUCIAMH, COYETas YCTHbIE U
IIACbMEHHBIE IPUEMBI, BBIITOIHATH BBIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

HaxonuThs 3HaueHus CTENEHEH C LENbIMHU I0Ka3aTeasIMU U KOPHEW, BBIUUCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyryiATh JEUCTBUTEIBHBIE YMCIA, BBINOJHATH INPUKUIKY pE3yJbTaTa BBIYUCICHU,
OLICHKY YHCJIOBBIX BBIPAKCHUIA.

Ypaeénenus u nepasencmea.

Pemrate nuHENHbBIE U KBaJPAaTHBIE YPABHEHMS, YPABHEHM S, CBOJSIIHAECS K HUM, IPOCTEUIIINE
IpOOHO-pallMOHAIbHBIC YPABHEHHUS.

Pemate cuctembl AByX JMHEHWHBIX YPAaBHEHHMU C JBYMS IIEPEMEHHBIMH M CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

Pemate TekcToBBIE 3amaud  alreOpandeckMM CHOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHUS UJIU CUCTEMBI IBYX YPaBHEHUMU C JBYMS NIEPEMEHHBIMHU.

[IpoBoanTh mpoCTENIINE MCCIIEIOBAHUS YPAaBHEHUN M CUCTEM YPaBHEHHH, B TOM YHUCIE C
IpUMEHEHHEM IpauuecKux MpeacTaBieHuil (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHUE WM CHUCTEMa
YpaBHEHUH pellIeHusl, €CIIU UMEET, TO CKOJIBbKO, U TIpOoYee).

Pemate nuHeliHbIE HepaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxaTh peLIeHHE
HEPABEHCTB HA YUCJIOBOW NPSIMOM, 3aIMCHIBATH PEILICHUE C IIOMOIIBI0 CHUMBOJIOB.

Pemrate cucTteMbl TUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOIIUE KBAIPaTHOE
HEPAaBEHCTBO, M300pa)kaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM MpsIMOMW, 3alMChIBATh
pelIeHre ¢ IOMOUIBIO CUMBOJIOB.

Hcnons30BaTh HEpaBEHCTBA MPH PELICHUH PA3IMYHBIX 334a4.

Dyukyuu.
Pacmio3naBarts q)yHKHI/II/I HN3YUCHHBIX BUOB. IToka3eIBaTh cXEMaTHYECKH PacCIioJIOKECHUE Ha
KOOPJAMHATHOM IJIOCKOCTH TrpadukoB ¢GyHKUMHA Buaa: B 3aBUCUMOCTH OT 3HA4EHUU

KO2(pPUITMEHTOB, OMMCHIBATH CBOMCTBA (DYHKITUMN.

Crtpouth M M300pakaTh CXEMaTH4ECKU TpauKH KBaIpaTUYHBIX (YHKIUH, OMHCHIBATH
CBOMCTBA KBaIpaTUUHBIX (PYHKIUN IO UX rpaduKam.

Pacrnio3HaBaTh KBagpaTHUHYIO (QYHKLUIO 110 (GopMyIie, IPUBOAUTH MPUMEPHl KBaIPaTUYHBIX
GbyHKIUI U3 peanbHON KU3HU, PU3NKH, TEOMETPHUH.

Yucnoevie nocnedoeamenbHoCmu U nPozpeccuu.



Pacnio3HaBaTh apu(MeTHUECKyI0 M N€OMETPUYECKYIO0 MPOrpecCHM IPH pasHbIX crocobax
3a1aHusl.

BbINONHATE BBIYMCICHHUS C HCHOJIB30BAaHHMEM (OPMYNI N-ro uwieHa apuPMETHYECKOH U
r€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbl I0CIEI0BATEIBHOCTH TOUKAMH Ha KOOPIUHATHOM MIIOCKOCTH.

Pemate 3aa4um, CBsI3aHHBIE C YMCIIOBBIMU I10CJIE0BATEIbHOCTIMH, B TOM YUCIE 3aa4U U3
peanbHOM KU3HHU (C UCTIOIBb30BAHUEM KAJIbKYIATOPA, HUPPOBBIX TEXHOJIOTHUI).



