Pabouasi nporpamMma y4e0HOro Kypca «Ajareopa» B 7-9 kiaccax (naJee

COOTBETCTBEHHO - MPOrPaMMa Y4e0HOI0 Kypca «Ajredopa», yueOHbIH Kypc).
IMosicHUTeILHAA 3aMIMCKA.

AnreOpa sBiIsieTCST OJAHUM W3 OMNOPHBIX KYpCOB OCHOBHOIO OOLIEro
oOpa3oBaHMs: OHa oOecreyrBaeT M3y4YeHHE JPYruX JUCIUIUIMH, Kak
€CTECTBEHHOHAYYHOT'O, TaK U TYMaHUTApHOIO IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO
JUIsL TIPOJOJDKEHMsST 00pa3oBaHUSI M B TOBCEIHEBHOM JKM3HU. Pasputhne y
oOydaromuxcss Hay4YHBIX TMPEICTaBICHUM O TMPOUCXOXKICHUHM U CYIIHOCTH
anredpanyecknux aOCTpakIui, crnocode OTpaKeHUsS MaTEeMaTUYeCKOM HayKou
SBJICHUA M TPOLECCOB B IMPHUPOAE U OOIIECTBE, POJIM MaTEMaTHYECKOIO
MOJEIIMPOBAaHUS B HAy4YHOM T[IO3HAHMM W B MPAKTUKE CIHOCOOCTBYET
(GbOopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB MBIIUICHHS, HEOOXO0IUMBIX
JUIs. ajanTallid B COBpeMEHHOM IudpoBoM obOmiecTBe. M3yueHnue anreOpbl
o0OecrieynBaeT  pa3BUTUE yMEHUS  HaOIOJaTh, CpaBHUBAThb, HAXOJIMTH
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBILIJIEHUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOW JEHUCTBUSI M BBIBOJIBI, (hOPMYJIMPOBATH
yrBepxkaAeHUs. OcBoeHHE Kypca aiareOpbl 0oO0ecrneuynBaeT pPa3BUTHE JOTMUYECKOIO
MBIIIUICHUSI OOYYarOlUXCA: OHU MCHOJIb3YIOT JEIYKTUBHBIE M WHIYKTHUBHBIC
paccyxkaeHus, 0000IIeHHe U KOHKpETU3alluio, a0CTparupoBaHUWE W aHAJIOTHIO.
OOyuenue anreOpe mpearnojiaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTEILHOMN
JEATEIbHOCTH OOYy4YaloIIUXCs, IOATOMY CaMOCTOSITENIbHOE pelIeHue 3ajaay
SBJIICTCSI peau3alue e TeIbHOCTHOTO MPUHITUIIA 00yYeHHUSI.

B crpykrype mnporpammbl y4eOHOTO Kypca «AnreOpa» s OCHOBHOTO
oO1ero o0pa3zoBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOAUUYECKUE
JuHuM: «Yucna U BBIYHUCICHUSD, «AJreOpandecKkue BhIpaKEHUD», «YPaBHEHUS U
HepaBeHCTBa», «DyHkmumy. Kaxpas W3 3THX COJepKaTelbHO-METOIUYECKHUX
JIMHUM pa3BUBACTCA HA MPOTSHKEHUU TPEX JIET U3YyUECHUS Kypca, B3aUMOJECHUCTBY C
IpyruMH ero JuHusMH. B Xozme u3ydyeHus ydeOHOro kKypca OOy4arolmuMmcs
MPUXOAUTCS JIOTUYECKU PACCYKAATh, MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN

s3bIK. B CBSI3M ¢ ATUM B mporpamMmy y4eOHOTO Kypca «AnreOpay» BKIIFOUEHBI



HEKOTOpbIE OCHOBBI JIOTWKH, IIPEACTABICHHBIE BO BCEX OCHOBHBIX pa3lenax
MaTeMaTHYECKOro o0pa3oBaHUs M CHOCOOCTBYIOIIME OBJIAJACHUIO 00YYarOIIMMUCS
OCHOB  YHUBEpPCAJIBHOIO  MaTemaTudeckoro s3bika. CopnepkarenpHO |
CTPYKTYpPHOM OCOOEHHOCTBIO Y4YEOHOro Kypca «Anredpa» ABISETCA €ro
MHTETPUPOBAHHBIN XapaKTeED.

Conepxxanne nuHUA «YHclla W BBIYMCICHUS» CIIYKUT OCHOBOW JUJIS
JAIbHENIIET0 U3yYeHUs] MaTEMATHUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYArOIIMXCS
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TMOJIb30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHNIO IPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX ISl TIOBCEAHEBHOM
XKU3HU. Pa3BuTHE MOHATHS O YMCIE Ha YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs
CBA3aHO C PAIMOHAIBHBIMU W HMPPALUOHAIBHBIMU 4YHUCIaMH, (HOPMUPOBAHUEM
IIPEICTABICHUA O JEWCTBUTEIIBHOM YHCIIE. 3aBEPIICHHE OCBOCHUS YHMCIIOBOMN
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Conepxanue ABYX anreOpandyecKux JIMHUM - « AreOpanyeckue BhIPAKCHUS
U «YpaBHEHMs] U HEPAaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOyUaIOLIUXCS
MaTEMaTUYECKOro anmnapara, HeOOXOAUMOTo ISl PEIICHHs 3a/lady MaTeMAaTHKH,
CMEXHBIX IPEAMETOB UM IPAKTHUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOIO 00mIero o0Opa3oBaHMsl y4eOHBIM MaTepuall TPYNIHUPYETCS BOKPYT
palMOHAIIBHBIX BhIpaXKEHUH. AJreOpa NEMOHCTPUPYET 3HAUCHHE MATEeMaTHUKU KaK
A3bIKa JUISI TIOCTPOEHHUS MAaTEMaTUYECKUX MOJENIECH, ONUCAHUs IPOLECCOB M
ABJICHMA peanbHOro Mupa. B 3amaum  oOydyeHust anreOpe BXOAST TaKkKe
JanbHEWIee pa3BUTUE AJITOPUTMHUYECKOTO MBILIUICHHUS, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(POPMATHKH, W OBJIAQJCHHE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeodpazoBanne cMMBOJIBHBIX (DOPM CITOCOOCTBYET
pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanue (GpyHKIMOHATBHO-TpaQUUECKON JIMHUK HALICJIEHO HA MOJIYy4YEHUe
OOy4arOIIMMUCS 3HaHUW O (PYHKIUSAX KaK BaKHEWIIEH MaTeMaTHYeCKON MOJenu
JUISL OTIMCAHUS M UCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B MPUPOJIE
u obmiectBe. VM3yueHue Mmarepuana CHOCOOCTBYET Pa3BUTHIO y OOYyYarolIUXCs

YMCHHUA HUCIIOJIB30BATh PA3JIMYHBIC BBIPASUTCIBHBIC CPCACTBA SI3bIKA MATCMATHUKH -



CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (HOPMUPOBAHHE
MPEICTABICHUM O POJIM MaTEeMaTUKX B PA3BUTUH [IUBUIN3ALUU U KYJIbTYPHI.

CormacHo ydeOHOMY IIaHy B 7-9 Kimaccax w3ydaercs Y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3lieibl COJCPIKAHMUS:
«Uucma ¥ BBEYHCICHUS», «ANreOpandecKue BBIPAKCHHS», «YpaBHEHUS W
HEpaBEHCTBAY, « DYHKIIHW.

OO0miee YUCIO 4YacoB, PEKOMEHIOBAHHBIX IJIsi M3YYEHHS Y4EeOHOro Kypca
«Anrebpay, - 306 dyacos: B 7 kiacce - 102 ygaca (3 yaca B Hezel0), B 8 Kjacce -
102 gaca (3 yaca B Hezento), B 9 kimacce - 102 gaca (3 yaca B HeJeio).

Cooepoircanue odyuenus ¢ 7 Knacce.

Ymncsia v BIYKMCIEHHS.

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, TIEPEX0] OT OJHOU (OPMBI 3aMUCU
npobeit k gpyroi. IloHsiTue palMOHAJIBHOTO YMCIIA, 3aluCh, CpPaBHEHUE,
YOOPSIIOUMBAHUE  pallMOHAJBHBIX  4YHcel. ApupMeTHUuecKue JeUCTBUS C
palMoHaNbHBIMU UKciIaMu. PelieHue 3a1ad U3 peaabHOM MPaKTUKU HA 4acTH, Ha
JpoOu.

Crenenb ¢ HaTypallbHBIM TIOKa3aTelieM: OMpeJesicHue, MNpeoOpa3oBaHue
BBIpAQXEHUI HA OCHOBE OMNpEJEeHUs, 3aMUCh O0IbIUX uncel. [IpoleHTsl, 3anuch
MPOIICHTOB B BUJE poOU U ApOOH B BUJE MPOIEHTOB. TpU OCHOBHBIC 3a7a4yM Ha
MPOLICHTHI, pEIICHUE 3a]1a4 U3 PEeaTbHOM MPAKTHKU.

[IpumeHeHne MNPU3HAKOB  JCIMMOCTH, pPa3OKEHUE HAa  MHOXHUTEIU
HATypaJbHBIX YUCEIL.

Peanbubie  3aBHCMMOCTH, B TOM 4YuCJle TmpsaMas W oOpaTHas
MPOTIOPLIMOHATIBHOCTH.

AJire0panvecKue BbIPAKEHUSI.

IlepemeHHBIE, YMCIIOBOE 3HAUYEHUE BBIPAXKEHUS C NEepeMEeHHOM. JlonmycTumelie
3Ha4YCeHUS MepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTUA MEXy BETUYUHAMU B BUJIC
dbopmysl. Beraucnenus no dopmynam. [IpeobpazoBanne OyKBEHHBIX BHIPAKCHUM,
TOXJCCTBEHHO pPaBHbIC BBIPAKECHHS, TMpaBuia MpeoOpa3oBaHUs CYMM U

IIPOU3BEACHUM, ITpaBUJIa PACKPBITHS CKOOOK M IIPUBEISHUS MOI00OHBIX CllaraeMbIX.



CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl 1 MHOrOwIeHbl. CteneHb MHOTOUIEHA. CJI0KEHUE, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. @DOpMysbl COKPAlIEHHOTO YMHOXEHUA: KBaapar
CyMMBbl W KBajpaT pa3zHocth. Dopmyna pa3zHOCTH KBaJapaToB. PaznoxeHue
MHOT'OYJICHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA.

VYpaBHeHUe, KOpEHb YpaBHEHHMs, NpaBWiIa NpeoOpa3oBaHUS YypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIluHerHOE YpaBHEHHWE C OJIHOM MEPEMEHHOM, YMCIO KOPHEH JIMHEMHOTO
YpaBHEHUS, pEIICHUE JHMHENHBIX YypaBHeHH. CocTaBiieHWE YpaBHEHMM 110
YCJIOBHIO 3a7jauu. Penenne TeKCTOBBIX 3a/1a4 C TOMOIIBI0 YPABHEHUM.

JIuHeliHOEe ypaBHEHHE C IByMs IEpeMEHHBIMU U ero rpaduk. Cucrema aByX
JMHEWHBIX YPAaBHEHMM C JBYMsl II€PEMEHHBIMHU. PeIlleHHe CUCTEM YpaBHEHUU
Croco0OM MOACTAaHOBKU. IIpumepsl pelieHus TEKCTOBBIX 3adad € IOMOIIBIO
CUCTEM YPaBHECHU.

DyHKUMH.

KoopanHara Touku Ha npsiMoil. UHcIIoBbIE TPOMEXKYTKH. PaccTosiHue Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsmoyronbHas cucrema koopauHat, ocu Ox u Oy. Alcuucca U opAuHaTa
TOUYKHM Ha KOOPAUHATHOM miiockocTu. [Ipumepsl rpadukoB, 3ajaHHBIX (HOpMYTIaMu.
Yrenne rpaduxoB peanbHbIX 3aBucuMocted. I[lonsitue @ynknuu. ['padux
dbynkuuu. CBoiictBa Ppyukiuit. Jluneitnas dyukuus, e€ rpadux. I'padux dynkmmm
V~\*\. T'paduueckoe pelnicHHE THUHEHHBIX YPaBHCHHH M CHCTEM JIMHCHHBIX

YPaBHECHUM.
Cooeporcanue 00yuenus ¢ 8 Knacce.
Yucji1a ¥ BBIYUCICHUS.

KBagpatueiit kopenb u3 umcna. [lonsarue o0 wuppanvoOHAIBHOM YHCIIC.
Jecatuunbie IPUOIMKEHUS UppallMoHaIbHbIX yncesl. CBoicTBa apu(METHIECKUX
KBa/IPATHBIX KOPHEH M UX MPUMEHEHHE K MPEeoOpa30BaHUIO YHCIOBBIX BHIPAKCHHIM

1 BBIYMCJICHUSAM. [[€ICTBUTEIBbHBIC YHCIIA.



Crenenb ¢ 1enbIM nokaszareneM u e€ cpoiicTBa. CtanaapTHas 3alUCh YUCA.

AJireOpandecKue BbIPaKeHUS.

KBanpaTHblil TpéXusieH, pa3nokeHue KBaApaTHOTO TPEXUIECHA HA MHOXKHUTEIH.

AnreOpandeckass JpoOb. (OCHOBHOE CBOMCTBO aireOpandeckoil apooOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, JEJIeHHE airedpanveckux apoOei.
PanmonanpHbIC BRIpOXKEHHS U X ITpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA.

KBaapatHoe ypaBHeHHE, hopMyna KOPHEH KBapaTHOTO ypaBHEeHHs. Teopema
Buera. Pemenue ypaBHEHUN, CBOJSIIMXCA K JIMHEMHBIM UM KBaJIpaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

I'paduueckas uHTEpOpeTaIUs YPAaBHEHUN C JIBYMsI IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpPAaBHEHHN C JAByMs IepeMeHHbIMU. [IpuMepbl pemeHus CcuctemM
HEJIMHEUHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Petienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO € OHOW NMEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUMH.

[lonsitue ¢ynkuun. OO6nacTb ONpeAeNieHHsT U MHOXECTBO 3HAYEHUH
dbynkuun. CrocoOb! 3a1aHus PyHKITUH.

I'padux Pynkiuu. Yrenue coilcTB (yHkIMM 1o e€ rpaduxy. IIpumepst
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEaTbHBIE MPOIECCHI.

OYHKIMK, ONKCHIBAIOIINE TPSIMYI0 UM OOpaTHYI MPOIMOPIMOHAIBHBIC
3aBUCHUMOCTH,

ux rpaduku. Oyrkuuu y = x, y = x°3, y =7, y=\x\. I'paduueckoe pemenne
YPaBHEHUN U CUCTEM YPABHEHUU.

Cooepircanue ooyuenus ¢ 9 Knacce.
Yucaa v BBIYUCICHUSA.
ParmonanpHbie 4Kciia, UppallMOHAJIbHBIC YKCIIa, KOHEUYHbIE U OCCKOHEUYHBIC

ACCATHUYHBIC I[pO6I/I. MHOX€eCTBO HeﬁCTBHTeHBHBIX YHUCCII, I[CﬁCTBHTCJ'IBHBIC qHucia



Kak OECKOHEUYHbIE JeCSITHYHble JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]ly MHOKECTBOM JIEUCTBUTEIBHBIX YHCEII U KOOPAUHATHOW MPSAMOM.

CpaBHeHHEe JCUCTBUTENBHBIX YHCEN, apuMeTuyecKkue JeHCTBUS C
JEWCTBUTEIbHBIMU YUCIAMU.

Pa3smepsl OOBEKTOB OKpYXAIOLIEr0 MHUPA, JIUTEIBHOCTh IPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnu>x€HHOE 3HAUEHUE BEIMYUHBI, TOYHOCTH NpUOImKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA.

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Penmienue ypaBHEHHH, CBOISAIIMXCSA K KBaJIpaTHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN Pa3I0)KEHNEM HAa MHOKHUTEIIH.

Pemenne apoOHO-palMOHAIBHBIX YpaBHEHUW. PenieHue TEKCTOBBIX 3a1ay
anreOpanvdeckuM METO/I0M.

VYpaBHeHUE ¢ IByMs NMEpPEMEHHBIMU U ero rpaduk. Pemenue cucreMm IByx
JIMHENHBIX YPABHEHUH C ABYMsI IIEPEMEHHBIMU. PelieHrne cucTem AByX ypaBHEHU,
OJIHO M3 KOTOpBIX JHUHEIHOe, a JApyroe - BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 aareOpanyeckuM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOM INEpeMEHHOU. PemienHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. KBaapaTHble HEpaBEeHCTBA.
['padrueckass wHTEpHpeTanyss HEPABEHCTB U CHCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMHU.

DYyHKIUM.

KBagpatuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapaGomna, koopauHaTbl
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

“aa o, Y=EY= AX+ b,y = y=x3y =A[X, y= \x\

I'paduku pynkmm:* :



Y UX CBOMCTBA.

Yucaosble M0CJIEI0BATEILHOCTH U IIPOTPECCHH.

[loHsiTHE YMCHOBOW MOCIEAOBATEILHOCTH. 3a/JaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHOM opMyoi u GopmMysioi n-2o diieHa.

ApudmeTrnueckas U TeoMeTpuyeckas mnporpeccuu. PopMynbl #-TO UJieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI TIEPBBIX 71 UJICHOB.

N3ob6paxkeHne 4ieHOB apu(METHUYECKOH W TI'eOMETPUYECKOW MpOrpeccuit
TOYKaMH Ha KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIHMAIBHBIM POCT.

CnoxHbie IIPOLICHTHEI.



