AHHOTanus K padoueii nporpamme no ajiredpe 8-9 kiace
MOY «SAcenkoBckass OOI» 2024-2025 yu.roa

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX TUCHUILUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MTOBCEIHEBHOM kU3HU. Pa3Butne y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX /ISl aJalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydyeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOCHUE Kypca alire0pbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYYaroOMIMXCsA: OHM HWCIOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PAcCyXIeHUsl, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHanoruto. OOyyeHue  anrebpe  mpeamnoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITEIFHOM  JIEATEBHOCTH OOYYarOMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», K ANTeOpandecKue BhIPAKEHUSNY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX Coaep)KaTeIbHO-METOIUIECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
JPYyrUMU ero JuHusMd. B xome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOIUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 9TUM B TmporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHUBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne muHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW ISt
JTATbHEHIIET0 M3yYEeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs



CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YKCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBON
JMHUHA OTHECEHO K CpeiHeMy o01iemMy 00pa30oBaHHIo.

CopnepxaHue AByX anreOpandeckux JMHUN — « AreOpanyecKre BhIPaXKeHUsD
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOI0 001ero o0pa3oBaHusl y4ueOHBIH MaTepuan TIPYHNIUPYETCS BOKPYT
palMoHaIbHBIX BBIpaKEHUN. Anredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHKU Kak
A3bIKa JUIA TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIHMCAHMS NPOLECCOB U
ABJIICHMA peanpHOro Mupa. B 3agaunm oOydeHHss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEO0OXOJAUMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, U OBJIAJICHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3oBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUS!, CIOCOOHOCTEN K MATEMaTHYECKOMY TBOPUYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u odmectBe. M3ydyeHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCTIOIb30BaTh PA3JIMUHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
IIPEICTABICHUN O POJIM MAaTEMATUKN B PA3BUTUH LIMBUIN3ALNN U KYJIbTYpPBI.

CornacHo yueOHOMYy MIaHy B 7-9 Kjaccax u3ydaercs ydeOHBIH Kypc
«Anre0pa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna © BBIUKCICHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha uzyuenne yueOHoro kypca «Anredpa» orBoautcs B 8 kiacce — 102 yaca
(3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HEJEINIO).



COILEPKXAHUE OBYYEHUSA
8 KUIACC

Yuciia 1 BbIYMCTICHUS

KBagpatueiii kopenb u3 uucna. [lonstue o0 uppanuoHAIBHOM YHUCIIE.
JlecaTuuHble NPUOIIMKEHUS UppalMOHaIbHbIX YHUCEN. CaoiicTBa
apu(pMETUYECKUX KBAJpaTHBIX KOPHEW M MX MPUMEHEHHE K MpeoOpa3oBaHUIO
YUCJIOBBIX BBIPAKEHHUI U BBIYUCICHUSAM. [IeiCTBUTENBHBIE YHCIIA.

Crenenbp ¢ nenplM TokazareneM M e€ cBoicTBa. CTaHAapTHas 3aIllCh
qyucia.

AJuire0OpanyecKue BbIPaKEeHUA

KBagpaTHbIl TpEXWIEH, pPa3jI0KEHWE KBAJPATHOIO TpEXUWieHa Ha
MHOKHTEIIH.

AnreOpaundeckass apoOb. OCHOBHOE CBOMCTBO alreOpanyeckou Ipoowu.
CnoxxeHue, BBIYMTAHHWE, YMHOXXEHHE, JEJIEHHE anreOpanyeckux apoOei.
PannoHanbHbie BBIpaXKEHUS U UX IPEOOPA3OBAHHME.

YpaBHeHNs U HEPpaBeHCTBA

KBagpatHoe ypaBHeHue, (Gopmyia KOpHEW KBAJApPAaTHOIO YpPaBHEHHS.
Teopema Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM H
kBajapaTHbIM. [IpocTeitiue 1poOHO-paloHaTIbHbBIE YPaBHEHUS.

I'padmyeckas uHTEpHpeTalds YpaBHEHUH C JBYMs NEPEMEHHBIMH U
CHUCTEM JIMHEMHBIX YPaBHEHUU C JABYMsI IlepeMEHHbIMHU. [Ipumepsl pereHus
CUCTEM HEJMHENHBIX YPABHEHUI C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBele HEpaBEHCTBA W MUX CBoMcTBa. HepaBeHCTBO ¢ OIHOU
IepeMeHHON. PaBHOCHMIBHOCTh HEpaBEeHCTB. JIMHEHHbIE HEPABEHCTBA C OJAHOU
nepeMeHHOW. CUCTEeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUU

[lonstue ¢ynkuuu. OOnacTh OmpeneiaeHuss U MHOXKECTBO 3HAUCHUU
¢ynkuuu. CnocoObl 3a1anus PyHKIUH.

I'padux Pynxnuu. YUrenne cBoiicTB PpyHkiuu no e€ rpaduky. [Ipumepsr
rpa@uKoB QYyHKIHMA, OTPa)KAIOIIUX PEATIbHBIE MPOLECCHI.

@OYHKIMY, ONKCHIBAIOIIME MPIMYIO M OOpaTHYIO NpPONOpPLUHUOHATbHBIC
3aBucUMOCTH, nxX rpadukn. OyEkmmm y = X2, y = x3, y = VX, y=|x].
['paduaeckoe perieHre ypaBHEHUN U CUCTEM YPABHEHHIM.

9 KUIIACC



Yuciia ¥ BIYMCICHUSA

PanmonansHple  4ncna, UppalMOHAIBHBIE  YUCIA, KOHEYHBIE U
OCCKOHEUHbIE JECATUYHBbIE JIpoOU. MHOXKECTBO JIEWCTBUTENBHBIX YHUCE,
JEUCTBUTENbHBIE 4YHCIIa KaKk OECKOHEUHbIE JecATUYHBbIe ApoOu. B3aumuo
OIHO3HAYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM JIEMCTBUTENBHBIX YHCEN U
KOOPAUHATHOM IIPSAMOM.

CpaBHeHHME JCHCTBUTENBHBIX 4YHUCET, apuU(PMETUUYECKUE JECUCTBUS C
NENCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl 00BEKTOB OKpYyKaloUIEro MUpa, JJIUTEIBHOCTH MPOIIECCOB B
OKpY>KaroIlleM MUpE.

[IpuOnuk€HHOE  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  NPHUOIMKEHUS.
Oxpyrnenue uncen. [Ipuknika v OLeHKa pe3yaIbTaTOB BBIUYNCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneriHO€e ypaBHEHME. Penenne ypaBHEHHM, CBOSIIMXCS K JIUHEUHBIM.

KBanparHoe ypaBHenue. PemieHne ypaBHEHMH, CBOISIIMXCA K
KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. [IpuMepbl pemeHus ypaBHEHHU
TPETHEU U YETBEPTOM CTEIEHEN PA3JI0KEHUEM Ha MHOYKUTEIIN.

Pemenne nqpoOHO-palinoHaIbHBIX ypaBHEHUH. PellieHne TeKCTOBBIX 3ajau
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem aByx
JIMHEMHBIX YPaBHEHHM C JBYMs IIEpEMEHHBIMU. PelieHue cucrem JIByX
YPaBHEHUN, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM CTEIEHHU.
['paduueckas maTEpHIIpETAIIS CUCTEMBI YPABHEHU C IBYMS IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne MHENHBIX HEPABEHCTB C OJHOM IEpEMEHHON. Pemienne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBaJpaTHble HEpaBEHCTBA.
I'paduueckas uHTEpHpeTalysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
NIEPEMEHHBIMH.

DOyHKIUU

KBagpatuunas dyukums, e€ rpadux u croiictBa. [lapadona, koopauHaThI
BEPIIMHBI 1TapabOoJIbl, 0Ch CAMMETPHH MTapadOJIbI.

Ipaduxu pyrxmmit: Y = kx, y =kx + b, y = k/x, y =x3,y =X,y = |X| , u
UX CBOMCTBA.

Yucs10BbIE MOCIEI0BATEILHOCTH U MIPOrPecCum

[ToHATHE YMCTOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHO# dhopmyIioii u popmyIoit N-ro uieHa.

ApudmeTrnueckas U reomeTpudeckas mnporpeccuu. @opmyisl N-ro 4yieHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPECCHii, CyMMBI IIEPBBIX N UJICHOB.



N3o0pakeHne 4ieHOB apu(PpMETUUECKON M T€OMETPUUECKON Iporpeccui
TOYKaMHU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEUHBIN U SKCITOHEHIIMAJIbHBIN POCT.
Cno>xHbI€ TPOLIEHTHI.

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaTemartuka. Anrebpa: 8- kitacc: 6a30BbIi ypOBEHB: yUeOHHK; 16-¢
u3aaHue, nepepadborannoe, 8§ kiacc/ Maxkaperue FO.H., Munatok H.I'.,
Hewmxos K.1. u np.; nox penakuuen TemsakoBckoro C.A., AKIHOHEpHOE
obmectBo «M3aatenbeTBO «IIpocBemnenmer

» AnreGpa, 9 knacc/ lopodees I'.B., CyBopoa C.b., bynumosuu E.A. u ap.,

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOANYECKUE MATEPHUAJIBI JJISA YUUTEJISA
Metoauueckoe nmocodbue K npeIMeTHON JIMHUM yueOHuKoB 1o anreope FO. H.
MakapsiueBa, H. I'. Munniok, K. 1. Hemkoa u np. Marematuka. Anreopa 7-

9 xnaccel. ba3oBblil ypOBEHb.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK



