AHHOTANMA K padoyeii nporpamme «Aaredpa» 7-9 ki. 2024-2025 y.r.

AnrebOpa sIBISE€TCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIEro 0Opa3oBaHHS: OHA
oOecrieunBaeT U3y4eHHUE IPYruX JTUCLHUIUIMH, KaK €CTECTBEHHO-HAYYHOI'O, TaK U T'YMaHUTapHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JIs MPOJOJKEHUS 00pa30BaHUsl U B MOBCEAHEBHON KU3HU.
PazButne y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOXKICHHH M CYIIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoWl SBJICHUM U
IPOIIECCOB B TpUpOAE U OOIIeCTBE, PO MATEMaTHYECKOTO MOJICITUPOBAHHMS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpbl o0ecreunBaeT pa3BUTHE YMEHUS Ha0II01aTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILUIEHUS, CIHOCOOHOCTH apryMEHTMPOBAHHO OOOCHOBBIBaTb CBOU
NENCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pasBUTHE JIOTHYECKOTO MBIIUIICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
WHAYKTUBHBIE PacCyXJCHHs, 0000IIeHHEe M KOHKPETH3alUIo, a0CTparupoOBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mpeanosaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTENBHOW JAEATEIbHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE  pEIIeHUE 3aJady  SBJSeTCs — peaju3anueit
JeSTEIbHOCTHOIO ITPUHIIKIIA O0yUEHUSI.

B crpykrype mnporpammbl ydeOHOro Kypca «AnreOpa» Uis OCHOBHOTO OOILEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJIEep)KaTeabHO-MeToanvyeckue auHuM: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIpXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHNY.
Kaxxnas u3 3TUX colepkaTesIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSLKEHUU TPEX JIET
U3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo1e uzydenus yuyebHOro Kypca
00y4aromuMcs IPUXOAUTCS JTOTMUYECKH pacCy X AaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpa» BKIOUYEHbI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro oOpa3oBaHUS H
CIIOCOOCTBYIOIIUE OBJIAICHUIO 00YJAIOIIMMHCS OCHOB YHUBEPCAIHLHOTO MATEMAaTUYECKOTO S3bIKA.
ConepxatelbHOM M CTPYKTYPHOM OCOOEHHOCTBIO Y4€OHOTro Kypca «AJredpay SBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxxanne nauHUU «Yucia W BBIYUCICHHS» CIYXKAT OCHOBOW JJisi JallbHEUIIIEro
U3y4eHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y OOYyYaroIMXCs JOIMYECKOrO MBIIIJICHHUS,
(GOpMHUPOBAHNIO YMEHHMSI IOJI30BATHCS ANTOPUTMAMH, a TAKXKE MPUOOPETEHUIO MPAKTHUYECKUX
HaBBIKOB, HEOOXOAMMBIX JAJIsi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HWPPALMOHAIBHBIMU YHCIIAMU,
(dbopMHpOBaHUEM NPEJCTABICHUN O JIEHCTBUTENLHOM YHCIe. 3aBEpIICHHE OCBOCHUS UYMCIIOBON
JUHUW OTHECEHO K CpeHeMY o0IeMy 00pa30BaHHUIO.

Copmepxanue nByX anreOpanuecKux JHHHA — «AnreOpandeckre BBIPRKECHUS» U
«YpaBHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIINXCS MaTEMaTUYECKOTO
amnmapara, HeoOXOJAUMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKU, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3a7a4y. Ha ypoBHe OCHOBHOro o0miero oOpa3oBaHHs y4eOHBIM MaTepual
TPYNIHUPYETCST BOKPYT pPalMOHANBHBIX BbIpaKEHUH. AnreOpa JIEeMOHCTPUPYET 3HAYCHUE
MaTeMaTUKU KakK s3bIKa JJI [MOCTPOEHMS] MaTeMaTUYeCKUX MOJENed, OMMCaHUs MPOIECCOB U
SBJICHUN peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOIAT TakXkKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINIIEHHUS, HEO0OXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
uH(GOpPMATUKHU, W OBJIAJIEHUE HaABBIKAMHU JACIyKTHBHBIX paccyxneHuid. IIpeoOpazoBanue
CHUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHUsI, CHOCOOHOCTEN K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxxkanne  (GyHKIHOHATHHO-TpAaUUECKOW JIMHUU  HAIEJICHO HAa  TOJyYCHHE
00yJaromMMuUCs 3HaHUH 0 QYHKIMSIX KaK BaKHEHIIIeH MaTeMaTHUeCKON MOJIENN AJIsl OTIMCAHUS U
HCCJIEIOBaHMsI Pa3HOOOPAa3HBIX MPOIIECCOB U SBJICHMM B MpHpoae U obmectBe. M3yuenue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS MCIIOJb30BaTh pa3IMyuHbIe
BbIPAa3UTEIbHBIE CPEJICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIE, CUMBOJMYECKHUE, Ipaduueckue,



BHOCHUT BKJIaJ] B (YOpMHUPOBAHHE TPEACTABICHUN O POJIM MAaTEMATUKH B Pa3BUTUH LIUBUIN3ALUH U
KYJIBTYPBIL.

Cornacno yueOHOMY MIaHy B 7—9 Kiaccax u3y4aercst yueOHbI Kypc «Anredpay, KOTOpbIi
BKJIIOYAET CJIECAYIOIIME OCHOBHBIE pa3felbl colepkaHus: «Yucna UM BBIYHCICHUS,
«AnredpanydecKue BHIPAKEHUS», «Y paBHEHHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha uzyuenue yuebHOro Kypca «Anredpa» oroautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 4gaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucna v BbIYMCTICHUS

JpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, NEPeXoi OT OAHOH (opMbl 3amucu Ipobel K
apyroi. IloHsATHE palMOHAIBHOTO YKCIIA, 3allMCh, CPABHEHUE, YIIOPSAIOUYNBAHNE PALOHAJIBHBIX
yucen. ApudmMerndeckue IeHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3anad u3 peaabHON
NPaKTUKU Ha YacTH, Ha APOOH.

CreneHnb ¢ HaTypaJbHBIM ITOKa3aTelleM: OIpeJiesIeHue, Npeodpa3oBaHUe BbIPAXKEHUN Ha
OCHOBE OTIpE/ICICHHUS, 3aIUCh OOIBIINX 4ncel. [IpomeHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaud Ha MIPOLIEHTHI, PELICHNE 3aJau U3 pealbHOU
MPAKTHKU.

[IpumeHeHNne MPU3HAKOB AEITUMOCTH, PA3JI0KEHUE HA MHOXKHUTENIN HATYPAJIbHBIX YHCEIL.

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

AsredOpanyeckue BbIpasKeHMsI

[IepemeHHBIE, YNCIOBOE 3HAYECHHME BBIPAXKECHUS C IEPEMEHHOM. J[OImyCTUMBIE 3HA4YECHMS
nepeMeHHbIX. [IpesicTaBieHre 3aBUCUMOCTH MEX/ly BeIMYMHAMU B Bujie (hopMyJbl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIEC BBIPAKEHUS,
paBuiIa MpeodpazoBaHKs CyMM U IPOM3BEACHUH, NPaBUiIa PACKPbITUA CKOOOK M NPUBEAECHUS
NOJOOHBIX CITaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTelIEM.

OpHoweHbl 1 MHOTO4IeHbl. CTeneHb MHOrowieHa. ClioKeHHe, BBIYMTaHUE, YMHOKEHUE
MHOro4eHOB. DOopMynbl COKpaIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHE, KOPEHb ypaBHEHUS, [TpaBUiia IpeoOpa3oBaHUs YPaBHEHUSI, PABHOCUIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHME C OJHOW NEPEMEHHOW, YMCIO KOPHEM JIMHEMHOrO ypaBHEHWS,
pellleHne JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPaBHEHHH.

JIuHeltHOe ypaBHEHHUE C JBYMs IEepEeMEHHbIMU U ero rpapuk. Cuctema AByX JMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucrem ypaBHEHUH CIIOCOOOM TMOJCTaHOBKH.
[Tpumepsl peleHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

DOyHKIUH

Koopaunata Touku Ha mnpsmoil. UYuciaoBble NMPOMEXYTKH. PaccrosHue Mexny IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsmoyronbHas cucrema koopauHat, ocu OX u Oy. AOciucca M opJuHAaTa TOYKH Ha
KOOpAMHATHOM IuiocKkocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBUcUMOocTel. [lonstue pynkuuu. I'papux Gynkiun. CoiictBa GpyHkiuil. JInneitnas
bynkims, eé rpapuk. ['paduk dynkuuu y = |X|. [padudeckoe perieHre TMHEHHBIX YpaBHEHUH 1
CUCTEM JIMHENHBIX YPaBHEHUMN.

8 KUIACC

Yucia v BBIYUCTICHUA



KBagpatusiif kopeHb u3 uncna. [lonstue o0 uppaumoHaisbHOM umcie. JlecsTudynbie
NpUOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBoWcTBa apu(pMETHYECKUX KBaJPATHBIX KOPHEH M MX
IPUMEHEHHE K MpeoOpa30BaHUIO YHMCIIOBBIX BBIPAXKEHHM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
YHCIIa.

Crenens ¢ 1enbpIM IT0Ka3zaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCa.

AsredOpanyeckue BbIpasKeHMsI

KBagpartHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIN.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anreOpamdeckoit npobu. CroxkeHue,
BBIYUTAHNE, YMHOKEHHE, JIEJCHNEe airedpandeckux ApoOeil. PammoHanbHble BBIpQXEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBagpatHoe ypaBHeHHe, GopMysia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCS K JIMHEHHBIM H KBaapaTHbIM. [Ipocteiimme 1poOHO-
paloHaIbHbIC YPAaBHEHUS.

I'paduueckas uHTEpHpETalds YPAaBHEHHH C IBYMs IEPEMEHHBIMU U CHUCTEM JIMHEWHBIX
YPaBHEHHUH ¢ IByMs IEpeMEHHbBIMU. [ [pruMepsl peleHns cucTeM HENMMHEWHBIX YPABHEHUH C IBYyMS
IIEPEMEHHBIMM.

Perienue TekCcTOBBIX 3aau alre0OpandeckuM CriocoOOM.

UucnoBble HEpaBEeHCTBA M HX CBoHCTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCWIBHOCTH HepaBeHCTB. JIMHeENHbIE HepaBeHCTBA € OJHOM IepeMeHHOH. CHCTeMBbI
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DyHKIUH

[onsarue ¢pynkmuu. OONacTh ONpene’aeHns 1 MHOKECTBO 3HaueHUH (QyHKmuu. CriocoOs!
3a1aHus QYHKIIHM.

I'padux ¢ynkuuu. Yrtenue cpoiictB ¢yHkumu mo e€ rpaduky. [Ipumepsl rpadukos
(GYyHKLUH, OTpaKaIOLINX pealibHbIEe POLIECCHI.

@OyHKIMH, ONUCHIBAIOIINE NPAMYI0 U OOpaTHYI MPONOPLHOHAIbHBIE 3aBUCUMOCTH, UX
rpaduxu. OyHkuun y = X2,y = X3,y = VX, y=|x|. Tpadudeckoe peureHme YPaBHEHUH U CUCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCICHUA

ParonanbHele 4ncia, uppaloHalbHble YUCTa, KOHEUYHbIE U OECKOHEUHbIE JIECATUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIA Kak OECKOHEUHbIE
JecaTU4HbIe ApoOu. B3anMHO 0JJHO3HaYHOE COOTBETCTBUE MEX,Y MHOKECTBOM JEHCTBUTEIbHBIX
yuceln U KOOPAMHATHOU MPSMOM.

CpaBHeHUE NEWCTBUTENBHBIX YMCEN, apu(pMeTHdYecKue NEHCTBUSA C JIEeHCTBUTEIbHBIMU
YUCIIaMH.

PazMepbl 0OBEKTOB OKpY’KAIOIIET0 MHUPA, JJIUTEIBHOCTh MPOLECCOB B OKPYKAIOIIEM
MUpe.

[TpubnuxéHHOe 3HAa4YeHHE BEIMYMHBI, TOYHOCTh NpuOMMkeHus. OKpyrieHHe Yucell.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHs U HEPABEHCTBA

JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIINXCSA K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOAAIIUXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH W 4YETBEPTOM CTENEHEH
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-palMOHANBHBIX  ypaBHEHHM. Pemnrennie  TEKCTOBBIX  3alad
areOpanyeckKuM METOIOM.

VYpaBHeHHe ¢ ABYyMsI MEpeMEHHBIMU U ero rpaduk. Pemenue cucreMm IBYX JHMHEWHBIX
YPaBHEHHUH € ABYMs INEpEMEHHBIMU. PelleHne cucTeM [BYX YpaBHEHMM, OAHO M3 KOTOPBIX



JUHEWHOe, a Jpyroe — BTOpOH cTtemneHu. I'paduueckas MHTEpIpETalns CUCTEMbl YpaBHEHUHN ¢
JBYMsI IIEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 33a4 alreOpandeckuM CrIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue CUCTEM JIMHEWHBIX
HEpaBeHCTB C OJHOW mnepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas uHTeprnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMSI [IEPEMEHHBIMU.

DOYyHKIUT

KBanparnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapabGona, KOOpAWHATH BEPIITMHBI
napaboIIbl, 0Cb CAMMETPHUH apadoIIbl.

Ipadukn dysxmuit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTsa.

Yuci0BbIe MOCIEI0BATEILHOCTH H IIPOrPecCHH

[TonsiTHe YKMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIIbHOCTA PEKYPPEHTHOM
dbopmyroi u popMyIoi N-To YiIeHa.

Apudmernueckass W reoMmerpuueckas mporpeccur.  DPopmynsl  N-ro  4ieHa
apu(MeTHUECKON U reOMETPUYECKON MPOrpeccuil, CyMMBbI IIEPBHIX N YIECHOB.

N300pakeHne 4ieHOB apu(METHYECKOW M T€OMETPHUYECKOW MPOTPEecCHil TOYKaMH Ha
KOOPJAMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHLIUAIbHBINA POCT. CII0KHBIE IPOLICHTHI.



