AHHOTAIUA K padoyeii mporpaMMe OCHOBHOIO 00111ero 00pa3oBaHUs
no aiaredpe 7-9 kiaaccol

PaGouass mporpamma ydeOHOro mnpemmera «AsreOpa» pa3paboTaHa B COOTBETCTBHU C
TpeOoBaHusiMu DellepalibHOTO TOCYJApPCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa OCHOBHOIO
obmero oOpazoBanus (mpuka3 MuHHCTEpCTBA TpocBemieHus Poccuiickoit ®exeparuu oT
31.05.2021r. Ne 287 «O06 yTBepxkaeHUH (PeAepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJgapTa OCHOBHOro oOmmiero oOpa3oBaHUs»), HAa OCHOBe (enepanbHO 00pa3oBaTENLHON
MporpaMMbl OCHOBHOTO 0Opa3zoBaHusi (mpuka3 MuHHCTepcTBa mpocBelieHus Poccuiickoi
®enepanun otl8 mas 2023r. Ne 370).

Anre6pa sBISieTCS OAHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 0OIIEro oOpa3oBaHUs: OHA
o0ecrieuynBaeT 3y4eHue IPYrux AUCIHUILTNH, KaK €CTECTBEHHO-HAYYHOTO, TaK ¥ TYMaHUTApHOTO
LUKIIOB, €€ OCBOCHHE HEOOXOIUMO IS MPOJOHKEHHUS 00pa30BaHUs U B MOBCEIHEBHOM JKU3HU.
PazButne y oOy4aromuxcs Hay4HBIX TIPEACTABICHUH O TPOMCXOXKIECHUH | CYIIHOCTH
anreOpandyeckux abOcTpakiui, crnocobe OTpakeHHUs MaTeMAaTHUYECKON HAyKoW SBJICHHHA U
MPOIIECCOB B MPHUPOJEC M OOIIECTBE, POJIM MATEeMaTHYECKOTO MOJACITHPOBAHUS B HAYyYHOM
MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS M KauecTB
MBIIUICHHSI, HEOOXOMUMBIX JUIS aJanTalii B COBpeMEHHOM IMdpoBoM olmiectBe. M3yuenue
anreOpbl o0ecreynBaeT pa3BUTHE YMEHUSI HaOII01aTh, CPaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH AapryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEUCTBHUS U BBIBOJIBI, GOpMYyIUpOBaTh yTBEpkAeHHs. OCBOCHHE Kypca anreOpsl oOecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOYYarOIIUXCsA: OHH HCIONB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PacCyKACHHs, 0000IIeHHe M KOHKPETH3allnio, abCcTparupoBaHUE U aHAJIOTHUIO.
OOyuenne anreOpe mMpeanoyiaraeT 3HAYUTEIBHBIA OO0BEM CaMOCTOSTEIHLHOW IEITEIBHOCTH
o0yyaromuxcsi, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHe 3ajad  SBIIETCS  peanu3anueit
JeSITeTFHOCTHOTO TMPUHIIATIA O0YYIEHUSI.

B crpykrype mnporpaMmbel ydeOHOTO Kypca «Anre6pa» s OCHOBHOTO OOMIETO
o0pa30oBaHUsI OCHOBHOE MECTO 3aHUMAIOT CoOJep)KaTeIbHO-MeTonuvyeckue JuHuu: «Yucna u
BBIUUCTICHUS», «AJTreOpanyeckue BBIPOKEHUS», «YPaBHEHUS U HEPABEHCTBa», «DyHKIUMY.
Kaxxmas u3 3THX copepkaTellbHO-METOAMUYECKUX JIMHUIH pa3BUBACTCS HA MPOTSIKEHUH TPEX JIET
M3YYEeHHsI Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JUHHUSIMH. B Xoae uzydeHus yueOHOTO Kypca
00yJarOMIMMCs IPUXOAUTCS JIOTHIECKH PacCyXIaTh, UCTIOIH30BATh TEOPETUKO-MHOKECTBEHHBIH
SI3bIK. B CBSI3U € 3THM B TIporpaMMy y4eOHOTO Kypca « Anre0pa» BKIIFOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4YecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJIaICHUIO 00yUYarOIUMHUCS OCHOB YHUBEPCATHHOTO MATEMAaTHUECKOTO SI3BIKA.
ConepxaTenbHOH M CTPYKTYpPHOHW OCOOEHHOCTBHIO y4eOHOTo Kypca «Aredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTED.

Coneprxanue TMHUY «Hucaa v BBIYUCIEHUSD) CITY>KUT OCHOBOM JIJISL TaJIbHEUILEr0 U3YYECHHS
MaTeMaTUKH, CIOCOOCTBYET Ppa3BUTUIO Yy OOYyYaromMXCs JIOTHYECKOrO  MBIIIICHHUS,
(hOpMUPOBAHUIO YMEHUS TMOJbH30BATHCS AITOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPAKTHUYECKUX
HABBIKOB, HEOOXOJIUMBIX ISl TTOBCEIHEBHON XM3HU. Pa3BUTHE TOHATHS O YHCJIE HAa YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PALMOHAIBHBIMU U WPPALMOHAIBHBIMU YHCIIAMHU,
(hopMHpOBaHHUEM TPEICTABICHUA O NEHCTBUTENHFHOM YHCIE. 3aBEpIICHUE OCBOCHHUSI YMCIOBOM
JMHUH OTHECEHO K CpellHEMY 00111eMy 00pa30BaHUIO.

Conepxanue JIBYX anreOpalyuecKux JHUHUH — «AsreOpanuecKkue BBIPAKCHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOUINXCS MATEMAaTUYECKOTO
ammapara, HeOOXOAMMOTO JUIS PEUICHHUs 3a/1a4 MAaTeMaTUKH, CMEXHBIX MPEIMETOB M MPAKTUKO-
OpUEHTHPOBaHHBIX 3a7a4. Ha ypoBHe OCHOBHOro oOiero oOpa3oBaHMs y4eOHBI MaTepHal
TPYNIUPYETCS] BOKPYT paIlMOHATIBHBIX BBIpOKEHUH. AnreOpa JIEeMOHCTPUPYET 3HAYCHUE
MaTEeMaTUKU KaK SI3bIKa JUISl TIOCTPOEHUS MaTeMaTHYECKHUX MOJIENeH, OMHCAHMs MPOILIECCOB U
SIBIIGHUN peanbHOro Mupa. B 3agaun oOydeHust anredpe BXOAST TAaKKe JajbHEHIIee pa3BUTHE
QNITOPUTMUYECKOTO MBIIIJICHHUsS, HEOOXOJUMOro, B YaCTHOCTH, /NS OCBOGHHsS Kypca



MHGOPMATUKH, M OBJIAJEHHE HaBbIKAMU JACIYyKTHBHBIX paccyxkaeHuil. [IpeoOpazoBaHue
CHUMBOJIBHBIX (DOPM CITOCOOCTBYET pa3BUTHIO BOOOPAKEHHUsI, CIOCOOHOCTEH K MaTEMAaTHYECKOMY
TBOPYECTBY.

Copepxanne  (QyHKIMOHATBHO-TpAaQUYECKOW JIMHMM  HAEICHO Ha  IOJIy4YCHHE
00yyaromyMuUCs 3HaHUH 0 PyHKIUAX KaK BaKHEHIIeH MaTeMaTUYeCKOW MOJEIH [l ONUCaHUs U
WCCIIEZIOBAaHUSL Pa3HOOOpa3HBIX MPOIECCOB W SIBICHUH B Tpupoae U odmectBe. M3yuenue
MaTepuala CHOCOOCTBYET Ppa3BUTHIO Yy OOY4YalOLIMXCS YMEHHUS MCIOJIb30BaTh pa3IMyuHbIe
BBIpA3UTENIbHBIC CPEACTBA S3bIKA MATEMATHKH — CIIOBECHBIC, CHMBOJIHMYECKHE, TpaduuecKue,
BHOCHUT BKJIaJl B ()OPMHUPOBAHUE NPEICTABIECHUI O POJIM MATEMAaTUKHU B Pa3BUTUN LIUBUIN3ALUH U
KYJbTYpBI.

VY4eOHbli peaMeT «Anredpay BXOIUT B IPEIMETHYIO 00s1acTh «MaTeMaTHka U HHPOPMATHKAY,
SABIISIETCS 00s13aTENBHBIM IS U3y4eHus B /-9 Kilaccax u Ha ero u3ydeHue oroautcs 306 gacos
(mo 3 yaca B HEZACIIO).
Matepuan kypca ajireOpsl 110 Kj1accaM pacrioyiaraeTcsi CIeAyOIUM 00pa3oM:
7 KJIACC

Yuciaa 1 BbIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEX0/] OT OAHOM (OpMBI 3anucu ApoOeit K JpyToil.
[loHsiTHE palMOHANIBHOIO YHMCIIA, 3alUCh, CPABHEHHE, YIOPSIOYMBAHUE PALMOHAIIBHBIX YHCEIL.
Apudmernueckue necTBUS ¢ pallOHAIBHBIMU YuCIaMy. Pelienne 3a1ad U3 peaabHOM NpakTHKU
Ha 4acTH, Ha JIPOOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTelleM: ONpeJesieHUe, MpeoOpa3oBaHue BBIPAKECHUN Ha
OCHOBE OIpeJIeNIeHus, 3anuch Oonblux yucen. [IpoueHTsl, 3anuck TpOLUEHTOB B BUJE ApoOU U
IpoOu B BHUJIE NPOLEHTOB. TpU OCHOBHBIE 3aJlauM HA MPOLEHTHI, PELICHUE 3a/1au U3 peabHOM
MPaKTUKU.

[IpuMmeHeHNnEe MPU3HAKOB AEIUMOCTH, PA3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YHACEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE MIpsiMasi U 0OpaTHasi MPONOPIHOHATBHOCTH.

AuaredpanyecKkue BbIPaKeHUs

[IepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHUS C NMEPEMEHHOM. JlomycTUMBble 3HAYECHMS
nepeMeHHbIX. [IpecTaBienne 3aBUCUMOCTH MEX/ly BETMUYMHAMHU B BHJIe POpMYIIbl. BerancneHus
o ¢opmynam. [IpeoGpazoBanre OyKBEHHBIX BBIPAKEHUH, TOXKJAECTBEHHO PaBHBbIE BBIPAKEHUS,
IpaBuja MpeoOpa3oBaHUsl CYMM U MPOU3BEACHUHN, NPaBUIa PACKPHITUA CKOOOK M MPHUBEACHUS
MO/I00HBIX CIaraeMblX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I10Ka3aTEIIEM.

OpnHowieHsl 1 MHOrowieHsl. CteneHs MHOrowieHa. Cll0)KeHHEe, BBIUUTAHUE, YMHOKCHHE
MHOro4ieHOB. DOpMyJsbl COKpAIIEHHOIO YMHOMKEHUS: KBaApaT CyMMbI M KBaJpaT Pa3HOCTH.
dopmyia pa3sHOCTH KBagpaToB. Pa3noxeHre MHOTOWIEHOB HA MHOKHATEIH.

YpaBHeHNS U HEPABEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHMs, MIPaBUiIa NMPeoOpa30BaHUs ypaBHEHMs, PaBHOCUIIBHOCTh
YPaBHEHUM.

JluHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JMHEWHOrO YypaBHEHWS,
pelieHne JMHEWHBIX ypaBHeHuil. CocTaBieHHME ypaBHEHHMH IO YCIOBHIO 3ajadd. PemieHue
TEKCTOBBIX 3a7]a4 C IOMOLIbIO YPaBHEHUM.

JIuHeiiHOe ypaBHEHHUE C JABYMS MEPEMEHHBIMH M ero rpaduk. Cuctema IBYX JTUHEHHBIX
YpaBHEHMH € JBYMs IepeMeHHbIMHU. PeleHue cucreM ypaBHEHMH CHOCOOOM IOJCTaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 3aad C IIOMOILBIO CUCTEM YPaBHEHUH.

DOYyHKIUN

Koopaunara toukm Ha mnpsmon. UucinoBele NPOMEXKYTKH. PaccrosiHue Mexay IByms
TOYKaMHU KOOPAMHATHOU MPSAMOIA.

[IpsmoyronpHas cuctema koopauHat, ocu OX m Oy. Abcuucca u opauHaTa TOYKU Ha
KOoOpAMHATHOM miockocT. [Ipumeps! rpadukos, 3anaHHbIX (opmynamu. Urenue rpaduxos
peanbHbIX 3aBucuMocTeil. [lonstre pynkunu. ['papuk Gynkiun. CoiictBa pyHkuuii. JInneitHas



¢bynkuus, e€ rpaduk. ['paduk dyukuuu Y = |X|. I'paduueckoe periecHie THHEHHBIX YPaBHEHUH
CHUCTEM JIMHEHHBIX YPABHEHUM.
8 KUIIACC

Yuciia 1 BBIYUCIEHUSA

KBanpatueiii kopenb u3 uucna. llonarue 00 wuppanuvoHanbHOM uwucie. JlecaTnyHbie
NpUOIKEHNST MPPAMOHATIBHBIX uncen. CBoicTBa apupMEeTHUECKUX KBAJAPATHBIX KOPHEH M MX
MPUMEHEHHE K MpeoOpa30BaHUIO YHUCIIOBBIX BBIPAXKECHHH U BbIYHCICHUSAM. JlelicTBUTENbHBIC
qyucna.

Crenens c 11eJIbIM TIOKa3aTesieM U €€ cBoicTBa. CTaHIapTHas 3alUCh YHUCIIA.

Auare0panyeckue BbIPaKeHUs

KBagpathblii TpEXuiieH, pa3iiokKeHUE KBAIPATHOTO TPEXUICHA HA MHOXKHUTEIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpanueckoit apodu. CroxxeHue,
BbIUMTaHUE, YMHOXKEHHE, JelieHue anredpandeckux Apobeil. ParmoHanbHble BBIpAXKEHUS M UX
peoopa3oBaHuUe.

YpaBHeHHs] M HEPABEHCTBA

KBanpatHoe ypaBHeHme, (opMyia KOpHEH KBaapaTHOTO ypaBHeHHsA. Teopema Buera.
Pemenne ypaBHeHUI, CBOAANIMXCA K JHMHEWHBIM M KBagpaTHbIM. llpocTteifmiue apoGHO-
panuoHaIbHbIE YPAaBHEHUS.

I'paduueckas mHTEeprpeTanvs ypaBHEHHN C ABYMS MEPEMEHHBIMH M CHCTEM JHHEWHBIX
YPaBHEHUH € IBYMsI IEpeMEHHBIMU. [ [puMepsI penieHust CHCTEM HEIMHEWHBIX YPABHEHUN C IBYMSI
IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 areOpanuecKuM CIIocOOOM.

HucnoBble HEpaBEeHCTBA U HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIuHeiiHble HepaBeHCTBa C OAHOM mnepeMeHHOW. Cucrtemsl
JMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKIUA

[Honsatue ¢pynkuuu. OGnacTh ONpeneIeHuss 1 MHOXKeCTBO 3HaueHUH QyHKHu. CriocoOb!
3anaHus QyHKIUH.

I'padux ynkuun. UYrenue cBoicTB ¢(yHKimu no e€ rpaduky. Ilpumepsl rpadukon
GyHKIUH, OTpaXkaloUuIX peabHbIe MPOLECCHI.

OyHKIMH, OMHUCHIBAIONINE MPIMYIO U OOpaTHYIO MPOMOPIHOHATBHBIE 3aBHCHUMOCTH, HX
rpaduku. Oynxmmn y = X2,y = X3, y = \X, y=|x|. ['paduteckoe pemrenne ypaBHeH it 1 CHCTEM
YPaBHEHUM.

9 KJIACC

Yucia v BbIYUCICHUSA

PannonaneHble yncia, UppaloHaibHble YHCla, KOHEYHbIE U O€CKOHEYHbIE JECSITUYHBIC
npobu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIE YHCIAa KaK OECKOHEYHbBIE
JecsTHUHBIE ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHUE MEXTy MHOKECTBOM JIEHCTBUTEIBHBIX
4yucesl U KOOPAUHATHOU IPSIMOM.

CpaBHEeHHME IEHCTBUTEIBHBIX YHCEN, apu(METHYEeCKHe NEUCTBHS C JCHCTBUTEIHLHBIMHU
YUCJIaMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, JUTUTEIHHOCTh MPOIIECCOB B OKPYKAIOIIIEM MUPE.

[MpubnmxEHHOE 3HAYEHHWE BEJIUYMHBI, TOYHOCTH NPHUOIMIKEHUs. OKpYTJIEHHE YHCEN.
[Ipuknaka u OLEHKa pe3yJIbTaTOB BHIYMCICHHI.

YpaBHeHNsI U HEPaBEeHCTBA

JIuneitHoe ypaBHeHue. Penenue ypaBHEHUH, CBOJSAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHMI, CBOASAIIMXCA K KBaApaTHbIM. bukBanpatHoe
ypaBHeHue. [Ipumepsl penieHuss ypaBHEHH TPETbE U YETBEPTOU CTENEHEW pa3OKEHHUEM Ha
MHO>KHUTEJH.

Pemenne npoOHO-palinoHaNBbHBIX YpaBHEHUN. PellieHre TeKCTOBBIX 33124 anreOpaniyeckum
METOJOM.



VYpaBHeHHe ¢ OBYyMs MEpPEeMEHHBIMU U ero rpaduk. Pemienue cucreM NBYX JHMHEWHBIX
ypaBHEHUN C JBYMs IMEPEMEHHbIMU. PellleHue cucTeM JBYX ypaBHEHUH, OJIHO U3 KOTOPBIX
JUHEWHoe, a Ipyroe — BTOpoil cteneHu. ['paduueckas mHTepIpeTanns CUCTEMbl ypaBHEHUH ¢
JIBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33714 aaredOpanyecKuM CriocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OJHOW TNEepeMeHHOU. PemieHue cucteM JIMHEHHBIX
HEPaBEHCTB C OAHON mepeMeHHOH. KBagpaTHple HepaBeHcTBa. I 'paduueckas MHTEpHpeTaIys
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOYyHKIUH

KBagpatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaGona, KOOpIWHATHI BEPIIUHBI
1apaboJibl, OCb CHMMETPHUU TTapadOJIbI.

I'padukn dyskmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X|, u ux cBoiicTaa.

YuciioBbIE N0OCJI€10BATEILHOCTH M POTrPeccun

[loHsiTHE 4MCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIIE0BATEIBHOCTH PEKYPPEHTHOMN
(hopmytoit u popmyIioif N-ro YieHa.

ApudmeTtnueckas u reomerpudeckas nporpeccun. ®opmyssl N-ro uyaeHa apuPMeTHIeCcKoi
1 TEOMETPHUUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakenue YieHOB apHU(PMETHUECKOH M TE€OMETPUYECKOW MPOrpeccHil TOYKaMHu Ha
KOOPJAMHATHON TJIOCKOCTH. JIMHEWHBIN U SKCTTOHEHITUATIBHBIN POCT. CII0XKHBIE MPOIEHTHI.

PaGouast mporpaMma cCoOaepKUT CIEAYIONIUE pa3Ieibl:
1.IlosicHuTEBHAS 3aMIUCKA.
2. Coneprxanue y4eOHOTO MpeaMeTa, Kypea.
3. Ilnanupyemsble pe3yabTaThl OCBOSHUS yueOHOr o mpeamMeTa, Kypea.
4. TemaTnueckoe IJIAaHUPOBAHUE C YKAa3aHUCM KOJIHMYCCTBA YaCOB, OTBOJHMMBIX Ha HU3YUYCHHUC
KaX/10i TeMbl yuyeOHOro mpejaMera, ydeOHOro Kypca M BO3MOXKHOCTh HCIIOJIB30BaHMS 1O ATOM
TeME 3JIEKTPOHHBIX (IIUPPOBBIX) 00pa30BaTEIbHBIX PECYPCOB.



