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Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYypCOB OCHOBHOTO OOIEro oOpa3oBaHHs: OHA
obOecrieunBaeT U3yueHUe APYTruX NUCHUIUIHH, KaK €CTECTBEHHO-HAYYHOT0, TAaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOAMMO JIs MPOJOKEHUsST 00pa30BaHUsl U B MOBCEIHEBHOM KU3HU.
PazBute y oOyuaromuxcs Hay4yHBIX [PEACTaBICHUM O MPOUCXOXKIEHUH U CYUIHOCTH
anreOpanyecknx aOCTpakIuif, crocobe OTpaKeHHWs MaTeMaTHYecKOW HayKoW SBICHHHA H
MPOIIECCOB B TPHPOJAE M OOIIECTBE, POJIM MATEMATHYECKOTO MOJCIHPOBAHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS M KauecTB
MBILUICHHSI, HEOOXOAUMBIX JUIsl aJanTalid B COBPEMEHHOM IudpoBoM obuiecTBe. M3yuenue
anreOpbl 00eCTIeYnBaeT Pa3BUTHE YMEHUS HAOII01aTh, CPABHUBAThH, HAXOAUTHh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEICTBUS U BBIBOJBI, (GOpMYyIUPOBaTh yTBepkaeHUs. OCcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOYyYaloIIMXCs: OHM HCIHOJB3YIOT JEAyKTHUBHBIE H
UHIYKTUBHBIC PACCYXKACHHUS, 0000IIEHNEe W KOHKPETHU3alnio, adCTparupoBaHHE M aHAJOTHIO.
OOyuenne anreOpe mpeArnonaraeT 3HAYUTETBHBIM OOBEM CaMOCTOSTEILHON AESITeIhHOCTH
oOydaromuxcsi, TMO3TOMY CaMOCTOSITEIbHOE peIleHue 3ajad  SBJISeTCs  peanu3anueit
JEeSTeIbHOCTHOTO MPUHIINIIA O0yYEHUS.

B crpykrype mporpamMmbel y4eOHOro Kypca «Anrebpa» Ui OCHOBHOTO OOIMIETO
o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeIbHO-MeToaudeckue iuHuu: «Yucna u
BBIUMCICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHUS U HEPABEHCTBa», «DYHKIUMY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3YYCHHS Kypca, B3aUMOJICHCTBYS ¢ APYTUMHU €ro JUHHUSAMH. B Xoze n3ydenust yaeOHoro Kypca
00y4JaroIUMCs TPUXOAUTCS JJOTHIECKH PACCYKIATh, HCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsA3M ¢ 3TUM B Iporpammy y4eOHOTO Kypca «Anredpay» BKIIOYEHbI HEKOTOPhIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTU4ecKoro oOpa3oBaHUS U
CIOCOOCTBYIOIIUE OBJIAICHUIO O0YUYAIOIIMMICSI OCHOB YHUBEPCATHLHOTO MATEMAaTUYECKOTO SI3bIKA.
CopmepxaTenpHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTro Kypca «Amnredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Coneprxanve TMHUN «HYHcIa U BBIYUCIECHUSD) CITY>KUT OCHOBOM I JAIbHEUIIIET0 U3YUYEHUS
MAaTEeMAaTHKH, CIIOCOOCTBYET pa3BUTHIO y OOYYAIOIIUXCS  JIOTHYECKOTO  MBIIUICHUS,
(GOPMUPOBAHUIO YMEHHS TOJIB30BATHCS AITOPUTMAMU, & TaKKe MPUOOPETCHUIO MPAKTUICCKHX
HABBIKOB, HEOOXOJUMBIX Ul TOBCEIHEBHOM XH3HU. Pa3BuTHE MOHATHS O 4YMCIE HAa YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PAlMOHAIbHBIMU M UPPALMOHAIBHBIMH YUCIAMU,
dbopMUpOBaHUEM MPEACTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMN
JUHUH OTHECEHO K CpeHeMY 001IeMy 00pa3oBaHuIO.

Conepkanue JBYX aireOpamvecKux JIMHUN — «AjreOpandeckue BBIPAKCHUS» U
«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIIUXCSI MAaTEMaTHUYECKOTO
anmapara, HeoOXOIUMOTO JIJIsl PEIICHHsI 3a/1a4 MaTeMaTHUKU, CMEKHBIX TPEIMETOB U MPAKTHKO-
OpUEHTUPOBAaHHBIX 3a7ad. Ha ypoBHE OCHOBHOTrO 00Iero oOpa3oBaHHs Y4eOHBIM Marepual
TpyHNOUpyeTCsl BOKPYT palMOHAIbHBIX BbIpaKeHUN. AureOpa JIeMOHCTpUPYET 3HadYeHHE
MaTeMaTUKU KaK sI3bIKa I MOCTPOCHHUS MaTeMaTUYeCKUX MOJeNel, OMMCAHMs MPOIECCOB U
SBJICHHM peasibHOr0 Mupa. B 3amaun oOydenus anreOpe BXOIAT TaKkKe NalbHEHIIEe pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHS, HEOOXOIUMOro, B YaCTHOCTH, JJIsI OCBOGHHUS Kypca
uH(OpPMATUKH, W OBJIAJICHUE HABBIKAMHU JCIyKTUBHBIX paccyxneHuid. [IpeoOpazoBanue
CHUMBOJILHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEN K MaTeMAaTHIYECKOMY
TBOPYECTBY.



Copepxanne  (QyHKIMOHAIbHO-TpapUUECKOW JIMHUM  HAIEJIEHO Ha  IOJIy4YeHHe
00y4JarmuMuUCs 3HaHUH 0 QYHKIUSAX KaK BaXKHEUIIEH MaTeMaTHIeCKONH MOJIEIH IS OTICAHUS U
UCCIICIOBAHMsI PAa3HOOOPA3HBIX TPOIECCOB U SBJICHHWI B TpHUpoae W obmiectBe. M3ydeHue
MaTepuana CrocoOCTBYeT pAa3BUTUIO y OOY4YaIOIIMXCS YMEHHS MCIONb30BaTh pPa3InyHbIC
BBIPA3UTEIbHBIE CPENCTBA S3bIKA MAaTEMaTUKU — CIIOBECHBIC, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIAJ] B JOPMUPOBAHUE MPEACTABICHUHN O POJIM MATEMATHKHU B PA3BUTUU ITUBUIIH3AINH U
KYJBTYPBI.

CormacHo yueOHOMY IJIaHy B 7-9 Kitaccax u3ydaeTcsi yueOHBIN Kype «Anredpay, KOTOPBIi
BKJIFOYAET CJEAYIOIIME OCHOBHBIE pa3fenbl coAepkaHus: «Yucima ¢ BBIYMCICHUAY,
«AnreOpandeckue BEIpAKEHUD», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIIHNY.

Ha u3yuenue yuebHOro Kypca «Anredpa» orsoaurcs 306 gacos: B 7 kiacce — 102 gaca (3
yaca B HeJieqto), B 8 kiacce — 102 gaca (3 gaca B Henenio), B 9 kitacce — 102 gaca (3 gaca B HEJIEIO)

COJEPKAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYMCICHUSA

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO ] OT OTHON (POPMBI 3aIMCH IPOOEH K IPYTOM.
[loHsAiTHE pAallMOHAIBHOIO YHCIIA, 3aIMCh, CPABHEHUE, YIOPSJAOYMBAHUE PALMOHAIBHBIX YHUCE.
Apudmernueckue neicTBUS ¢ pallMOHAIBHBIMU YicIaMy. Pemenne 3a1a4 U3 peaabHON MPaKTUKH
HA YacTH, Ha POOH.

Cremnenb ¢ HaTypaJbHBIM TOKa3aTeleM: ONpeJeleHHne, MpeoOdpa3oBaHre BhIpaKEHU Ha
OCHOBE OIIpe/ieNIeHus], 3auch 00abINX yucen. [IponeHTsl, 3anuch NpoOLEHTOB B BUAE ApoOU U
poOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 3aJaud HA MPOILCHTHI, PELICHUE 3a]a4 U3 pealbHOU
IPAKTUKU.

[IpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3J0KEHUE HA MHOKHUTEIHN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsIMast U 0OpaTHasi MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpasKeHHUs

IIepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKECHUs C IIEPEMEHHOM. J[omyCcTHMBIE 3HAYEHUS
nepeMeHHbIX. [IpefcraBienne 3aBUCUMOCTH MEX/Ty BETMUMHAMHU B Bue Gopmyiibl. Beruncnenus
no ¢opmynam. [Ipeobpa3oBanne OyKBEHHBIX BBIPaKEHUM, TOKJIECTBEHHO PaBHBIE BBIPAKECHUS,
npaBuiia MpeoOpa3oBaHMUsl CYMM U MPOU3BEICHUHN, MPAaBUJIa PACKPBITHS CKOOOK M MPUBEICHUS
MOIOOHBIX CIaraeMbIX.

CBolCTBa CTEMEHH C HATYPAIbHBIM MTOKA3aTEIIEM.

OpnHouneHnbl 1 MHOrowieHsl. CteneHp MHOrousnaeHa. Clio)keHue, BBIUUTAHUE, YMHOXKEHUE
MHOroueHoB. DopMynbl COKpAIIEHHOTO YMHOMKEHUS: KBaZpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyJsia pa3HOCTH KBaJpaToB. Pa3noxkeHrne MHOTOWIEHOB HA MHOYKUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHHS, IpaBuiia nMpeoOpa3oBaHus ypaBHEHUS, PaBHOCHILHOCTD
YPaBHEHUH.



JIuHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOW, YHUCIO KOpPHEW JIMHEHMHOTO ypaBHEHWUS,
pelieHne JMHEWHBIX ypaBHeHuH. CocTaBieHHE YpaBHEHHMI 10 YCJIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 3aJ]au C IIOMOIIIbIO YPaBHEHUIA.

Jlunelinoe ypaBHEHHE C IBYMs MEpPEeMEHHBIMH U ero rpaduk. Cuctema IBYX JTUHEHHBIX
yYpaBHEHUH C JIByMSl NEpPEeMEHHbIMHU. PerieHue cucrteM ypaBHEHHUH CIIOCOOOM IOJCTaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 3a7a4d ¢ IOMOIIBIO CUCTEM YPaBHEHUH.

DOyHKIUUHA

Koopaunara touku Ha mpsiMmoil. UucioBble NMPOMEXYTKH. PaccTrosiHnme Mexay IBYyMs
TOYKAMU KOOPJAUHATHOU MPSIMOIA.

[IpsimoyromnpHas cucrtema koopauHat, ocu Ox u Oy. Abcuucca M OpIMHATa TOYKH Ha
KOOpAWHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (popmynamu. Urenue rpaduxos
peanbHbIX 3aBucuMocTei. [Tonarue hpynkuuu. ['paduk pyakumn. CroiictBa pyHkiuid. JInneitnas
bynkums, e€ rpaduk. 'pabuk dynkumm y = [X|. I'paduueckoe penieHne IMHESHHBIX ypaBHEHUH U
CUCTEM JIMHEHHBIX YPABHEHUN.

8 KJIACC

Yuciia 1 BBIYMCICHUSA

KBanparueiii kopenb u3 umcia. [lonsarue o0 wuppauunoHasbHOM uwucie. JlecsTHUHBIC
npUOIKEHUS UppallMOHaIbHBIX uncen. CBolicTBa apuPMETHUECKUX KBAJAPAaTHBIX KOPHEW U HX
IPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHM M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
yHca.

Crenens ¢ 1enbIM 110Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHCa.

Auaredpanyeckue BbIpasKeHHUs

KBanpatublit TpéxusieH, pa3iokeHne KBapaTHOro TPEXWIEHa Ha MHOKHUTEIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanueckor napodbu. CroxeHue,
BBIYUTAHUE, YMHOXKEHUE, JeJeHNuEe anredpandeckux ApoOeil. ParroHanbHble BBIPAKEHUS U UX
npeoOpa3oBaHueE.

YpaBHeHUsS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, GopMyina KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHMI, CBOASIIMUXCA K JMHEWHBIM H KBaapaTHbIM. [Ipocteitmme apoOHO-
palroHaIbHBIE YPaBHEHUS.

I'paduueckas uHTEpHIpETaLUsl YPAaBHEHUH C JBYMS NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
ypaBHEHUH C AByMs IEpEeMEHHBIMU. [ [puMepbI pelieHns CUCTEM HEJTMHENHBIX YPAaBHEHUM C IBYMSI
MePEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/a4 aJIreOpanyeckiuM CocoOoM.

UucnoBble HeEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCHUNIBHOCTh HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OAHOM TmiepeMeHHOW. CHcTembl
JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUHA

[onsarue ¢pynkuuu. OOnacTh omnpeneneHuss 1 MHOXKECTBO 3HaueHUH QyHKuuu. CrnocoOsl
3a1aHus PyHKITUH.

I'padpux dbynakouu. Utenue cpoiicTB GyHkmuu mo e€ rpaduxy. [Ipumepsr rpaduxon
(GYHKINH, OTPaXKaIOUMX PeabHbIE IPOIIECCHI.

OyHKLIMHU, ONUCHIBAIOIINE NPSIMYI0 U OOpaTHYIO MPOMOPIUOHAIBHBIE 3aBHCUMOCTH, MX
rpadukn. yukimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe peieHre ypaBHEHHH i CHCTEM
YpaBHEHUU.

9 KUIACC



Yuciia 1 BbIYMCICHUSA

PannonanbHbIe uncna, UppalMoHaIbHbIe YUCIIa, KOHEYHBbIE U OGCKOHEYHBIE JCCSITHYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIa KaK OECKOHEUHBIC
JecsITHUHbIE ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEX]Ty MHOKECTBOM JIEHCTBUTEIBHBIX
YHCel U KOOPJMHATHOUN MPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuMETHUYECKHE ICUCTBUS C JCHCTBUTEIHHBIMU
YUCJIaMH.

Pa3meprl 00BEKTOB OKPY:KAIOIIET0 MUPA, JITUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUPE.

[Tpubmmk€HHOE 3HAUYEHUE BEJIWYUHBL, TOYHOCTh NpuOMKeHus. OKpyriieHue Yucen.
[Ipukuaka u oLleHKA PE3yJIbTATOB BHIYUCICHUM.

YpaBHeHUs M HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEeHUM, CBOIAIIMXCS K TMHEHUHBIM.

KBanpaTHoe ypaBHeHue. Pellienne ypaBHEHU, CBOIAIIMXCS K KBapaTHBIM. bukBagpaTHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPETbel U YETBEPTOM CTEIECHEW pa3iIoKEHUEM Ha
MHOKHUTEIH.

Pemenue npoOHO-paiMOHAIbHBIX YpaBHEHUH. Pelienne TeKCTOBBIX 3a1a4 alireOpandecKum
METOJIOM.

VYpaBHeHHE C OBYyMS MEpPEeMEHHBIMU H ero rpaduk. PemeHue cuctem ABYX JITHWHEHHBIX
ypaBHEHUU C JByMs IMEpEMEHHbIMU. PellleHne cucteM ABYX ypaBHEHUW, OAHO M3 KOTOPBIX
JUHEWHOE, a Ipyroe — BTOpoH cremeHu. I padudeckas MHTEpIIpETaIids CUCTEMBI YpaBHEHUH C
JBYMsI [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpanyecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JHMHEHHBIX HEPABEHCTB C OJHOW NEpeMEHHOW. PemieHue cucTteM JIMHEWHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHOW. KBaaparHele HepaBeHCTBA. ['paduueckas MHTEpIpETaIUs
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOyHKIUHA

KBaaparnunas ¢ynkmus, e€ rpaduk um cBoiictBa. [lapabosa, KOOpAWHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIThL.

I'paduku Gpynxumii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| 1 ux cBoiicTsa.

YuciioBble MOCIEI0BATEIBLHOCTH H NPOrPeccuu

[TonaTue 4ucioBOM MOCIEAOBATENBHOCTH. 3a/laHUE TOCIIEI0BATEILHOCTH PEKYPPEHTHOU
dbopmysoit u GopMyII0ii 1-TO YJIeHA.

Apudmerndeckast u reomeTpudeckas nporpeccun. opMyIibl #-ro WieHa apuhMEeTHIECKON
U T€OMETPUYECKOMN IIPOTPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N3ob6pakenue 4aeHOB apH(PMETHUECKON M T€OMETPHUYECKOW IMPOrPeccCHil TOYKaMH Ha
KOOPAWHATHOM IIOCKOCTH. JIMHEHHBINA U SKCTOHEHIHATBbHBIN poCT. CIOKHBIE MPOLIEHTHI.

TOKVMEHT IOJIHCAH VCH/IEHHOR
KBAJTHO®HIIHPOBAHHON 3/JIEKTPOHHOMR
IOIOHCHIO

cepraurat: 00f0c22a8d1f44105c¢50838f4c7el29ed8
Braageren: Jlanuaa JTriogvmuna BacuibeBHa, THpPeKTOp
geiicTByeT ¢ 29.05.2023 mo 21.09.2024r.
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