AHHOTAIMA K ITPOTPAMME VUEBHOI'O KYPCA «Anre6pa» B 7-9 knaccax

Anrebpa sBISI€TCS OOHMM H3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHMA: OHA
oOecrieunBaeT U3y4eHHue IPYrux JTUCHUILIMH, KaK €CTeCTBEHHO-HAYYHOI'0, TaK U TYMaHUTapHOTO
LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIs NPOJOHKEHNUs 00pa30BaHUS U B MOBCEAHEBHOW KU3HU.
PazBute y oOyuaromuxcs Hay4YHBIX [PEICTaBICHUM O TPOUCXOXKIEHUU U CYIIHOCTH
anreOpanyeckux aOCTpakIMid, crocode OTpaKeHUS MaTeMaTHYeCKOW HayKoW SBIEHUH U
MPOLIECCOB B MIpPHUpOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICIHPOBAHUS B HAay4YHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX ISl aJanTaluyd B COBpeMEHHOM ImdpoBoM oOuiecte. M3yueHue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JIeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHUS. OCBOCHHE Kypca aireOpbl o0ecriednBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOy4YaloluXcs: OHM HCHOJB3YIOT JENYKTUBHBIE U
UHIYKTHBHBIC PACCyXACHHUs, 0000IIeHne M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenne anreOpe mNpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NEATeIbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEJIbBHOE  pEIEHUE 3ajJad  SBISIETCS — peaju3anuei
JESTEIbHOCTHOTO MIPUHIIMIIA O0yUEHUSI.

B cTpykType mporpaMMbl yueOHOTO Kypca «Anredpa» IUisi OCHOBHOTO 00IIero oopa3oBaHus
OCHOBHOE MECTO 3aHHUMAIOT COJEpKATeIbHO-METOANYECKUE NUHUM: «YHucna M BBIYUCICHUS,
«AnreOpanyuecKkue BBIpAKEHU», «YpaBHEHHS W HEpaBeHCTBay, «DyHkmum». Kaxnmas u3 satux
COJIepKaTEIbHO-METOMYECKHUX JIMHUNA Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3y4eHUs Kypca,
B3aMMOJICHCTBYSl C APYTMMHU €ro JUHUAMU. B Xone usydeHus yueOHOro Kypca o0ydaromumcs
MPUXOJUTCS JIOTUYECKU PACCYXkAATh, HCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK. B cBsi3n
C 3TUM B MPOrpaMMy Y4eOHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
NpPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasfieiax MaTeMaTHYecKOro oOOpa3oBaHHs H
CIOCOOCTBYIOIIME OBJAJICHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIBHOIO MAaTEMAaTHYECKOTO
sa3bika. ComepKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTRIO yueOHOTO Kypca «Anredpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanue muHUN «Hucaa ¥ BBIYMCIECHUA» CIY’)KUT OCHOBOM NIl NAJIBHEHIIET0 U3yYCHUS
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTHIO Yy OOydYarolUXCsl JIOTUYECKOTO  MBIIUIECHUS,
(OpMHPOBAHUIO YMEHHSI MOJIb30BAThCS AITOPUTMAMHU, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX i MOBCEJHEBHOM >KM3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YpPOBHE
OCHOBHOT'O 00Ilero oO0pa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUI O NEHCTBUTEIHHOM YHCiie. 3aBEPIICHUE OCBOCHUSI YMCIOBOU
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa30BaHUIo.

CopnepxaHue AByX anredpandeckux JIMHUN — «Aredpandeckue BhIpaXeHUs» U «Y paBHEHUS
U HEPaBEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO y OOyUaIOMIMXCS MaTeMaTHYECKOro amrnapara,
HEOOXOIUMOro JuIsl pelIeHus 3aJad MaTeMaTHKH, CMEXHBIX IMPEeIMETOB U MPaKTUKO-
OpPUEHTHPOBAaHHBIX 3agau. Ha ypoBHe OCHOBHOro o0miero obpa3zoBaHHs y4eOHBIH MaTepHai
ITPYNIUPYETCST BOKPYT palMOHANbHBIX BbIpakKeHUH. AunreOpa JE€MOHCTpUPYET 3HAu€HUE
MaTEMaTUKH KakK sI3bIKa JJI1 [MOCTPOCHMSI MAaTEMAaTUYECKUX MOJEINIEH, ONMMCaHMs MPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaunm oOydeHust anredbpe BXOAAT TaKKe JajbHeilllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOOXOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
nHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMH JCIYKTUBHBIX paccyxiaeHuil. I[IpeoOpasoBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHUECKOMY
TBOPYECTBY.

Conmepxanve  (yHKIMOHAJIbHO-TpaQUUECKOW  JMHUM  HAllEJIeHO  Ha  MOJy4YeHHe
o0yJaronuMucs 3HaHUN O QYHKIHMIX KaK BaKHEUIIEH MaTEeMaTHYSCKON MOJIETH /I OMHCaHUs
U HCCIIEZIOBAaHMS Pa3HOOOPA3HBIX NPOILIECCOB M SIBIEHUH B mpupojae u odbuiecte. M3ydeHue
MaTepuaia CHOCOOCTBYET pPa3BUTHIO y OOYYAIOMIMXCS YMEHHUS HCIOIb30BaTh pPa3jInvHbIC



BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MaTEMaTHUKHW — CIIOBECHBIC, CUMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUpOBaHHME MPEJICTABICHUNA O POJIM MAaTEMATHKU B Pa3BUTUHU LIMBUIN3ALIUN
U KYJIbTYPHI.

CormacHo y4eOHOMY IIaHy B 7-9 Kjaccax u3ydaeTcs y4eOHbIH Kypc «Anredpay, KOTOPBIHA
BKJIIOUAET CIIEAYIOIIME OCHOBHBIE pa3fesibl cojepkaHus: «Yucna UM BBIUKCICHUS,
«AnreOpanyeckue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBaY», «DyHKIUNY.

Ha u3yuenne yuebHoro xypca «Anredpa» orBoautcs 306 wacos: B 7 kimacce — 102 gaca (3
yaca B Hejien), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B
HEJIETIIO).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BbIYHMCICHHSA

JpoOu 0OBIKHOBEHHBIE M AECATUYHBIE, IEPEXO0]T OT OJAHOM (OpMBI 3amucu Ipodel K Ipyroi.
IloHsAiTHE pallMOHAIBHOTO YHWCIA, 3aIIMCh, CPABHEHUE, YIOPSAIOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue AEHCTBUS C palMOHAIBHBIMU 4HCIaMu. PemieHue 3ajgad U3 peanbHOU
IIPAKTUKHU Ha YacTH, Ha APOOU.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpeJelieHHe, NMpeoOpa3oBaHUE BBIPAKEHUH Ha
OCHOBE OTIpPE/ICIICHHUS, 3aIMCh OOIBIINX 4ncenl. [IpomeHTsl, 3anich MPOIEHTOB B BUJIE IpOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33J]aul Ha MPOLIEHTHI, PELIEHNE 3aJau U3 peabHOU
MPAKTUKU.

ITpuMeHeHrEe NPU3HAKOB E€IMMOCTH, Pa3JIOKEHUE HA MHOXKMTEIN HATYPaIbHBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLIMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepemMeHHbIE, YHMCIIOBOE 3HAYEHHUE BBIPAXKEHHS C MEpEeMEHHOW. JlomycThmble 3HAYEHUS
nepeMeHHbIX. IIpencraBieHue 3aBUCUMOCTHM MEXAY BeIMYMHAMU B BHJE (OPMYJIbI.
Boruncnenus no ¢gopmynam. IlpeodbpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbIE
BBIpa)KEHUS, MPaBUIa NMPeoOpa3oBaHus CyMM M NPOU3BENEHHH, NMpaBuia PacKpbITUS CKOOOK U
IPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpHounenbl M MHorouwieHsl. CreneHb MHoroujeHa. CioXeHHE, BBIYMTAHHME, YMHOXXEHUE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWIEHOB HA MHOYKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, IpaBWiia NpeoOpa3oBaHUs YpaBHEHUS, PABHOCUIBHOCTh
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OJJHOW EPEMEHHOM, YUCIIO KOPHEN JIMHEHHOTO YPABHEHUS, pELICHUE
JUHENHBIX ypaBHeHHH. COCTaBIIEHHME YpPaBHEHMH IO YCIOBHIO 3aJaud. PellleHne TEeKCTOBBIX
3a/1a4 C IOMOIIBIO YPaBHEHHM.

JluneliHoe ypaBHEHUE C JBYMsI NepeMeHHbIMH U ero rpaduk. Cucrema JBYX JIMHEHHBIX
ypaBHEHUW C JBYMsI TIepeMEHHBIMHU. PeleHue cucreM ypaBHEHHH CIIOCOOOM IOICTaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7au C IIOMOILBIO CUCTEM YpaBHEHUI.

DOyHKIUHA

Koopaunara Touku Ha npssMoil. UucioBele IpoMeXyTKH. PaccTosiHue Mexny 1ByMs TOUKaMH
KOOPJIMHATHOW IIPSIMOM.

[IpsamoyronbHas cucrema koopauHaT, ocu Ox m Oy. AbGcuucca W opauHaTa TOYKH Ha
KOOpAMHATHOM IuIocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.



Jlunetinas ¢yukuus, e€ rpapuk. ['papux ¢pynkuun y = |x|. ['paduueckoe pemeHne TUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.
8 KJIACC

Yuciia ¥ BbIYHMCICHHSA

KBangpatHblii kopeHb u3 uyucia. IloHsatue 00 wuppauvoHanpHOM uuncie. JlecsaTuuHbIe
npuOJIMKEHUST NPPALMOHANBHBIX Yncesl. CBoWCTBA apu(PMETHYECKUX KBAJPATHBIX KOPHEH U MX
IPUMEHEHHE K IpeoOpa3oBaHUIO YKCIOBBIX BBIPRKEHUH M BblUMCIEHUSAM. [lelicTBUTENbHBIE
qUCIIA.

Crenensb ¢ 11eabIM MOKa3atesneM 1 e€ cBoiicTBa. CTaHAapTHas 3alUCh YKCTIA.

Auredpanyeckune BbIpaKeHHUs

KBanpaTHblil TpEXuiieH, pa3iiokeHUE KBaJIPATHOIO TPEXUICHA HA MHOKHUTEIIH.

Anrebpanueckas ApoOb. OCHOBHOE CBOHCTBO anredOpamueckoil apobu. Croxenue,
BbIUUTAHUE, YMHOKEHHE, JIeJIeHne ainreopanyeckux aApoOeil. PannoHanbHble BBIpaXKEHUS U MX
peoOpazoBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanparHoe ypaBHeHue, (opmyna KopHeH KBaapaTHoro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHeHU#l, cBOAALIMXCA K JUHEWHBIM M KBajapaTtHeIM. Ilpocreiimme apoOHO-
paluOHAJIbHbIE YPABHEHUS.

I'paduueckass uHTepHpeTalyss ypaBHEHMH C JBYMS IMEPEMEHHBIMU M CHUCTEM JIMHEHHBIX
YpaBHEHUN C JBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus CUCTEM HENMHEMHBIX YPaBHEHHH C
JBYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 are0OpanyecKiuM CrocoOoM.

YucnoBele HepaBeHCTBA U HUX cBoiicTBa. HepaBeHCTBO ¢  0AHOM IepeMEHHOI.
PaBHOCUIbHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOM. CHCTeMbl
JMHENWHBIX HEPABEHCTB C OJIHON NIEPEMEHHOI.

DOyHKIUHA

[Tonsatue Qynxuuu. O61acTh ONpenereHus U MHOXXECTBO 3HadeHUM (yHKuuu. CrocoObl
3a1aHus QyHKIUH.

I'padux ¢pynkuuu. Urenue cBoiCcTB pyHKIMU 10 e€ rpaduky. [Ipumeps! rpadukoB GyHKINH,
OTpaXaIOIIUX peaibHbIE MPOIECCHI.

@DyHKIMY, ONUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPOIMOPIUOHANBHBIE 3aBHCUMOCTH, HX
rpaduxu. Oynxupn y = X2, Y = X3, y = Vx, y=|x|. ['paduteckoe pemreHue ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BIYUCICHUSA

ParyonanpHble 4Kcia, MppallMOHAIbHBIE YHCIA, KOHEYHble W OCCKOHEUHbIE JeCATHYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIA KaK OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSMOM.

CpaBHEHUE JIeHICTBUTENBHBIX YHCEN, apu(MeTHdeckue JIeHCTBHS C JIeHCTBUTENbHBIMU
YUCIIaMH.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIEro MUPa, JITUTENTFHOCTh MPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpuOmmk€HHOE 3HAYEHHME BEIWYHHBI, TOYHOCTh MNpuoOIMmxkeHus. OKpyrieHHe yuces.
IIpukuaka v OLlEHKA pe3yIbTaTOB BEIYUCICHUMN.

YpaBHeHus1 M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHMe. PemeHne ypaBHEHMI, CBOJAIIMXCS K KBaJpaTHBIM. bHkBajgpaTHOeE
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHHUM TPETbed M YETBEPTOM CTENEHEH Pa3jloKEHHEM Ha
MHOHUTEIH.



Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX 3ajjau anreOpandyeckuM
METOJIOM.

VYpaBHeHHEe ¢ JABYMsS IEpEeMEHHBIMH M ero rpaduk. Pemienuwe cucreM IBYX JHMHEHHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMU. PelleHne cucteMm IByX YpaBHEHMM, OJAHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOPOH cTerneHu. I'paduueckas MHTEpPIpETALUs CUCTEMbl YpaBHEHUHN C
JBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIre0panyeckKiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHON. PemeHue cucTeM JIMHEWHBIX
HEpaBeHCTB C OJHOW mepemMeHHOW. KBanpartHble HepaBeHcTBa. ['padmueckas MHTEprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [ICPEMECHHBIMH.

DOyHKIUHA

KBamparnunass ¢ynkmms, e€ rpaduk u cpoiictBa. [lapaboma, KOOpPAMHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHUH apadoIIbl.

I'paduku Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =\, y = |X| u ux cBoiicTsa.

YucioBble MOCIEI0BATEILHOCTH H IPOrPecCHH

[TonsiTue 4YMCIOBON MOCIIENOBATEIBHOCTU. 3aJaHHE II0CIEI0BAaTEIbHOCTH PEKYPPEHTHON
dbopmynoit u hopmynoit N-ro 4ieHa.

Apudmernueckast U reomeTpuueckas nporpeccu. opmyiibl N-ro ujieHa apuPpMeTHUECKON U
FE€OMETPUUYECKOHN NPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKON M TEeOMETPUYECKOW NPOTrpeccHil TOYKaMu Ha
KOOPJAMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIOHEHUIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.
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