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HHOACHUTEJIBHAA 3AIIUCKA

AnreOpa sBisIeTCS OAHUM M3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA O0ECNEYMBAET U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHHTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NpPOJOKEHUS O00pa3oBaHWs W IS TOBCEJHEBHOW KW3HU. PazButue vy
OOy4Jarommxcss HAyYHBIX TIPEACTABICHUNW O TIPOUCXOKICHUU U CYITHOCTH
anredpanyeckux abCTpakiuii, crmoco0e OTpaKeHHs MaTeMAaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMAaTUYECKOIO
MOJCIUPOBAHUS B HAYYHOM TIO3HAHWMM ¥ B TPAKTUKE CIIOCOOCTBYET
GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB MBINIJICHUS, HEOOXOIMMBIX
JUIsSL ajanTalydd B COBPEMEHHOM LudpoBoM obmiectBe. M3ydenue anreOpbl
oOecrieynBaeT  pa3BUTHE YMEHHs  HaOIIO/aTh, CpaBHUBATh, HAXOJWTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTh CBOW JICHCTBHUS, BBIBOJBI, (HOPMYIHUPOBATH
yTBepkaeHns. OcBoeHHE Kypca anreOphl 0OecTeunBacT Pa3BUTHE JIOTHYECKOTO
MBIIIICHNS OOYYalOIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTHUBHBIC
paccyxzieHus, o0OOIleHHEe W KOHKPETH3allUI0, a0CTparupoBaHUE U aHAJOTHIO.
OOyuenue anreOpe MpeanoyiaraeT 3HAYUTEIBHBIA O00BEM CaMOCTOSATEIHLHOM
JEATEIBHOCTH  OOyYarolUXCs, TMO3TOMY CaMOCTOSTEIbHOE pEIICHUE 3ajaad
OOYYarOIIIMMUCS SBIIICTCS peanu3alieil AesITeIIPbHOCTHOTO MTPUHITUIIA OO YICHHSI.

B cTpykType mnporpammbel ydeOHOTO Kypca «Anredpa» yriIyOJIEHHOTO
U3Y4YEHUSI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATeIbHO-METOANYECKUE JIMHUU:
«Uucma © BBIUKCICHUS», «ANTEOpanyecKHe BBIPAXKEHUS», «YPAaBHEHHS U
HepaBeHCTBay, «DyHkmumy. Kaxkmas w3 3THX CoaepKaTelbHO-METOIMYSCKIX
JUHUHN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YyUEHUS Kypca, B3aMMOJICHCTBYS C
JIPYTUMHU €r0o JUHUSAMH. B Xome u3ydeHus Kypca OOyYaroIIMMCS TPUXOIUATCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B cBsi3n
C 9TUM B MPOTpaMMy Y4eOHOTO Kypca «AJredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX pas3Jeiax MaTeMaTHYeCKOTO
oOpa3oBaHUs W  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYarOIIUMUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YeCKOTo s3bika. CopepkaTeabHOM W CTPYKTYPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN

Xapakrep.



Conepxxanne nmHUA «YWciia W BBUHUCICHUS» CIY)KAT OCHOBOW IS
JadbHENIIero U3y4yeHus: MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIIIJICHUS, JOPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJITOPUTMaMHU, a
TaK)Ke MPHOOPETCHHUIO MPAKTHUYECCKUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOU
®KU3HU. Pa3BuTHE NMOHATHA O YMCIE HAa yPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
CBS3aHO C pAlMOHAJIBHBIMM M UPPALUOHAIBHBIMM YHCIaMHU, (HOPMHUPOBAHUEM
MPEACTABICHUM O JEHCTBUTEIHLHOM YHCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 00111eMy 00pa30BaHMUIO.

Conepxanue AByX — anreOpadeckux JMHUA —  «AnreOpanueckue
BEIPDOKCHUS» W «YPAaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO Y
oOy4JaronmMxcss MaTeMaTHYeCKoro amnmnapara, HeoOXOAMMOTro i pelIeHHs 3aaad
MaTEeMaTHUKH, CMEXKHBIX MPEIMETOB M OKpyXkarolleid peaidbHocTH. Ha ypoBHe
OCHOBHOTO 0011ero o0Opa3oBaHusl Y4eOHBIM MaTepualn TPYNIUPYETCS BOKPYT
pallMOHANIbHBIX BhIpKEHUH. AnreOpa AeMOHCTPUPYET 3HAUCHUE MATEMATUKU Kak
A3bIKa JJI1 TOCTPOEHUS MAaTEMAaTHYECKUX MOJIEIeH, OMUCaHUsI MPOILIECCOB U
SBJICHMM peanpHOTO Mupa. B 3agaum oOyueHuss aireOpe BXOISAT TaKKe
NanbHEeiIIee pa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHUS, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca UWH(GOPMATHKW, M OBJAJCHUE HaBBbIKAMU
JNEeTYKTUBHBIX paccyxkjaenuil. [IpeoOpa3zoBanre CUMBOJBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanve  (QPyHKIIMOHAIBbHO-TpAaUUYSCKOM  JIMHUM  HAIeJeHO  Ha
MOJIy4eHHEe  OOydyaromMUMHCS  3HAHUW O  (PYHKIMSAX KAk  BaKHEWIen
MaTeMaTUYeCKOM MOJENU JJisi OMHCAaHWS M HCCIEAOBaHUS Pa3sHOOOPA3HBIX
INpOLIECCOB U SABJIEHMM B mpupoae U obOmecrBe. M3ydenwe wmatepuana
CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOIIMXCS YMEHHSI HCIOJIb30BaTh Pa3IMYHbIC
BBIPA3UTEIIbHBIE CPENICTBA SI3bIKA MATEMATHUKH — CJIOBECHOTO, CHUMBOJIMYECKOTO,
rpaduueckoro, BHOCUT BKJaJA B (QOPMUPOBAHUE TMPEACTABICHUN O pOJU
MaTEeMaTHUKHU B Pa3BUTUU ITUBWIN3AIMHI U KYJIbTYPHI.

VYriy0nénnbii Kypc anreopsl XapaKkTepHU3yeTCs U3yYEHHEM
JIOTIOJITHUTEJILHOTO TEOPETUYECKOr0 arapara M CBSI3aHHBIX C HUM METOJIOB
pemeHus 3amad. AnreOpa SBISETCS S3BIKOM JIJIi  OMHCaHUST OOBEKTOB U
3aKOHOMEPHOCTEU, CIIYKUT OCHOBOM MAaTeMaTH4YeCKOro MoaenupoBaHus. llpu
TOM CaMU OOBEKTH MAaTEMAaTUYECKUX YMO3AKIIIOUCHHN W TMPUHSATHIE B airedpe
npaBWJia MX KOHCTPYHPOBAHUS  CIIOCOOCTBYIOT (OPMHUPOBAHHMIO  YMEHUU

00OCHOBBIBATH U AOKa3bIBATb CYXXACHHUSA, PAa3BUBAIOT MATCMATUYCCKYIO HHTYHIIUIO,



KpPaTKO M HArJBSITHO PACKPBIBAIOT MEXAHW3M JIOTUYECKHUX TOCTPOCHHM M y4daT HX
npuMeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO U3 BEIYIIMX MECT B
(bOpMHPOBAHUN HAYYHO-TCOPETUYSCKOT'O MBIIIICHUS 00YYaIOIIUXCS.

CornacHo ydebHOMYy TiaHy B 7-9 Kiaccax wu3yyaercss y4eOHbId Kypc
«Anrebpa», KOTOPBIM BKIIOYACT CICAYIOIMIME OCHOBHBIC pa3/eiibl COMCp KAHUS:
«Yucma ™ BBIUMCICHUS», «AINTCOpaWYeCKHE BBIPAKCHUS», «YPaBHCHHUS U
HEpaBEHCTBAY, « DYHKIIHH.

Ha usydenue yueOHOro Kypca «Anredpa orBoautcs» 408 yacoB: B 7 Kjacc —
136 gacoB (4 yaca B Henento), B 8 kiaacc — 136 dacoB (4 yaca B Hezelo), B 9 kiacc

— 136 yacoB (4 Jaca B HefIeINIO).

COJEP XAHME OBYUYEHUA

7 KIIACC

Yucia 1 BbIYUCIEHUA

Parmonanpabie uncia. CpaBHeHHE, yHmopsiAouyMBaHUE U apu(METHUECKHE
JICUCTBUS C pallUOHAIBHBIMU YKCIaMu. YuciaoBas npsiMasi, MOTyJIb YUCTIA.

CreneHb ¢ HaTypaJbHBIM IMOKA3aTelieM M €€ CBOMCTBA. 3alMCh YUCIa B
NECATUIHOMN ITO3UIIMOHHON CUCTEME CUHUCIICHHUS.

Pemenune TekcToBbIX 3a/1au apudmeTHnyeckuM criocodom. Perrenue 3agad u3
peaapHOM MPAKTUKK Ha YacTH, Ha ApPOOH, Ha MPOLCHTHI, TIPUMEHEHHE OTHOIICHUMN
U TPONOPIUN MNpH pPEIICHUW 3a7ad, peIIeHHue 3aj]ad Ha JABWKCHHE, paldoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs 1eabix uncelsl. CBOMCTBA JICIUMOCTH.

IIpocteie m cocraBHble uucna. YETHple M Heu€THble uucia. llpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nE€IMMOCTH CYMMBI U
MPOM3BEICHUS LIEJIBIX YHCEJI MPU PEIICHUHU 3a]1a4 C MPAKTUYECKUM COACPKAHUEM.

HaubGonpiuit o0t 1enurenb 1 HauMeHbIllee 00Iee KpaTHOE ABYX YHCE.
B3aumHuo nipocteie unciia. Anroputm EBknunaa.

Jlenenne ¢ octaTkoM. ApudMETHIECKHE OTIepalliy HaJl OCTaTKaMHU.

AJire0panvecKue BbIPaKeHUs!

BripaxkeHne ¢ mnepeMeHHbIMU. 3HAUYC€HUE BBIPAKEHUS C TMEPEMEHHBIMU.

[IpencraBienue 3aBUCUMOCTH MEXAY BETUYMHAMU B BHUJI€ (DOPMYJIBI.



ToxnecTso. ToxnecTBeHHbIE npeoOpa3oBaHus anreOpanvecKux
BBIPKECHHN. [l0Ka3aTebCTBO TOXKIECTB.

Opnnounensl. OgHouseH cTanAapTHOrO BUa. CTereHb OAHOUYICHA.

MHuorowiensl. MHorowieH cra"aapTHoro Buja. CTeneHb MHOTIOWIEHA.
Crnoxenue, BEIYMTAHUE, YMHOXKEHUE U JIeIeHne MHorouseHoB. [IpeoOpazoBanue
LIEJIOTO BBIpAXXKEHUS B MHOTOWIeH. KopHM MHOTOWIEHA.

@opMyJIbl COKPAIIEHHOIO YMHOKEHMS: KBaJApaT CyMMBI M KBaJpaT pa3HOCTH
JBYX BBIpQXEHMH, KyO CyMMbl M KyO pa3HOCTH [JBYX BBIPaXEHHI, Pa3HOCTb
KBaJpaToOB JIBYX BBIPDAKCHUM, TPOU3BEICHHE PAa3HOCTH M CYMMBI JBYX
BBIPAKEHUIA, CyMMa U pa3HOCTb KyOOB JBYX BbIPaKECHHIA.

Pa3noxeHne MHOroujeHa Ha MHOXKUTENIU. BbiHECEHHE O0IIEero MHOXUTENSA
3a CKOOKU. MeTos1 rpynnupoBKH.

YpaBHeHUS U HEPABEHCTBA

YpaBHeHue ¢ ogHouM nepemeHHoW. Kopenp ypaBHeHus. (CBoMcCTBa
YPaBHEHUM C OJHOM NEPEMEHHOW. PaBHOCHMIIBHOCTH ypaBHEHMI. YpaBHEHHE Kak
MaTeMaTU4YeCKasi MOJECIIb PEAIbHOW CUTYallUH.

JIuHetHOe ypaBHEHHE C OJHOUW NepeMeHHOM. YUuciio KOpHEH JIMHEHHOIO
ypaBHEHMs. PernieHune TEKCTOBBIX 3a7ady C IIOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JIuHeliHOE ypaBHEHHE, CONIEPKAILEE 3HAK MOJTYJIS.

VYpaBHeHue ¢ AByMs mepeMeHHbIMU. ['paduk JIUMHEHHOTO ypaBHEHUS C
JAByMsI niepeMeHHbIMH. CHCTEMBI JTUHENHBIX YPAaBHEHHI C JABYMS NEPEMEHHBIMH.
['padrueckuit MeTON pEIICHHUs] CHUCTEMbl JMHEHWHBIX YpaBHEHUW C ABYyMS
IIEpEMEHHBIMU. Penienue cucrteM JIMHEWHBIX YpPaBHEHUUM C ABYMs IE€PEMEHHBIMU
METOOM TIOJCTAHOBKM M METOJIOM ciloxkeHusa. Cucrema JAByX JIMHEWHBIX
YPaBHEHUU C ABYMS ITIEPEMEHHBIMHU KaK MOJENb PEAIBHON CUTYallNH.

DOyHKIUHA

Koopnnnara toukn Ha npsmoi. YwucioBesle npoMmexyTku. PaccrosHue
MEXIY JBYMSI TOYKAMU KOOPJAUHATHOU MPSIMOM.

[IpssmoyrosibHast cucrema KoopAuHaT. AOcuucca W OpJuHATa TOYKH Ha
KOOpPJIMHATHOM mockocTH. [Ipumepsl rpadukos, 3agaHHbix Gopmynamu. YteHnue
rpauKOB peasibHbIX 3aBUCUMOCTEH.

OyHKIMOHANBHBIE 3aBUCUMOCTH MEXAy BeanuuHamu. llonarue ¢yHKuu.
Oynkuusg Kak MaTeMaTHueckas MOJENb peajpHOro mporecca. O6nacth

omnpeneneHuss U odbnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3agaHus (QyHKIUU.



I'padpux bynkumm. [ToHsATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS M YOBIBAaHUS
Ha TIpUMepax peaqbHbIX 3aBUCUMOCTEH.
Jlunetinas ¢ynkums, e€ cBoictBa. ['paduk nunerHou dynkiuu. 'padux

¢ynknuu Y = |X|. Kycouno-3aganabie QyHKIHN.

8 KUIACC

Yuciaa 1 BBIYUCTCHUSA

KBampatuble kopHU. ApudMETHUECKHH KBaJpaTHBIH KOPEHb U €ro
ceorcTBa. I[loHATHE WMppanmoHanpHOrO umcia. JleMcTBUS € UPPALUMOHAIBHBIMHU
yucinamu. CBoiicTBa NEWCTBUA C HMppAlUOHAIBHBIMA yuciaamMu. (CpaBHEHHE
VPPaLUOHAIBHBIX YUCET.

IIpencraBienuss O paclIMpPEHMSAX YHCIOBBIX MHOXECTB. MHOXecTBa
HATYpaJIbHBIX, LEJIbIX, PALMOHAIBHBIX, JACHUCTBUTEIbHBIX 4Yucen. (CpaBHEHHE
yucesl. YUCIoBbIE TPOMEKYTKHU.

HetictBust ¢ ocrarkamu. Octatku creneHeil. IIpumeHeHne OCTaTKOB K
PELICHUIO YPABHEHUH B LIEJBIX YACIAX U TEKCTOBBIX 33/1a4.

Pa3mepbl OOBEKTOB OKpY)KAIOIIErO0 MHpA, AJIUTEIBHOCTh IPOLECCOB B
OKpyaromeM Mupe. CTaHIapTHBIM BUJ YHUCIIA.

AJire0OpanvecKue BbIPaKeHUs!

AnreOpandeckas ApoOb. [lomycTuMble 3HA4YEHUS TIEPEMEHHBIX B JIPOOHO-
paIMOHANIBHBIX  BbIpaXeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckoil poOwu.
CnoxxeHue, BBIYUTAHUE, YMHOXXEHHUE U JICJICHHE alreOpanyeckux JapoOeit.
Brinenenue 1enoit yactu aaredbpandeckoil 1poou.

Pannonanbubie BBIPAKEHMUS. ToxnecTBEeHHbIE npeoOpa3oBaHuUs
pallMOHAIIbHBIX BBIPAXKECHUH.

JlomycThMble 3HAQYEHHsST TNEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALINX
apu(pMETHYECKUe KBaJpaTHbie KOPHH. TOXXIECTBEHHbIE MpeoOpa3OBaHMUS
BBIPKEHUI, COiepkKalnX apupMeTUIECKUe KBaIPATHbIE KOPHH.

Crenenb c 1enbIM TOKazareneM u e€ cBoicTBa. [IpeoOGpazoBaHue
BBIPAKEHUH, COJIEPIKALINX CTEIICHU.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHenne. DopMyna KOpPHEW KBaJpPaTHOIO YpPaBHEHMUSI.
KosmuecTBO AeCTBUTENBHBIX KOPHEW KBaJIpaTHOro ypaBHeHMs. Teopema Buera.

yp ABHCHUA, CBOAHUMBIC K JIMHEUHBIM YpaBHCHUAM HIIM K KBaJpaTHbBIM



ypaBHeHMsAM. KBagpaTHoe ypaBHEHHE ¢ mapaMeTpoM. PelreHne TeKCTOBBIX 3a/1a4 C
MTOMOIUIBIO KBA/IPATHBIX YPABHEHUM.

JpoOHo-pannoHaibHbIe  ypaBHEHHUA. PemieHune ApoOHO-paliOHANIbHBIX
ypaBHeHUH. PenieHne TEKCTOBBIX 3aJad C IOMOINBIO JPOOHO-pAlMOHATBHBIX
ypaBHeHUH. ['paduueckas HHTEpIpeTaus YpaBHEHUI ¢ IBYMsI IEpEMEHHBIMHU.

Yucnoseie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemeHHoil. CTporue © HECTPOTHE HEPABEHCTBA.
CrnoxeHne W YMHOXXEHUE YHCIOBBIX HeEpaBeHCTB. OIEHWBAaHUE 3HAYCHUS
BbIpakeHus. /[0ka3aTenbCTBO HEPABEHCTB.

[lonaTHE O pemeHnH HEpaBeHCTBA C OJHOW IEepeMEHHOW. MHOXKECTBO
pelIeHN HepaBeHCTBA. PABHOCHIIbHBIE HEPABEHCTBA.

JInHelHOe HEPAaBEHCTBO C OJHOM IIEPEMEHHOU M MHOXKECTBA €0 PELICHUM.
Pemenue TMHENHBIX HEPABEHCTB ¢ OJHOM ITepeMeHHOM. CUCTEMBI M COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHue TEKCTOBBIX 3a1ay ¢
ITOMOIIBIO JINHEWHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

DOyHKUUHA

OOnacTe ompefeleHuss U MHOXKECTBO 3HaueHuM (yHkuuu. CrnocoOsl
3ananusg Qyukiuii. I'paduk Gynkiuu. Utenue cBoicTB GyHKIMU 1O €€ rpaduky.
[Tpumepsl rpadukoB GyHKIHA, OTPaXKAIOMIKUX PEATTbHBIE MPOLECCHI.

JIuneiinas Qynkuus. DyHKIMU, OMHUCHIBAIONIUE NPSIMYI0O U OOpaTHYIO
IPONOPILUOHAIIbHBIE 3aBUCUMOCTH, UX TPapUKH.

Oynxinn y = kx, y =kx + b, y = k/x, y = x3, y = VX, y = |x| # ux cBoiicTsa.

Kycouno-3aiannbie GyHKIIUU.
9 KIIACC

Yucaa 1 BIYUCICHUA

Kopenb N-ii  crenenn u ero cBoiictBa. CreneHb ¢ palnuOHAIbHBIM
IIOKA3aTeJIeM U €€ CBOMCTBA.

AJire0panvecKue BbIPaKeHUs

ToxxnecTBeHHbIE TPEeOOpa30BaHUSI BBIPAKECHUM, COAEPKAIIMX KOPEHBb N-i
crenieHu. TOXIeCTBEHHBIE TIPEOOPa30BaHUs BRIPAKECHHM, COJCPIKANTUX CTETICHD C
paLMOHAIBbHBIM OKA3aTEJIEM.

KBampatueiii TpéxuneH. KopHu kBaapatHoro TtpéxuieHa. Pazmoxenue

KBaJIPaTHOI'0 TPEXWICHA HA JIMHEWHBIE MHOXKUTEIIN.



YpaBHeHMs U HEPABEHCTBA

bukBaaparasie ypaBHeHus. [I[puMepsl MpUMEHEHUN METOI0OB PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOM, rpadUyecKoro MeToAa MNpU PEIICHUH
ypaBHEeHU 3-i U 4-11 CTENEeHEe.

Pemenne qpoOHO-paMoHaAIbHBIX YPaBHEHUN.

Pemienne cucrem ypaBHEHMM C JBYMsS TNE€PEMEHHbIMH. PemieHue
MPOCTEHIINX CUCTEM HEJIMHEHHBIX YpPaBHEHUW C JABYMS [EPEMEHHBIMHU.
['padrueckuii Meron pelieHUs CUCTEMbl HEIMHEHHBIX YpaBHEHUH C JABYMs
nepeMeHHbIMU. CucTteMa ABYX HEJIMHEHHBIX YpaBHEHHWI C JABYMsI MEPEMEHHBIMU
KAaK MOJIEJIb PEAIbHOW CUTYAIUH.

UucnoBeie HEpaBeHCTBA. PelieHne TMHENHBIX HEPABEHCTB. [[oKka3aTenbCcTBO
HEPaBEHCTB.

KBazpaTHble HepaBeHCTBAa C OJHOM IEpEMEHHOM. PelieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM U METOJOM HMHTEpPBAJIOB. MeTo1 MHTEpBAJIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. [IpocTrelire HepaBeHCTBA C MAPAMETPOM.

PemreHne TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ JByMs II€peMEHHBIMU. PelieHue HepaBeHCTBA C JIBYMs
nepeMeHHbIMU. CHUCTEMBl HEpPaBEHCTB C ABYMs HepeMeHHbIMU. ['paduueckuii
METO/1 pEUIEHUS] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

DOYyHKIUU

Oynkrusa.  CpoiictBa  QyHKIui:  Hynu — QYHKIMH,  TPOMEXKYTKHU
3HAKOTIOCTOSTHCTBA (DYHKITUHU, TIPOMEKYTKH BO3pacTaHusl M yObIBaHUS (PYHKITUH,
4yETHBIC U HEUETHBIE (PYHKIIMH, HAauOOJIbIlIee U HAMMEHbIIEe 3HaUeHUs (PyHKIUU.

KBagpatnunas ¢yHkuus u €€ cBoiicTBa. lcnosnb3oBaHUME CBOWCTB
KBaJpaTUyHOM  ¢GyHKUMM 1 pemienuss 3agad.  lloctpoenwe  rpaduxa
kBagpatnyHo ¢GyHkumu. I[lomokeHnue rpaduka KBaapaTUYHOW (QYHKIIUKA B
3aBHCHMOCTH OT eé kodhdumuentos. ['padukn dynkimii y =ax’, y = a(X — m)°u
y = a(x — m)® +n. [Toctpoenne rpagukoB ByHKIHI C TOMOIIBIO TPEOOPA30BAHHIL.

HpobHo-nuneinas Gpynkuus. MccnenoBanue GyHKINMN.

®dyHkMs Y = X' ¢ HATypalbHBIM HOKa3aTeaeM N U e rpaduk.

Yucsi0BbIe NMOCIEA0BATEILHOCTH M IIPOrPeCCHH

[Tonsitue wucnoOBOM TmoOCHEenOBaTeIbHOCTH. KoOHEuHBbIe U OECKOHEUYHBIC
nocyienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJEN0BATEIbHOCTb.  MOHOTOHHO

Bo3pacTtatomias  (yObIBaromasi)  mociieoBarebHOCTh.  CrnocoObl  3ajaHust



MOCIIEI0BATEIBHOCTU: OMHUCATEIbHBINA, TAOMWYHBINA, C MOMOIIbIO (HOPMYIBI N-TO
YJICHA, PEKYPPEHTHBIM.

Apudmernueckas u reomMeTpuueckas nporpeccuu. CBOMCTBa YIEHOB
apudmeTnyeckoif M TreoMeTpuueckod mporpeccuil. Dopmyibl N-ro  4ieHa
apudmeTnyeckoii M TeoMeTpuueckoil — mporpeccuit.  DPOpMyIBl  CyMMBI
HEPBBIX N WICHOB apU(PMETHUECKON M I€OMETPUYECKOM IMporpeccuid. 3ajauu Ha
IPOLEHTHI, 0AaHKOBCKHE BKJIAJIbl, KPEAUTHI.

IIpeacraBineHre O CXOOMMOCTH IIOCJENOBATEIBHOCTH, O CYMMHPOBAHHUU
OECKOHEYHO yObIBAIOIIEH reOMETPHUUECKON MPOTPECCHH.

Meron marematudeckor nHAyKIuu. IIpocreimme npumepsl.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YTUIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE  pe3yJbTAThl OCBOCHHS MPOTPaMMbl IO  MaTeMaTHKE
XapaKTEepU3YyIOTCS B YACTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUA:

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOAIIEMY POCCHUUCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTIDKCHUSIM  POCCHUHCKHX
MAaTEMATUKOB M POCCUMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIIOJb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) TPa’kIAHCKOT0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS :

TOTOBHOCTBIO K BBIMIOJHEHUIO 00S3aHHOCTEHN rpakJaHUHA U peaiu3alliy ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPaKIaHCKOro 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKACHUIO 3TUUECKHUX MPOOJIEM, CBI3aHHBIX
C TPaKTUYECKUM TPUMEHEHHEM JOCTHKEHUM HAyKh, OCO3HAHHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX TTPUHIIUAIIOB B ICATEILHOCTH YUEHOTO;

3) TPy/10BOT0 BOCIIUTAHHUSI:

YCTAHOBKOM Ha aKTUBHOE YYacTHE€ B PEIICHUU MPAKTHUYECKUX 3aaad

MaTeMaTU4YECKOM HaIIpaBJICHHOCTH, OCO3HAHHCM BaXHOCTH MATCMAaTH4YCCKOI'O



oOpa3oBaHMsI Ha TPOTSHKEHMM BCEH >KM3HHM JUIsl YCHEIIHOM MpodeccruoHanbHON
NESATEIIbBHOCTY U Pa3BUTUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
IOCTPOEHUEM MHAMBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY U 3CTETUYECKOMY  BOCIPHSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PELICHHMH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEH HAYYHOTO MO3HAHUS:

OpUEHTalUMel B JESITENbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpECTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI U€IOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHMYECKON Hayku Kak cdepbl UelI0BEYECKOM
JEATEIbHOCTH, JTANoB €€ pa3sBUTUS M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU M MATEMATHYECKOW KYJIbTYpOHl KaK CPeJICTBOM
MO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOMN 1E€ATEIbHOCTH;

6) pu3uueckoro BocmUTaHUs, (popMHPOBaHHS KYJHTYPHI 310POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTHYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0pOBbsl, BEIEHHSI  3J0pOBOro  o0pa3a JKU3HU  (340POBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, PEryJsipHas Qu3nyecKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIIEeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa JIpyroro 4YeJI0BeKa;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS:

OpHEHTallMel Ha MPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUM JJI pelieHus 3a1a4
B 00JIACTM COXPAaHHOCTH OKPY’KAIOIIEH cpefbl, IUIAaHUPOBAaHUSA IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUM Il OKPYXAIOLIEH Cpenbl, OCO3HAHHEM
rJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IMyTel UX PeIleHus;

8) amanTanuu K M3MEHSIOIHUMCS] YCJIOBHSAM CONHMAIbHON H MPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIIOBUSAX HEOMPENETIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y IOPYTHX JIOoJAed, mpuoOpeTaTh B COBMECTHOW IEsTebHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEO0OXOIUMOCTHIO B (POPMHUPOBAHUHU HOBBIX 3HAHUM, (HOPMYIUPOBATH UJIEH,

IIOHATUA, THUIIOTC3bI 00 00BeKTax u SABJICHUAX, B TOM 4YHCJIC PAaHCC HCU3BCCTHDLIX,



OCO3HaBaTh JCPUIIUTHI COOCTBEHHBIX 3HAHUM M KOMIIETCHTHOCTEH, IUIAHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMBbIC PEIICHUS W JCHCTBUSA, (OPMYIHPOBATH M OIEHWBATh PUCKA U

IHOCJICACTBHUA, (bOpMHpOBaTB OIIBIT.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynbTaTte ocBoeHUs MporpamMMBbl 10 MaTEMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pa3zoBaHus y oOydJaromierocs 0yayT copMUpOBaHbI MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3yIOIINECs OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAIbHBIMU  KOMMYHHKATHBHBIMU

I[CﬁCTBHHMH N YHUBCPCAJIbHBIMU PEryJIATUBHBIMHA HCﬁCTBHHMH.

ITo3naBaTe/ibHbIEe YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

BBISIBIISITh U XAaPAKTEPU30BATh CYUIECTBEHHBIC MPU3HAKK MATEMaTHUYECKUX
OOBEKTOB, TIOHSTHUW, OTHOIIECHUW MEXKIYy TMOHATHUSAMH, (DOpMyIUPOBaATH
OTpeJIeJICHUs] TIOHSITUHN, YCTAaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccUuPUKaiuy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QOpMYJIUpPOBaTH W  MPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPHUIATEIbHBIC, CAMHUIHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;,

BBISIBIISITD MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3HU u
npoTuBopeursi B ¢akTax, JaHHBIX, HAOIIOJACHUSX W YTBEPXKICHMSIX, MpeasiaraTh
KPUTEPUU JIJI BBIABICHUS 3aKOHOMEPHOCTENW U TPOTUBOPEUHNIA;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
VHAYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIIOUEHHUH 10 aHAJIOTUH;

pazouparh A0Ka3aTeIbCTBA MaTEMAaTUUECKUX YTBEPKACHUN (MpsSMbIe U OT
MPOTUBHOI0), TPOBOJUTH CAMOCTOSITEIBHO JI0KA3aTEJIbCTBA MaTEeMAaTHYECKUX
(bakToB, BBICTpaWBaTh apTryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIIUA, OOOCHOBBIBATH COOCTBEHHBIE

paccyXaceHus;



BbIOMpaTh CHocod pemieHUs ydeOHOW 3ajauu  (CpaBHHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUS, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOATENILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATENbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OopMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIaHY JKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHIO OCOOCHHOCTEW MaTeMaTUYeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXK 1y COOOM;

CaMOCTOSITENIbHO (POPMYJIUPOBATH OOOOILEHUS U BBIBOJBI MO pe3yJbTaTam
OpOBEAEHHOIO  HAOMIOACHMS,  MCCIEAOBAaHUA, OKCIIEpUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIECHUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TakKKe BBIJIBHTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ nundopmanmueii:

BBISIBIISITh  HEJAOCTATOYHOCTh U  HM30BITOYHOCTH HWH(MOpPMAIUKU, JTAHHBIX,
HEOOXOUMBIX JIJISl pEUICHU 3a1a4u;

BBIOMpaTh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATh M HHTEPIPETHPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy TpencTaBiieHus UHPOPMAUM U WIUTFOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, IuarpaMmmMaMu, HHOU rpauKoi U MX KOMOUHAIIUSIMU;

OILICHMBATh HAAE&KHOCTh MH(GOPMAILIMU MO KPUTEPHUSAM, MPEITI0OKEHHBIM HITH

c(hOopMyJIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE y4eOHbIE NeHCTBUSA

BOCIPUHUMATh U (POPMYIUPOBATH CYXJACHUS B COOTBETCTBUM C YCIOBUSIMU
U LeIIMH OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3pEHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aayH,
KOMMEHTUPOBATH NIOJIYYCHHBIN PE3YJIbTAT;

B X0Jie 00CYKJIEHUS 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMON TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK

PCUICHUA, COIIOCTABJIAATL CBOM CYXICHHUA C CYXICHUAMHU JAPYIUX Y4YaCTHHUKOB



nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOICTBO TO3WIMNA, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPECTABIATh Pe3yIbTaThl PEIICHUS 3a7a9H, SKCIIEPUMEHTA, UCCIICI0OBaHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaAT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh W UCTIOJIH30BaTh MPEUMYIIECTBA KOMaHIHONW W WHAWBHIYaJbHOM
paboThl TpU peUICHHH Y4YeOHBIX MaTeMaTHYeCKHX 3aaad, MNPUHUMATh IIeNb
COBMECTHOH JESATENbHOCTH, IUIAHUPOBAThH OPraHU3allI0 COBMECTHOH paboTHI,
pacnpenensaTh BUIbI padOT, JOTOBapHBATHCS, OOCYXKIaTh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNIOBLIX (opmax paboThl (00CYXJACHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIEHAMU KOMAaHJbl, OIICHUBATh
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUH pe3yiabTaT 10

KpUTEpUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eiicCTBUS

Camoopranusamnus:

BBISBJISITH MPOOJIEMBI ISl PEIICHUS B KU3HEHHBIX U YYCOHBIX CUTYyalUsX,
OPUEHTUPOBATHCSA B PA3IUYHBIX MOAXO0AAaX MPUHATHS PEUICHUN (MHIUBHUIYaIbHOE,
IPYIIIIOBOE);

CaMOCTOSITEIIbHO COCTaBIIATH IIJIaH, aJITOPUTM pEIICHUs 3aaaud (WId ero
4acTh), BBIOMpaTh CHOCOO pelleHHs ¢ YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pelIeHui ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U Pe3yJibTara
pelieHrs MaTeMaTUIeCKOM 3a/1aun, CAMOMOTHUBAIUU U pedIIeKCUH;

peABUIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJ1a4H,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJIbTaTa ACATEIbHOCTHA MOCTABJICHHOMN LIEJIH U
YCIIOBUSIM, OOBSICHSITh TPUYMHBI JOCTHXKEHUS WJIM HEJIOCTUKEHUS 1EeTTH, HAXOIUTh

OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;



BBIP@XKaTh SMOIMM NPHU U3YYEHUH MaTeMaTHYECKUX OOBEKTOB M (DaKTOB,

JaBaTb OMOIIMOHAJIBHYIO OLICHKY PCIICHUA 3aJa4u.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B7 KJjacce OOy4yaromUics TOMYUYUT CIETYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa 1 BBIYUCTCHUSA

Panunonanbabie uncna.

[TepexoauTh OT OHON (POPMBI 3aMHUCH YHUCET K APYroi (mpeoOpa3oBHIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOKECTBA HATYPAJIbHBIX YHCEN, MHOYKECTBA LEIBIX
YHCEJ, MHOXECTBA PAIMOHAIBHBIX YHCENI MPU PEIICHUWU 3a7ad, MNPOBEICHUU
pPacCyKJI€HUHN U JI0KA3aTEIbCTB.

[TonumaTh U OOBACHATH CMBICI MO3UITMOHHON 3aIMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAIIBHBIC YUCIIA.

BrinonusaTh, couerass yCTHbIE M NMUCBMEHHBIE TPHUEMBI, apuMETHUUECKHE
JICVCTBHS C PAllMOHAIIBHBIMU YMCIIAMU, UCIIOJBb30BATh CBOMCTBA YMCEN U IMpaBUiIa
JNEUCTBUM, TPUEMBI PALIMOHAIBHBIX BBIYMCICHUN.

BhINOMHATH NEMCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU IMOKA3aTEIIAMHU.

HaxoauTh 3Hau€HUs YKMCIOBBIX BBIPAKEHHM, COIEpIKAIIMX PalMOHAIbHbBIC
Yycjia M CTENEHW C HaATypajJbHBIM IOKa3aTelieM, MPUMEHITh Pa3HOOOpa3HbIC
CrocoObl ¥ TPUEMBI BBIUYMCIICHHUSI, COCTABIISITh U OIEHUBATh YHUCIIOBBIC BHIPAKCHUS
MIPU PEIICHUHU MPAKTUUECKUX 3aJ1au U 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

OKkpyryisiTh  yuclaa C 3aJaHHOM TOYHOCTBIO, @ TaKXKe IO CMBICILY
MPAaKTUYECKOM CHUTYyallud, BBINOJHAThL MPHUKUIKY UM OLEHKY pe3yibTara
BBIUHCIICHUN, OLIEHKY 3HAYEHHMM YHCJIOBBIX BBIPAKEHUW, B TOM YHCIE IIPU
PEIICHUH MTPAKTUYECKUX 3a7a4.

Pemate TekcTOBBIE 3ajaun apuUPMETHUYECKUM CIIOCOOOM, HCMOJb30BaTh
TaONHIIBI, CXEMBbI, YEpPTEXKHU, IPYrHe CPEACTBA TMPEACTABICHHUS IaHHBIX TPHU
pELICHUY 3a1a4.

PemaTe npakTUKO-OpMEHTUPOBAHHBIE 3a/Ja4M, CBSI3aHHBIE C OTHOLICHHEM

BCIIMYMH, MIPONOPHHUOHAJIBbHOCTHIO BCJIWYMH, HIPOLHCHTAMH, HWHTCPIPCTUPOBATH



pe3yAbTaThl PEIICHUs 3a7a4 ¢ y4€TOM OTPAHMYCHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

J1emuMocCTb.

Jloka3pIBaTh U MPUMEHSITh IPU PEIICHUH 3a]]a4 MPU3HAKU JAEIUMOCTH Ha 2,
4,8, 5,3,6,9, 10, 11, npu3Haku IeTUMOCTA CYMMbI U MPOU3BEIACHUS IEIBIX
quced.

PacknanpiBaTh HA MHOKHUTENH HATYpaJbHbIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHATUAMH: YETHOE 4YHUCIO, HEUYETHOE YHMCIIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxonuts HanOospmnii oOmMUNA AETUTENh U HaWMEHbIee o0Iee KpaTHOE
YUCEJ U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkina.

OnepupoBarh MOHATHEM OCTaTKa IO MOAYJ, MPUMEHATH CBOWCTBA
CPaBHEHUM 110 MOAYJIIO.

AJiredOpanvecKue BbIPaKeHUs!

Bripaxkenus ¢ nepeMeHHbIMH.

Hcnonp3oBath alredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, TIPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonuth 3HaueHus OYKBEHHBIX BBIPOKECHHM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb3oBaTh  MOHATHE  TOXKACCTBA,  BBINOIHATH  TOXKJICCTBEHHbBIC
npeo0pa3oBaHus BHIPAXKEHUH, TOKAa3bIBATh TOKICCTBA.

MHOro4sEeHHI.

BoimonasaTe  mpeoOpa3oBaHus  LENOTO  BBIPAKEHHUST B~ MHOTOWICH
MIPUBEJICHUEM TTOJO0HBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

Brinonuats aeicTBus (ClI0XKEHNUE, BBIUUTAHUE, YMHOKEHHUE) C OJTHOUYIICHAMU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYIIbI COKPAIIEHHOTO YMHOXKEHUs (KBajpaT 1
KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHH.

OcCymIeCTBIATh PaA3JIOKEHUE MHOTOUYJIEHOB HAa MHOXHUTEIM C TMOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTEJS, TPYNIUPOBKU CJIaraéMbIX, MPUMEHSIS
(bopMyIIbI COKpPAIIEHHOTO YMHOXKEHUS.

[TpumeHnsaTs peoOpa3zoBaHUss MHOTOWICHOB JIJIsl PEIICHUST PA3JIMYHBIX 33724
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEHW C HATYPAJIbHBIMU IIOKa3aTEsAMU IS

npeoOpa3oBaHUsl BEIPAKCHUI.



YpaBHeHMs U HEPABEHCTBA

Pemary nMHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOM, MPUMEHSS IpPaBUIIa
nepexoja OT UCXOJIHOTO YPAaBHEHMsI K paBHOCWIbBHOMY eMy. [IpoBepsiTh, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[lonGupats mpuMepsl Map YHCEN, SBISIOMIMXCS PEUICHHEM JHUHEHHOro
ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS C
JBYMsl TIEPEMEHHBIMH, TMOJIb3YsSICh TpadUKOM, TPUBOJUTH MPUMEPHI PEIICHUS
yYpaBHEHHUS.

Pemars cucrempl AByX JMHEHWHBIX YPaBHEHMM C JBYMS NEPEMEHHBIMHU, B
TOM 4Huciie TpaduueckH.

CocTraBisATh M pelaTh JHMHEMHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUN IO YCJIOBHUIO 33Ja4d, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOYyHKIUU

Koopaunats! u rpaduxu.

N300paxaTh Ha KOOpJMHATHOM TPSAMOM TOYKH, COOTBETCTBYIOLIHUE
3aJJaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, WHTEPBAJIbI, 3alMChIBATH YHCIIOBHIE
IIPOMEKYTKH Ha alre0OpanvyeckoMm si3bIKe.

OtMeuaTh B KOOPJAMHATHOM MIIOCKOCTU TOYKH I10 33JaHHBIM KOOpJMHATAM.

D yHKINH.

Ctpouth rpadvku IMHEUHBIX (PYHKITUH.

OnuceiBaTh ¢ TIOMOIIBIO (PYHKIMIA H3BECTHBIE 3aBUCUMOCTH MEXKAY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJWYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumats Tpaduueckuii croco® MpencTaBlIeHUs W aHaIM3a UHPOPMAIINUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPapUKOB PEasIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTth cBOMCTBA (YHKIMI a7 aHanu3a TpauKoOB peasibHbIX
3aBUCUMOCTEH (HyaM (QYHKIMH, NPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIIHMH,
OPOMEXYTKA BO3pacTaHusi U yObIBaHHs (DYHKIMH, HAauOOJbIlIee M HaUMEHbIIEe
3HauYeHUS (PYHKITIN).

Hcnonb3oBath rpa@uku s UCCIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEH,

IPU pEeUIEHUN 33]1a4 U3 APYTUX yU4eOHBIX MTPEAMETOB U PEATbHON KU3ZHH.



K xonimy oOyuenumss B8 Kiacce oOydyaromuiicss TOMYYUT CIETYIOIIHE
MIPEAMETHBIE PE3YIBTATHI:

Yuciaa 1 BBIYUCTCHUSA

WppannonanpHbIe Yucia.

[lonumaTh ¥ HCHOJIB30BAaTh NPEACTABICHUS O PACIIUPEHUH YHCIOBBIX
MHOYECTB.

CBoOoaHo OTIEPUPOBATh MOHSATHSIMU: KBaJPATHBIN KOPEHb,
apu(pMETUYECKUN KBaJIpaTHBIM KOpPEHb, HPPAIMOHAIBHOE YHUCIO, HaXOIUTh,
OLICHUBATh KBAJpaTHbIE KOPHU, HUCIOJIb3YSl MPU HEOOXOJUMOCTU KaJbKYJIATOP,
BBITIOJTHATh TMPEOOPa30BaHUSI BBIPAXKEHUN, COAEPKAIMX KBaJIpaTHbIE KOPHHU,
HCTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonb30BaTh HaYalbHBIE MPEICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJIICHUSI U BBIUYMCICHUHN, U300paxaTh JIeWCTBUTEIIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

Ncnonb3oBaTh 3anucu OOJIBIIMX M MaJIbIX YUCEI C MOMOIIBIO TECSITUYHBIX
npobeit u crenenerd yucia 10, 3amuchIBaTh M OKPYIJIATh YHUCIOBBIE 3HAYCHUS
pealbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CHCTEM U3MEPEHUM.

J1emuMocCTb.

CB00OOHO oOmepupoBaTh MOHSATUEM OCTaTKa MO MOAYJI0, TPUMEHSTh
CBOMCTBa CpaBHEHUM MO MOJYJIIO, HAXOJUTh OCTAaTKW CYMMBI U TTPOU3BEACHUS IO
JAHHOMY MOAYJTIO.

AJire0panvecKue BbIPaKEeHUSs

JpoOHO-parmoHaIbHbIE BEIPAKESHHUS.

HaxoauTe pomycTumbie 3HAYEHUS TMEPEMEHHBIX B APOOHO-palMOHATBHBIX
BBIPAKEHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO pPaIMOHAILHON APOOH.

BrinonssaThs npuBenenue anredpandeckux n1poder K o0IemMy 3HaMeHaTelto,
CIIO’KCHHE, YMHOXKCHHE, JICJICHHE aJIreOpandecKuX IpoOei.

BrInonHATh TOXIeCTBEHHBIE TPe0Opa30BaHUsl PAlIMOHAIBHBIX BBIPAKEHUH.

[TpumensThs peoOpa3oBaHUs BRIPAKEHUN IS PEUICHUs] Pa3IMYHBIX 3aj1ad
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Crenenu.

[IpuMeHsATh TOHSITUE CTENEHH C 1EeJbIM [OKa3aTesieM, BBIOIHATh
npeoOpa3oBaHUsl BEIPAKEHUH, COJIEPKAIIUX CTEIICHHU C LIeJIBIM [TOKa3aTeIeM.

HNppannonanbHbIe BEIPaKEHUS.



Haxonuth  gomycTuMble  3HA4€HUS] MEPEMEHHBIX B BBIPAKECHUSX,
coJeprKalux apu(pMeTuyecKrue KBapaTHbIe KOPHHU.

BeinonusaTe npeoOpa3oBaHUsl HUPPALMOHAIBHBIX BBIPAXKEHUH, HCHOIb3Ys
CBOMCTBA KOPHEMU.

YpaBHeHNs U HEPABEHCTBA

Pemate kBagpaTHbIC ypaBHEHUS.

Pematb 1poOHO-paliioHaNbHbIE YPaBHEHMUSL.

Pemate JMHEWHBIE YpaBHEHHsI C HapaMeTPaMH, HECIIOKHBIE CHUCTEMBI
JIMHEWHBIX YPABHEHUH C IMAPAMETPAMM.

[IpoBOoaUTE UCCAENOBAaHNS YPABHEHUM U CUCTEM YPaBHEHHMH, B TOM YMCIIE C
OPUMEHEHHEM TIpapUuecKuX NpeACTaBIeHUN (yCTaHABIMBATh, WMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHMM PEIICHHs, €CIIM HMEET, TO CKOJbKO, WU
mpouee).

[lepexoauTh OT CIOBECHON (HOPMYJIUPOBKU 3a7aud K €€ anreopandeckoi
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M I1OJyYEHHBIN pe3yJIbTaT.

[IpuMeHATH CBOKCTBA YHCJIOBBIX HEPABEHCTB JUIsI CPAaBHEHMS, OLIEHKH,
pelaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HMX CHUCTEMBI, JaBaTh
rpaUUecKyr0 HWJUIIOCTPALMI0 MHOXXECTBA PEIICHWH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKUUHA

[Tonnmath ¥ UCHONIB30BaTh (PYHKIIMOHAIBHBIE MOHATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUEHMS), ONPENENATh 3HAUCHHE (PYHKIMM O 3HAYCHUIO
aprymMeHTa, OlpeaeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crtpouts rpaduku GyHKUUNA , ONUCHIBATH CBOMCTBA YUCIOBOM (DYHKIIMH 1O

e€ rpaduky.

K xonmy oOydenuss B9 Kkiacce oOydyaromuiicss TOJYUYUT CIETYIOIINE
MIPEIMETHBIC PE3YyJIbTATHI:

Yuciia ¥ BBIYUCTCHUS

CBOOOMHO oOmepupoBaTh TMOHATUSIMH: KOPEHb N-Ii CTEMEHH, CTENEHb C
palMOHAIBHBIM ~ TIOKa3aTelieM, HaxOJUTh KOpPEHb N-il CTEMeHH, CTENeHb C
paIMOHAIBHBIM TTOKa3aTeIeM, HCIOJIb3YS MPU HEOOXOTUMOCTH KaIbKYJISTOP,

IMPUMCHATD CBOMCTBA KOpHiA n-u CTCIICHU, CTCIICHU C pallMOHAJIbHBIM ITIOKA3aTCIICM.



Hcnonb30BaTh MOHATHE MHOXKECTBA JEHMCTBUTEIBHBIX YUCE MPU PEIICHUU
3a/1a4, MPOBEJCHUH PACCYXKICHUN U I0KA3aTEIbCTB.

CpaBHUBaTh U YyHOPANOYUBATH JCHCTBUTEIIBHBIE YHCIA, OKPYIJIATh
JICVCTBUTEIBHBIC YKCIA, BBIMOJHATh MPUKUAKY PE3YybTaTa BBIYUCICHUM, OLUECHKY
YHCJIOBBIX BBIPAXKEHUU.

AuireOpanvecKkue BbIPaKeHUSA

CBOOOMHO oOmepUpoBaTh IMOHATUEM KBaJIPATHOTO TPEXUIIEHA, HAXOJUTh
KOPHHU KBaJpaTHOTO TPEXUIICHA.

PackiiangpiBaTh KBaApaTHBINA TPEXUWIEH HA JIMHEHHBIE MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHElHbIE U KBaJpaTHbIE YPaBHEHUs, YPABHEHUS, CBOMSIIUECS K
HUM, IPOOHO-paAIlMOHAIIbHBIEC YPABHEHHS.

PemaTp Hecn0KHBIE KBapaTHbIE YPABHEHHUSI C ITAPAMETPOM.

PemaTte nuHElHbIE HEPABEHCTBA, KBAJAPATHHIE HEPABEHCTBA, HMCMOJIb30BaTh
METOJI MHTEPBAJIOB, M300pakaTh pEIICHWE HEPABEHCTB Ha YMCIIOBOW MPSMOM,
3aIlMCBIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pematp cucTteMbl IBYX JIMHEWHBIX YPAaBHEHUU C JIBYMs IIEPEMEHHBIMU U
CHUCTEMBI JIBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemats HECHOKHBIE CHCTEMBI HEIMHENHBIX YPABHEHUM C TApaMETPOM.

[IpuMeHsITh METOIbI PABHOCUJILHBIX MPeoOpa3oBaHuM, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeTo/ia Mpy pelieHuU ypaBHeHHM 3-11 1 4-i cTeneHel.

Pemate cucTeMbl JTMHEMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

PemaTte ypaBHEHHs, HEpPaBEHCTBA M MX CHUCTEMbI, B TOM YHUCJIE C
OTPaHUYEHUSIMU, HAIIPUMED, B LEJIbIX YUCIIAX.

[IpoBoauTh UCCIIEIOBaHUS YPABHEHUM U CUCTEM YPAaBHEHUI, B TOM YHUCIIE C
npuMeHeHueM Tpaduueckux TMpeAcTaBieHuid (yCTaHABIMBATh, WMEET JIU
YpPaBHEHHUE WA CHUCTEMA YPAaBHEHUW PEUIECHMS, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemate TekcTOBBIE 3adaud anreOpaMvuecKuM CIOCOOOM € TTOMOIIBIO
COCTaBJICHUS YPaBHECHHUM, HEPABEHCTB, UX CUCTEM.

Hcnonws30BaTh ypaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI JJIsI COCTABIICHUS
MAaTEMaTUYECKOM MOJEIW PEATbHOM CUTYyallud WJIW T[PUKIAJHOM 3aJayu,

WHTEPIIPETUPOBATH MMOJTYyUYECHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.



YucsioBble MOCTAEAOBATEIbHOCTH U MIPOTPeCcCH

CB0OOAHO oOMEpUpPOBATH MOHSATUSMU: 3aBUCUMOCTh, (GYHKLHUS, Tpapuk
byHKUMU, TpsMas MOPONOPIMOHATIBHOCTh, JIMHEWHass QYyHKUUS, oOpaTHas
IPOMOPIMOHATILHOCTD, TapaboJia, runep0osia, KyCOUHO-3aJaHHast (PYHKIIHSL.

HccnenoBaTh GyHKIHIO 10 €€ rpaduKy, yCTAaHABIUBATH CBOMCTBA (DYHKITUI:
00JacTh OMpEeNEICHUsI, MHOXKECTBO 3HAUYCHHM, HYIM (YHKIHH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus M yObIBaHUs, YETHOCTb U
HEYETHOCTh, HAaMOOJIbIIIEE U HAUMEHBIIIEE 3HAYEHUSI, ACUMITTOTHI.

Pacnio3naBaTh KBaJpaTHUHYIO PYHKIHIO 1O (hopMyJIie, IPUBOUTEH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Onpenenars nojoxxkeHue rpaduka KBaJApaTUIHOW (PYHKIUU B 3aBUCHUMOCTHU
oT ¢ K03 PUITUEHTOB.

Crpouts r1paduk KBaJpaTUYHOW  (YHKIIMH, OIHUCHIBATH  CBOWMCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpauKy.

Hcnonb3oBaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMU J1JIS pELICHUS 3a]1a4.

Ha npumepe kBagpatnyHoit GyHKIMU cTpouTh rpaduk ¢pynkmuu y =af(kx +
b) + ¢ ¢ nomomsio peobpazoBanuii rpaduka pynkmuu y=Ff(X).

WnmocTpupoBaTh ¢ NOMOUIbIO Tpaduka peabHYI0 3aBUCUMOCTb WU
MPOLIECC M0 UX XaPAKTEPUCTUKAM.

Apudmernyeckasi U reoMeTprUYECKasi NIPOrpeccuu

CBo60HO OIepUpPOBATh HNOHATUAMU: NOCJIEIOBATEIBHOCTb,
apumeTrnyeckas 1 reoMeTpuuecKasi MpOrpecCu.

3amaBaTh MOCJEAOBATEIBHOCTH PAa3HBIMU CIIOCOOAMH: OIHKCATENIbHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO YIEHA, PEKYPPEHTHBIM.

BBINONHAT  BBIYUCIEHHS €  MCHOJb30BaHWEM  (opMmyis N-ro  yieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh ujeHbl MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPAUHATHOMN
IJIOCKOCTH.

Pewate 3amauu, CBA3aHHBIE C YUCIOBBIMU IOCJIEI0BATEILHOCTSIMHU, B TOM
YUCIIE 3a/1a4u U3 PEeabHOM JKU3HU (C UCIOJIb30BAHUEM KaIIbKYJISATOPA, IU(MPOBBIX
TEXHOJIOTHUH).

Pacrio3naBaTh M MNPUBOAUTH TNPUMEPHl KOHEYHBIX U OECKOHEUHBIX
NOCJIEIOBATEIBHOCTEH,  OIPAHWYEHHBIX  IOCJIEIOBATEIbHOCTEN, MOHOTOHHO

BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.



NmeTr mnpencraBieHue O CXOAMMOCTH MOCIEIOBATEIbHOCTH, YMETh
HAXOJIUTh CyMMY O€CKOHEUYHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOrPeCCUH.

HpI/IMeHHTB MCTOJ MaTEMaTHUYE€CKOMN HMHAYKOWUUW IIPpHU PCHICHUHA 3a14a1.



7 Kjaace

TEMATHYECKOE IINTAHUPOBAHHUE

Ha3Banmue paszaena KoumnuecTBo OcHOBHOe coxepxkanmne I[lianupyemblii pe3yabTar
(TembI) Kypca 4acoB
UUCIIA 1 11 Panmmonansheie uncna. CpaBuenue, | [loBTOpeHHe paHee H3y4eHHOTO MaTepurara.
BBIYMCJIIEHU . YIOPAI0YMBAHHE 1
PanmonansHeie uyncia .
udmeTnyeckue AeUCTBUL
(moBTOpEHUE) apH{METHIECKHE AeHC ¢

palMOHAIBHBIMU YUCIIAMH.
UYucnosas npsiMasi, MOIyJIb YHCIIA.
[IporneHThl, 3aMKUcCh TPOLICHTOB B
BUJIE IpoOU U IpoOU B BUJIE
poIEHTOB. Tpu OCHOBHBIE 3a7]a41
Ha TPOIIEHTHI. Perenne TeKCTOBBIX
3a/1a4 apuPMETHIECKUM CIIOCOOOM.
Pemenue 3amau u3 peanbHOU
IPaKTUKHU HA YacTH, 1po0u,
IPOLICHTHI, MPUMEHEHHE OTHOIIICHUN
Y TIPOTIOPIIMIA TIPH PEIICHUH 3a]1a4.
Pemenue 3amau u3 peanpHOU

MPaKTUKU HA YaCTH, TPOOH.




UNCIIA U
BBIYMCJIIEHHW .
JlenuMocTh
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JenumocTs nenbix uncel. CBoiicTBa
JICTUMOCTH.

IIpocThie U COCTaBHBIC YKCIIA.
YETHbIC M HEUETHBIC YHCIIA.
[Tpusnaku nenumoctu Ha 2, 4, 8, 5,
3,6,9, 10, 11.

[Ipu3Haku 1eIMMOCTHA CYMMBI U
MPOM3BEICHUS LIEJBIX YHCEII IPH
pelIeHnY 3a7a4.

HaunOoipmmii o0Imui AeIUTEIb U
HavMeHbllee 0011ee KPaTHOE JIBYX
YHUCEI.

BzanmHo nipocThie yncia.
Anroputm EBkiinna. Jlenenue ¢

OCTaTKOM.
CpaBHeHI/IH OCIbIX YHUCCII I1IO

MOJyJIFO HaTypajbHOI'O YHCIIA.

1. 3HaTh cBOIiCTBa AEIMMOCTH,
MIPU3HAKH JICTTUMOCTH.
2. 3. YMeTh BBINOJIHATH 3aJaHUS ,

CBA3AaHHBIC C ACIIMMOCTBIO IICIBIX

YHUCCII.

AJITEBPANYECKHUE
BBIPAKEHUA.
Bripaxxenus ¢
[IEPEMEHHBIMU

BripaxxeHne ¢ nepeMeHHBIMH.
3HavYeHUE BBIPAKEHUS C
nepeMeHHbIMU. [IpencraBnenue
3aBUCHUMOCTH MEXIY BEJIMYMHAMU B

Buje GopmyJbl. Beruucnenus no

dbopmymnam.

1. OnepupoBaTh IOHSATHSIMH: BBIPAXKCHHE,
YHUCJIOBOE U OYKBCHHOC BBIPAXKCHHE.

2. BBITTOTHATH MpOCTEUIIINE
npeoOpa3oBaHUsl BIPAKCHUH.

YUCIIA U
BBIUUCJIEHU . Creniesn

CreneHb ¢ HaTypAJIbHBIM

nmokazareieM. CBOWCTBA CTEIIEHU C

1. OnepupoBaTh MOHATUSIMU: CTEIEHb C
HATypaJbHBIM TIOKa3areieM (CTEeIeHb,




C HATypaJIbHbIM

HaTypaJIbHBIM I1OKA3aTCJICM.

ITOKa3aTcCJIb, OCHOBaHI/Ie), OJHOYJICH

NoKa3aTeaeM 3arMCh 9HCIA B ICCSTHIHOMN CTaHJapTHOTO BHUJA.
. 2.3HaTh CBOMCTBa CTENEHEW M yMETh HUX
MO3UI[MOHHOM CUCTEME CUUCIICHHUS.
O3WULIHOHHON CHCTEME CUUCIIE HPUMEHST.
AJITEBPANYECKUE 23 Onuownensl. OHOUIEH 1. OnepupoBaTh MOHATUSIMU: OJHOYJICH U
BBIPAXEHI L. cTaHzapTHOro Buja. CTeneHs MHOTOWIEH U UX CTAHJAAPTHBIN BUJ.
MHOT04JICHBI M 2. YMETb BBIIOJIHSITE CIIOKEHHE,
OJHOTICH. NHOTOTICHE. BBIYUTAHUE U YMHOXKEHHE MHOTOUYJICHOB
MHOTrOWICH CTaHIapTHOTO BUJIA. U pacKJIaabIBaTh €ro Ha MHOXKHUTECIIH.
Crenenp MHOrowreHa. Ciioxenne n | 3- 1IOHUMATh GOPMYIIMPOBKY 3a1aHUI:
BLIYMTAHNE MHOTOWICHOB. «YIPOCTUTDH BBIPAKEHUE, «PA3JIOKUThH Ha
VMHOXKEHHE U JICICHUE MHOYKUTEIN», KIIPUBECTU K CTAHAAPTHOMY
MHOTOWIeHOB. [IpeoOpa3zoBanue BULLY».
L1E7I0r0 BHIPAYKCHHS B MHOTOUWICH. 4. YMeTh JOKa3bIBaTh TOXKIECTBA.
Kopnau MHOrounena. Toxaectso.
ToxxnecTBEHHbIE TPE0Opa30BaHUS
anreOpanvyecKux BhIpaKEHUH.
JIoKa3aTenbCTBO TOKIAECTB.
YPABHEHUA U 10 YpaBHEHHE C OAHON NTEPEMEHHOM. YMeTs:
CHUCTEMBI 1. peuaTh ypaBHEHUs C OJHOU

VPABHEHUMN. JIuneiinsie
YpaBHCHUSA

Kopens ypaBaenus. CoiicTBa
YPaBHEHUU C OJHOM IMEPEMEHHOM.
PaBHOCUIIBHOCTH YpaBHEHUH.

YpaBHeHHe KaK MaTcCMaTH4YCCKasi

IIEPEMEHHOU
2. pemaTth ypaBHEHHUS C TapaMETPOM
peuaTh ypaBHEHHUS C MOAYJIEM
4. peuiathb 3a1a4d METOAOM

w




MO/JIEJIb PEAIBHOM cUTyauuu. Yucio
KOpHEW JIMHEWHOTO YpaBHEHHS.
Pemenne TekcTOBBIX 3a/1a4 C
ITOMOUIBIO JINHEMHBIX YPaBHEHUM.
JIuHerHoe ypaBHEHUE, COJIEpKaIlee

3HaK MOIYJIA.

YPaBHCHUU.

5. PackmaapiBaTh Ha MHOXUTEIH C
ITOMOIIILIO BBIHECEHUS OOIIIETO
MHOKUTES, CLIOCOOOM
TPYIITHPOBKH.

6. YMETh JOKa3bIBATh TOXKIECTBA.

AJITEBPANYECKHUE
BBIPAKEHU . ®opmyinsl
COKPAILIEHHOI'O YMHOXEHHUS
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KBanpaTt cymMmebl u kBagpar
Pa3HOCTH ABYX BBIPAXKEHHM.
KBagpat cymMmMbl HECKOJIBKUX
BbIpakeHuid. KyO cymMmbl 1 Ky0
Pa3HOCTH JABYX BBIPAXKEHHUI.
Pa3HocTh KBagpaToB ABYX
BbIpaxkeHui. [IponsBenenne
Pa3HOCTH U CYyMMBI JBYX
BbIpaxkeHui. CymMMa U pa3HOCTh
KyOOB JIBYX BBIPQ)KEHUH.
Paznoxenne MHOrOUsIEHA HA
MHOxkUTeNU. [Iponssenenue
Pa3HOCTU CYMMBI JIBYX BBIPAKEHUH,
CyMMa U pa3HOCTh KyOOB ABYX
BbIpakeHUM. Pazmoxenue

MHOI'O4JICHA Ha MHOXXUTCIIN.

3HaTh (OPMYJIBI COKPAIIEHHOTO
YMHOXKEHUS (UX BBIBOJ)

YMeTh uuTaTh UX

Bo3BoauTh cyMMy U pa3HOCTh
BBIPAKEHUH B CTEINECHB C MIOMOIIBIO
TpeyroybHuKa [Tackans

3HaTh U yMETh MIPUMEHSATH HOPMYITY
KBaJpara TpEXUJIeHa.

YMeTh NPUMEHSTh UX IS Pa3JI0KEHUSA
Ha MHOXUTEIIN U I IPEACTABICHUS
BBIPAKCHUS B BUJIE MHOTOWJICHA

6. I[IpeoOpa3oBbIBATH LIETIBIC

BBIPAXKCHUA U TMPHUMCHSATH UX

npeoOpa3oBaHUE NMPU PEIICHUU 3a7a4




Brinecenue O6HIGI‘O MHOXHTCJIA 3a

CKOOKU. MeTo1 rpynIupOBKH.

OYHKIHMHA. KooparHaTs! 17 Koopaunara Touky Ha NpsMOU. 1. YmMmeTs onepupoBaTh NOHATHSIMU:
u rpaduku. OyHKIUN YHCIOBBIE TPOMEKYTKH. byHKIMS, 00J1aCTh OIpE/ICIEHHS
p (GYHKIINHM, MHO>KECTBO 3HAUCHUI
aCCTOSIHME MEX]y ABYMsI TOUKAMHU bysxman, Tpaduk GyHKIHH.
KOOPAMHATHOM IIPSMOM. 2. 3HaTh criocoObl 3a1aHus HYHKITUH
[IpssmoyromnbHas cucrema 3. YMeTb HHTECPIPETHPOBATH B
HECJIOKHBIX CITy4asx rpapuKku
KoopAuHaT. AGclucca U opJuHaTa .
pealIbHbIX 3aBUCUMOCTEH MEXIY
TOYKH Ha KOOPAMHATHOM IJIOCKOCTH. BeTMIMHAMHI
[TpuMeps! rpadHKOB, 3aJaHHBIX 4. TlpoBoauTh uccienoBanue QyHKIIHMA
dbopmynamu. Urenue rpaduxon
pEAIbHBIX 3aBUCUMOCTEM.
OyYHKIIMOHATBHBIE 3aBUCUMOCTH
Mexay BennuuHamiu. [lonstue
bynakiuu. OyHKIUSA KaK
MaTeMaTH4yecKas MOJIEIb peaJbHOro
npoiiecca. O61acTh ONpeeICHUs U
00J1acTh 3HaYEHUN (DYHKIIMH.
CnocoObl 3a1aHus PyHKIUY.
I'padux byskmm.
OYHKIMMU. JInneiinas 16 Jluneiinas QyHKUus, €€ CBONCTBA. 1. I'paduk pynkuuu. Oyukuus y=kx+b u

byHKIUS

I'padux nuneitHON QyHKIMH.

e€ rpadux. Oynkus y=kx u e€ rpaduk.




I'paduk dyaxkmuun  y=|x |.
Kycouno-3amannbie pyHKIIHM.

N

OyHKIMSA 00paTHOU
npornopuroHanbHoCcTH, KBagpatuunas u
KyOnueckast QyHKITUs, KyCOYHO-
3a/laHHbIe (QYHKIIUH.

3HaTh cocoObI 3a7aHus PyHKIMHA
YMeTh cTpouTh rpaduKu JaHHBIX
byHKIII

YMeTh mpaBUIBHO yIOTPEOIIATH
(YHKIIMOHATBHYIO TEPMUHOJIOTHIO

YPABHEHUA U
CHUCTEMBI
YPABHEHUU. Cucrembr
JIMHENHBIX YPABHEHUH
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YpaBHEeHUE ¢ ABYMS I1IEPEMEHHBIMU.
['padux nuHEHOTO YpaBHEHUS C
IBYMs IepeMEHHBIMU. CUCTEMBI
JIMHEWHBIX YPABHEHUN C JIBYMS
nepemMeHHbIMU. ['paduueckuit Mmeton
pELIECHNs CUCTEMBI JIMHENHBIX
YPAaBHEHUM C IBYMS IIEPEMEHHBIMHU.
Pewenue cucrem JIMHEMHBIX
YPAaBHEHMM C IBYyMS ITIEPEMEHHBIMU
METOZOM NOJCTAHOBKH U METOAOM
cnoxenus. Cucrema IByxX
JIMHEVHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMU KaK MOJEIIb

pEAIIbHOM CUTYaLIUU.

. OHepI/IpOBaTL MOHSITUSIMHU: JIMHECHHOE

YpaBHEHHE, CUCTEMA JTUHEUHBIX
YPaBHEHHUII C IByMS IEPEMEHHBIMHU.

. Pemath cucTeMbl IByX JTMHEHHBIX

ypaBHEHUH C IBYMS TIEPEMECHHBIMH
TpeMsi CIIOCOOaMHU.

. Pematsn 3aJadu METOJOM COCTaBJICHUA

CHUCTEM YpPaBHECHUM.




[ToBTOpEeHue, o6o01IEHNE, 8
CHUCTEMAaTH3aIus 3HaHUI
OBILIEE KOJIMYECTBO 136
YACOB IIO
ITPOI'PAMME
8 kiacce
Ha3BaHue pa3nena KoauuecTBo OcHOBHOe coJiep:KaHue Ilnanupyemblii pe3yJjbTar
(TembI) Kypca 4acos

YPABHEHUSA U
HEPABEHCTBA.
Hepasencta

20

Uucnossie HepaBeHcTBa. CBOKCTBA
YHCJIOBBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.
HepaBeHCcTBO ¢ mepeMeHHOi.
Crtporue u HecTporre HEpPaBEHCTBA.
CrioxeHne 1 YMHOYKEHHE YHUCIOBBIX
HepaBeHCTB. OLICHUBAaHWE 3HAYCHUS
BbIpakeHus. [loHsitue o penieHun
HEPABEHCTBA C OJJHOM MEPEMEHHOM.
MHO0KECTBO pelIeHUN HEPABEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.

HepasenctBo-ciencraue.

HOBTOpeHI/Ie PaHCC U3YUYCHHOT'O

Marepuana.




Yucnosbie MpOMEXyTKH. JIMHENHOE
HEPABEHCTBO C OJTHOW NEPEMEHHOM
Y MHO>KECTBO €T0 PEIICHUM.
Pemenune nMHENHBIX HEPABEHCTB C
oaHOM nepeMeHHOoN. CHUCTEMBI
JIMHEVHBIX HEPABEHCTB C OJTHOMN
IIEPEMEHHOU. PellieHrne TEKCTOBBIX
3aJ1a4 ¢ TOMOIIBLIO JIMHEWHBIX

HEPABEHCTB C OJJHOW NMEPEMEHHOM.

UUCIIA 1
BBIYNCJIEHUA.
KBanparnsiili KOpeHb

17

KBagpaTHbie KOpHHU.
ApudmMernueckuii KBaapaTHbINA
KOpEHb U ero cBorcTra. [lonstue
UppalUOHAIBHOTO uKcia. JleicTBus
C MppalMOHATbHBIMH YHCJIaMU.
CBoiicTBa IelicTBUM C
UppaMOHATBHBIMU YUCIIaAMU.
CpaBHeHHE UppalOHAIBHBIX
yucesl. MHOXKECTBO
JNEUCTBUTEBHBIX YUCET.
[IpencraBiieHus: 0 pacCIIUPEHUSAX
YHUCJIOBBIX MHOXECTB. JlommycTumeble

3HAYCHUA IICPEMCHHBIX B

1. CucTeMaTU3UpOBaTh CBEJECHUS O
paLMOHAIIBHBIX YHMCIIAX U JaTh
npeacTaBieHre 00 UppaMOHATIbHBIX
YUCJIaX, PACIIUPUB TEM CaMbIM ITOHATHE
0 4ucIe.

2. 3HaTh ompeereHue apuPpMeTHIECKOro
KBaJpaTHOTO KOPHS, CBOKWCTBA
apu(PMETUYECKOTO KBaJAPATHOTO KOPHSI.

3. YMeTh BBINOJHATH TPeoOpa30BaHUs

BBIpAKEHUMN, COAEPKAIINX KBaJIpaTHbIE
KOPHH, B TOM YHUCJIe TpeoOpa3oBaHue
JIIBOMHBIX PAJUKAJIOB.




BBIPAKEHUAX, COAECPIKAIINX
apupMeTnYecKue KBaApaTHbIE
KOpHH. T0XIECTBEHHBIE
MpeoOpa3oBaHUs BEIPAKEHUH,
coJiepKalux apupMeTudecKue

KBaApPaTHBIC KOPHH.

YPABHEHUA 1
HEPABEHCTBA.
KBangpaTHbie ypaBHEHUSA
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KBanpaTtHoe ypaBHeHue. @opmyiia
KOpPHEW KBAJIPaTHOI'O YPABHEHMS.
KosmnuecTBO 1eMCTBUTEIBHBIX
KOPHEHN KBaJIpaTHOIO YPaBHEHMUS.
Teopema Buera. YpaBHeHus,
CBOJIMMBIE K JINHEHHBIM
YPaBHEHUSIM WJIM K KBaJIPaTHBIM
ypaBHeHHsM. KBagpaTtHoe
ypaBHEHHUE C mapaMeTpoMm. Perienue
KBaJIPaTHBIX YPAaBHEHUH C
napameTpamu. Perenue
KBaJIpAaTHBIX YPAaBHEHUM,
COZIEPIKAIINX 3HAK MOJYJIS.
YpaBHEHHE KaKk MaTeMaTUYECKas
MOJIEJIb PEAIbHON CUTYaLIUU.

Pemenne TEKCTOBBIX 3a7a4 C

o~

. OHepI/IpOBaTL IMOHATHUAMMU: KBAAPATHOC

YPaBHEHHE, KOPEHb YPABHEHUS.

. 3HaTh (POpMyITy HaXOKIACHUS KOPHEH

KBaJIPaTHOTO YPaBHECHUA.

. 3HaTh AJITOPHUTMbI PCHICHMS ITOJIHBIX U

HETOJIHBIX KBaJIPaTHBIX YPAaBHEHUM.

. 3HaTh Teopemy Buera.
. PemaTe panyoHaneHble ypaBHEHUS U

3a71a4¥, CBOASIMECS K KBAJAPATHBIM
YPaBHEHUSM U MPOCTEUITUM
palMOHAJIbHBIM YPaBHECHUSIM.

. 3HaTh ¥ YMETh IPUMEHSATH HOPMYITY

HAXOXKIEHUS KOPHEN KBAIPaTHOIO
YpaBHEHUS CO BTOPHIM YETHBIM
ko3 puieHTOM




IMIOMOIIBIO KBAJAPATHBIX ypaBHeHHﬁ.

AJITEBPANYECKHUE 17 PanmonanbHbIe BEIpaXKEHUS. 1. OnepupoBaTh NOHATUSIMHU:
BBIPAXKEHUA. JIpo6HO- ToxnecTBEHHbIE TPEOOpa30BaHUS parnmoHanbHas IpoOb.
palOHAIIbHbBIC palMOHAIBHBIX BBIPAKEHUMH. 2. 3HaTbh OCHOBHOE CBOMCTBO JIpo0OH,
BBIPAXKEHUS AnreOpandeckas Jpoob. COKpalieHue 1po0eil.
JlonmycTuMble 3HaUYCHUS 3. YMeTh BBIMOJTHATH TOXK/ISCTBCHHBIE
MEPEMEHHBIX B IPOOHO- npeoOpa3zoBaHus palMOHAIbHBIX
pallMOHAJIBHBIX BBIPAXKEHUSX. BBIpaKEHUH.
OCHOBHOE CBOMCTBO 4. 3HaTh aNTOPUTM MIPE/ICTABICHUS
anredpandeckoit podu. CroxxeHue AreOpanecKoil IPOOH B BUIE

Y BBIYUTAHHE aTeOpandecKux
npoOeil. YMHOKEHHE U ICIICHUE
anredpandecKux IpoOei.
Bo3sBenenue anredpandeckoit
JpoOU B CTETIEHb.

CYMMBI IBYX JIpOOeH.

YPABHEHUSA U 19 Hpo6Ho-panmonanbHble ypaBHeHUs. | 1. OnepupoBaTh MOHATUAMHU: TPOOHO-
HEPABEHCTBA. Pemenue apoOHO-paliMOHAIBHBIX PALMOHAIILHOE YPABHEHUE.
JpoOHO-palmoHaIbHbIE YpaBHEHUI, CBOASAIINUXCS K 2. 3HaTh CIOCOOBI HAXOXKICHUSI KOpPHEH
YpaBHEHUS JIMHEVHBIM ypaBHEHUSAM. Pemienue JIpOOHO-PAllMOHATBHOTO YPaBHEHHUS.
IpOOHO-pallMOHANBHBIX YpaBHEHUH, | 3. Pemars 3amaun, cBogsmuecs K JpoOHO-
CBOJIAILUXCA K KBaJAPATHBIM palMOHAJIBHBIM YPAaBHEHUSIM.

ypaBHeHUsIM. Perienue npo6Ho-
palMOHAIIBHBIX YPABHEHUN
METOJIOM 3aMEHBI IEPEMEHHOM.
Pemenne TeKCTOBBIX 3a71a4 C
MOMOIIBIO IPOOHO-PAMOHATBHBIX
ypaBHeHu. ['padmueckas
WHTEpIpeTalysi YypaBHEHUN ¢ TBYMS




IICPCMCHHBIMH.

OYHKINN 15 Oo6nactb onpesiesieHus u 1. OnepupoBatb nousTusMu OyHKIINS,

MHOKECTBO 3HAYEHHIH (yHKIH. 00JacTh onpesesneHns u 001acTh

C 5 . 3HaYeHUH (PYHKINH

i Bl HUS QYHKITHA.
0COGBI 337aHMA PYHKIL 2. Pactspkenne u cxxatue rpaduxoB
I'paduk pynkuuu. OyHKIUY, GyHKIMIT
OIHCBHIBAOIIIE TIPSIMYIO H 3. IlapaienbHelil IepeHOC rpapUKoB
(yHKUIHH.
00paTHYIO IPOMOPIIMOHATIEHBIC .
4. 3HaTh CBOMCTBA U rpaduKu QyHKIIHH
3aBHCHUMOCTH, UX TPAYHKH. 00paTHOW MPONOPLUMUOHATBHOCTU U
2 . o v o

Ddynknus Y = X 1 €€ CBOHCTBA. JpOOHO-TMHEHHOM QyHKIUK

Oynxiws Y = X° 1 eé CBOMCTBA.

Oyukius Y =x/x 1 e€ CBOMCTBA.

@yHKIHUS Yy =VX U €€ CBOWCTBA.
AJITEBPANYECKUE 14 Crernens ¢ 1eJIbIM MOKa3aTeleM. 1. OnepupoBaTh NOHATUSAMU: CTEIIECHD C
BBIPAKEHW . Crennenn CBOJCTBA CTEIICHH C IETBIM LIEJIBIM TTOKA3aTEJIEM, CTAHIAPTHBINA BU/T

Toco yucna

TOKa3aTCyICM. 1IpeoOpasoBaHme 2. 3HaTh CBOMCTBA CTENICHU

BBIP@KEHHH, COICPIKAIIUX CTETIEHH | 3. [T03HAKOMUTHCS € 3aIMChHIO YKCIIA B

C TIEbIM TIOKA3aTeNEM. CTaHJAPTHOM BHUJIE U TIOKA3aTh

. IPUMEPHI UCTIOJIb30BAHUS TaKOM 3aIlncu
CTaHIapTHBIA BT YUCIIA.
B (hU3uKe, TEXHUKE U APYTHX 00JIACTAX
JlelicTBUs ¢ yncaamy, SHAHUIHA
4. OnepupoBaTh MNOHATUIMU: CTETIEHb C

3allMCaAHHBIMHU B CTAHAAPTHOM BHC.

Pa3mepsl 00bEKTOB OKPYKAIOIIETO

MHUpa, AJIUTCIBbHOCTD IIPOUCCCOB B

palrOHaJIbHBIM ITOKAa3aTCJICM. YMeThb
3aIIMChIBATh YHUCJIO B CTCIICHU C
paiuOHAJIbHLIM ITOKA3aTCJIEM B BUJIC




OKpY’KaroIeM MHpE. KOPHs N-O¥ CTENEeHHU.
YUCITIA 1 7 Henenue ¢ octatkoM. CpaBHEHUS 1. 3HaTh cBOMCTBA JEIUMOCTH,
BBIYMCJIEHUAL. LEJTBIX YHCEN [0 MOYJIO MPU3HAKU JEITMMOCTH.
JlemumocTth . 2. YMeTh BBINONHATH 3aJaHUA ,
HaTypaibHOTrO yrcia. CBoiicTBa
. CBSI3aHHBIE C JEJIMMOCTBIO IEJIBIX
cpaBHEeHMH 110 Moyt0. OcTaTKu
YHCel.
CYMMBI ¥ IPOU3BEJICHUS 110
JTAHHOMY MOJYJIIO.
[ToBTOpenne, 0606menne, | 10
cUCcTEeMaTH3alus 3HaHUI
OBILIEE KOJIMYECTBO | 136
YACOB I10
ITPOI'PAMME
9 ki1acc

Ha3zBanue pa3gesia (TeMbl) KosmnuectBo | OcHOBHOE coepkaHue Iliianupyemsblii pe3yJbTar
Kypca 4acoB
OYHKINN 25 ®Oyuknus. CBolicTBa PyHKIUI: 1. OnepupoBath NOHATUAMU: QPYHKIIHS,

HYJU QYHKIUH, IPOMEKYTKH
3HAKOTIOCTOSIHCTBA (PYHKIIUH,
IPOMEXKYTKHU BO3PACTAHUS U
yObIBaHMS (PYHKITUHU, YETHBIE U

HeUYETHBIE (PYHKIMHU, HAMOOJIbIlIEEe

KBaJIpaTHBIN TPEXWJIEH, HEPABEHCTBA
BTOPOM CTENICHU C OJHOW NEPEMEHHOM.
2. 3HaTh CBOMCTBA (DYHKIIMIA
3. YMeTh packiiapiBaTh KBaIPaTHBIM
TPEXUJIEH HA MHOXKUTEIIN.
4. Pazbupatbces B GyHKUIUN
y= ax® + bx + C, 3HaTh €€ CBOMCTBA U




N HAMMCHBIICC 3HAYCHU A (1)YHKHI/II/I

[TocTtpoenue rpadukoB GyHKIUH C
MOMOIIBIO MPE0OPa30BaHUIA.
KBangpatueiil Tpéxunen. Kopuu
KBaJIPAaTHOTO TPEXWICHA.
Paznoxenue kBajipaTHOTO
TpEXusieHa Ha JIMHEWHbIE
MHOkuUTen. KBaaparnanas
(GyHKUHS U €€ CBOMCTBA.
[Tapa6omna, KOOpAMHATHI BEPUITUHBI
napaboJibl, 0Cb CUMMETPUH
napabossl. [Toctpoenue rpaduxa
KBaJPaTUIHOW (PYHKITHH.
[Tonoxenue rpaduka
KBaJIPaTUYHOU (PYHKITUU B
3aBUCUMOCTH OT €€

ko3 dunmrenTo. Mcnonas3oBanue
CBOMCTB KBaJpaTUYHOU PYHKIIUU
I petieHus 3aaay. CTeneHHbIe
GYHKIUU ¢ HATYypaTbHBIMU
MOKa3aTeNIsIMH, UX Tpaduku u

CBOMCTBA.

YMETh CTPOUTH IpaduK.




['paduku byHKIIMIA:
y=,y=2\x,y=|x]|.

YPABHEHUSA U
HEPABEHCTBA.
KBagpaTHbie HEpaBEeHCTBA
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[loHsiTHE O pElIEHNN HEPAaBEHCTBA
C OAHOM IepeMeHHOU. MHOXKECTBO
pELICHNI HEPABEHCTBA.
KBagpaTHbie HEpaBEHCTBA C OJTHOM
IIepeMEHHOM. PenieHre HepaBeHCTB
rpauuecKuM METOJIOM U METOJIOM
uHTepBaIOB. HepaBencTna,
coJiepKallye 3HaK MOAYJIS.
CucreMbl HEPaBEHCTB C OJTHOM
MEpEMEHHOMN. Perenne TeKCTOBbIX
3a/1a4 € MOMOUIBIO HEPABEHCTB,
cucTeM HepaBeHCTB. HepaBeHCTBO
C ABYMsI IEpEMEHHBIMU. Pelienne
HEPABEHCTBA C IBYMSI
nepeMeHHbIMU. ['papuueckuit
METO/1 pelIeHUs] CUCTEM
HEPABEHCTB C JBYMSI
nepeMeHHbIMU. CUCTEMBI
HEPABEHCTB C JBYMS

MCPEMCHHBIMMU.

1. OnepupoBath MOHATUAMHU: KBAIPATHOE
HEpaBEHCTBO, HEPABEHCTBO C JBYMS
NEepEMEHHBIMU

2. YMeTh NPUMEHSTh Pa3InIHbIE METOIbI
pELICHNS HEPABEHCTB




YPABHEHUA 1
HEPABEHCTBA.
YpaBHEHUS, HEPABEHCTBA U
UX CHCTEMBI

25

bukBanpaTHbie ypaBHEHHUS.
[TpuMepsl IPUMEHEHU METOJIOB
PaBHOCWJIBHBIX IIPEOOPA30BaHUM,
3aMEHbI IEPEMEHHON,
rpaduueckoro MeToa mpu
peleHny ypaBHeHu# 3-il u 4-i
creneHeit. Pemenue npoOHO-
pPalMOHAJIBHBIX YPABHEHUN U
HEpaBEHCTB. Penienue cucrem
YPaBHEHUM C IBYMs
IepeMeHHbIMU. Penenue
MPOCTEUIINX CUCTEM HEJTMHEHHBIX
YPaBHEHUM C ABYMS
nepeMeHHbIMU. ['papuueckuii
METOJ| PELIEHUS CUCTEMBI
HEJINHEWHBIX YPAaBHEHUU C IByMS
nepemMeHHpIMU. Cuctema AByx
HEJIMHEWHBIX YPaBHEHUH C IByMs
MIEPEMEHHBIMH KaK MOJECIIb
peanbHOU cutyanuu. Crucrema
HEJIMHEWHBIX YPABHEHUM C

napamerpoM. [Ipocreitmme

1. BeipaGoTaTh ymMeHuUE peniaTh
MPOCTEHINE CUCTEMBI YPaBHEHUH U
HEPABEHCTB C JIBYMs NIEPEMEHHBIMH.

2. HayuuThcs pemaTh TEKCTOBBIC 3a/1a4H
C TIOMOIIIBIO COCTABJICHUS TAaKUX
CHCTEM.

3. 3HaTh HECKOJIBKO CITIOCOOOB PEIICHUS
CHCTEM.




HCPAaBCHCTBA C IBYM:

MMEPCMCHHBIMHA U UX CUCTCMbI

YCJIOBBIE
[HOCJIEAOBATEJIbBHOCTHU
N I[TPOT'PECCUUA

25

IToHsiTE YKCIIOBOM
nocieoBaTenbHoCcTH. KoHeuHble
OEeCKOHEUHbIE
MOCJIEA0BATEIBLHOCTH.
OrpanunveHHas
MOCJIeA0BaTEILHOCTh. MOHOTOHHO
BO3pacTaroias (yobIBaroiasi)
MoCJIeI0BaTeIbHOCTh. CIIOCOOBI
3a/IaHus MTOCIEA0BATEIbHOCTH:
OTIHCATEIIbHBIN, TAOTMYHBIN, C
MOMOILBIO (POPMYJIBI N-TO YJIEHA,
peKyppeHTHbIN. ApudmeTndeckas
Y TEOMETPUYECKAS] IPOTPECCUMU.
CBoiicTBa YJICHOB
apupMeTHIECKO 1
r€OMETPUUECKOU MPOrPECCU.
®opMyIibl N-Io 4YieHa
apuPpMETHIECKON U
r€OMETPUYECKOU MPOrPECCHI.

@opMyJIbl CyMMBI IEPBBIX N

1. OnepupoBaTh NOHATHSIMHU:
apudmeTrnyeckas 1 reoMeTpuIecKast
pOrpeccuu, 0ECKOHEUHO YOBIBAOIIAs
reOMETpUYECKas MPOrPECCHSI.

2. Y3Hath (OpMyJIbI N-TO Y€HA U CYMMBI
IIEPBBIX N YJIEHOB IIPOIPECCHH.




YJICHOB apu(METUYECKON U
T€OMETPUUECKOU ITPOTPECCUM.
3agauu Ha IPOLIEHTHI, OAHKOBCKHE
BKJIaJbl U KPEIUTBHI.
[IpencraBiieHne 0 CXOAUMOCTHU
II0CJIEA0BATEIBLHOCTH, O
CYMMHUPOBaHUH OECKOHEUHO
yOBIBAIOIIECH r€OMETPUUECKON
nporpeccun. Meton

MaTE€MaTHU4YECKOM HWHAYKIUH.

AJITEBPANYECKHUE 12 Kopens n-ii crennenu. CBoiicTBa 1. OnepupoBath MOHATUSAMU: PYHKITHS,
BBIPAXKEHUSI. Ctenensn ¢ KOpHS n-it cTerenn. CTeneHs ¢ oOpaTHas TaHHOM, CTeTIEHHAS
parMoHaIbHBIM MTOKa3aTeJIeM . GYHKIHS ¢ OTPUILIATETEHBIM
MOHABHBIM TTOKa3aTelIeM U .
paloHa OKasatesIe ce nokaszaresieM, apupmeTuyeckuit
CBOMCTBA. TOXIECTBEHHBIE KOPEHb N-OM CTENEHH, CTENEHD C
peoOpa3oBaHus BBIPAKEHUIH, panuOHAIEHBIM I10KA3aTCIICM.
. . YMeTh pemath upparoHaIbHbIE
coJiep Kalux KOPeHb N-i CTEMEHHU.
ypaBHEHUS, UpPaAITMOHATHHBIC
TO)KI[CCTBCHHBI@ Hpeo6paSOBaHI/ISI HEPABEHCTRBA.
BBIPKCHHIA, COIEPIKAIINX CTEIICHb
C palMOHAJILHBIM ITOKA3aTEeJICM.
IToBTOpEeHue, 0600IIEeHNHE, 34
CHUCTEMAaTHU3alMs 3HAHUIN
OBIIEE KOJIMYECTBO 136

YACOB IIO ITPOI'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Yyebnuk «Anredpa. 7 xmace» mnon pea. KO.H. MakapsraeBa u apyrux. -M.: [Ipocsemienue, 2018. (®I'OC)
2. YueOHuk «Anrebpa. 8 kinaccy mox pex. FO.H. MaxkapsrueBa u apyrux. -M.: [Ipocsemenue, 2018. (PI'OC)
3. Yuebnuk «Anredpa. 9 kmacc» mox pexa. FO.H. MaxkapsrueBa u apyrux. -M.: [Ipocsemenue, 2018. (PI'OC)

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Makaperue FO.H. J/Ilunaktuueckue MaTtepralisl o anreOpe A 7 kiacca ¢ yriryOJI€HHBIM U3YYeHUEM MAaTEMATUKH.
2. MaxapsrueB FO.H. /lugaktudeckrne MaTepruaisl o anredpe st 8 Kiacca ¢ yriayOolI€HHBIM H3y4YeHHeM MaTeMaTHKH.

3. MakapsrueB FO.H. Jlunaktudyeckue marepuaisl mo anredpe ams 9 kimacca ¢ yriayOiaEHHBIM H3ydeHHEM MaTeMaTHUKH.

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU HTHTEPHET
https://oge.sdamgia.ru/
https://etudes.ru/



https://oge.sdamgia.ru/
https://etudes.ru/

