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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sIBIsS€TCS OJHHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIET0 0Opa3oBaHUSA:
OoHa oOecmedrBaeT W3yYeHHE APYTUX TUCHHUILIMH KaK €CTECTBEHHO-HAYYHOTO, TaK H
TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJOJDKEHHsI 00pa3oBaHHs U
IV TIOBCETHEBHOW »XM3HHU. Pa3ButHe y 0OydYalommxcs HAyYHBIX TPEACTABICHHNA O
MPOUCXOXKACHUU U CYIIHOCTH anreOpandyeckux aOCTpakiui, CIocobe OTpaKeHUs
MaTeMaTH4YEeCKON HayKOW SBIEHWW W TPOIECCOB B TMPHUPOJAE U OOIIECTBE, POJIU
MaTeMaTUYECKOTO MOJISIMPOBAHUS B HAyYHOM IMO3HAHWHM W B MPAKTHUKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS M KAa4eCTB MBIIIJICHHS, HEOOXOIUMBIX IS
ajanTanuyd B COoBpeMeHHOM mudpoBoMm olmiecTBe. M3ydenune anreOpbl obOecreurnBacT
pa3BuUTHE YyMEHHUsS HaAONMIOJaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpelOyer
KPUTHYHOCTH MBIIUICHUSI, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JEWCTBUSA, BBIBOIBL, (opMmymupoBath yrBepkaeHHs. OcBoeHHME Kypca anreOpsl
oOecrieuynBaeT Pa3BUTHE JIOTUYCCKOTO MBIIIJICHHS OOYYArOIIUXCs: OHHM HCIIOJB3YIOT
JNCMTyKTUBHBIE W HMHIYKTHBHBIC pACCYXJICHHUs, O000IIEHHE ¢ KOHKPETH3AIHIO,
abctparupoBanue u ananoruro. O0ydeHue anreOpe mpearnonaracT 3HaYUTeIbHBINH 00BEM
CaMOCTOSATEIBHON NIEATEIHHOCTH OOYYArOIIUXCsI, TTIOITOMY CaMOCTOSITEIIFHOE pEIICHHE
3a7a4 00yYaIONIMMHUCS SBIISICTCS pean3aineii eI TeIbHOCTHOTO TPUHITUIA 00yIeHUSI.

B crpykrype mporpamMmbl y4eOHOTro Kypca «Anrebpa» yriiyoa€HHOTO H3yudeHUs
OCHOBHOE MECTO 3aHHMAIOT COJAepXkKaTellbHO-MeToau4yeckue JuHuu: «Yucna wu
BBIUUCITICHUS», «AJreOpandyeckue BbIpaXKeHUs», «YpPaBHEHHS U  HEPaBEHCTBAY,
«Dynkuun». Kaxnmas u3 3TUX coaepKaTelbHO-METOIUYECKUX JIMHUM pa3BUBaeTCs Ha
IOPOTSKEHUU TPEX JIET U3YUYeHUsl Kypca, B3aUMOJECHCTBYS C IPYTrMMH €ro JUHUsSIMU. B
X0Jle M3y4yeHHUss Kypca oOOydamoIMMCS TMPUXOJUTCS  JIOTUYECKH  PacCyXIaTh,
UCIIONIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM s3bIK. B CBS3M ¢ 3TUM B MporpaMmy
y4eOHOro Kypca «Anredpay BKIIOUYEHBI HEKOTOPbIE OCHOBBI JIOTHKH, IIPEJICTABICHHBIE BO
BCEX OCHOBHBIX paszJellax MaTeMaTH4ecKoro oOpa3oBaHHUS M CIIOCOOCTBYIOLIUE
OBJIAJICHUIO OOYYaIOIMMHUCS OCHOB YHHUBEPCAJIBHOIO MaTeMaTHYeCKOro  s3bIKa.
CopaepxaTelbHON U CTPYKTYPHOH OCOOCHHOCTHIO Y4eOHOTO Kypca «AsreOpay sBISETCS
€ro UHTETPUPOBAHHBIN XapaKkTep.

Conepxanue nuHUM «YKcia U BBIYUCICHUS» CIY>KUT OCHOBOW JUIsl AalbHEUIIIETO
M3Y4YCHHs] MaTEeMaTHKH, CIIOCOOCTBYET Ppa3BUTHIO Y OOYYAIOIIMXCS JIOTHYECKOTO
MBIIIIEHUS, (OPMHUPOBAHMIO yMEHHsI IOJIb30BAThCS ~ aNTOPUTMAaMH, a  Takke
MPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JJIsi TOBCETHEBHOM IKU3HU.
Pa3BuTre MOHATHS O YHWCIIe HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS CBS3aHO C
paIlMOHANILHBIME M HPPAIlMOHATIBHBIMA YUCIaMH, (OPMUPOBAHHEM TPEICTABICHUA O
JCWCTBUTEIHHOM YHCIIe. 3aBEpLICHHE OCBOCHHUS YHCIOBOM JIMHUM OTHECEHO K CpPEeIHEMY
o0rieMy 00pa3oBaHUIO.

CopepxaHue IBYyX anreOpandecKux IMHUN — «Anre0panueckue BBIPAKEHUS» U
«YpaBHEHHS M HEpPaBEHCTBa» CHOCOOCTBYeT (OpPMHUPOBAHHIO Yy OOyYaIOMIMXCS
MaTEeMaTHYECKOTO anmapara, HeoOX0IMMOTO JUIsl pEIISHUs 3a/1a4 MAaTEMATHKH, CMEKHBIX
MPEIMETOB U OKpYyXkaromel peanbHOCTH. Ha ypoBHE ocHOBHOrO o0mero oOpa3oBaHus



y4eOHBI MaTepuan TpPyHIUPYETCs BOKPYT palMOHAIbHBIX BbIpaXeHHil. Auredpa
JEMOHCTPUPYET 3HAUEHHE MAaTEMaTUKH KaK S3bIKa JJIs NOCTPOECHMSI MATEMATHYECKUX
MOJIENIE, ONMMCAaHMUS MPOLECCOB M SBJIEHUM peanbHOro mupa. B 3agaunm oOyueHus
anreOpe BXOAAT TaKXKe JajbHEWIIee pPa3BUTHUE aJTOPUTMHYECKOIO  MBIIUICHUS,
HEOOXOJMMOT0, B YacTHOCTH, JUISI OCBOEHHS Kypca HH(POPMATUKHU, M OBJIAJICHUE
HaBbIKAMU  JIEAYKTHUBHBIX paccyxkiaeHuil. IIpeoOpa3oBaHue CHUMBOJBHBIX  (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTBY.

Copepxanne (QyHKIMOHATBbHO-TPAPUUYECKON JIMHUM HAleIEHO Ha IOJIyYeHHE
oOydJaronuMucs 3HaHUKW O (PYHKIUSAX KaK BaKHEHIIEH MaTEeMaTHUYeCKOM MOJIENIH IS
ONMMCAHUS U HCCIENOBaHUSA pPa3HOOOPA3HBIX MPOLECCOB U SBICHUN B MpUpoje U
obuiectBe. M3yueHne marepuana crnocoOCTBYET Pa3BUTHIO Yy OOYyYarOUIUXCS yMEHHS
MCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIE CPEACTBA A3bIKA MAaTEMATHUKU — CIIOBECHOTO,
CUMBOJINYECKOT0, Ipaduueckoro, BHOCUT BKIad B (OPMUpPOBAHUE MpPEJICTAaBIECHUN O
POJIM MAaTEMATUKU B PA3BUTHH IUBHIIN3AINN U KYJIbTYPHIL.

YrinyOonéHHelii Kypc anredpbl XapaKTepU3yeTcsi W3YYeHHEM JIOMOJHUTEIbHOIO
TEOPETUYECKOro arrmapaTa U CBSA3aHHBIX C HMM METOJOB pelleHus 3anad. Anredpa
SABJISIETCSI SI3BIKOM JUIS ONHCaHUsl OOBEKTOB U 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM
MaTeMaTU4Yeckoro MojaenupoBanus. I[Ipu 3ToM camu O0OBEKTHl MaTeMAaTHYECKUX
YMO3aK/TIOYeHU U MPUHATHIE B anreOpe MmpaBuiia MX KOHCTPYMPOBAHUSL CIIOCOOCTBYIOT
dbopMUpOBaHUIO YMEHUU OOOCHOBBIBATH M JIOKa3bIBaTh CYXACHUS, pPa3BUBAIOT
MaTEMaTHYECKYI0 MHTYHIIMIO, KPaTKO M HAIJISIIHO PACKPBIBAIOT MEXaHU3M JIOTUYECKUX
MOCTPOCHUI U ydyaT MX NPUMEHEHUI0. TeM caMbIM anreOpa 3aHUMAET OJHO U3 BEIYIIUX
MeCT B (POPMHUPOBAHUU HAYYHO-TEOPETUYECKOTO MBIIUICHUS 00YYaIOIIUXCS.

CornacHo yyebHOMY TulaHy B 7-9 kiaccax u3ydaercs y4eOHbIN Kypc «Anrebpay,
KOTOpBI BKJIIOYAeT CIEAYIOIIME OCHOBHBIE pa3zieibl cojepxkanusi: «Yuciaa u
BBIUUCIICHUS», «AnreOpandeckue BBIpAXKECHUS», «YpPaBHEHHS U  HEPaBEHCTBAY,
«DYHKIUNY.

Ha usyuyenue yue6HOTO Kypca «Anredpa» orBoautcs 408 yacoB: B 7 kinacce — 136
yacoB (4 vaca B Heneno), B 8 kiacce — 136 yacoB (4 yaca B Henmenio), B 9 kiacce — 136
4JacoB (4 yaca B HEJIEJIO).



COJEPKXAHUE OBYYEHUA
7 KUIIACC

Yucaa u BBIYUCTICHUS

Pannonanbubie yncna. CpaBHEHHE, yIOPSAJOYMBAHUE U apu(METUYECKUE NEHCTBUS
C pallMOHAJIBHBIMU YucaaMu. HYuciioBas npsmas, MOJyJIb YHCIa.

CreneHb ¢ HATYpabHBIM MTOKA3aTEJIEM U €€ CBOMCTBA. 3allUCh YUCIIA B JICCITUYHOU
MO3UIMOHHOW CUCTEME CUUCIIECHUS.

Pemenue TekcTOBBIX 3ajay apudmMeTrhyeckuMm crocodom. Pemenue 3amau u3
peajbHON MpPAaKTUKH HAa YacTH, HA JApOOHM, HA TMPOIEHTHI, MPUMEHEHHE OTHOIICHHUHN U
MPOTOPIMNA TIPU PENICHUU 3a7ad, pelieHHe 3a7ad Ha JBI)KCHHE, padoTy, MOKYIKH,
HAJIOTH.

JenumocTs 1ienbix urcen. CBONCTBA IEIMMOCTH.

[IpocTeie u cocraBHble uncna. YETHbie M HEUETHBIE yncia. [Ipu3Haku nennmmMocTu
Ha2,4,8,5,3,6,9, 10, 11. [IpusHaku 1eTMMOCTH CYMMbI U IPOU3BEACHUS LETBIX YHCE
MpY PELICHUH 3a/1a4 C MPAKTHYECKUM COJICPIKAHUEM.

Haubonpmmii oOmuii Aenutens W HaWMEHbIIEe oOIee KpaTHOE JABYX YHCEIL.
B3aumuo nipocteie uncna. Anroputm EBkinuja.

Jlenenue ¢ ocratkoM. ApudmeTrueckue onepanuu HaJl OCTaTKaMH.

AsredOpanyeckue BbIpaKeHHs

Bripaxxenue ¢ nepeMEeHHbIMM. 3HAUEHHUE BBIPAXKEHUS C IEPEMEHHBIMHU.
[IpencraBneHue 3aBUCUMOCTH MEX1y BEIUYMHAMHU B BUIE (DOPMYJIBL.

ToxnaectBo. ToxxaecTBeHHbIE MpeoOpa3oBaHUs anreOpanueckuX BbIPAKEHUU.
Jloka3aTenbCTBO TOXKIECTB.

Onnounenbl. OgHOUIEH cTaHAApPTHOrO Brua. CTEeneHb OTHOWICHA.

MHuorounensl. MHorowieH cranaaptHoro Bujaa. Crenens MHOrowieHa. CioxeHue,
BbIUWTaHUE, YMHOXKEHHUE U JieJIeHue MHOTOWIeHOB. [IpeoOpa3zoBanue 11eJ0T0 BhIpaKEHUS
B MHOroujeH. KopHu MHOrousneHa.

@opMyJIbl COKPAIEHHOTO YMHOKEHUS: KBaApaT CyMMbl U KBaJpaT Pa3HOCTU ABYX
BBIPKEHUH, KyO CYMMBI U KyO pa3HOCTH JABYX BBIPKEHUH, Pa3HOCTh KBAJPATOB JIBYX
BBIpa)KEHUH, MPOU3BEICHUE PAa3HOCTH M CYMMbI JIBYX BBIPQXKEHHII, CymMMa U Pa3HOCThb
KyOOB JIBYX BBIPQ)KCHUI.

Paznokenne MHOTOWIEHAa Ha MHOXUTENHU. BbiHEceHHe o00IIero MHOXHTENs 3a
CKOOKH. MeTo rpyIIupOBKH.

YpaBHeHHsI M HEPABECHCTBA

VYpaBHenue ¢ oaHou mnepemMeHHOM. KopeHb ypaBHeHusa. CBOICTBa ypaBHEHUU C
OJIHOW IIepeMEHHOM. PaBHOCWIBHOCTH YpaBHEHHH. YpPaBHEHHME KaK MaTeMaTH4yecKas
MO/IEJIb PEAIbHON CUTYaIUH.

JluHeitHOe ypaBHEHME C OJHOM mNEpeMEeHHOW. YHWCIIO KOpHEW JIMHEWHOro
ypaBHEHUs. PelieHne TEKCTOBBIX 3aJad C ITOMOLIBIO JIMHEHMHBIX ypaBHEHUH. JInHelHoe
YPaBHEHHUE, COJIEPHKALIEE 3HAK MOIYJIA.



VYpaBHeHHE C JOByMs NEpEeMEHHbIMHU. ['paduk JIMHEHHOro ypaBHEHHUS C JByMs
nepeMeHHbIMU. CHCTEMBI JIMHEHHBIX YpaBHEHHUH ¢ JIByMS NEpEMEHHBIMU. ['papuueckuit
METOJ| PEUICHUs CUCTEMBl JIMHEWHBIX YPaBHEHHU C JBYMs IIEpeMEHHBIMH. Permienne
CUCTEM JIMHEMHBIX YPAaBHEHHMM C JBYMs NEPEMEHHBIMM METOIOM IIOJACTAHOBKH U
MeToAoM cioxeHunsd. Crucrema ABYX JIMHEWHBIX YPaBHEHHMU C JBYMs IEPEMEHHBIMHM KaK
MOJIETb PEATTbHON CUTYallUH.

DOyHKIUN

Koopannara Toukm Ha mnpsMoi. UwuciioBble NpOMEXyTKH. PaccrosHume mexnmy
NBYMS TOYKaMH KOOPAVMHATHOMN MPSIMOM.

[IpsmoyronpHast cucremMa KoopAuHaT. AOcumucca W OpAMHAaTa TOYKM Ha
KoopauHaTHOW mockocTu. Ilpumepsl rpadukoB, 3anaHHbIX (opmynamu. YrteHue
rpauKOB peajgbHbIX 3aBUCUMOCTEH.

OyHKIMOHAJIbHBIE 3aBUCUMOCTH MeXAy BenuuuHamu. [loHstue QyHKUIMU.
OyHKIMA KaKk MaTeMaThyeckas MOJENb peajbHOro mnpoiecca. O01acTb onpeneneHus u
oOnactb 3HaueHU QyHkuuu. Crocoo6sl 3amanus ¢GyHkuuu. I'papuk Gynkuuu. [MoHsTus
MakCUMyMa W MUHUMyMa, BO3pacTaHus U YyObIBaHUA Ha TMPUMEPAX pPEaTbHBIX
3aBUCUMOCTEH.

JIuneitnas gynkuus, e€ cBoiictBa. ['paduk nuneitnon Qpynkuuu. I'paduk GyHKUIMN
y = |x|. Kycouno-3anannbie GyHKINU.

8 KVIACC

Yuciaa 1 BBIYUCIEHUS

KBangpataeie kopHH. ApudMETHYECKUN KBaJApPAaTHBHIH KOPEHb W €ro CBOMCTBA.
[TonsiTue uppanyoHanbHOTO YKcia. J[ecTBUs ¢ uppanuoHadbHBIMU uyKciamMu. CBoilcTBa
JNEUCTBUN C UPPALIMOHATIBLHBIMY YKciaMu. CpaBHEHUE UPPAIUOHAIBHBIX YHCEII.

[IpencraBneHus: 0 paclIUPEHUSX YUCIOBBIX MHOXKECTB. MHOKECTBA HaTypalbHbIX,
LEbIX, palMOHAIBHBIX, JCUCTBUTEIbHBIX uKcen. CpaBHeHHe uwucen. YHCIOBBIC
MIPOMEKYTKH.

HetvictBusi ¢ ocrarkamu. Ocrtatku cteneHeil. [[puMeHeHne oCTaTKOB K PEIICHUIO
ypaBHEHUH B IIEJIbIX YHCIIaX U TEKCTOBBIX 3a/ad.

Pa3smepsl OOBEKTOB  OKpYKAIOIIETO MHpA, JUIMTEIBHOCTH IIPOIIECCOB B
okpy:xatoiiem Mupe. CTaHIapTHBIA BU]T YUCTIA.

AnredOpanyeckue BbIpaKeHUs!

AnreOpanueckast npoOb. JlomycTumble 3HAa4eHHs TIEPEMEHHBIX B JIPOOHO-
palMoHaIbHBIX BBIpaKeHHSIX. OCHOBHOE CBOKMCTBO anreOpanyeckoi apoou. CrioxeHue,
BBIYMTAHWE, YMHOXEHUE U JIeJIeHUEe anreOpandeckux apoOeid. BrimeneHue memol yactu
anredpandeckoit 1podu.

PanmionanbHple BhIpakeHUs. TOXKIECTBEHHBIC IPEeOOpa30oBaHUs PAIMOHAIBHBIX
BBIPAKCHU .



JlomycTumble  3HA4eHUs ~ INEPEMEHHBIX B BBIPAKCHHSX,  COAEPIKALIUX
apumMeTHuecKre KBaJpaTHblE KOPHU. TOXKIECTBEHHBIE NMpPeoOpa3oBaHUS BHIPAKEHUH,
coJiepKalux apupMeTHIecKue KBaipaTHbIe KOPHH.

Crenenp ¢ nenbIM IokKaszareneM U €€ cBoiicTBa. IIpeoOpazoBaHue BbIpakeHUH,
COJZICpXKAIIUX CTEIICHU.

YpaBHeHUsI M HEPAaBEHCTBA

KBagparnoe ypaBHeHnue. @opMyna KOpHEH KBaapaTHOro ypaBHeHMs. KomnuecTBo
NEUCTBUTENIBHBIX KOPHEW KBAJApaTHOrO ypaBHeHUsA. Teopema Bumera. YpaBHeHus,
CBOJMMBIE K JIMHEMHBIM YpaBHEHUsAM WIM K KBaJpaTHBIM ypaBHeHUsAM. KBanpaTHoe
YpaBHEHHE C IapaMeTpoM. PelieHne TEKCTOBBIX 3aJad C ITOMOIIBIO KBaJpPaTHBIX
YPaBHEHHUM.

JpobHO-panoHanbHble ypaBHEeHUA. Penienne 1poOHO-palMoOHaNbHBIX YPaBHEHHM.
Pemenue TEKCTOBBIX 3aJady C TOMOUIbIO  JIPOOHO-pAllMOHANIBHBIX  YpaBHEHHIA.
I'padmueckas nHTEepnpeTanns ypaBHEHUH ¢ IByMSI IEPEMEHHBIMHU.

UucnoBsie HepaBeHCTBA. CBOICTBA YUCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue m HecTporue HepaBeHcTBa. ClOXKeHHE U
YMHOXCHHE  YHUCJIOBBIX  HepaBeHCTB.  OIICHMBAHME  3HAYEHHS  BBIPAKCHUS.
JloKka3aTenbCTBO HEPABEHCTB.

[TonsTe O pelleHMM HEPABEHCTBA C OJHOW NEpPEeMEHHOM. MHOKECTBO pelIeHU
HEpaBEHCTBAa. PaBHOCUIIbHBIE HEPAaBEHCTBA.

JluHeliHOE HEPaBEHCTBO C OJHOM MEPEMEHHOW W MHOXECTBA €r0 PELICHUM.
Penienne nMHENWHBIX HEPABEHCTB C OJHOM mepeMeHHOW. CHUCTEMBl UM COBOKYIHOCTH
JIMHEWHBIX HEPAaBEHCTB C OJHOI MepeMeHHOW. PelieHne TeKCTOBBIX 3ajad ¢ IMOMOILBIO
JINHEMHBIX HEPABEHCTB C OJTHOU IIEPEMEHHOM.

DOyHKUUHA

Ob6nacte ompeneieHuss U MHOXECTBO 3HaueHM ¢yHKIuu. CrocoObl 3amaHus
dbyukouii. I'paduk ¢ynkuun. Urenue cBoiicTB GyHkmuu 1o e€ rpaduky. [Ipumeps
rpadukoB GYHKIUH, OTpaXKAIOIIUX pPeaTbHbIE MPOLIECCHI.

Jluneitnass ~ QyHkius. @DYHKIUM, OMHUCHIBAIOIINE TPSIMYI0 U  OOpaTHYIO
MPOIOPIIMOHATBHBIE 3aBUCUMOCTH, UX TPaPUKH.

Oynxupm Y = kx, y = kx + b, y = k/x, y = x3, y = VX, ¥ = |X| u ux cBoiicTa.
Kycouno-3anannsie GyHKINU.

9 KUIACC

Yuciaa v BbIYMCICHUS

Kopensb n-ii crenenu u ero coiicta. CTeneHb ¢ pallMOHAIIBHBIM MOKAa3aTeNeM U €€
CBOMCTBA.

Auiredpanyeckue BbIpaKeHUsI

ToxxaecTBeHHBIE TPe0OPA30BAHUS BBIPAKEHUH, COAECPKAIIUX KOPEHBb N-U CTETICHH.
ToxxaecTBeHHbIE MPEe0OpPa30BaHUs BBIPAKEHUM, COAEPKAIIUX CTENEeHb C PAllMOHATIbHBIM
MOKa3aTeNeM.



KBagparnsii tpéxwieH. Kopau kBagpaTHoro tpéxuiena. Pasnoxenue kBaaparHoro
TpEXUYJICHA HA JIMHEHHBIE MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

bukBanpatHele ypaBHeHus. [IpuMepbl NPUMEHEHHM METONOB PAaBHOCWIBHBIX
peoOpa3oBaHMii, 3aMEHbI IEPEMEHHOMU, Tpa)UuecKoro MeTo/1a IpU PEIICHUH YPaBHEHUI
3-1i 1 4-ii crerneHex.

Pemenue n1poOHO-palinoHANBHBIX YPaBHEHUM.

Pemrenne cucrem ypaBHEHHMH € JBYMsl NEpPEMEHHbIMHU. PelieHuwe mpocTrenmmx
CUCTEM HEJIMHEMHBIX YPAaBHEHUM C IBYMs NepeMeHHbIMU. ['paduueckuii MeTos pemeHus
CUCTEMBI HEJIMHENHBIX YPABHEHUU C ABYyMs IepeMeHHbIMU. CHCcTeMa BYX HEJIMHEHHBIX
YPaBHEHHUM C IBYMsI IEPEMEHHBIMH KaK MOJIEIb PEaIbHON CUTYAalNH.

UucnoBsle HepaBeHCTBA. PenieHue JMHEHHBIX HEpaBeHCTB. Jloka3aTenbCTBO
HEPABEHCTB.

KBanparubsle HepaBeHCTBa ¢ OJHOM TMEpeMEHHOW. PemeHne KBaJapaTHBIX
HEPaBEHCTB Ipa@UUeCKUM METOJOM M METOJIOM HHTEpBaJIOB. MeToa HMHTEPBAJOB MJs
palroHaIbHBIX HEpaBeHCTB. [IpocTeiie HepaBeHCTBA ¢ TapaMeTPOM.

Penrenne TekCTOBBIX 3a7a4 € IOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTtBo ¢ J1ByMs mepeMeHHbIMHU. PellleHHMEe HEpaBeHCTBA C JIBYMs
nepeMeHHbIMU. CHUCTEeMbl HEpAaBEHCTB C JBYMsI NepeMeHHbIMU. ['paduueckuii meTon
pEeUIeHUsI CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMH.

DOyHKUUHA

Oynkius. CpoiicTBa QyHKUMNA: HYIH (QYHKIMH, MPOMEXKYTKHA 3HAKOIIOCTOSIHCTBA
(GyHKIMU, TPOMEXKYTKA BO3pAacTaHUs U YObIBaHUA (YHKUWH, YETHBIE U HEUYETHBIC
¢byHKIMU, HanboJbIlIee U HAUMEHbIIIee 3HAUeHUS (PYHKIIHH.

KBagpatnunas ¢yHkums u e€ cBoiicTBa. Mcmonp30BaHHE CBOWCTB KBaApaTHUYHOMN
bynkuuu g pemeHuss 3amad. [loctpoenme rpaduka KBaapaTHUHON (QYHKIUU.
[Tonoxenne rpaduka KBagpaTUYHON (PYHKIMHU B 3aBUCUMOCTH OT €€ KOd((PHUIIMEHTOB.
I'paduxu pyuxuuii y =ax2, y = a(x — m)>u y = a(x — m)? +n. ITocTpoenne rpadukos
(GYHKIMI ¢ TOMOIIBIO TPeoOpa30OBaHMM.

HpoGHo-nmuneitHas ¢pyukmus. Mccnenopanue QyHKITUI.

Oyaknusg Y = X" ¢ HaTypalbHBIM TTOKa3aTeneM N u e€ rpaduk.

Yuc/i0BbIE M0CJIE10BATEILHOCTH M MPOTrPecCcHu

[Tonsitue  ymcioBoit  mocnenoBaTenbHOCTH. KoHeuHble U OeCKOHEYHbBIE
nocsenoBaresbHOCTH. OrpaHM4eHHasi MoCae0BaTEIbHOCTh. MOHOTOHHO BO3pacTaroias
(yOwiBaromiast)  mociemoBareabHOCTh.  CrocoObl  3afjaHMsl  MOCIEOBATEIbHOCTH:
OMHCATETbHBIN, TAOJMYHBINA, C TOMOIILIO0 (POPMYJIBI N-TO YJieHa, PEKYPPEHTHBIH.

Apudmerndeckass W reoMmerpuyeckas — mporpeccur.  CBOHCTBa  4JICHOB
apudmeTHueckol U = reoMeTpuyeckod  mporpeccuit. @Dopmynel  N-ro  uiIeHa
apuMeTHUecKOl U reoMeTpudecKkoil mporpeccuit. @opMyIibl CyMMBI TIEPBBIX N YICHOB
apuMeTHUeCcKOH M TeOMETPUUYECKON Mporpeccuil. 3ajauv Ha MPOLEHTHI, OAHKOBCKHE
BKJIa/Ibl, KPEUTHI.

IIpencraBneHne O  CXOOUMOCTM  IIOCIIENOBATEIBHOCTH, O CYMMHUPOBAaHUU
0eCKOHEUHO yOBIBAIOIIEH reOMETPUIECKON POTPECCHH.



Meron matematnyeckor HHaAyKuuu. [Ipocrenmue nmpumMepsl.



[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI VYYEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBILETO
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHoCTHBIE  pe3yJabTAaTbl  OCBOEHHS  MpPOrpaMMbl O  MaTEMaTUKE
XapaKTEPU3YIOTCS B YaCTHU:

1) naTpuoOTHYeCKOro BOCIIUTAHMS:

MPOSIBJICHUEM HMHTEpEca K MPOILIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JIOCTH)KEHHUSIM POCCHUUCKHX MATEMaTUKOB M POCCHICKOU
MAaTEMaTHYE€CKOM IIKOJIbI, K HWCIOJb30BAHUIO 3TUX JOCTHKEHHUU B JAPYrUX HAyKax H
MPUKIAIHBIX cepax;

2) rpasKIaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

TOTOBHOCTHIO K BBITTOJTHEHUIO 00SI3aHHOCTEH TpaKJaHWHA U pPeain3alliy ero Mpas,
MpEeACTaBACHUEM O MAaTeMaTHYECKUX OCHOBax (PYHKIMOHUPOBAHHUS Pa3IUYHBIX
CTPYKTYp, SIBJIICHHM, MPOIEAYP TPakKTAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO OSTUYECKHX TPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HAayKH, OCO3HAHMEM BAXKHOCTH MOPAIbHO-ITUYECKUX
IPUHLUIIOB B JIEATEIILHOCTH YUEHOTO;

3) TPy10BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHE B pELICHWH NPAKTUYECKHX  3a]1a4
MaTE€MaTHUYECKOW  HAIpaBJICHHOCTH, OCO3HAHMEM  BaXXHOCTM  MATEMaTHYECKOIO
oOpa3oBaHUsi Ha NPOTSHKEHUM BCEH IKU3HU I YCHEIHON mpodeccuoHalIbHON
NESTEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
IOCTPOCHUEM HHAUBUAYAIbHONW TPACKTOPUU OOpa30BaHMSI U KUZHEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTHYECKOTr0 BOCIIUTAHMSI:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, peHIeHUH, pacCy>KICHHH, YMEHUIO BHJETh
MaTeMaTH4eCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTell HAYYHOI 0 MO3HAHMS:

OpUEHTAIIMEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX MPE/ICTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4ENOBEKa, TMPUPOJABI U  OOIIEecTBa,
MOHMMaHUEeM MaTeMaTHYeCKOW HayKd Kak c(epbl 4emOBEUYECKOW NeATeTbHOCTH, ITAlloOB
e€ pa3BUTHUA W 3HAYUMOCTH [UIS pa3BUTUS LUBWIM3ALWU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKd U MAaTeMaTU4YeCKOM KyJIbTYpOll Kak CpeICTBOM TMO3HAHHUS MHpa,
OBJIaICHEM HaBBIKAMH UCCIIEI0BATEIbCKOMN AEATEIbHOCTH;

6) ¢usuveckoro BocnuTaHus, (GOpMHUPOBAHUS KYJbTYPbl 310POBbS U
3MOIMOHAJIBHOI0 0JIATOMOJIYYMS:

FOTOBHOCTBIO NPUMEHATh MATEMAaTUYECKHUE 3HAHUS B MHTEPECAX CBOETO 30POBbS,
BEJIEHUSI 37I0pPOBOT0 00Opasa KHU3HU (30POBOE THUTAHUE, COATAHCUPOBAHHBIA PEKUM



3aHATHH U OTIbIXA, peryJisipHas (u3nuecKas akTUBHOCTD), C(OOPMHUPOBAHHOCTHIO HaBbIKa
pedrexcun, MpPU3HAHUEM CBOErO IpaBa Ha OMMOKY M TAaKOro e IpaBa Jpyroro
YeJI0BEKa;

7) IKOJIOrM4eCKOro BOCIIMTAHUSA:

OpUEHTaluell Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHMM JJIs pellleHus 3a/Jay B
001acTH COXPAHHOCTU OKpY’Kalolled cpeibl, IIIAaHUPOBAHMS MOCTYNKOB M OLICHKH HX
BO3MOXHBIX IOCJIEJICTBUA JJI1 OKpYy)XKarollell cpeapl, OCO3HaHHEM TIJ00aJIbHOIO
XapakTepa IKOJIOTUYECKUX POoOJIeM U MyTeH UX pelIeHHUs;

8) ajanTanum K U3MEHAIOIIUMCS YCJIOBHAM COIMAJIBHOI 1 NPHPOIHOI cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEOIpPENEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCHl KOMIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO IesTeNbHOCTh, B TOM YHCIE YMEHHE
YUUTBCSl y JPYTUX J0Jei, mpuoOperaTh B COBMECTHOM AESITENbHOCTH HOBBIE 3HAHUA,
HABBIKW U KOMIIETEHIMH U3 OIbITA APYTHUX;

HEOOXOJIMMOCTBI0O B (OPMHUPOBAaHMM HOBBIX 3HAaHUHM, (HOPMYIUPOBATH WUJEH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaX M SIBICHUAX, B TOM 4YHCIIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIMTH COOCTBEHHBIX 3HAHWNA M KOMIIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOUIUI KOHTPMED, KOPPEKTUPOBATh TPUHUMAEMbIE PEIICHUS
U IeNCTBUS, (POPMYIHPOBATH U OLIEHUBATh PUCKHU U MOCIEACTBUSL, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATDHI

B pesynbTare ocBOeHUS MPOrpaMMBbI IO MaTEMaTHKE Ha YPOBHE OCHOBHOTO OOILIETO
oOpa3oBaHus y oOyyaromierocsi OyayT copMHpOBaHEl MeTanpeIMeTHbIe pe3yJabTaThl,
XapaKTEepU3YIOLIUECS OBJIAJICHUEM YHHUBEPCAJIbHBIMU I103HABATEIBHBIMH JICHCTBUAMH,
YHUBEPCATbHBIMU KOMMYHHKATUBHBIMU NEeNCTBUSAMU u YHUBEPCAIbHBIMU
PETYISTUBHBIMU JIEHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiCTBUSA
ba3oBble JJornueckne aeicTBUS:

BBIABJISATH M XapaKTepHU30BaTh CYIIECTBEHHBIE MPHU3HAKA MaTEMaTHYECKUX
00BEKTOB, TOHATUH, OTHOLICHUH MEXIy NOHITHAMHU, (POPMYIHPOBATH OIPEACICHUS
MOHSATHUM, YCTaHABJIMBATh CYIICCTBEHHBIM MPH3HAK KiIacCU(PUKAIMK, OCHOBAHUS IS
0000IIIeHHS U CPAaBHEHHSI, KpUTEPHUH MPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATH, OPMYITUPOBATH M MPEOOPa30BhIBAThH CYXKICHUS: YTBEPIUTEIbHbBIC
1 OTpHIaTeIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOPEYHUS B
(hakTax, TaHHBIX, HAOIIOACHUAX U YTBEPKACHUAX, TIpeIiaraTbh KpUTCPUHU IS BBISBICHUS
3aKOHOMEPHOCTEN U MMPOTUBOPEUHIA;

JeJaTh BBIBOABI C  MCIIOJb30BAHMEM 3aKOHOB JIOTMKHM, JEAyKTHUBHBIX U
VHIYKTUBHBIX YMO3AaKIFOUEHN, YMO3AKIIFOUEHUH 110 aHAJIOTUU;



pa3buparh J0Ka3aTelbCTBA MAaTEMaTHUYECKHX YTBEpPXKIEHUM (IpsIMble U OT
MIPOTUBHOI0), MPOBOJUTH CAMOCTOSTEIBHO JIOKA3aTEIbCTBA MATEMAaTHUECKHX (DAKTOB,
BBICTpaNBaTh ApryMEHTAILNIO, TPUBOAMUTD MIPUMEPHI U KOHTPIPUMEPHI, TPUMEHITh METOJT
MaTeMaTU4eCKOW MHIYKIMH, OOOCHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpaATh cHocoO perieHusi y4eOHO# 3aiauu (CpaBHMBaThb HECKOJBKO BapHAHTOB
penieHusi, BbIOMpaTh HamOojee MOAXOAAIUN ¢ YYETOM CaMOCTOSITENIbHO BbIAEIEHHBIX
KPUTEPUEB).

Ba3oBble ncciienoBarenbckue 1eCTBHA:

WCIIOJIb30BaTh ~ BONPOCHI KaK HCCIENAOBATENbCKUNM HMHCTPYMEHT IO3HAHMS,
(dbopMynHMpoBaTh BONPOCHL, (PUKCHPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIMBaTh MCKOMOE W JlaHHOE, (OPMHUpPOBATH THMIIOTE3Y, APIYMEHTHUPOBATH CBOIO
MO3UIUI0, MHEHUE;

MPOBOJUTH IO  CAMOCTOSITENIbBHO  COCTaBICHHOMY  IUIaHy  OKCHEPHUMEHT,
UCCJIeIOBAaHUE [0  YCTAHOBJIEHHWIO OCOOCHHOCTEHl  MaTeMaTH4ecKoro oOOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEXKy COOOiA;

CaMoOCTOSITENbHO (OpPMYyJIHpPOBaTh OO0OOIIEHHS W BBIBOABI IO pe3yJbTaTaMm
MPOBENEHHOTO HAOJIOCHUS, UCCIIEIOBaHUS, IKCIIEPUMEHTA, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 0000ICHUH;

IPOTHO3UPOBAaTh  BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIIBUTaTh
IPENOI0KEHNS O €0 Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmanmueii:

BBISIBJIATh ~ HEJOCTaTOYHOCTh M W30BITOYHOCTh  MH(POpPMALMM,  JAHHBIX,
HEOOXOMMBIX JJIs pelICHUs 3a]auu;

BbIOMpAaTh,  aHaIM3MpPOBaTh,  CHUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH
MH(POPMALIHIO Pa3IMYHBIX BUIOB U (GOPM MPEICTaBICHNUS;

BbIOMpaTh (opMy npeicTaBieHUs MHPOPMALMM M WIUIIOCTPUPOBATh pELIacMble
3aJjauu CXeMaMHu, TuarpaMMaMuy, HTHOM TpauKoi U NX KOMOMHALUAMY;

OLIEHUBATh HAJEKHOCTh HMH(MOpPMAIMU IO KPUTEPHSM, HPEAJIOKEHHBIM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTENILHO.

KoMMyHHKAaTHBHBIE YHHBEPCAJbHbIE YUeOHbIE TeHCTBUS

BOCIIPUHUMATh ¥ (HOPMYJIMPOBATh CYXKICHHS B COOTBETCTBUU C YCJIOBHSMHU H
HEJISIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPQKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX H
MMUCHbMCHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUS 3a/Ja4d, KOMMEHTHUPOBATh
TIOJTyYCHHBIN pe3yJIbTaT;

B Xolle OOCYXIeHHUs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOl TEMBbI,
mpoOJieMbl, penraeMor 3a7aud, BHICKA3bIBAaTh HJICU, HAIlCIEHHbIE HA TIOWCK PEIICHUS,
COTIOCTABJSITh CBOM CYXICHHS C CYXICHHSIMH JPYTMX YYaCTHUKOB JIMAJIOra,
OoOHAPYKUBATh PA3IUYUE U CXOJCTBO TMO3UIMH, B KOPPEKTHON (dopMe (opMyInpoBaTh
pa3HOTIIacusi, CBOM BO3PAKEHUS;



MIPEACTABIATh PE3YJbTAaThl PEIICHUS 3aJadyM, SKCIEPUMEHTa, HCCIEAOBAHNUS,
MIPOEKTa, CaMOCTOSTEIbHO BbIOMpaTh (QopMar BBICTYIUIEHUST C Yy4€TOM 3ajay
MpEe3EHTAMU 1 OCOOCHHOCTEN ay IUTOPUH;

MIOHUMAaTh ¥ UCIOJIb30BATh PEUMYIIECTBA KOMAaHAHON M UHIWBHUyaJIbHON pabOThI
IpU peHIeHUH Y4eOHBIX MaTeMaTHYeCKHX 3ajad, NPUHUMAaTh LeJb COBMECTHOU
JEeSITEIbHOCTH, TJIAHUPOBATH OPraHU3aLMI0 COBMECTHOM pabOThI, pacHpeleNsiTh BHJbI
paboT, MOroBapuBaThCs, 00CYX AATh MPOLIECC U Pe3yiabTaT pabOThI, 0000IaTh MHEHHS
HECKOJBKHX JIIOCH;

y4acTBOBaThb B TIPYNIOBBIX ¢opMax padboTel (0OCYKIeHUS, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U UHbIE); BBIIOJIHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU
NEeNCTBUS C JPYTMMM YJIEHAaMU KOMaHJbl, OIIEHUBATh KaueCTBO pe3yJbTaTa U KaueCTBO
CBOETO BKJaJia B OOLIMI pe3ysibTaT Mo KPUTEPUsIM, CPOPMYJIMPOBAHHBIM YYaCTHUKAMHU
B3aNMOJIEUCTBUS.

PeryasiTuBHbIE YHHBepcalbHbIe Y4eOHbIe JeiicCTBUSA
Camoopranmszanms:

BBISIBJIISITH MPOOJIEMBI U PEIICHHUS B JKU3HEHHBIX M YYEeOHBIX CHUTYalUsX,
OpUEHTUPOBATHCS B PA3IMYHBIX MOJAXOJaX NPUHATHS peleHud (MHAMBUAYaIbHOE,
IpyIIOBOE);

CaMOCTOSITEILHO COCTABJIATH IUIaH, AJITOPUTM pEIIEHUs 3aJauyu (WU €ro 4acTh),
BbIOMpaTh CHOCOO pemieHusi ¢ Y4E€TOM MMEIOIIMXCS PECYpcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATh BAapUAHThl PEIICHUN C YYETOM
HOBOM HH(OpMAIUH.

CaMOKOHTPO.1b, IMOUMOHAIbHbIA HHTEJLICKT:

BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca W pe3yJbTaTa
pElIeHHs] MaTEeMaTUYeCKOH 3a7]aur, CAMOMOTUBALIMU U PEIICKCUU;

NPEeABUAECTh TPYIHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IIPH PpELICHUM 3a7auH,
BHOCUTH KOPPEKTUBBI B JESTEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX
OIINOOK, BBISBICHHBIX TPYIHOCTEHH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa JACSATEIbHOCTH TOCTABICHHOM LENU U
YCIIOBUSIM, OOBSICHATh NPUYUHBI JIOCTIKEHHUS WIM HEAOCTHKEHHS 1ETH, HaXOIUTh
omnOKy, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BBIp@XKaTh AMOILIMU TMPU U3YYCHUU MaTeMaTU4YeCKUX OOBEKTOB U (DaKTOB, JaBaTh
SMOIMOHAJIBHYIO OLIEHKY PEIICHUS 3a/1auu.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuyeHuss B 7 kjacce OOydyarOUIUICS TOJYYHT CIEAYIOIIUE MPEIMETHBIC
pe3yJIbTaThl:

Yucia v BBIYUCTICHUSA

PanmmonanesHabie uncna.



[lepexoauts OT oOnHOW (QOpPMBI 3amUCH 4YHMceNl K JApyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JApOO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YACTHOCTH B
OECKOHEUYHYIO JECATUYHYIO APOOB).

Ucnonp30BaTh MOHATHS MHOXKECTBA HATYpPaJIbHBIX YHCET, MHOXECTBA IIEJIBIX
YuCcel, MHOXKECTBa palMOHAIBHBIX YHCEN TPU PEIICHUH 3a7a4d, MPOBEICHUU
paccyXIeHUM U T0Ka3aTeIbCTB.

[TonuMath 1 OOBSACHATH CMBICIT TO3UIIMOHHON 3alTUCH HATYPAJIBLHOTO YHCIA.

CpaBHUBATH U YIIOPSAOYMBATH PAIIMOHAIILHBIC YHCIIA.

BrinonansaTe, coderast yCTHBIE U MUCbMEHHBIE TPUEMBI, apuPMeTHIECKUE TEHCTBUS
C palMOHAJIBHBIMU YHCJIAMH, HCMOJIb30BaTh CBOMCTBA YHCEN W MpaBujia JCHCTBUU,
MPUEMBI PAIIMOHATIBHBIX BEIYUCIICHUM.

BrInoaHsaTh 1eCTBUS CO CTENEHSIMU C HAaTYpaJIbHBIMU TTOKA3aTEIISIMH.

Haxoauth 3HaUeHUST YMCIOBBIX BBIPAXKEHUHN, COJAEPIKAIIUX PAIIMOHAIIbHBIC YHUCa U
CTETEHU C HATypaJIbHBIM MMOKa3aTeJeM, IPUMEHSATh PA3HOOOpa3HbIe CIIOCOOBI U TPUEMBI
BBIYUCJICHUS, COCTABJISITh M OIICHUBATH YHCIOBBIC BBIPAKEHUS TIPU PpEIICHUU
MPaKTUYECKUX 3a7a4 ¥ 3a7a4 U3 APYTUX YIYCOHBIX MPEAMETOB.

Okpyriarh 4Mclia ¢ 3aJlaHHOW TOYHOCTHIO, @ TAKXKe IO CMBICIY MPaKTHYECKOM
CUTYyaIuH, BBITIOJHIATh MPUKUIKY U OIICHKY pe3yJibTaTa BBIUUCICHUM, OIEHKY 3HAYCHHI
YHUCJIOBBIX BBIPXKCHUH, B TOM YHCJIC NPU PEIICHUH MPAKTUICCKUX 3a]1ay.

Pemate TekcToBBIE 3a/auu apu(PMETHIECKUM CITOCOOOM, MCTOJb30BaTh TaOJMIIbI,
CXEMBbI, YEPTEKH, IPYTU€ CPEICTBA MPEICTABICHUS JAaHHBIX IIPU PEUICHUH 33]1a4.

Pemate nmpakTUKO-OpUEHTUPOBAHHBIE 3a]]a4H, CBSI3aHHBIC C OTHOIIEHUEM BEIUYUH,
MPONOPIIMOHATBLHOCTHIO  BEJIMYMH, MPOLEHTaAMU, HWHTEPIPETUPOBATH  PE3YJIbTAThHI
pelIeHus 3a1a4 ¢ y4€TOM OTPaHMYECHUM, CBA3aHHBIX CO CBOMCTBAMHM PacCMaTPUBAEMBIX
00OBEKTOB.

JlenmuMocCThb.

Jloka3pIBaTh U MIPUMEHSTH MPU PEIICHUU 33/1a4 IPU3HAKU JACIMMOCTH Ha 2, 4, 8§, 5,
3,6,9, 10, 11, npu3Haku 1eIUMOCTH CYMMBbI U MIPOU3BEICHUS LIEJIBIX YUCEI.

PackianpiBaTh HA MHOKUTEIN HATYpabHbIC YUCTIA.

CB00OOHO omepupoBaTh MOHATHUAMH: YETHOE YHCIIO, HEUETHOE YHCIIO, B3aHMMHO
MPOCTHIE YHUCIIA.

Haxoauts HambobIINi OOITHI JEIUTENIh 1 HAUMEHbIIIee 00IIee KpaTHOE YHCeN U
HCTIOJIb30BaTh UX IIPU PEIICHUM 3a]1a4, IPUMEHATh aIrOpuT™M EBKIHIA.

OnepupoBaTh MOHATHEM OCTaTKa MO MOIYJIIO, MPUMEHATh CBOMCTBA CPaBHEHUH 110
MO/TYJTIO.

AnredOpanyeckue BbIpaKeHUs

BripakeHus: ¢ nepeMeHHBIMH.

Hcmonp3oBaTh anreOpandecKyrd TEPMUHOJIOTHIO M CHMBOJIMKY, TIPHUMEHSTH €€ B
MPOIIECCE OCBOCHUS YIEOHOT0 MaTepHala.

Haxomute 3HaueHHs OyKBEHHBIX BBIPAKCHUM TpHU 3aJaHHBIX 3HAYCHHIX
MEPEMEHHBIX.

Hcmnonb30BaTh MOHITHE TOXIECTBA, BBIONHITH TOXIECTBEHHBIC MPe0oOpa3OBaHUs
BBIpaKeHUH, JOKa3bIBaTh TOXKIACCTBA.



MHoOro4JieHsl.

BrimonnsaTe mpeoOpa3oBaHMsl LIETOTO BBIPAXKEHUSI B MHOTOWICH MPHUBEICHUEM
MOAOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BrinonansaTe nedicTBus (ClIOKEHUE, BHIYUTAHUE, YMHOXKEHHE) C OJHOWICHAMH U C
MHOTOYJICHAMH, MNPUMEHSATh (OPMYJIBI COKPAIIEHHOTO YMHOXEHHUs (KBaapaT U KyO
CYMMBI, KBaJIpaT U KyO pa3HOCTH, pa3HOCTh KBaJPaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM
YHUCJIE AJIs1 YIPOIIECHUS BEIYUCICHUM.

OcymiecTBIsATh Pa3i0KeHUEe MHOTOUYJICHOB HA MHOXKUTEIHU C MTOMOIIIBIO BHIHECEHUS
3a CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKU ClIaraeMbIX, MpPUMEHss (HopMyIibl
COKpAILEHHOTO YMHOKEHHS.

[TpuMensTh mpeoOpa3oBaHUs MHOTOYJICHOB JUISl PEIICHUS Pa3IWYHBIX 33734 U3
MaTeMaTHKU, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTHKHU.

Ucnonw3oBaTh CBOWCTBA CTENEHEW C HATypaldbHBIMH TOKa3aTeIsIMU IS
npeoOpa3oBaHus BbIpaKCHUH.

YpaBHeHHs M HEPABEHCTBA

Pemarts nuHElHBIE ypaBHEHUS C OAHOM MEPEMEHHOM, TPUMEHSS MPaBUIIa MEPEXo1a
OT HCXOJHOTO YypaBHEHHUS K paBHOCWIBHOMY eMy. [IpoBepsiTh, SIBISETCS JU YHCIO
KOpHEM ypaBHEHHSI.

[Toabupats mpuMepsl Map Yucen, sBISIOMUXCS PEelIeHUeM JIMHEHHOTO YPaBHEHUS C
JIBYMsI IEPEMEHHBIMU.

Ctpoutb B KOOPJAMHATHOW IJIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C JIByMS
NEPEMEHHBIMH, MOJIb3YSACh TPaUKOM, TPUBOAUTD MIPUMEPHI PELICHUS! YPaBHEHUS.

Pemats cuctemMbl IByX JTMHEHHBIX YPaBHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YU CJIE
rpauIecKy.

CocTaBisTh U peuiaTh JUHEHHOE YPABHEHUE WIM CUCTEMY JIMHEWHBIX YpPaBHEHHIA
[0 YCJIOBHIO 33aJaud, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJauH
NOJIYYEHHBIN pe3yJibTar.

DOyHKUUHA

Koopaunats! u rpaduxu.

N300pakaTh Ha KOOPAMHATHOW TMPSAMON TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, Jy4Yd, OTPE3KH, HUHTEpPBAJIbI, 3alKChIBAaTh YUCJIOBBIE IPOMEKYTKH Ha
anreOpandeckoM si3bIKe.

OTtMeuaTh B KOOPAUHATHOM IJIIOCKOCTH TOUYKH I10 3aIaHHBIM KOOPAMHATAM.

OyHKINH.

Ctpoutsb rpapuKku TUHEHHBIX (YHKITHI.

OnuceiBaTh ¢ MOMOINBIO (YHKIUNA M3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMYMHAMU:
CKOpPOCTb, BpPEMsI, PacCTOSIHUE, LI€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTD,
BpeMsi, 00BEM paboTHI.

HaxonuTs 3HaueHne GyHKIUHU 0 3HAUYCHUIO €€ apryMeHTa.

[Tonumats Tpaduyeckuii Ccrnocod TMpeACTaBICHUS H aHajdu3a WHGOPMAINH,
W3BJICKATh M HMHTEPIPETUPOBATh MHQPOpPMAINIO U3 TPaUKOB PEANBbHBIX IMPOIECCOB U
3aBUCUMOCTEH.



Wcnonp3oBath cBOiiCTBA (QYHKUIMH A  aHaiau3a TIpauUKOB  peasbHBIX
3aBUCUMOCTEN (HYJIN (PYHKIMH, TPOMEXKYTKU 3HAKOTIOCTOSTHCTBA (DYHKIIMH, IPOMEKYTKU
BO3pacTaHus U yObIBaHUS (YHKIMHM, HAUOOJbIee U HAUMEHbIIIee 3HaUYeHUs (PYHKIIUN).

Wcnonp3oBath Trpaduku A HUCCIEAOBAHUS IPOLECCOB M 3aBUCUMOCTEH, mpu
PELICHNH 3a/1a4 U3 APYTUX YYEOHBIX MPEAMETOB U peaibHON KU3HU.

K konmy oOyuenus B 8 kjacce oOOydarOIIHMIiCS TMOTYYUT CIEIYIOUIME MPEIMETHBIE
pe3yJIbTaThI:

Yuca 1 BEIYUCIEHUS

HppanmonanbHble yucia.

[ToHrMaTh ¥ UCTIOAB30BATh NPEACTABICHUS O PACIIMPEHUN YHUCIOBBIX MHOKECTB.

CB00OOHO oOmEepuUpoBaTh MOHATHSAMU: KBaJIpaTHBIM KOPEHb, apu(pMETUUYECKHUI
KBaJIpaTHBI KOPEHb, UPPALUOHAIBHOE YUCII0, HAXO/IUTh, OLIEHUBATh KBAJAPATHBIE KOPHHU,
WCIIOIB3Ys MPU HEOOXOIUMOCTH KAIBKYJISTOP, BHIMOIHATH MPE0Opa30BaHUs BBIPAKEHUN,
COACpIKAIIMNX KBaAPATHBIE KOPHHU, UCTIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonb3oBaTh HavallbHBIE MPEACTABICHUS O MHOXECTBE JIEUCTBUTEBHBIX YHMCEIN
JUIS CpAaBHEHUS, OKPYIJICHMs] W BBIYHCICHHUM, H300pa)kaTh JEUCTBUTEIbHBIC YHCIIA
TOYKaMH Ha KOOPAUHATHOM MPSIMOU.

Hcnonws3oBaTh 3amvcu OOJBIINX M MAJIbIX YHCE ¢ TOMOIIBIO ACCITUYHBIX APOOCH
u creneHeit yucna 10, 3anuceiBaTh U OKPYTJISATh YUCIOBBIE 3HAUEHUS pEaIbHbIX BEJIUYUH
C UCIIOJIb30BAHUEM PA3HBIX CUCTEM MU3MEPEHUM.

J1enuMocCTb.

CBoOOIHO oOmepupoBaTh MOHATHEM OCTATKa MO MOJYJI0, NPUMEHSTh CBONCTBA
CPaBHEHMI IO MOJYJII, HAXOAUTb OCTAaTKM CYMMbl U IPOU3BEACHUS 10 JaHHOMY
MOJIYJIIO.

AsredOpanyeckue BbIpaKeHHs

Jpo6HO-panoHanbHbIE BHIPAKEHUSI.

Haxomute pgomycTuMble 3Ha4YeHUS TEPEMEHHBIX B JIPOOHO-pAIMOHATBHBIX
BBIPAKECHUSIX.

[TpumMeHsTH OCHOBHOE CBOMCTBO paIlOHAIBLHON JPOOH.

Boimonusate mpuBeneHue anreOpanyeckux apobedt K oOlemMy 3HaMeHaTello,
CJIOKEHHE, YMHOXKEHHUE, JelIeHHe alnredpandeckux apooei.

BoINoNHATE TOXIECTBEHHBIE MPe0Opa30BaHus PAIllMOHATBHBIX BBIPAKECHUH.

[TpumensTs mpeoOpa3oBaHUs BHIPAKEHUN IS pEHICHUS pPA3IMYHBIX 3a/1ad M3
MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKHU.

Crenenu.

[IpuMeHSTh MOHSATHE CTENEHU C IIeJIBIM MTOKAa3aTeJIeM, BBITIONHATh MpeoOpa3oBaHus
BBIpaKEHUH, COIEpKAIINX CTENIEHU C LEIbIM ITOKa3aTeIeM.

WppanmonanbHble BHIPaKEHUS.

Haxoauts nomycTumble 3HAUYEHMsS] NEPEMEHHBIX B BBIPAKEHMSX, COACPIKALIUX
apudmeTHIecKne KBaJpaTHbIC KOPHHU.



BoinonHATe npeoOpa3zoBaHusi UPPALMOHAIBHBIX BBIPAXXEHUI, UCIIOIb3Ysl CBOWCTBA
KOpHEH.

YpaBHeHUs] M HEPABEHCTBA

Pemrats xBafpaTHbIC ypaBHEHUS.

PemaTe aApoOHO-paniioHaNbHbIE YPABHEHHUS.

Pewrars sMHEHBIE YpaBHEHUS € ITapaMeTpaMU, HECIOKHBIE CHCTEMBbI JIMHEWHBIX
YPaBHEHHM C MapaMeTPaAMH.

[IpoBoauTs wWccnenoOBaHWS YPAaBHEHUM W CUCTEM YPAaBHEHMH, B TOM 4YHUCIE C
MPUMEHEHHEM Ipa@UUecKUX NpeJICTaBICHUI (yCTaHABIUBATh, UMEET JIU YpaBHEHUE WU
CUCTEMa YpaBHEHUH pEellIeHNUs], ECIIU UMEET, TO CKOJIBKO, U MTPOYEE).

[lepexoautsb OT ciioBeCHOM (GOPMYIUPOBKHU 33/1a4H K €€ anredpanyeckoil Moieau ¢
ITIOMOIIIBI0 COCTABJICHUS YPABHEHHsI WM CUCTEMBbI YPaBHECHMI, HWHTEPIPETUPOBATH B
COOTBETCTBHUU C KOHTEKCTOM 3aJ1a4H MOJIyYEHHBIN pe3ybTarT.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB [UIsl CPABHEHUS, OLEHKH, pellaTh
JUHEIHbIE HEPAaBEHCTBA C OJHOW MEpPEeMEHHOW M UX CHUCTEMbI, JaBaTh Ipaduyeckyio
WJUTFOCTPALMI0 MHOYKECTBA PELICHU HEPABEHCTBA, CUCTEMbl HEPAaBEHCTB.

DOyHKUNHA

[TonumaTh M HCHOJB30BaTh (YHKUMOHAIbHBIE MOHATUS M S3bIK (TEPMHUHBI,
CUMBOJIMYECKHE OO0O3HAU€HHUS), OMNpenessaTh 3HaueHHe (QYHKIUM 10 3HAYCHHIO
apryMeHTa, OnpeeNsiTh CBOMCTBA PYHKIMH 10 €€ rpaduky.

Crpouts rpaduku (yHKIHUA , OMUCHIBATH CBOMCTBA YHCIOBOM (PYHKIIUU MO €€

rpadukKy.

K xoniy oOyuyeHuss B 9 kiacce oOyyaroumiuiicsi MOJYYHUT CIEQYIOIIHUE MPEIMETHbIC
pe3yJIbTaThl:

Yucaa v BBIYUCTICHUSA

CBoOOHO omepupoBaTh TMOHATUSIMH: KOPEHb N-  CTENEeHH, CTeNeHb C
palMOHAIIBHBIM IOKa3aTeJIeM, HAXOAUTh KOPEHb N-U CTENEHU, CTEIIEHb C PAllMOHAIBHBIM
1okazaTesjeM, HCIONb3ysl MpU HEOOXOIUMOCTH KalbKyJATOp, MPUMEHSITH CBOMCTBA
KOpHsI N-U CTENEHH, CTEIEHU C PAlMOHAJIbHBIM MTOKA3aTEIIEM.

Hcnonb30BaTh NOHATHE MHOXKECTBA JECUCTBUTEIIBHBIX YKCEN IIPU PELICHUU 3a7ad4,
IIPOBEICHUU PACCYKICHUM U JOKAa3aTEIIbCTB.

CpaBHUBaTb W  YHOPSAOYMBATH  JEHCTBUTENbHBIE  YHCIA,  OKPYIJIATh
JNEUCTBUTEIIBHBIE YHWCJIA, BBINOJHATh NPUKUIKY pPE3yJbTaTa BBIUKMCICHUN, OLIEHKY
YUCJIOBBIX BBIPAXKEHUM.

AJiredpanyeckue BbIpaKeHUS!

CBOOOIHO OTEpUPOBATh TOHATHEM KBAJIPAaTHOTO TPEXUWICHA, HAXOAUTh KOPHU
KBAJIpaTHOI'O TPEXYIICHA.

PackianpiBaTe KBaipaTHBIA TPEXUJIEH HA JINHEMHBIE MHOXKHUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHEHBIE W KBaJgpaTHbIC yPaBHEHUS, YPABHEHUsS, CBOJSIIMECS K HHM,
IpOOHO-palMOHATBHBIC YPABHEHHUS.



PemaTp HeciokHbBIE KBaIpaTHbIE YPABHEHUS C TAPAMETPOM.

PemaTp nuHeliHble HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HCIIOJIb30BATH METO]
MHTEPBAJIOB, M300pa)kaTh pEIIEHWE HEPaBEHCTB HAa YHUCIOBOM MPSIMOW, 3alMCHIBATh
penieHue ¢ MOMOIIbIO0 CHMBOJIOB.

PemaTp cuctembl IByX JTUHEHHBIX YPAaBHEHUU C ABYMS NIEPEMEHHBIMH M CHCTEMBbI
IBYX YpaBHEHMI, B KOTOPBIX OHO YPAaBHEHUE HE SIBIISETCS JTMHEUHBIM.

Pemrats HeCnOXKHBIE CUCTEMBI HEIMHENHBIX YPAaBHEHUN € TAPAMETPOM.

[IpumMeHsATP METOABl PaBHOCWIBHBIX MpeoOpa3oBaHUM, 3aMEHbl IEPEMEHHOM,
rpauueckoro MeToia Mpyu peuieHu ypaBHeHul 3-ii u 4-i creneHen.

Pemate cucTembl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKIIOYAOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbl HEPABEHCTB HA YHCIOBOU
MIPSIMOM, 3aMCHIBATh PEIICHHE C TOMOLIBIO CHUMBOJIOB.

PemaTe ypaBHEeHUsI, HEpAaBEHCTBA U UX CUCTEMbI, B TOM YHCII€ C OTPaHUYECHUSIMH,
HarmpuMep, B LIEJIbIX YnCax.

[IpoBoauTh uCCieNOBaHUS YpaBHEHUH M CHUCTEM YypaBHEHHWI, B TOM 4YHCIE C
MpUMEHEHHEeM rpaguuecKuX Npe/CcTaBiIeHUI (yCTaHaBIUBAaTh, UMEET JIU YpaBHEHUE WU
CUCTeMa YpaBHEHUH pellIeHHUs, ECIIU UMEET, TO CKOJIBKO, U MTPOYEE).

PemaTpe TekcTOBBIE 3a/1auMl anreOpanyeckuM CIOCOOOM C MOMOIIBIO COCTABIICHUS
ypaBHEHHI1, HEPABEHCTB, UX CUCTEM.

Hcnonp3oBaTh ypaBHEHUs, HEPABEHCTBA W HUX CHUCTEMBbl Ui COCTABJICHUS
MaT€MAaTHYECKOM  MOJENM  peaJbHOM  CHUTyalluM WIM [PUKIAJHOM  3aJayu,
UHTEPIPETUPOBATH NOJIyYEHHBIE PE3YJIbTAThl B 3aIaHHOM KOHTEKCTE.

YucJi0BbIC N10CJIE10BATEILHOCTH M MIPOTrPecCcHu

CB0OOOIHO OTNEpUPOBATH MOHATUSAMH: 3aBUCUMOCTb, QYHKIUS, Trpaduk (yHKIUH,
npsiMasi MPOMOPLMOHANBHOCTD, JIMHEHHAs (QyHKIMs, oOpaTHas MPONOPLHUOHAIHHOCTS,
napaboJa, runep0oiia, KyCouHo-3aanHass PyHKITHS.

UccnenoBats ¢yHkiuio mo e€ rpaduky, ycTaHaBIMBaTh CBOWCTBA (YHKIUM:
o0nacTb  oOmpeneseHus, MHOXECTBO 3HAUYECHUH, HYIW (QYHKUUHA, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, MPOMEXKYTKHA BO3pacTaHUsi M yObIBaHUSA, YETHOCTh M HEUYETHOCTb,
HauOOoJbIIIee U HAUMEHbIIIee 3HAYEHUS, ACUMITTOTHI.

PacrioznaBathy kBagpaTuyHyr (QyHKOHIO 1m0 ¢dopMyse, TPUBOIUTH PUMEPHI
KBaIpaTUYHBIX (PYHKIMI U3 peaabHOU KU3HU, (PU3UKU, TEOMETPHH.

OnpenensaTs MoNOXKeHUE rpaduka KBaapaTUYHOW (DYHKIUK B 3aBUCUMOCTH OT €€
KO2(PHUITMEHTOB.

Crtpouth rpaduk KBaJpaTHUYHON (PYHKIIMH, OMUCHIBATH CBOMCTBA KBAJAPATUYHOMN
byHKIMu 10 €€ rpaduky.

Hcnonb3oBaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMU [T pEIICHUS 3a7ad.

Ha nmpumepe kBagpaTtuuHoit GyHKIMH cTpouTh rpaduk Gyukmnuu y =af(kx + b) + ¢
C TMOMOIIBI0 TIpeoOpa3oBanuii rpaduka GpyHkiuu y=F(x).

WnmocTpupoBath ¢ MOMOIIBIO rpaduka peanbHyr 3aBUCUMOCTh WM MPOLECC MO
UX XapaKTEePUCTUKAM.

ApudmMernyeckas U reoMeTpuYecKasi Nporpeccuu



CB0oOOIHO omepHUpoBaTh MOHATHUAMM: IOCIEIOBATENBHOCTh, apudmernueckas u
reOMEeTpHYECKasi MPOTPECCHUH.

3aaBaTh MOCIEA0BATEILHOCTH PA3HBIMU CIIOCOOAMU: OMKUCATENbHBIM, TAOJIUYHBIM,
C IOMOIIbI0 (POPMYJIBI N-TO YIEHA, PEKYPPEHTHBIM.

BbINOMHATH BRIYUCIEHUS C UCIOIb30BaHUEM (POpMyI N-To ujeHa apupMeTHuecKon
Y TEOMETPUYECKON MPOrPECCHi, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbl MOCIEI0BATENbHOCTH TOUKAMH Ha KOOPIMHATHOM MJIOCKOCTH.

Pematp 3amaun, cBsSI3aHHBIE C YHCIOBBIMH IOCIIEIOBATEILHOCTSIMU, B TOM YHCIIE
3aJlauM U3 peajgbHOM KU3HHU (C UCTIOJIB30BAHUEM KAJIbKYJISATOPA, HU(PPOBBIX TEXHOJIOTUM).

PacriozHaBath M OpUBOJUTH  NpPUMEPhl  KOHEYHBIX U OECKOHEUYHBIX
MOCJIEI0BATENIbHOCTEM, OTrpaHUYEHHBIX NOCJIEI0BATENbHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIEI0BATEIHLHOCTEH.

Nmers mnpencrtaBieHHe O CXOAMMOCTH MOCJIENI0BAaTEIbHOCTH, YMETh HAXOJAUTH
cymMmMy O€CKOHEYHO yOBIBAIOIIEH T€OMETPUUECKOM TPOTrPECCHH.

[IpumeHsTH METOT MaTEMATUUECKOW MHIYKIIMHU TIPU PEIICHUH 3a]1a4.



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KITIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoasbubie | IlpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThbI
pecypchl
1 OYHKINN 25 1
9 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBagparHbie HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
YpaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI
4 YUCJIOBBIE ITOCJIIEAOBATEJIBHOCTU o5 1
N ITPOI'PECCHHA
5 AJITEBPAMYECKUE BBIPAXXEHM L. 12 1
Crenens ¢ pallMOHAIBHBIM [TOKA3aTEIEM
6 IToBTOpEeHue, 000OIIeHNE, CHCTEMAaTU3aLUs 34 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
9 KITIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

KonTpoJibubie
Bcero P
padoTsI

IIpakTHYeckue
padoTbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Oynkuus. CBoiicTBa QyHKIMI: HYIH QYHKINH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (PYHKIIUH,
MIPOMEXYTKH BO3pacTaHUs U yObIBaHUS (YHKIINH,
4yE€THBIE M HEUETHBIE (DYHKIIMU, HauboJIbIlee U
HauMeHblee 3HaueHus1 QyHKIUH

Oynkuus. CoiicTBa QyHKIMI: HYIH QYHKINH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (PYHKIIUH,
MIPOMEXKYTKH BO3pacTaHus U yObIBaHUS (DYHKIINH,
4&THBIC ¥ HEUETHBIE (DYHKITUU, HAUOOJbIIIee 1
HauMeHblee 3HaueHus1 QyHKIUH

[Toctpoenue rpadukoB QyHKIIHIA ¢ TTOMOIIBIO
npeoOpazoBaHMA

[Toctpoenue rpadukoB QyHKIIHIA ¢ TTOMOIIBIO
npeoOpazoBaHMA

Ksagparuslii Tpéxunen. Kopuu kBagpatHoro
TpE€XUneHa

Paznoxenue KBaJpaTHOI'O TpéaneHa Ha JUHEHHEBIC
MHOXHTCIIN

Paznoxenune kBaipaTHOro TpEXuieHa Ha JIMHEWHBIE
MHOXHUTEIN

KBanpatuunas GpyHKIuUS 1 €€ CBOHWCTBA




[Tapabosia, KOOpAMHATHI BEPIIMHBI TAPA0OJIIBI, OCh

o CUMMETPHH NapadoIIbI

10 [Toctpoenue rpaduka KBaAPaTUIHON QYHKIHH

11 [Toctpoenue rpaduka KBaAPaTUIHON QYHKIHH

12 [Moctpoenue rpaduka KBaapaTHIHON HYHKIUU

13 [Tonoxenue rpadurka kBaaApaTUUHON QYHKIIMH B
3aBUCHUMOCTH OT €€ K03(pPpUIIEeHTOB

14 [Tonoxenue rpadurka kBaaApaTUUHON QYHKIINH B
3aBUCHUMOCTH OT €€ K03(pPpUIIeHToB

15 Hcnonb3oBanue cBOMCTB KBaAPaTUYHON (DYHKIIMH
JUIS pelIeHus 3a/1a4

16 Hcnonb3oBanue cBOMCTB KBaAPaTUYHON (DYHKIIMH
11l peLIeHus 3a1a4

17 Hcnons3oBanre CBOMCTB KBAIpaTHIHON (DYHKIIUH
11 peLIeHus 3a1a4

18 CreneHHble (PyHKIHU C HATYpaIbHBIMU
MI0Ka3aTesIMH, UX T'paMKH U CBOMCTBA

19 CreneHHble (PyHKIHU C HATypaJIbHBIMU
MI0Ka3aTesIMH, UX T'paMKH U CBOMCTBA

20 CreneHHble (PyHKLIHHU C HATYypaJbHBIMU
MOKa3aTesIMU, UX T'paMKH U CBOMCTBA

21 CreneHHble (PyHKLIHHU C HATYpaIbHBIMU
MOKa3aTesIMU, UX T'paMKH U CBOMCTBA

22 Tpaduxn Qyskimit: y=Vx , y=Vx, y = X|

23 Ipaduxu dyskimit: y =vVx , y=x, y=| x|

24 Ipadukn QyHkimit: y=Vx , y=3Vx, y=|x|




25 KonTtponeHas padota no teme "®ynkuun" 1
26 [ToHsiTHE O pElIeHNU HEPABEHCTBA C OJTHOU 1
IIEpEMEHHOM. MHOKECTBO pPEIICHUI HEPABEHCTBA
27 KBanparHble HEpaBeHCTBA ¢ OJJHOW ITEPEMEHHON 1
28 KBanparHble HEpaBeHCTBA € OJJHOW ITEPEMEHHON 1
29 Pemrenne HepaBeHCTB TpaUUECKIM METOJIOM U 1
METOJIOM UHTEPBAJIOB

30 Pemienne HepaBeHCTB TpaUUECKIM METOJIOM U 1
METOJIOM UHTEPBAJIOB

31 HepaBeHnctBa, coaeprkaiine 3HaK MOy 1

32 HepaBenctBa, copepkamine 3HaK MOTYIIS 1

33 CucTeMbl HEpaBeHCTB C OJHOW MEepEeMEHHOMN 1

34 CucremMbl HEpaBEHCTB C OJTHOM MEPEMEHHOMN 1

35 Pemienne TeKCTOBBIX 3aJa4 C TOMOUIBIO 1
HEpPaBEHCTB, CUCTEM HEPaBEHCTB

36 Pemienne TeKCTOBBIX 3aJau C IOMOLIBIO 1
HEpPaBEHCTB, CUCTEM HEPaBEHCTB

37 HepaBeHnctBo ¢ AByMs niepeMeHHbIMU. Pelienue 1
HEpPaBEHCTBA C JABYMS IEPEMEHHBIMU

38 I'paduueckuii MeToN perIeHns: CUCTEM HEPaBEHCTB 1
C IByMsI I€pEMEHHBIMU

39 CucremMbl HEpABEHCTB C JIByMsl [IEPEMEHHBIMU 1

40 KonTtponrHas padota no teme "KBanparusie 1
HepaBeHCTBA"

41 buxBanpaTHble ypaBHEHUS 1

42 [Ipumepsl NpuMEHEHNI METOI0B PABHOCUIIBHBIX 1




peoOpa3oBaHMii, 3aMEHBI IEPEMEHHOM,
rpauuecKoro MeTo/ia MpH PelicHUH yPaBHEHUH 3-
i u 4-i1 crenenei

[Tpumepsl npUMEHEHHIT METO0B PAaBHOCUIIbHBIX
peoOpa3oBaHMid, 3aMEHBI IEPEMEHHOM,

43
rpaduuecKoro MeTo/ia Py PelIeHNH ypaBHEHUH 3-
i u 4-i1 creneHei
[IpuMeprl nprMeHEHNI METOJ0OB PaBHOCHIIBHBIX

44 npeoOpa3oBaHMii, 3aMEHbI IEPEMEHHOM,
rpaduyeckoro MeToja Mpu pelieHuy ypaBHeHu# 3-
W u 4-1i cTeneHen

45 Pemenue npo6GHO-paliiOHANIbHBIX YPaBHEHUHN U
HEPaBEHCTB

46 Pemenne npoOHO-paniMOHaIBLHBIX YPABHEHUH U
HEPaBEHCTB

47 Pemenne npoOHO-paniMoOHaIBLHBIX YPABHEHUH U
HEPABEHCTB

48 Pemenue npoOGHO-paliioHANIbHBIX YPAaBHEHUN U
HEPaBEHCTB

49 Pemenue cucrem ypaBHEHUI C IByMsI
MepEMEHHBIMU

50 Pewrenue cucrem ypaBHEHUH € AByMs
MepEMEHHBIMU

51 Pemienue npocrenmnx cCucTeM HEITUHEUHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU

59 Pemenune npocTelmmx cCUCTEM HEIMHEWHBIX

ypaBHEHUH C IByMs NEpeMEHHBIMU




Pemenue npocTredmmx CuCTEM HEJTMHEWHBIX

53 YPaBHEHUH C ABYMS IEPEMEHHBIMU

54 Pemrenne npocTenmmx CUCTEM HEJIMHENHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

55 I'paduueckuii METO PEIICHUsT CHCTEMBI
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU

56 I'padmueckuii MeTo pereHus CUCTEMBI
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU

57 Cucrema 1ByX HEJTMHEHHBIX YPaBHEHUN € ABYMS
MEPEMEHHBIMHU KaK MOJEIb PEaJTbHON CUTYalluu

58 Cucrema 1ByX HEJIMHEMHBIX YPABHEHUH C IBYMs
MIEpEMEHHBIMHU KaK MOJIEIb PeabHON CUTYaI[UU

59 CucreMa IByX HEJIMHEHMHBIX YPAaBHEHUU C IBYMsI
IIEPEMEHHBIMHU KAK MOJIEIIb PEAIbHON CUTYAIIMU

60 CucreMa IByX HEJTMHEMHBIX YPAaBHEHUM C IByMsI
IIEPEMEHHBIMHU KAK MOJIEIIb PEAIbHON CUTYAIINU

61 CucreMa HeIMHEHHBIX YPAaBHEHU C apamMeTpoM

62 CucreMa HeIMHEHHBIX YPAaBHEHUN C TapamMeTpoOM

63 CucreMa HeJIMHEHHBIX YPAaBHEHU C TapamMeTpoM

64 [IpocTeiimre HepaBeHCTBA C ABYMsI IEPEMEHHBIMU
U UX CUCTEMBI

65 KounTtponsHas paborta o teme "YpaBHeHHs,
HEpPaBEHCTBA U UX CUCTEMBI"

66 IloHsATHE YNCIIOBO OCIENOBATEIBHOCTH.
KoHeuHble 1 O€CKOHEUHBIE MTOCIEI0BATEIbHOCTH

67 OrpanndeHHas oCJIeJ0BATEIbHOCTE. MOHOTOHHO

BO3pacTaromias (y6LIBaIOIJ_Iaﬂ) nocCJaca0BaTCIIbHOCTDb




CnocoObl 3aJaHHuA II0CIICA0BATCIIBHOCTH

68 OTHCATEeNbHBIN, TAOIUYHBIN, C TOMOIIBIO (POPMYIIBI
N-ro 4jeHa, peKyppEeHTHBIN

69 ApudmeTrueckas ¥ reOMeTprUYecKas Mporpeccuu

70 ApupmeTrnueckas ¥ reOMeTpUIecKasl porpeccuu

71 CpoiicTBa 4jieHOB apu(pMETHUYECKON U
r€OMETPUYECKON MPOrpeCCUit

7 CpoiicTBa 4jIeHOB apu(pMETHIECKON U
F€OMETPUYECKON MPOrpeCCUit

73 ®opmysbl N-ro uieHa apuPpMeTHIecKo 1
T€OMETPHUUYECKON MPOTrpeECCUit

74 ®opmysbl N-ro ujieHa apupMETHIECKON 1
reOMETPUUYECKON TPOrpecCuii

75 dopmyibl N-T0 WieHa apuhMEeTUIECKON U
reOMETPUUYECKON TPOrpecCuii

76 DopMysbl CyMMBI IEPBBIX N YWICHOB
apupMETHYECKON U TEOMETPUUICCKON TTPOrPECCHid

77 @DopMysbl CyMMBI IEPBBIX N YWICHOB
apupMETHIECKON U TEOMETPUUICCKON TTPOrPECCHid

78 DopMysbl CyMMBI IEPBBIX N YIECHOB
apu(pMeTHYECKON U FreOMEeTPUYECKOM Nporpeccuit

79 3aauy Ha MPOLIEHTHI, OAHKOBCKUE BKJIAIbl U
KpEIUThI

80 3aauy Ha MPOLEHTHI, OAHKOBCKUE BKJIAIbI U
KpEIUThI

81 3aauy Ha MPOLIEHTHI, 0AHKOBCKUE BKJIAIbI U

KpCAUTHI




3ajaun Ha MPOIIEHTHI, 0AHKOBCKHUE BKJIAJbI U

82
KpPEIUTHI

83 3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE BKJIAIbI U
KpPEIUTHI

84 3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE BKJIAIbI U
KpPEIUTHI

85 3ajaun Ha MPOIIEHTHI, 0AHKOBCKHUE BKJIAJIBI U
KpEIUTHI
[IpencraBnenue 0 CXOAUMOCTH

86 MOCJIEI0BATEILHOCTH, O CYMMHUPOBAaHUHT
0eCKOHEYHO yObIBaroOIIe reoMeTpuyecKon
MPOTPECCUU
[IpencraBnenue 0 CXOAUMOCTH

87 MOCJIEI0BATETLHOCTH, O CyMMUPOBaHUH
OCCKOHEYHO YOBIBAIOIICH T€OMETPUUECKON
Mporpeccun

88 Meroa MaTeMaTHYECKON UHIYKIIUH

89 Meroa MaTeMaTHYECKON UHIYKIIUH

90 KontponbHas padota o teme "HucioBsie
MOCJIEIOBATENILHOCTU U IPOTpeccuu’”

91 Kopens n-it crenenn. CBocTBa KOPHS N-i CTENEHU

92 Kopensb n-it crenenn. CBoMCTBa KOPHS N-i CTENIEHU

93 Kopensb n-it crenenn. CBoMCTBa KOPHS N-i CTENEHU

94 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U eé
CBOMCTBA

95 Crenenb C pallMOHAJIBHBIM MOKa3aTeIeM U eé

CBOICTBa




CreneHs ¢ palluOHAJIBHBIM [10KA3aTEIEM U €€

96 .
CBOMCTBA

97 ToxnecTBeHHble TpeoOpa30BaHUs BbIPAKEHUH,
CcoAEepKalIuX KOPEHb N-I CTEIIEHU

98 ToxnecTBeHHble IpeoOpa30BaHUs BhIPAKEHUH,
CoJiepKalIux KOPeHb N- CTENEHU

99 ToxnecTBeHHbIe TpeoOpa30BaHMs BhIPAKEHUH,
CoJiepKaliux KOPeHb N- CTENEHU
ToxnecTBeHHbIE TpeoOpa30BaHMs BhIPAKEHUH,

100 COJICPIKANTUX CTETICHb C PAIllHOHATHHBIM
rokasarejeM
ToxnecTBeHHbIe MpeoOpa3oBaHUs BhIPAKEHUH,

101 COJIEpXKAITUX CTETICHb C PAIMOHATBHBIM
noxasarejeM

102 KonTtponbHas padota o teme "CrerneHs ¢
palMOHAIBLHBIM TTOKa3aTeneM"
[ToBTOpeHue u 06o6meHre. Ynucna U BEIYUCICHUS

103 (3anmuch, CpaBHEHHE, IEHCTBUS C IEHCTBUTEILHBIMHU
YUCJIAMH, YUCIIOBAs MIPsMast)
[ToBTOpenue u o6o6menne. Ynciia u BEIYUCICHUS

104 (3anmuch, CpaBHEHHE, ICHCTBUS C JICHCTBUTEILHBIMHU
YUCJIAMH, YHCIIOBAs MPsMast)

105 [ToBTOpeHue u 0600mEeHre. Yncna U BEIYUCICHUS
(TIPOLIEHTHI, OTHOIIICHHUS, TIPOTIOPIIUH )

106 [ToBTOpenue u 06061meHue. Uncna 1 BHIYUCIECHUS
(TIpOTIEHTBI, OTHOIIIEHUS, TIPOTIOPIIHH )

107 [ToBTOpenue u 0606meHue. Uncna 1 BEIYUCICHUS




(pelreHue 3a1a4 U3 peagbHOM KU3HN)

108

[ToBTOpenue u 060061meHue. Uncna 1 BEIYUCICHUS
(petreHue 3a1a4 U3 peagbHOM KU3HN)

109

[ToBTOpenue u o6odmeHre. Yucna u BEIYUCICHUS
(oxpyriienue, mpuOIIKEHHE, OIIEHKA)

110

[ToBTOpenue u o6odeHne. TekcToBbIe 337241
(peleHye TEKCTOBBIX 3a7a4 apu(PMETHUUECKUM U
anredpanveckuM croco0amn)

111

[ToBTOpenue u o6odeHne. TekcToBbIe 337241
(pelieHue TEKCTOBBIX 3a7a4 apu(PMETUYECKUM U
anredpanveckumM croco0amn)

112

[ToBTOpenue u o6obmenue. TexcToBbIe 3a7a9n
(peleHye TEKCTOBBIX 3a7a4 apu(PMETHUYECKUM U
anreOpanvecKuM CrocoOaMm)

113

[ToBTOpenue u o6obmenue. TekcToBbIe 3a1a9n
(perreHne TEKCTOBBIX 3a7a4 apU(PMETHIESCKUM U
anreOpanvIecKuM Criocooamm)

114

[ToBTOpenue u 06o0meHne. TeKkcTOBbIC 3a7aUn
(penieHue TEKCTOBBIX 33724 apU(PMETUICCKAM U
anreOpanvecKuM Crocodamm)

115

[ToBTOpenue u o6o0IIeHUe. TeKCTOBBIC 3a0aUn
(pelieHue TeKCTOBBIX 33724 apU(PMETHICCKUM U
anreOpanvecKuM CrocoOaMm)

116

[ToBTOpeHue u 0600meHne. Anredpandeckue
BbIpaxkeHus (mpeoOpa3zoBaHue anredOpandeckux
BBIpAXXEHUH, CO/IEPKAILUX CTETEHb C LIEIbIM
MoKa3aTesem)

117

[ToBTOpenue u o6oOIeHue. Anredpanyeckue




BbIpakeHus (mmpeoOpa3zoBaHue anreOpandeckux
BBIPAKECHUM, COACPKAILNX CTENEHD C LEJIBIM
MOKa3aTeJIeM)

118

[ToBTOpenue u 06061meHne. Anredpanyeckue
BbIpakeHUs (mpeoOpa3oBaHue anreOpanyecKux
BBIPAKCHUH, CO/IEPKAIUX CTETIEHb C LIETBIM
MOKa3aTeJIeM)

119

[ToBTOpenue u 06061meHne. Anredpanyeckue
BbIpakeHUs (mpeoOpa3oBaHue anreOpanuecKux
BBIPAKEHUH, cofiepKalux apupMeTHIecKuii
KBa/IpaTHBIN KOPEHB)

120

[ToBTOpeHue u 06006menHne. AnredpandecKue
BbIpakeHus (mpeoOpa3oBaHue aareOpanyecKux
BBIpAKEHUH, COJIepKaUX apuPMETHICCKUT
KBaJpaTHBIA KOPEHB )

121

[ToBTOpeHue u 06obmEeHne. Anredpandeckue
BBIpakeHUs (IpeoOpa3oBaHue anreOpanvaecKux
BBIpaXCHUH, COJIepKaIINX apupMeTHIecKuit
KBaJ[paTHBIA KOPEHb )

122

[ToBTOpeHue u 0600meHne. AnredpandecKue
BBIpakeHus (IpeoOpa3oBaHue MEIbIX U IPOOHO-
palMoOHALHBIX BBIPAKCHUH )

123

[ToBTOpeHUE u 0000mEeHNe. AnredpandecKue
BBIpakeHUs (IpeoOpa3oBaHue 1EIbIX U IPOOHO-
paIoHaIbHBIX BBIPAKEHUN)

124

IToBTOpenue u o6oOmeHue. Anredpanyeckue
BbIpaXkeHHUs (Mpeobpa3zoBaHue EIbIX U APOOHO-
panMoHaIbHBIX BBIPAXKEHU)




125

[ToBTOpenue u o6oOmIeHne. Anredpanyeckue
BhIpaKeHHs (MIPeoOpa3oBaHUE LENbIX U JIPOOHO-
palOHaIbHBIX BbIPAXKEHUN)

126

[ToBTOpenue u 06061meHne. Anredpanyeckue
BBIpaKeHHUS (pa3iokKeHne MHOTOWICHA Ha
MHOJKUTEIH, B TOM YHCIIE C UCIIOJIb30BAaHHEM
(hopMys COKpaIIEHHOTO YMHOXKEHUS)

127

[ToBTOpenue u 06061meHne. Anredpanyeckue
BBIpaXEeHUS (pa3iokeHne MHOTOWICHA Ha
MHOJKUTEITH, B TOM YHCIIE C CIIOJIb30BaHHEM
(hopMysT COKpaIIEHHOTO YMHOKEHUS)

128

[ToBTOpeHue u 06006menHne. AnredpandecKue
BBIpKEHUS (pa3yioKeHUE MHOTOWICHA Ha
MHOKHUTENH, B TOM YHCIIE C UCITOIb30BaHUEM
(hopMysT COKpaIIEHHOTO YMHOXKEHUS)

129

[ToBTOpeHue u 06006meHne. AnredpandecKue
BBIpaKeHUs (MOJICTUPOBAHHUE C IIOMOIIBIO (hopmyIT
peabHBIX MPOIECCOB U SBJICHHN )

130

OynKIuK (MOCTPOSHHUE, CBONCTBA N3YYCHHBIX
GhyHKIIMI)

131

[ToBTOpenue u 0606menne. yHKIUHN (MTOCTPOCHUE,
CBOMCTBA M3YYCHHBIX (DYHKIIHA)

132

[ToBTOpenue u 0606menne. DyHKIUH (TOCTPOCHHE,
CBOMCTBA M3YYCHHBIX (DYHKIIHA)

133

IToBTOpenue u o6o0menue. CyHKIUH
(rpaduueckoe perieHne ypaBHEHUIH U UX CHCTEM)

134

IToBTOpenue u o6oOmeHne. OyHKINH
(rpaduueckoe perieHne ypaBHEHHH U UX CHCTEM)




135 Hrorosas koHTpOJIbHAS paboTa 1

136 [ToBTOpenue u 0606menne. yHKIUN
(MoenupoBaHuE PeAIbHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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