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HOACHUTEJIBHAA 3AIIMCKA

AnreOpa sBISETCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHusA: OHAa OO€CNeYMBAET M3YYEHHE JAPYTUX JUCUUIUIMH  Kak
€CTECTBEHHO-HAYYHOT0, TaK H TyMaHUTapHOTO IIUKJIOB, €€ OCBOCHHE
HEOOXOIMMO ISl TIPOJOJDKEHUS OOpa30BaHUSA W JUIsl TTOBCEAHCBHOW >KH3HHU.
PazButne y oOydaromuxcsi Hay4YHBIX NPEACTABICHUNA O TMPOUCXOXKICHUH W
CYIIIHOCTH anreOpandyecKkux abCTpakInid, CIoco0e OTpaKEHUsI MaTeMaTHUYEeCKON
HAYKOW SBJICHUW M MPOIIECCOB B MPUPOJIC U OOIIECTBE, PO MaTEeMaTHIECKOTO
MOJICIMPOBAHKMSI B HAyYHOM IIO3HAHWMM W B TMPAKTUKE CIIOCOOCTBYET
(GOpMHUpPOBAHUIO  HAYYHOTO  MHPOBO33PCHHSI W  KA4eCTB  MBIIUICHUS,
HEOOXOIUMBIX I ajanTalldd B COBPEMEHHOM ITM(GPOBOM  OOIIECTBE.
N3yuyenue anreOpwl oOecrieunBaeT pa3BUTHE YMEHHUs HaOJt0/1aTh, CPAaBHHUBATH,
HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHS, BBIBOJBI, ()OPMYIHPOBATH
yrBepxkaeHuss. OcBoeHHE Kypca anreOpsl o0ecreuynBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJIEHUST 00YYaIONIUXCS: OHU HCIONB3YIOT JNEAYKTHUBHBIE M HHIYKTHBHBIC
paccykaeHusi, 0000IIeHne U KOHKPETU3alluio, adCTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mpeanoyaracT 3HAYUTENBHBIA OO0OBEM CaMOCTOSTEIBHOU
JESTENBHOCTH OOYYaIOIIUXCS, TOITOMY CaMOCTOATEIBHOE pEIIeHHE 3a]1a4y
oOydJaloIMUMHCS  SABIAETCA  pealu3alueil  JAesSTENbHOCTHOTO  MPUHIUIIA
o0y4eHUSI.

B crpykTrype mporpammel ydeOHOro Kypca «Anredpa» yriyoJ€éHHOTO
U3Y4YCHHs] OCHOBHOE MECTO 3aHHMAIOT COJIepPKATEeIbHO-METOJAMYECKUE JIMHUU:
«Yucna W BBIYUCICHUS», «ANTreOpanuecKkue BBIPAKEHUS», «YPaBHEHUA U
HepaBeHCTBa», «Dynkmumy. Kaxmgas U3 3TUX coaepKaTelIbHO-METOIUYECKUX
JUHUN  pa3BUBAeTCI HA MPOTSHKEHUU TPEX JIET H3YyYEHUsA  Kypca,
B3aMMOJICUCTBYSl C JAPYTMMH €ro JuHUSMUA. B Xoje wusydeHus Kypca
00y4YaromMMCs IPUXOUTCS JIOTHUECKH PACCYkAAaTh, UCIOJIB30BaTh TEOPETUKO-
MHO>XECTBEHHBIM SI3bIK. B CBSI3M C 3THM B TporpaMmy ydeOHOTO Kypca
«Anrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBHI JIOTUKH, TIPEJICTABICHHBIE BO BCEX
OCHOBHBIX pa3lieiiax MaTeMaTH4eCKoro oOpa3oBaHUS U CIOCOOCTBYIOIIHE
OBJIAJICHNIO O0YYaIOIIMMHUCS OCHOB YHHUBEPCAIHLHOTO MAaTEMaTHYECKOTO S3bIKA.
ConepxaTeTbHON M CTPYKTYPHOUW OCOOCHHOCTBIO yU4eOHOTro Kypca «Areopa
SBIISIETCS] €70 MHTETPUPOBAHHBINA XapaKTep.

Conepxxanue muHUM «YuCaa W BBIYUCICHUSD» CIYKAT OCHOBOW JUJIA
JaNbHEWIIET0  W3YYCHHS  MAaTeMAaTHKH, CIOCOOCTBYET  pPa3BUTHIO Yy



oOydJaromuxcs  JIOTUYECKOrO0  MBINUICHUs,  (GOPMUPOBAHUIO  yMEHUS
MOJIb30BAThCS AJITOPUTMAMHU, a TAKKE MPUOOPETEHUIO MTPAKTUUECKUX HABHIKOB,
HEOOXOJIUMBIX JJIsi TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHUS O YHCIE HA
YpPOBHE OCHOBHOTO o00IlIer0 0O0pa3oBaHUs CBSI3aHO C palMOHAIBLHBIMU U
UppAIllMOHAIIBHBIMU ~ 4YHCIIaMH,  (OpMHUpOBAaHMEM  MPEJCTABICHUH O
JEUCTBUTEIILHOM YHCJie. 3aBEpIICHUE OCBOCHMS YMCIOBOM JIMHUM OTHECEHO K
cpeaHeMy o0I1IeMy 00pa30BaHHUIO.

CopepxaHue JAByX anreOpanueckux JHHUM — «Ausrebpanyeckue
BBIPOKCHUS» U «YPaBHEHUSI M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y
oOydJaromuxcs MaTEeMaTUYECKOTo ammapara, HEoOXOAUMOro Il peuieHus
3a/1a4 MaTeMaTHKH, CMEXHBIX TNPEJAMETOB M OKpyKarouied peanbHOCTH. Ha
YPOBHE OCHOBHOI'O 00Ilero oO0pa3oBaHUs Y4YeOHBIH MaTepuall TpyHnnupyercs
BOKPYT' pallMOHAIIBHBIX BBIpaXXeHUU. Ausredpa JIeMOHCTPUPYET 3HAUYCHUE
MaTeMAaTHKU KaK s3bIKa JJIsI TOCTPOCHUS MAaTeMaTUYECKUX MOJIENICH, ONUCaHus
IPOLIECCOB M ABJICHUN pealibHOro mupa. B 3amaum oOyueHnus anreOpe BXOAST
TaK)Ke JaJIbHEeHIIee pa3BUTHE AITOPUTMUYECKOTO MBIILICHHsI, HEOOXOIMMOTO, B
YaCTHOCTH, JJISI OCBOCHHMS Kypca HWH(OPMATUKH, W OBJIQJCHUE HaBBIKAMU
NeAYKTUBHBIX  paccyxaeHuil.  IIpeoOpa3oBaHue  CHUMBOJIBHBIX  (opM
CIIOCOOCTBYET Pa3BUTHIO BOOOpPa)KEHHUs, CHOCOOHOCTEH K MaTeMaTUYEeCKOMY
TBOPYECTBY.

Copnepxanvne  GyHKUMOHAIBHO-TPAPUUECKON JUHUU  HAIEJIEHO HAa
nojiyueHue OOyYaroNIMMHUCS 3HAHUW O (QYHKIMSIX Kak  BaKHEWIIen
MaTEMaTUYECKOM MOJENU JJid ONHCAHHWS U WCCIENOBAaHUSA DPa3HOOOPAa3HBIX
IPOIIECCOB W SBJICHWM B TIpupoae W oOmectBe. M3ydeHme MaTepuana
CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOMIMXCS YMEHHS HCIOIb30BaTh Pa3UYHbIC
BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATHKU — CJIOBECHOTO, CUMBOJINYECKOTO,
rpadudeckoro, BHOCUT BKJaad B (GOPMHUPOBAHUE TPEICTABICHUNH O POJH
MaTeMaTUKU B Pa3BUTHU UBUIIU3ALUU U KYJIbTYPHI.

Yrinyonéunbrit Kypc anreopbl XapaKTepu3yeTcs U3y4YEHUEM
JOTIOJIHUTENIBHOTO TEOPETUYECKOTO amnmapaTta M CBA3aHHBIX C HUM METOJIOB
pemieHuss 3amad. AnreOpa SBISETCA S3bIKOM JJIsl OMHCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIYKUT OCHOBOW MaTE€MaTHYECKOro moaenupoBanus. [lpu
ATOM CaM# OOBEKTHl MATEMATHUYCCKUX YMO3AKIIOUCHHUN U MPHUHSITHIC B anreope
MpaBWia WX KOHCTPYHPOBAHHS CIIOCOOCTBYIOT (HOPMHUPOBAHHUIO YMEHUMU
00OCHOBBIBaTh UM JIOKa3bIBaTh CYKICHHS, pPA3BUBAIOT MAaTEMaTHYECKYIO
MHTYULIUIO, KpPaTKO M HACJSHO PACKPBIBAIOT MEXAHU3M  JIOTHYECKUX
MIOCTPOCHHUI U ydaT UX MPUMEHEHHUI0. TeM cambIM ainreOpa 3aHUMAET OJHO U3



BEIyIMUX MECT B (HOPMHUPOBAHHHM HAYIHO-TCOPETHUECKOTO  MBIIUICHHSI
00y4Jaromuxcs.

CornacHo ydyeOHOMY IMIaHy B 7-9 kjaccax u3y4yaercs y4eOHbIA Kypc
«Anrebpay, KOTOPBIN BKIIIOYAET CJICAYIOIINE OCHOBHBIE pa3fieibl COJACPKAHUS:
«Yucna W BBIYUCICHHS», «ANTeOpandecKue BBIPAXKCHUA», «YPaBHEHUS U
HEpaBEHCTBaY, «DyHKIIUNY.

Ha wu3yuenue ydeOHOro kypca «Ainrebpa» orBoautca 408 udacoB: B 7
kimacce — 136 gacoB (4 yaca B Hememo), B 8 kinacce — 136 gacoB (4 yaca B
HeJneno), B 9 kimacce — 136 yacoB (4 yaca B HEJICIIO).

COIAEPKXAHUE OBYUEHUASA
7 KIIACC

Yucsa v BLIYUCTICHUS

Pannonansubie uncna. CpaBHEeHHUE, YHOPSIOUYMBAHUE U apU(METUUYECKUE
NEUCTBHS C PallMOHAIBHBIMU YUCIaMu. YHCIIOBas mpsiMasi, MOJYJIb YHCIIA.

CreneHp ¢ HaTypaJdbHBIM IOKa3aTeJIeM M €€ CBOWCTBA. 3alHMCh YUCIA B
NECATUYHOMN MO3UIIMOHHOM CUCTEME CUUCIICHUS.

Pemenue TekcToBBIX 3a7a4 apudMeTuuecKuM crocobom. Pemienue 3amau
U3 pealbHOW MPaKTUKH Ha YacTH, Ha JpoOW, HA MPOLEHTHI, NMPUMEHEHHE
OTHOILIEHHUM M MPONOPIUN NPHU PELICHUH 3a/1a4, PEIICHUE 3a/1a4 Ha JBUKCHHE,
padoTy, MOKYIIKH, HAJIOTH.

JenumocTs 1enbix uncen. CBoMCTBa ASTUMOCTH.

[IpocTeie u coctraBHblE yucina. UYETHble W HEd€THBIE unchaa. [IpusHaku
nenuMocty Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku AETMMOCTA CYMMBI U
MPOU3BENCHUS LEIbIX 4YHCEN TMpU PEIIeHUH 33aJad € [PaKTHYECKUM
COAEPKAHUEM.

HanGonpmmii oOmuii nenurens W HaWMEHBIIee oOIee KpaTHOE JIBYX
yucell. BzaumHo npocteie uncia. Anroputm EBknnaa.

Henenne ¢ octaTkoM. ApudMeTrndecKre ornepannuy Hajl OCTaTKaAMH.

AuredOpanyeckue BbIpaKeHU

BolpaxeHue ¢ nepeMeHHbIMH. 3HAUEHUE BBIPAXKEHUSI C TMEPEMEHHBIMU.
[IpeacraBneHne 3aBUCUMOCTH MEK/ly BETUYMHAMHU B BUJE (DOPMYIIBIL.

ToxnecTso. ToxnecTBeHHbIE  MpeoOpa3oBaHusl  adreOpanyecKux
BbIpaKCHUH. [[0Ka3aTeNbCTBO TOXKIECTB.



OnnowreHnsl. OqHOWIEH cTaHAAPTHOrO BUAa. CTeneHb ONHOUIECHA.

MHorouneHnsl. MHOrowieH craHmapTtHoro Buaa. CTeneHb MHOTOWICHA.
Cnoxenue,  BBIYMTAHHE, YMHOXEHHE W JEJICHUE  MHOTOYJICHOB.
[IpeobpazoBaHue 1171010 BhIpakeHUsI B MHOrowieH. KopHu MHOro4ieHa.

@opMyJbl COKpPAaIEHHOTO YMHOMKEHMS: KBaJpaT CYMMbl M KBajpaT
Pa3HOCTH ABYX BBIpAXEHUH, KyO CyMMBbI U KyO Pa3HOCTH JABYX BBIpaXEHHH,
Pa3HOCTh KBaJAPATOB JIBYX BBIPAKECHHH, IPOU3BEICHUE PA3HOCTH U CYMMBI JIBYX
BBIp@YKEHU I, CyMMa M Pa3HOCTb KyOOB JBYX BbIPaKEHUI.

Paznoxxenne MHOrouseHa Ha MHOXHUTeNUW. BbiHeceHue — o01ero
MHOKHTENS 32 CKOOKH. MeTo/ rpyniupoBKH.

YpaBHeHUsS ¥ HEPABEHCTBA

VYpaBHenne ¢ opHOM nepemeHHOM. Kopenb ypaBHeHusa. CBoiicTBa
YPAaBHEHUH C OJJTHOW NEPEMEHHON. PaBHOCUIIBHOCTD YpaBHEHUN. Y paBHEHHUE KakK
MaTeMaTH4eCKas MOJIENb PEATbHON CUTYallUH.

JIuHelHOEe ypaBHEHHME C OJIHOM TMEpEeMEHHOW. YHMCI0 KOpHEW JIMHEWHOTO
ypaBHeHUs. PernieHue TEKCTOBBIX 3a/ad C MOMOUIBIO JIMHEHMHBIX YpaBHECHUI.
JIuneliHOEe ypaBHEHHE, COJEpKAIIEE 3HAK MOIYJIS.

VYpaBHeHue ¢ OByMsi nepeMeHHbIMHU. ['paduk JIMHEHMHOrO ypaBHEHHUS C
OByMsi nepeMeHHbIMU. CuCTeMbl JIMHEWHBIX YpaBHEHHH C  AByMs
nepeMeHHbIMU. ['paduueckuii METOl peleHus CUCTEMBI JTUHEHHBIX YpaBHEHUN
C AByMs INEpEeMEHHBbIMU. PelieHue CHUCTEM JIMHEHMHBIX YpPaBHEHUH C JABYMs
NEPEMEHHBIMH METOJOM MOJACTAHOBKH M METOJOM ciloxkeHus. Cucrema ABYX
JIMHEWHBIX YPAaBHCHUW C JABYMSI IIEPEMECHHBIMM KakKk MOJEIb pPEAIbHOU
CUTYyallUH.

DOyHKUUMN

Koopaunara toukn Ha mnpsmon. YUucinoBele mpoMexyTkH. PaccrosHue
MEXAY JIBYMSI TOUYKAMU KOOPJIUHATHOU MPSAMOM.

[IpsimoyronbHas cucteMa KoopAuHAT. AOcuucca W OpAMHATA TOYKH Ha
KOOpJMHATHON TmockocTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OPMYIAMH.
Urenne rpadukoB peabHBIX 3aBUCHMOCTEH.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH MEXy BennunHaMmu. [loHsTre ¢yHKINN.
OyHKIMA KaKk MaTeMaThdeckas MoJenb peainpHoro mnpouecca. OOmacTb
ompeseneHuss U o0macth 3HaueHUN (ynkmuu. CrocoObl 3amaHus (QYHKIWU.
I'padpux Pyaxkmuun. ITloHsTHS MakcMMymMa W MHHHMYMa, BO3pAacTaHUS W
yOBIBaHMS Ha PUMEPaX PEaTbHBIX 3aBHCHMOCTEH.

Jluneitnas ¢ynknms, e€ cBorictBa. ['paduk nmuuelinon Qyukmuu. ['padux
dyukun Y = [X|. Kycouno-3ananubie GyHKINN.



8 KUIIACC

Yucaa v BbIYMCICHUS

KBanpatheie kopHU. ApudMeTHUECKUN KBaJpaTHBIM KOpPEHb U €ro
cBoiicTBa. [loHsATHE MppannoHanbHOrO yucia. JeicTBUsl ¢ uppaluOHAIBHBIMU
yucnamu. CBOHCTBa JEHCTBHM € HMppalHOHAIbHBIMH unciiaMu. CpaBHEHUHE
HWpPalUOHAIBHBIX YUCET.

[IpencraBneHnss O paCHIUPEHUSIX YMCIOBBIX MHOXECTB. MHOXeECTBa
HATypaJbHbIX, LEJbIX, PAIMOHAJIbHBIX, JIEHUCTBUTEIbHBIX 4ucel. CpaBHEHUE
yucesl. YucaoBble MPOMEKYTKHU.

HeiictBus ¢ octatkamu. OctaTku cteneHeil. llpumMeHeHue OCTaTKoB K
PELICHUIO0 YPABHEHHI B LIEJIBIX YUCIAX U TEKCTOBBIX 3a/a4.

Pa3mepbl 00BEKTOB OKpY)KAIOIMIETO MUpPA, JJIUTEIHLHOCTH IPOILIECCOB B
okpyxaromieM mupe. CTaHIapTHBIA BUJ YUCTIA.

AJire0panvecKne BbIPasKeHH s

AnrebGpandeckasi 1poOb. [JomycTuMble 3HaUEHUS MEPEMEHHBIX B JIPOOHO-
palMOHANIbHBIX BhIpaXeHusiX. OCHOBHOE CBOMCTBO alreOpanyeckod Ipoodwu.
CrnoxxeHue, BBIYMTAHHE, YMHOXXEHHME U [eJeHHE alreOpandeckux apooeil.
Brinenenue nenoit vactu anredpanyeckoi Ipoou.

Panmonanbubie BBIPAYKECHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
PaLlMOHAJIBHBIX BBIPAKECHUM.

JlonycTuMble 3HA4YE€HUsT NIEPEMEHHBIX B BBIPAKECHUAX, COJAEpPXKAIIUX
apupMEeTHYEeCKUe KBaJpaTHbIE KOPHU. TOXKIECTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHUH, COIEpKAIINX aprUPMETHIECKHE KBAAPATHBIE KOPHHU.

Crenenb ¢ 1elbIM TOKa3aTeneM W e€ cBoiicTBa. IIpeoOpaszoBanue
BBIPAXCHU U, COAEPKALIUX CTEIICHU.

YpaBHeHUs 1 HEPABEHCTBA

KBanpatnoe ypaBHeHune. dopmysia KOpHEN KBaJApaTHOIO YpaBHEHUS.
KosuecTBO IE€WCTBUTENBHBIX KOPHEW KBaApaTHOTO YpaBHEHHs. Teopema
Buera. YpaBHeHHs, CBOAUMBIE K JIMHEWHBIM YPaBHECHUSAM WIM K KBaJIPAaTHBIM
ypaBHeHusAM. KBanpatHoe ypaBHeHME C mapamerpoM. PemieHne TEKCTOBBIX
3a71a4 C MTOMOIIBIO KBAIPATHBIX YPABHEHUM.

JlpoOHO-parioHanbHble  ypaBHEHUS. Pemienne AapoOHO-parmoHATBHBIX
ypaBHeHHU. PellieHre TEKCTOBBIX 3aJa4 C MOMOUIBI0 JPOOHO-pAllMOHATIBHBIX
ypaBHeHUi. ['padmyeckas nHTEpIpeTaNysl yPAaBHCHUI C TBYMS TTEPEMEHHBIMH.

Uucnosbie HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.



HepaBenctBo ¢ mnepemenHoil. CTporue M HECTPOTME HEPABEHCTBA.
CroxeHne M yMHOXEHHE YHMCIOBBIX HEpaBeHCTB. OLIEHMBAaHHME 3HAYCHUS
BbIpakeHus. [{oka3aTenpCTBO HEPABEHCTB.

IToHATHE O pelIEeHHM HEpPaBEHCTBA C OJHOW IIEpEeMEHHON. MHOXECTBO
peLIeHUN HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OAHOM IIEPEMEHHON U MHOXKECTBA €0 PELICHUM.
Pemienrie NMHEHHBIX HEPABEHCTB C OAHOM TmepeMeHHOW. CuHcTeMbl H
COBOKYIIHOCTH JIMHEHMHBIX HEPABEHCTB C OJHOW IiepeMeHHOH. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOIIBIO JINHENHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

DyHKUUH

OO6nacte omnpeneneHuss U MHOXKECTBO 3HaueHH QyHkuuu. CrnocoObl
3amanus QyHkiui. I'padpuk ¢QyHkuuu. YreHue cBOMCTB (yHKIMU 1O €€
rpaduxy. [Ipumepsl rpagukoB QyHKIIHHI, OTpaKarOIMMUX PeabHbIE TTPOILIECCHI.

Jluneitnas ¢ynkuua. OyHKUMM, OMHUCHIBAIOIIME MPIMYIO M OOpaTHYIO
IPOMOPLUOHATBHBIE 3aBUCUMOCTH, UX TPaQUKH.

Oyukumn y = kx, y =kx + b, y=k/x, y = x3, y = Vx, y = [x| u nx
cBoiicTBa. KycouHno-3ajanHbie QyHKIUU.

9 KUIIACC

Yucia 1 BHIYMCICHUA

Kopenp n-ii cremenn u ero cBoiictBa. CTENeHb € paldOHAJIbHBIM
II0Ka3arTeyieM U €€ CBOMCTBA.

AJire0panyvecKune BbIPasKeHH s

ToxnecTBeHHBIE NMPEOOPa30BaHKS BBIPAKESHHUM, COACPKAIUX KOPEHb N-i
crenieHu. ToXKIeCcTBEHHBIE TPeoOpa30BaHus BRIPAKEHUH, COIEPIKALUX CTETICHD
C palMOHAIBHBIM MOKA3aTEJIEM.

KBanparssiii Tpéxunen. KopHu kBajgpatHoro tpéxuineHa. Paznoxenune
KBaJIpaTHOT'O TPEXWICHA HA JINHENHBIC MHOKUTEIU.

YpaBHeHUS U HEPABEHCTBA

bukBagpatHele  ypaBHEHWUS. [Ipumepsl  NPUMEHEHHMH  METOIOB
PaBHOCWIBHBIX TIPE0Opa30BaHUM, 3aMEHBI TIEPEMEHHOM, Tpadrueckoro MeToaa
MIpY PELLICHUN YPaBHEHUN 3-U U 4-1 CTENIECHEMN.

Peuiennie 1poOHO-paliiOHANIBHBIX YPABHEHHUIA.

Pemienne cucreM ypaBHeHMH C€ JBYMSI IIEpEMEHHBIMHU. Pemenue
MPOCTEUIINX CUCTEM HEJIWHEHMHBIX YPABHEHUUW C JABYMs II€PEMEHHBIMH.
I'paduuecknii MeTON penieHUsT CUCTEMbl HETUHEWHBIX YPaBHEHHH C JIBYMs



nepeMeHHbIMU. CucTteMa JByX HEJTMHEMHBIX YPAaBHEHUN C ABYMS NEPEMEHHBIMU
KaK MOJIEJIb PEaJIbHON CUTYALUU.

Hucnosble HEPABEHCTBA. Pewenue JIMHEVHBIX HEPABEHCTB.
Jloxa3aTenbCTBO HEPABEHCTB.

KBangpaTHple HEepaBeHCTBA C OJHOW NEpEeMEHHOM. PemieHue KBaapaTHBIX
HEpPaBEHCTB TIpauueckKuM METOJOM M METOJAOM HHTepBajoB. Meroa
VHTEPBAJIOB I PAlMOHAJIBHBIX HepaBeHCTB. [Ipocreinmue HepaBeHCTBA C
napaMeTpoM.

Pemienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nByMsi nepeMeHHbIMU. PerieHre HepaBeHCTBA C ABYMSA
nepeMeHHbIMU. CHCTEMBbI HEPaBEHCTB C JIBYMsI NepeMeHHbIMH. ['paduyeckuii
METO/I PELICHUS] CHCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMM.

DOyHKUUH

Oynknust.  CpoiictBa  GyHKIMH: HYIW  (QYHKIHUH, TTPOMEXKYTKH
3HAKOIMOCTOSHCTBA ()YHKIIMH, IPOMEXKYTKH BO3pAaCTaHUs U YObIBaHUsI () YHKITUH,
yéTHpIe U HE4YETHble (YHKIMH, HAWOOJbIIee W HAUMCHbBIIECE 3HAYCHUS
byHKIIUN.

Ksampatnunas ¢yHkius u e€ cBoicTBa. lcmomb3oBaHUE CBOWMCTB
KBafpaTUYHOW (yHKIMM ana  pemeHus 3anad.  [loctpoenue rpaduka
kBagpaTuyHod (QyHkiuu. [lonoxenue rpaduka KBagpaTUYHOUW (PYHKIUU B
3aBHCUMOCTH OT €€ Koo punuentos. I'paduku GyHkuuii y =ax2, y = a(X — m)?
u y = a(x — m)> +n. Iloctpoenne rpadukoB (QYHKIUHA C [TOMOLIBIO
npeoOpa3oBaHUi.

HpoOHo-nmuneitHas Gynknus. Mccnenopanue QyHKIUi.

Oyukius Y = X" ¢ HaTypaJlbHBIM MOKa3aTeneM N u e€ rpaduxk.

YmncJioBbIe MOCTEA0BATEIbHOCTH M MPOrPeccuu

[Tonsite ymcnoBod mocienoBaTenbHOCTH. KoHeuHble U OECKOHEYHbBIC
nocieaoBaTenbHOCTH. OrpaHUYEHHAs MOCIEI0BAaTEIbHOCTh. MOHOTOHHO
Bo3pacTaromas (yObIBaroiiasi) mocliienoBaTeabHOCTh. CrocoObl  3ajaHUs
MOCJICTIOBATEILHOCTH: OMMCATENbHBIN, TAOJUYHBIN, C TTOMOIILI0 (HOPMYIBI N-TO
YJI€Ha, PEKYPPEHTHBIM.

Apudmernyeckas M TeoMmeTrpudeckas mnporpeccur. CBOICTBAa YICHOB
apuQMETHIECKO W TeoMeTpuueckord mporpeccuit. Dopmynsl N-TO UiIeHa
apuPMETHIECKON U TeOMETPUUECKON Tporpeccuii. @opMyIibl CyMMBI TTEPBBIX N
YWIEHOB apu(METHYECKOM U TeOMeTpUUYecKor mporpeccuid. 3agayud  Ha
MPOLIEHThI, 0AHKOBCKHUE BKJIA/Ibl, KPEJIUTHI.

[IpencraBneHne 0 CXOOMMOCTH NOCIENOBATEIBHOCTHA, O CYMMHPOBAHUH
OECKOHEUYHO yObIBaIOIEH T€OMETPUUECKON MPOTPECCHH.



Merton MaTeMaTU4ECKOU UHIYKIIUH. IIpocreimue IIPUMEPHI



IIJTAHUPYEMBIE PE3VYJIbTATDI OCBOEHMHA I[TPOI'PAMMBI
YUYEBHOI'O KVYPCA «AJITEGPA» HA VYIJIVBJIEHHOM VYPOBHE
OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHHS IPOrpaMMbl II0 MaTEMAaTUKE
XapaKTEPU3YIOTCS B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:

NPOSIBJIEHUEM HMHTEpeEca K TMPONUIOMY M HACTOSIIEMY POCCUHCKON
MAaT€MAaTUK{, LEHHOCTHbIM OTHOLIEHWEM K JOCTHKEHUAM POCCHMCKHX
MAaTE€MATHUKOB U POCCUICKON MaTeMAaTHYECKON IIKOJbI, K UCIOJIb30BAaHUIO 3TUX
JOCTUXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpakJlaHWHA W peasu3aliu
€ro Mnpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpolenyp TpaxJAaHCKOTO oOIiecTBa
(mampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIEHUIO ATHYECKUX
npo0OsieM, CBSI3aHHBIX C MPAKTUYECKUM TNPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIBHO-3THYECKUX MPUHLIMIOB B JEATEIbHOCTH
YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM HAa AaKTUBHOE YYacTHE B PEUICHUU IPAKTHUUYECKUX 3a]ad
MaTE€MAaTHYECKON HANpPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTHM MAaTEMaTHYECKOTO
o0pa3oBaHUs HAa MPOTSHKEHUH BCEH YKU3HM JUIS YCIICIIHON MPodheCCHOHAIBHON
NESTENBHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM HWHIWBUIYAIbHOW TPAGKTOPUU OOpa30BaHUS U SKHU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

CHOCOOHOCTbIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3aj]ay, PELICHUH, pacCcyXIeHUN, YMEHUIO BUICThH
MaTeMaTH4YECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEl HAYYHOI'0 MO3HAHMS:

OpPHUEHTALlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
IIPEICTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, TPUPOIbI
U 00IecTBa, MOHUMAaHUEM MaTeMaTUYeCKOM HayKH Kak c(epbl 4eIOBEYECKOM
NEATEeNIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIs Pa3BUTHSI LIUBUIIN3ALINH,
OBJIQJICHUEM S3bIKOM MATEeMaTUKH W MaTeMaTUYECKOM KYJIbTYpOH Kak



CPEACTBOM TIO3HAHUA MHUpPA, OBJAJICHUEM HaBBIKAMU HCCIEA0BATEIbCKON
NEATENbHOCTH;

6) pusnveckoro BocnuTaHus, GopMUpPOBaAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONOJYYHs:

TOTOBHOCTBHIO MPUMEHSTh MATEMATHYECKUE 3HAHUA B HMHTEPECAX CBOETO
3MI0POBBS, BEIEHHS 3J0pOBOr0 o0pa3a KU3HU (370pOBO€ THTaHWUE,
cOaTaHCUPOBAHHBIN PEXKUM 3aHATHM M OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKa pedieKCHUH, MPU3ZHAHUEM CBOETO
mpaBa Ha ONIMOKY M TaKOTO JK€ MpaBa JAPYroro 4eoBeKa;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS

OpHUEHTAllMEl HAa MPUMEHEHUE MAaTeMaTUUYE€CKUX 3HAHUM [JI1 PELICHUS
3a/1a4 B 00JIaCTH COXPAaHHOCTHU OKPYKAIOIIEH Cpe/bl, MIIAaHUPOBAHUS MTOCTYITKOB
U OIIEHKHU MX BO3MOKHBIX MOCJEICTBUM NI OKPYXKAIOUIEH Cpelibl, OCOZHAHUEM
I00aJIBLHOTO XapaKTepa AKOJOTHUECKUX MTPoOJIeM U MyTel UX PEeIICHUS;

8) ajanrTamuMm K M3MEHAKIIUMCH YCJIOBUSM COUUAJBHON U
NPUPOAHOIN cpeabl:

TOTOBHOCTBIO K JEHUCTBUAM B YCJIOBUSIX HEOIPEIECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIETEHTHOCTH uepe3 MPAKTUUYECKYIO IEATEIbLHOCTb, B TOM
YUCJIE YMEHHE YYHUTBhCS Y JAPYTHUX JIIOJel, NpuoOpeTath B COBMECTHOM
NESATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OIbITA IPYTHUX;

HEOOXOAUMOCThIO B (POPMHpPOBAHMH HOBBIX 3HAHUH, (HOPMYIHPOBATH
U7eu, TOHSATHUS, TUMOTE3bl 00 OO0BEKTaX M SIBICHUSAX, B TOM YHCIIC paHee
HEU3BECTHBIX, OCO3HaBaTh  JEPUIUTBI  COOCTBEHHBIX  3HAHUW U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYID CHUTYallMIO, BOCIPHHUMATH
CTPECCOBYIO CHUTYallUIO KaK BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIC pElICHUsI U ACHCTBUS, (HOPMYITHPOBATH U OICHUBATH PUCKU U
MOCJIe/ICTBUSA, POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHMS TMpOrpaMMbl IO MAaTeMaTHKE Ha YpOBHE
OCHOBHOTO 0011ero oOpa3oBanmsi y oOydaromierocss OyayT chopMupoBaHbI
MeTanpeaMeTHbIe pe3yJibTaThl, XapaKTepU3yIOIIHECS OBJIaJICHUEM
VHUBEPCATHHBIMA ~ TMO3HABATEIBHBIMU  JICUCTBUSIMH,  YHHUBEPCAJIbHBIMHU
KOMMYHUKATHBHBIMH  JICHCTBUSIMA W  YHHUBEPCAJbHBIMH  PETYISTHBHBIMHU
JNEUCTBUSMU.



Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUS
Ba3oBble Joruvyeckne 1eiicTBUS:

BBISBJIATh M XapaKTEPU30BaTh CYMISCTBCHHBIC TPU3HAKA MAaTEMaTHUYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHAMH, (OPMYIHPOBATH
OTIpEICIICHHSI TIOHSITHA, yCTaHABJIMBATh CYIIECTBCHHBI  TpPU3HAK
KJaccu(uKanuy, OCHOBaHUSA g OOOOIIEHHs U CpaBHEHUS, KPUTEpUU
MIPOBOJIUMOTO aHAJIH3a;

BOCIIPUHHMATh, (OPMYIHPOBATH M  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPANTEIBHBIC U OTPUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISBJIATh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
NpOTUBOpeUns B (pakTax, TaHHBIX, HAOMIOMCHUSX U YTBEPKACHUIX, Mpe/iaraTh
KPUTEPHUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHUBOPCUHI;

JIeNaTh BBIBOJBI C MCIOJb30BAHHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHAYKTHBHBIX YMO3aKIIIOUCHUN, YMO3aKIIOUECHUH 110 aHAJIOTHH;

pa30bupaTh J10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUH (TIPSAMBIC M OT
NPOTUBHOT'O), MPOBOJUTH CAMOCTOSTEIBHO JOKA3aTeIhCTBA MaTeMaTHUYCCKHX
(dakToB, BBICTpANBaTh apTyMEHTAIIHUIO, TPUBOJINTH MPUMEPBI U KOHTPIIPUMEPHI,
OPUMEHSITh METOJ] MaTeMaTH4YeCKOW WHIYKIWU, 0OOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BLIOMpATh CIOCOO pelieHus ydyeOHOW 3ajadyu (CpaBHUBATH HECKOJIBKO
BapMaHTOB pelIeHHs, BbHIOMpaTh HauOoyiee MOAXOASIUNA €  YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIENOBATEIBCKANA WHCTPYMEHT IO3HAHUS,
dbopMynTHpOBaTE  BONPOCHI, (HUKCHUPYIOIIUE IPOTHBOpPEUHE, MPOOIIEMY,
CaMOCTOSITEJILHO YCTaHABJIMBAaTh UCKOMOE M JaHHOE, (OopMUPOBATH THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

POBOAUTH IO CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY SKCIEPUMEHT,
MCCJICIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOATETHHO (POPMYIUPOBATH 00OOIIEHUS W BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIOEHUsS, WCCIEIOBAaHUS, OKCICPUMEHTa, OIICHHUBATh
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIHTATOB, BEIBOJOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpOIecca, a TAKXKe BBIIBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWHGOPMAINH, TaHHBIX,

HEOOXOIUMBIX JIJIsl PEIICHHUS 3a]1a49H,



BbIOMpATh, aHAJIM3UPOBATH, CUCTEMATU3UPOBAaTh M HMHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (QopMy TMpeacTaBlieHUs HHPOPMAMM U WIUIFOCTPUPOBATH
pemiaemMble  3aJaud  CXEMaMHu, JuarpaMMamH, HWHOW rpapukod U HX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(MOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
WIH CPOPMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCcaJIbHbIE YUeOHbIE 1eficTBHUS

BOCIIPpUHMMATh H  (HOPMYJIUPOBATh CYXKIACHUS B COOTBETCTBUU C
YCIIOBUSIMH | TICJIIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY
3pEHUsS B YCTHBIX U MUCBMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHSI TIO X0y PEIICHUS
3aJ1auyu, KOMMEHTHUPOBATh IMOJTYyUYCHHBIN pe3y/IbTaT;

B X0/i¢ OOCYXICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI,
npoOJIeMBl, pelIaeMoi 3ajavd, BHICKA3bIBaTh HJICH, HAIICJICHHBIC Ha ITOUCK
PEIICHHMS, COMOCTABIATh CBOM CYXKICHHUS C CYXJICHUSIMH JIPYTUX yYaCTHUKOB
Jauaiora, OOHapy>XMBaTh Pa3JIMUME M CXOJICTBO TMO3MIIUI, B KOPPEKTHOH popme
(GopMyTUpPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHHS,

NPECTaBIATh  Pe3yJdbTaThl  PEIMIEHUS  3aJadd,  OKCIEPHUMEHTa,
MCCIIEJIOBAHUSA, MIPOEKTa, CAaMOCTOSITEILHO BBIOMpPATh (hOpMAT BBICTYIUICHHS C
y4€TOM 3a/1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ayNTOPHH;

NOHMMAaTh M  HCIOJNB30BaTh  IMPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaIbHOW pabOThl TPH pPEIIeHWH YYeOHBIX MaTeMaTHYECKUX 3ajad,
NPUHUMATh IeJb COBMECTHOW JESITeNHbHOCTH, IUIAHUPOBATH OPraHU3AINIO
COBMECTHOW pabOThI, pacpeiesiATh BUIbI padoOT, TOTOBAPUBATHCS, 00CYKIATh
IpoIIecC M pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

y4acTBOBATh B TPYIIIOBHIX hopMax paboThl (00CykaeHUsI, 0OMEH MHCHUH,
«MO3TOBBIE IITYPMBI» ¥ WHBIC); BBINOIHATH CBOIO YacTh pabOTBl u
KOOPJIMHUPOBATh CBOM JEHCTBUSA C APYTMMH YICHAMH KOMAaHJbI, OIEHHWBATH
KauecTBO pe3yJibTaTa M KadeCTBO CBOETO BKIaJga B OOMIMI pe3yibTaT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHSI.

PeryjisiTUBHbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:
BBISBJISITH TIPOOJIEMBI /IS PEIICHUS B KU3HEHHBIX M YICOHBIX CUTYaIUsX,
OPUEHTHUPOBATBCA B PA3JIMYHBIX  MOAXOAAX  IPHUHATUA  PELICHUU
(MHAMBUYyaTBHOE, TPYIIIOBOE);



CaMOCTOSATEJIbHO COCTAaBJATH IUIAH, AJITOPUTM pPELIEHUs 3aJadyu (WIH €ro
4acTh), BBIOMpATh CHOCOO PEIICHUS C Y4E€TOM HUMEIOIINXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapHAHTHI
pelIeHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

BJaJ€Th CIOCOOAMHM  CAMOINPOBEPKH, CAMOKOHTpPOJIS I@polecca U
pe3ysibTaTa perieHusl MaTeMaTH4YeCKOM 3a1aul, CAMOMOTHBAIIMHU U pedIiekcuu;

OpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU pPEUICHUU
3a/layd, BHOCUTb KOPPEKTHBbI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pPE3yJbTaTa JAESATENIbHOCTH MOCTABICHHOMN LIeNn
U YCJIOBUSIM, OOBACHSITH NPUYUHBI JTOCTHIKEHHUS WJIM HEIOCTHXKCHHS IEJH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTBITY;

BBIP@YKaTh dMOLMU MPU U3YYCHUH MAaTEMaTUYECKUX OOBEKTOB U (haKTOB,
J1aBaTh HYMOIIMOHAIBHYIO OLICHKY pEUICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOydyenuss B 7 KJjacce OOy4arOUIUHCS TMOJYYUT CIIETYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yuciia 1 BHIYMCICHUA

PanmonanrnHbIE UncIIa.

[Tepexonuth OT OTHOM (OPMBI 3aMMCH YKCET K APYroi (mpeoOpa3oBhIBATh
JNECATUYHYI0 JpoOb B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHUYHYIO, B
JaCTHOCTHU B O€CKOHEUHYIO JCCATUYHYIO JPOOB).

Hcnonp3oBaTh MOHATHS MHOYKECTBA HATYpPAJIbHBIX YHCEN, MHOYKECTBA
LETbIX YHCEJ, MHOXKECTBAa pAlMOHAIBHBIX YHCEN IMpPU PEIICHUH 3ajad,
MIPOBEICHUY PACCYKICHUN U JI0KA3aTEIbCTB.

[lonuMaTe W OOBSACHATH CMBICI MO3UIMOHHOW 3alUCH HATYyPaJIbHOTO
qucia.

CpaBHUBATH U YIOPSAJOUYMBATH PALIMOHAIIbHBIEC YUCTIA.

BoinonHsATh, codyeTasi yCTHbIE U MUCbMEHHbBIE MPUEMBI, apuPMeTUYECKUe
JNEUCTBHSI C palMOHAIBHBIMU YHCIAMH, MCIOJb30BaTh CBOMCTBA YHCEN U
IpaBwiia AEUCTBUNA, MPUEMBI PAlMOHAIBHBIX BEIYUCIIECHUM.

BbINoOnHATH 1€MCTBUS CO CTEMEHSIMU C HATYPAJIbHBIMU MTOKA3aTESIMH.

HaxoauTh 3HaueHUsI YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAIIUX PAllMOHATbHbIE
yyciaa U CTENEHU C HATypaJibHBIM IIOKa3aTesieM, MPUMEHSTh pa3HOOOpa3HbIC



crocoObl M TMPUEMBI BBIYUCICHUS, COCTaBISATH U OIICHUBATh UMCIIOBHIE
BBIpaXKEHUS TIPU PEIICHUM MPAKTUYECKUX 3a7a4 U 3aJa4 U3 JAPYTUX y4eOHBIX
MPEIMETOB.

OKpyraare 4Yuciaa € 3aJaHHOM TOYHOCTBIO, & TaKXke€ IO CMBICTY
MPAKTUYECKON CUTyallu, BBINOJHATh TMPUKUJKY M OLEHKY pe3yibTara
BBIUMCIICHUH, OLIEHKY 3HAYEHUU YHUCIOBBIX BBIPOXXECHUN, B TOM YHUCIE IPHU
pELICHUY MPAKTUUECKUX 3a7a4.

Pemiate TekcToBBIE 3a7auM apUYMETHUYECKUM CIOCOOOM, HCIOJIL30BATh
TaOJUIBI, CXEMBbI, YEPTEXKH, JNPYTUe CPEJCTBA TMPEACTABICHUS JAaHHBIX MPHU
pellIeHny 3a7ay.

Pemate npakTHKO-OpUEHTUPOBAHHBIE 3a7a4H, CBA3AHHBIE C OTHOIICHUEM
BEJINYHUH, MPONOPLHOHATBHOCTHIO BEJIUYUH, MPOLUEHTAMHU, MHTEPIPETUPOBATH
pe3yJbTaThl pelIeHUs 3aJad ¢ Yy4€TOM OrpaHUYCHUH, CBA3AHHBIX CO
CBOMCTBaMHU PacCMaTPUBAEMBbIX OOBEKTOB.

JlemuMoCThb.

Jloka3pIBaTh W MPUMEHSTH MPU PEIICHUHU 3a/1a4 MPU3HAKHU JICIUMOCTH Ha
2,4,8,5,3,6,9, 10, 11, npuzHaku 1eIUMOCTH CYMMBbI U TTPOU3BEICHUS 1IEIBIX
YUCell.

PackiianpiBaTh HA MHOXKUTEIIN HATYPAJIbHBIC YUCIIA.

CBOOOIHO OIEpUpOBaTh MOHATUSMU: YETHOE YHUCIO, HEUYETHOE YHUCIIO,
B3aMMHO IIPOCTBIE YUCIIA.

HaxoauTe HanbopIIMil 00IIMiA JenuTens 1 HauMeHblllee o01ee KpaTHoe
YUCell U UCIIOJIB30BaTh UX IPU PELICHUN 3a1a4, IPUMEHATHh AIrOpUT™M EBKIMAa.

OnepupoBaTh MOHSITHEM OCTaTKa MO MOAYJII, NPUMEHATH CBOWCTBA
CpPaBHECHUU 110 MO YJIIO.

AJsireOpanyeckue BbIpasKeHUs

BripaxkeHust ¢ nepeMeHHBIMH.

Hcnonp3oBaTh  anreOpanveckyrd  TEPMHUHOJOTHIO H  CHUMBOJIHKY,
MPUMEHSTH €€ B MPOIIecce OCBOCHUS y4eOHOT0 MaTepuara.

Haxonute 3HaueHusi OYKBEHHBIX BBIPAKEHUW TMPHU 3alaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

Hcnonb30BaTh  MOHATHE  TOXKAECTBA, BBINOJHATH  TOXICCTBECHHBIC
npeoOpa3oBaHus BRIPAKCHH, TOKA3bIBATh TOXKICCTBA.

MHOrouneHsl.

BoinonHsaTh mpeoOpa3oBaHUsl  LEJIOTO  BBIPAXKEHUSI B MHOTOWIEH
MPUBEACHUEM TIOJIOOHBIX CIIATA€MBIX, PACKPHITHEM CKOOOK.

Boinonusate  gelictBust  (CJIOKEHHE, BBIYMTAHHUE, YMHOXKEHHUE) C
OJIHOWIEHAMU M C MHOTOWICHAMH, MPUMEHATh (POPMYJIbl COKPAIIEHHOTO



YMHOKEHHS (KBagpar U KyO CymMMBbI, KBaapaT M KyO pa3HOCTH, Pa3HOCTb
KBaJIpaTOB, CyMMa M pa3HOCTh KyOOB), B TOM 4YHCJIE [JIs YNPOUICHUS
BBIUHMCIICHUMN.

OcylecTBIsATh Pa3loKeHUEe MHOTOYWIEHOB Ha MHOXKHUTENIH C MOMOIIbIO
BBIHECEHUSI 32 CKOOKM OOILEro MHOXHTENsA, TPYNIUPOBKH CJIaraeMblXx,
npuMeHsist GOpMyIIbl COKPAIIEHHOTO YMHOXKEHUSI.

[IpumensaTy npeoOpa3zoBaHUs MHOTOYJIEHOB ISl PELIEHUS Pa3IMYHBIX
3a/lay U3 MaTeMaTUKHU, CMEXHbBIX NPEAMETOB, U3 PEAIbHON MPAKTUKU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATypaJbHBIMH IOKA3aTeNsIMH s
npeoOpa3oBaHus BEIPAKECHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

PemaTh nuHelHble ypaBHEHUS! ¢ OJHOW MEPEMEHHOM, MPUMEHSST TTpaBUIIa
nepexo/ia OT HMCXOJHOTO YpaBHEHHMsS K paBHOCUIbHOMY emy. [IpoBepsTs,
ABJIETCS JIM YUCIIO KOPHEM YpPaBHEHUSI.

[lonOupaTh mpuMepbl Map YUCEN, ABIAIONIMXCA PEIICHUEM JIMHEWHOTO
YPaBHEHHSI C IByMs ITI€PEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTU TpaduK JUHEHHOTO ypaBHEHHS C
JIBYMsI TIEPEMEHHBIMH, MOJb3YICh rpadUKOM, MPUBOJUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucteMsl ByX JIMHEWMHBIX YpAaBHEHUN C ABYMsI NEPEMEHHBIMU, B
TOM 4HcJe TpadUyECcKu.

CocrtaBiATh W pemaTrh JHMHEHHOE YpPaBHEHUE WIM CHCTEMY JMHEHHBIX
YpaBHEHUW 1O YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MMOJYyYECHHBIN pe3yJIbTaT.

DOyHKUUMN

Koopaunate! u rpaduxmu.

N300paxkath Ha KOOPAWHATHOM MPSMOW TOYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3alUChIBATH YHCIIOBHIC
MPOMEXYTKU Ha aJIreOpandeckoM si3bIKE.

OTMeuatb B  KOODJAWHATHOW IUIOCKOCTH TOYKM IO  3aJaHHBIM
KOOpJMHATaM.

OyHKIUU.

Ctpoutsb rpaduku TUHEHHBIX (DYHKITHIA.

OnuceiBaTh ¢ NOMOLIBIO (YHKIHUI HW3BECTHBIE 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, LIEHA, KOJWYECTBO, CTOMMOCTb,
MPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM paboTHI.

HaxoauTe 3HaueHre (pyHKIMM 110 3HAYEHUIO €€ apryMeHTa.



[TonumaTte rpadguueckuii cnoco0 NpeacTaBiIeHUs U aHaIW3a UH(OpMAaIIIH,
U3BJIEKaTh M MHTEPIPETUPOBATH HMHPOPMALMIO U3 TpadUKOB peaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

Hcnonb3oBaTh cBoWcTBa (YHKUMHA A1 aHaiu3a TrpapuKOB peajbHbIX
3aBUCUMOCTEeW (HyIM (QYHKUHMH, MPOMEXYTKH 3HAKOIOCTOSIHCTBA (DYHKIIUH,
MIPOMEKYTKM BO3pacTaHUsl M yObIBaHMS (PYHKIMH, HAUOOJIbIlIEE U HAMMEHbILIEE
3HaYeHUsl PyHKIMH).

Ucnonb3oBaTh rpaduku sl UCCIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEH,
pU pelIeHUH 3a7a4 U3 APYTrux y4eOHbIX IPEIMETOB U PealbHOM KU3HHU.

K xonmy oOyuenuss B 8 Kkiacce o0OydYarONIMICSA TMOJTYYUT CIICAYIOIIHE
PEIMETHBIE PE3YIbTATHI:

Yucsa v BLIYUCTICHUS

HppauronanbsHble yuca.

[ToHnmMaTh W KMCHOJIB30BATh MPEACTABICHUS O PACHIMPEHUM YUCIIOBBIX
MHOKECTB.

CBoOoHO OTNEpUPOBATH MOHATHUSIMU: KBaJIpaTHBIN KOPEHB,
apu(pMETUYECKUN KBaJpaTHBI KOPEHb, HUPPAIMOHAIBLHOE YUCIO, HAXOJWTh,
OLICHMBATh KBaJpPATHBIE KOPHU, UCIIONB3YS MPU HEOOXOIUMOCTH KaJbKYJISATOD,
BBITIOJHATh MPeoOpa3oBaHMs BBIPAKEHUM, COJAEPIKAIIUX KBaJpaTHBIE KOPHH,
UCIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30BaTh Ha4YaJIbHBIE TIPEICTABICHUS O MHOMXKECTBE JEHCTBUTEIIBHBIX
qyucen Il CpaBHEHUS, OKPYIVIEHMs] W  BBIYMCIEHUH, HW300pakarhb
JIEVCTBUTEIIBHBIC YHCIIA TOYKAMH HA KOOPAWHATHOW MPSIMOI.

Hcnonb3oBaThk 3amMCH OOJBIITNX M MAJIBIX YHCEIN C TTIOMOIIBIO IECATUYHBIX
npobeit u creneHedt yncna 10, 3aMUCHIBATh U OKPYIJISITH YHCIIOBBIC 3HAYCHUS
pEeaIbHbIX BEJIMYHMH C UCIIOJIB30BAHUEM PAa3HBIX CUCTEM U3MEPEHUM.

JlemuMoCTb.

CBOOOMHO oOmepupoBaTh MOHATHEM OCTaTKa MO MOJYJI0, MPUMEHSThH
CBOWCTBA CPaBHEHUU MO MOYJIIO, HAXOJUTh OCTATKH CYMMBI U IIPOU3BEICHUS
110 JAaHHOMY MOJYJIIO.

Auredpanyeckue BbIpaKeHUA

JpoOHO-paImoHanbHbIE BIPAKEHUS.

HaxoauTe pomyctumbie 3HaYEHUS MEPEMEHHBIX B IPOOHO-PALIMOHAIBHBIX
BBIPAKCHUSX.

[TpuMeHsATh OCHOBHOE CBOMCTBO PAIIMOHATBLHON IPOOH.

Boinonusate  npuBeaeHue — anreOpanyeckux — apobOeit kK  olmemy
3HaMEHATEIt0, CII0KEHUE, YMHOKEHUE, JeICHUE alreOpandeckux aApooei.



BrinonHsATh TOXJECCTBCHHBIC npeoOpa3oBaHuUs palrOHaTbHbBIX
BBIPAKCHUU.

[TpumensaTh npeoOpa3oBaHus BRIPAXKESHUN 711 pELICHUs Pa3IMYHbIX 3a71a4
13 MAaTE€MAaTUKHU, CMEXHBIX TPEAMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpyMeHATh TOHSATHE CTENEHW C LEJbIM I[I0KAa3aTeJeM, BBINOJIHATH
npeoOpa3oBaHUs BRIPAKECHHM, COJIEPKAITUX CTETICHHU C LIEJIBIM MTOKa3aTesIeM.

NppanunonanbHble BbIPAXKEHUS.

Haxomuth gomycTUMBbIE 3HAYE€HHS TEPEMEHHBIX B  BBIPAKCHUSAX,
cojiepKaiux apupMeTUIEeCKre KBaJpaTHbIE KOPHHU.

BrinonusaTe npeoOpa3zoBaHus HUPPAMOHATIBHBIX BBIPAKEHHUHN, HCTOJIB3YS
CBOWCTBA KOPHEM.

YpaBHeHUsS ¥ HEPABEHCTBA

PemaTte kBajipaTHbIC ypaBHEHMUSI.

Pemrats npoOHO-panioHaabHbIE YPAaBHEHHUS.

Pemiate nUHEHHBICE YpaBHEHHUS C MapaMeTpaMH, HECJIOXKHbBIE CUCTEMBI
JIMHEMHBIX YPaBHEHUH C MapamMeTpaMmH.

[IpoBOAUTE HCClENOBaHUSI YPAaBHEHU U CUCTEM YpaBHEHMI, B TOM UYHCIIE
C TNpUMEHEHHEeM TpadHuuecKuxX MpeICcTaBlIeHu (yCTaHABIUBATh, UMEET JIU
YpaBHEHUE WJIA CHCTEMA YPAaBHEHUU pEIICHUS, €CIU UMEET, TO CKOJbKO, H
nmpouee).

[lepexoanTh OT coBeCHON (HOPMYITUPOBKHU 3aaud K €€ anredpandeckon
MOJENH C TOMOUIBI0 COCTABJIEHUS YPABHEHUS WJIH CHUCTEMBl YpaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadydl IOJyYECHHBIN
pe3ynbTar.

[IpuMeHATh CBOICTBA YHUCIOBBIX HEPABEHCTB [JIi CPABHEHHS, OLEHKH,
pelarh JUHEMHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CHUCTEMBI, 1aBaTh
rpauuecKy0 WIUTIOCTPAIMI0 MHOXECTBA PEIICHWH HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DyHKIUMN

[TornmaTh 1 UCTIONIB30BATh (PYHKIIMOHAIBHBIC TIOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUYEHUSI), ONPENENATh 3HaUeHHe (DYHKIUU MO 3HAUYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PyHKINH 10 € rpaduKy.

Crtpouts rpaduku (pyHKIUI , OMUCHIBATH CBOMCTBA YHMCIOBON (YHKITUU
o e€ rpaduky.

K xonmy oOyueHuss B 9 Kkiacce O0OydYarONIMICSA TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:



Yucaa v BbIYMCICHUS

CB00OOHO oOmepupoBaTh MOHATUSIMHU: KOPEHb N-il CTENEHH, CTENEHb C
palMOHANBHBIM TIOKA3aTEJIEM, HAXOJIWUTh KOPE€Hb N-U CTENEHH, CTENEHb C
palMoOHaJIbLHBIM TIOKa3aTeleM, HCIOJIb3Ysl MPU HEOOXOJMMOCTH KalIbKYJISATOD,
NPUMEHATh CBOMCTBA KOpPHA N- CTENEHU, CTENEHU C PalMOHAJIbHBIM
MTOKA3aTEJIEM.

Hcnonb30BaTh MOHITHE MHOXKECTBA JEUCTBUTEIIBHBIX YACEN IIPU PELICHUU
3a/1a4, MPOBECHUN PACCYKACHUN U JOKa3aTEIbCTB.

CpaBHUBaTh U YNOPAJOYMBATH JCHCTBUTEIIBHBIE YHCIA, OKPYIJISTH
JNECUCTBUTENIBHBIE YHWCJIA, BBINOJHATh MNPUKUAKY PE3yJbTaTa BBIYMCICHUM,
OIIEHKY YHCJIOBBIX BBIPAXKECHUIA.

AJire0panyvecKue BbIpasKeHU s

CB00OOHO oOmepupoBaTh MOHATHEM KBJAPATHOTO TPEXUWICHA, HAXOJUTh
KOPHHU KBaJPaTHOTO TPEXUJICHA.

PackianpiBaTh KBaIpaTHBIN TPEXUICH HA TUHEMHBIE MHOKUTEH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemate nuHEHbIC U KBaJpaTHbIC YpaBHEHMUS, YPAaBHEHUS, CBOISAIINECS K
HUM, IPOOHO-pAIOHATIbHBIE YPaBHEHUS.

Pemiath HecllOXKHbBIE KBapaTHbIE YPABHEHUS C TAPAMETPOM.

Pewiats nuHeiiHbIE HEpAaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, UCIIOIb30BATh
METOJI MHTEPBAJIOB, M300pakaTh pEIICHHEe HEPABEHCTB Ha YHCIOBOW MPSIMOM,
3aIUCHIBATh PEUIEHUE C IOMOUIBI0 CHMBOJIOB.

Pemate cuctembl NByX JTMHEWHBIX YPABHEHUU C ABYMSI IEPEMEHHBIMHU U
CUCTEMBl JBYX VYpaBHEHHI, B KOTOpPbIX OJHO YpaBHEHHE HE SBISIETCS
JIMHEWHBIM.

Pemath HECIIOKHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHUH C TAPAMETPOM.

[IpumensaTe  METOABI  PAaBHOCWIBHBIX  MPEOOpa3oBaHHM,  3aMEHBI
MepeMEHHOM, TpadUYecKOro METoAa NpU pEelIeHUH ypaBHeHWH 3-i u 4-i
CTEIICHEH.

Pemate cHuCTEMBI JMHEWHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB,
BKJIFOYAIOIINE KBAJAPAaTHOE HEPABEHCTBO, H300paxaTh pEIICHHE CUCTEMBI
HEPAaBEHCTB HA YMCJIOBOM TMPSAMOM, 3alUCHIBaTh PEIICHUE C TOMOIIBIO
CHMBOJIOB.

Pemate ypaBHEHUs, HEpaBEHCTBA MU HX CHCTEMBI, B TOM YHCJE C
OTPaHUYECHUAMU, HAIPUMED, B LIEJBIX YUCIIAX.

[IpoBOINUTE HCCAENOBaHUS YPABHEHUN U CUCTEM YPABHECHHUM, B TOM UYHCIIE
C mOpuMeHeHUeM rpadUuuecKux IMpe/CcTaBlIeHUuN (yCTaHABIMBATh, HUMEET JU



yYpaBHEHUE WJIH CHCTEMA YPAaBHEHUUN pEIICHMs, €CJIM UMEET, TO CKOJBbKO, U
npouee).

Pemiath TekcTOBBIE 3amaud  anreOpanyecKuM CrIoco0OM € TOMOIIbIO
COCTAaBJICHUS YPaBHEHUH, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI JJII COCTaBIEHUS
MAaTEeMaTU4YECKOW MOJENIM pPEaJbHOM CHUTyalMd WIA [PUKIAJIHOW 3a1auu,
MHTEPIPETUPOBATH NOJYUYECHHbBIE PE3YJIbTATHI B 3aIAHHOM KOHTEKCTE.

YucaoBbie M0CJI€10BATEIHbHOCTH W MPOTrPeccuu

CB00OOIHO oOmEepUpOBaTh TMOHATHUSMU: 3aBUCUMOCTh, (GYHKIHS, Tpaduk
byHKIIMM, TpsMas MOPONOPLUUOHATBLHOCTh, JUHEWHas GyHKUOUs, oOpaTHas
IPONOPLUHOHATIBHOCTD, Tapadoia, Tunepoosna, KycouyHo-3a1anHas QyHKIMS.

Uccnenosath ¢QyHkuuio mno e€ rpaduky, ycTaHaBIMBaTh CBOMCTBa
byHKIMA: 005IacTh OMNpeAeNieHus, MHOXECTBO 3HAYEHUW, HYIH (QYHKIUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEXKYTKA BO3pacTaHUs U YOBIBaHUA,
4ETHOCTh U HEYETHOCTD, HAUOOJIbIIIEE U HAUMEHBIIIEe 3HAYCHUS, ACUMIITOTHI.

Pacno3naBate kBagpaTHuHyro (QyHKIUIO 10 (opMmyse, TPUBOAUTH
IpUMEPHI KBaJIPAaTUUYHBIX (PYHKIIMHN U3 peanbHOM KU3HU, PU3UKU, TEOMETPHUH.

Onpenensate  mojoxkeHWe Trpaduka  KBaJApaTUYHOM  (yHKIMH B
3aBUCUMOCTH OT €€ KO3(PUIIHMEHTOB.

Crpoutrh rpaduk KBaApaTUYHOM (YHKIHUHU, ONUCHIBATH CBOMCTBA
KBaJIpaTUYHOU (DYHKIIMH 1O €€ rpaduKy.

Hcnonb3oBaTh CBOMCTBA KBaAPATUYHON (PYHKITUU JJIs PEIICHUS 3a/1a4.

Ha nmpumepe kBagpatuynoi Gpyukuuu crpoutsh rpaduk Gyuxun Y =af(kx
+ b) + ¢ ¢ momopo npeobpazopannii rpaduka Gyukmun y=F(x).

NnnroctpupoBaTh ¢ MOMOIIBI0 Tpaduka peaNbHYI0 3aBUCHUMOCTb HIIU
IPOIIECC IO X XapaKTePUCTUKAM.

ApupmMeTnyecKas U reOMeTpUYeCKasi MPOrpeccuu

CBob6oHO OIIEpUPOBATH MOHSATHSIMH: MOCJIE1I0BATENBHOCTD,
apudMeTHIecKass 1 TeOMeTpUIecKasi IPOrPEeCCHH.

3amaBath MOCIEAOBATEILHOCTH PAa3HBIMH CIIOCOOAMHU: OIMUCATEIHHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (OPMYITBI N-TO YJIeHA, PEKYPPEHTHBIM.

BeImONTHATS  BBIUMCIIEHUS C UCHOJIb30BaHUEM (QopmMyn N-To dieHa
apuPMETUIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakath diIeHBI TOCIEAOBATEIIBHOCTA TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemiats 3agaun, cBsi3aHHBIE C YUCIOBBIMU IMOCJIEI0BATEIILHOCTSIMHU, B TOM
yucie 3aJayd M3 peallbHOM JKM3HU (C KCHOJIb30BAaHUEM KaJbKYJISATOPA,
UU(PPOBBIX TEXHOJIOTHH).



Pacrio3HaBaTh W TNPUBOAWUTH TPHUMEPHl KOHEYHBIX U OECKOHEUHBIX
MOCJIEIOBATENIBbHOCTEN, OrPAHMYEHHBIX I[OCIEI0BATEIbHOCTEN, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HNmeTs mpencTraBieHHE O CXOAUMOCTH TOCIEIOBAaTENbHOCTH, YMETh
HaXOJUTh CyMMY O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOM MPOTrPECCU.

[TpuMeHATh METO MAaTEMAaTUYECKON MHIYKIIUH TIPU PEIICHUN 3a/1a4.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
1 UNCJIA U BBIUNCJIEHUM L. 11 1 bubnuorexa [JOK
PanmonaneHbIe ynca (IOBTOpEHNE) https://m.edsoo.ru/77e09b13
9 O VYHKIMU. KoopamHatel n 17 1 bubnuoreka [JOK
rpaduxu. DyHKIIIN https://m.edsoo.ru/77e09b13
3 AJITEBPAMYECKUWE BBIPAXXEHU L. 7 bubnuoreka [JOK
BripaxkeHus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13
4 YPABHEHI/I}UI N CUCTEMBI 10 1 bubnuoreka [IOK
YPABHEHMWMU. JIuneiinbie ypaBHEHUS https://m.edsoo.ru/77e09b13
5 UNCJIA 1 BBIYUCJIEHHWA. Crenens ¢ 6 bubnuoreka [JOK
HaTypaJbHbIM IOKa3aTeJIeM https://m.edsoo.ru/77e09b13
AJITEBPANYECKUE BBIPAXXEHU A. bubnuorexa [JOK
6 23 1
MHoro4sieHsl https://m.edsoo.ru/77e09b13
7 AJITEBPANMYECKHUE BbIPAXKEHUSI. 14 1 bubmuoreka [JOK
@opMyIibl COKPAIEHHOTO YMHOXKEHUS https://m.edsoo.ru/77e09b13
bubmuoreka [JOK
8 UUCJIA 1 BBIYUCJIEHUA. JlenumocTh 10 htts://m.eds00.ru/77e09b13
N bubmuoreka [JOK
o OYHKIN. Jluneiinaz dynicuns 16 L https://m.edso0.ru/77e09b13
10 VYPABHEHUMA U CUCTEMBI 14 1 bu6mmoreka [JOK



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

VPABHEHUM. CrcTeMbl TUHENHBIX
YpaBHEHUU

https://m.edsoo.ru/77e09b13

11 [ToBTOpenue, 06006mIeHNE, 3 bubmmorexa [IOK
CHCTEeMaTH3aIus 3HaHUI https://m.edso00.ru/77e09b13
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 YPABHEHUA N1 HEPABEHCTBA. 20 1 bubnuotexa [JOK
Hepasencrtpa https://m.edso0.ru/6d40b704
) UNCJIA 1 BBIUNCJIEHU L. 17 1 bubnuorexa [JOK
KBanpaTHblii KOpeHb https://m.edsoo.ru/6d40b704
3 YPABHEHUA N1 HEPABEHCTBA. 17 1 bubnuorexa [JOK
KBanpaTHbie ypaBHEHUS https://m.edsoo0.ru/6d40b704
4 AJITEBPANYECKUE BBIPAXKEHU A. 17 1 bubnuoreka [IOK
JpoOHO-panroHaIbHbIE BRIPAKEHUS https://m.edsoo0.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubnuoreka [IOK
Jpo6HO-palioHalbHbIE YpaBHEHUS https://m.edso0.ru/6d40b704
bu6mmoreka [JOK
0 OYHKLMH 15 1 https://m.edso0.ru/6d40b704
AJITEBPANYECKUE BBIPAXKEHU AL. bubnuoreka [JOK
7 14
Crenenn https://m.edsoo.ru/6d40b704
bubnuoreka [JOK
8 UNCJIA U BBIYUCIIEHU . 7 1
¢ ¢ Hemmocts https://m.eds00.ru/6d40b704
[ToBTOpEHUE, 0000IICHNE, bubnuoreka [JOK
9 . 10 1
cucTeMaTu3alys 3HaHuH https://m.edso0.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 136 8 0
[NPOI'PAMME



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbnbie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 OYHKINN 2 1
YHKI ° https://m.edsoo.ru/133deaba
) YPABHEHUA 1 HEPABEHCTBA. 15 1 bubnuorexa [JOK
KBagparHbie HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHUA N1 HEPABEHCTBA. o5 1 bubnuorexa [JOK
VYpaBHEHHUsI, HEPABEHCTBA U UX CHCTEMBI https://m.edsoo.ru/133deaba
4 UM CJIOBBIE ITOCJIEJOBATEJIbBHOCTH o5 1 bubnuoreka [JOK
N ITPOI'PECCHUN https://m.edsoo.ru/133deaba
5 AJITEBPANYECKUE BBIPAKEHN L. 12 1 bubnuoreka [IOK
CreneHb ¢ paliMoOHaIbHBIM MTOKa3aTeIeM https://m.edsoo.ru/133deaba
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
6 . 34 1
3HaHUH https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10
- 136 6 0

I[TPOTPAMME



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmmmuecTBo yacos
Ne Mara DJIeKTpOHHbIe HH(poBbIe
Tema ypoka KonTposbubie | IIpakTHueckue
n/n Bcero U3y4eHusi | oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
1 [ToBTOpenue. PanmonanbHbIe 1 bubnuorexa [JOK
yucna https://m.edso0.ru/33926902
[ToBTOpenue. CpaBHeHuE,
YHOPSITIOYMBAHNE U bubnuoreka [JOK
2 . 1
apudmeTnyeckue AeUCTBUS C https://m.edsoo.ru/fba3fad7
panMoHaIBHBIMHU YHCIIAMU
3 [ToBTopenue. Yucnoas 1 bubnuoreka [JOK
npsMasi, MOJIyJib YUCJIa https://m.edso0.ru/2a6f552b
[ToBTopenwue. ITporieHTHI,
4 3alMCh MPOLIEHTOB B BUJE 1 bubnuoreka [JOK
IpoOu 1 ApoOH B BUIE https://m.edsoo.ru/eeee7517
MPOLIEHTOB
5 [ToBTOpenue. Tpu 0OCHOBHBIE 1 bubnuoreka [JOK
3a7a4M Ha MPOIEHTHI https://m.edsoo.ru/a8dd2elf
5 IToBTOpenue. Tpu OCHOBHBIE 1 bubnuoreka [JOK
3a7a4M Ha MPOIEHTHI https://m.edsoo.ru/ae009860
IToBTOpenue. Pemenne
7 TEKCTOBBIX 33]1a4 1 bubmmorexa [JOK
8 https://m.edso0.ru/73459c0c
apu(pMETHYECKUM CIIOCOO0M
8 [ToBTOpenue. Pemenue 3anau 1 bubnuoreka [IOK
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U3 pEAIbHOM IIPAKTUKH HA
9acTH, JPOOH, IPOIICHTHI,
IIPUMEHEHHE OTHOILIECHUN 1
MIPONOPLHUH ITPU PELLICHUN
3a1a4

https://m.edsoo.ru/e8f7b535

[ToBTOopenue. Pemenne 3amay
W3 pEAIbHOM IPAKTUKH HA
4acTH, APOOH, IPOIICHTHI,

bubmmoreka [IOK

o IIPUMEHEHHE OTHOIICHUN U https://m.edsoo0.ru/1125b3e3
MIPONOPLUH ITPU PEIIEHUN
3a/a4
[ToBTOpenue. Peanbubie

10 3aBHCUMOCTH; PEILICHHUE 3a]1a4 bubnuoreka [IOK
Ha JIBWKEHHUE, paboTy, https://m.edsoo.ru/f3clcefa
MOKYIIKH, HAaJIOTH

1 KonTtponsHas paboTa o Teme bubnuoreka [IOK
"PannoHaneHbIe uncia" https://m.edsoo.ru/577c44c3

12 Koopnunara Touku Ha bubnuoreka [JOK
MpAMOM https://m.edso0.ru/75e93948

bu6mmoreka [JOK
13 HHeroBbIe MpoMErKy I https://m.edsoo.ru/bcbb7941
bubmuoreka [{OK

14 HHeroBbIe MpoMErKy I https://m.edsoo.ru/f6c6070c
Paccrosinue Mexay nByms

15 TOYKaMH KoopﬂHEZTII[{o};ZM Bubmmorexa LIOK

. https://m.edsoo.ru/7efdfdlc

psIMOM

16 [IpssmoyronpHas cucrema bubnuoreka [IOK
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KoopauHaT. Adcuucca u
OpJIMHATa TOYKHU Ha
KOOPJMHATHOM MJIOCKOCTH

https://m.edsoo.ru/b9eded96

[IpssMoyronpHas cucrema
KoopauHaT. AGcimcca u

bu6mmoreka [IOK

17
OpAWHATa TOYKHA HA https://m.edsoo.ru/b32bcda3
KOOPJIMHATHOM MJIOCKOCTH
18 [Ipumeps! rpadgukos, bubnuorexa [JOK
3a/IaHHBIX (POPMYIIAMH https://m.eds00.ru/8e566725
19 [Ipumeps! rpadgukos, bubnuoreka [JOK
3a/IaHHBIX (POPMYIIAMH https://m.eds00.ru/8e566725
20 Urenue rpaukoB peabHbIX bubnuoreka [JOK
3aBUCUMOCTEH https://m.edsoo.ru/add42ela
DyukmoHaIbHbIE
21 Sazll;IICEMOCTI/I MEX bubmmorexa LOK
w https://m.eds00.ru/399486d6
BEJIMYMHAMU
Tloustue Kiuu. OyHKIUA
22 KakK MaTeI\i}::m]éCKaﬂ 13]: :J'II) bubmmorexa [JOK
a https://m.edsoo.ru/d08d33da
peanpHOTO Ipolecca
Ilongarne K. OyHKIIUA
Py YHIR bubnuoreka [JOK
23 Kak MareMarnyeckas MOIEIb
https://m.edsoo.ru/ec27f703
peanpHOTO Ipolecca
Ilongarne K. OyHKIIUA
24 Kak MaTel\fll;}::ILIL;CKaH 1\1,: :JIL bubmnorexa [IOK
a https://m.edsoo.ru/b951dcc6
peanbHOro mporecca
25 OO6nactp onpeseneHus 1 bubnuorexa [IOK
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o0nacTh 3HaUeHUH QyHKIUU

https://m.edsoo.ru/b51c9ad0

26 O6uactb onpeneseHus u bubnuotexa [JOK
007acTh 3HaUCHUHN QYHKIIUN https://m.edsoo.ru/f7bde192
bu6mmoreka [{OK
27 C §)
MOCOOET 3a1AHM (yHKIHH https://m.edsoo.ru/84d1f13d
bubmmoreka [IOK
2 r
8 paux dynKunn https://m.edsoo.ru/17e3cf26
KonTponsnas pabora no teme
29 "KoopamHats! 1 bubnuorexa [JOK
Y https://m.edso0.ru/69768400
rpaduxu. DyHKIIIN
Bripakenue ¢ mepeMeHHBIMHU.
30 3Ha4YeHNE BBIPOKEHUS C Bubamorexa [JOK
https://m.edsoo.ru/f4ad2f98
TIePEeMECHHBIMHU
Bripakenue ¢ mepeMeHHBIMHU.
31 3HaueHNE BLIPAKEHMUS C bubmmorexa LOK
P https://m.edsoo.ru/637eaf29
TIePEeMECHHBIMHU
BripakeHue ¢ mepeMeHHBIMHU.
32 3HaueHne BBIPAKEHUS C Eubmorexa HOK
p https://m.edsoo.ru/4a51a482
MIePEeMEHHBIMHU
[IpencraBicHre 3aBUCUMOCTH
33 MEXKIY BEJIMUMHAMU B BUJIE bubmnorexa [IOK
y A https://m.edsoo.ru/b50dfb83
(bopMyIbI
[IpencraBicHre 3aBUCUMOCTH
34 MEX Y BEJIMYNHAMH B BUIIE Eubmorexa HOK
y a https://m.edsoo.ru/d455ec7d
(bopMmyIbI
35 Brraucnenus no ¢popmynam bubnuorexa [IOK
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https://m.edsoo0.ru/21329819

bu6mmoreka [IOK

36 B
PIHCICHIS 110 popuysan https://m.edso0.ru/a19718d5
YpaBHeHuUE ¢ OJTHOM
37 Hep E€MEHHOM Klz) CHb buommorexa [OK
p - ROP https://m.edsoo.ru/2cfa2578
ypaBHEHUS
38 CaoiicTBa ypaBHEHHII C bubnuorexa [JOK
OJIHOY ITIEPEMEHHON https://m.edsoo.ru/db13ed37
39 CpoiicTBa ypaBHEHHH C bubnuoreka [JOK
OJIHOW ITIEPEMEHHON https://m.edsoo.ru/42fc80d4
40 PaBHOCHIIBHOCT YpaBHEHHIMA brbmorexa [TOK
M https://m.edsoo.ru/941ec3c5
YpaBHeHUE Kak
41 MaTeMaTH4ecKas MOJEIb bubamorera LOK
N a https://m.edsoo.ru/bala9158
peaslbHOM CUTyalluu
42 Yucno kopHel TMHEHHOTO bubnuoreka [JOK
YpaBHEHUS https://m.eds00.ru/265c6984
43 Yucno kopHel TMHEHHOTO bubnuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7bf1a6f2
Pemenmne TekCTOBBIX 33724 €
44 ITOMOIIIBIO JTMHEHHBIX bubmmorexa [JOK
B . https://m.edsoo.ru/3f47df53
ypaBHEHUI
45 JIuneliHoe ypaBHEHUE, bubnuorexa [IOK
CoJEpIKaIlee 3HAK MOTYJIS https://m.edsoo.ru/5e622ca5
46 KonTtponsHas pabota o bubnuoreka [IOK

TemaM "BsIpaxkeHnus ¢

https://m.edsoo.ru/0a2d19c8
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nepeMeHHbIMU", "JIuHElHbIE

ypaBHeHus"
47 CremneHb ¢ HATYpaJbHBIM bubnuorexa [JOK
MoKa3aTejieM https://m.edsoo.ru/ececd6f0
48 CBoiicTBa cTENEHU C bubnuotexa [JOK
HAaTypaJbHBIM [TOKa3aTeJIeM https://m.edsoo0.ru/544ee370
49 CBoiicTBa CTENEHU C bubnuotexa [JOK
HAaTypaJbHBIM [TOKa3aTeJIeM https://m.edsoo.ru/464c8d47
50 CBoiicTBa CTENEHU C bubnuotexa [JOK
HaTypaJbHBIM ITOKa3aTeJIeM https://m.edsoo.ru/d24f2e6a
3anuce 4ncia B IeCITUYHON
51 MO3UIIMOHHON CUCTEME bubmorexa LOK
H https://m.edsoo.ru/fc6f6868
CUMCIIEHUSI
3amnuceh yncia B JeCATUYHOU
52 MO3UIIMOHHOM CHCTEME bubmmorexa LOK
H https://m.edsoo.ru/75e2d600
CUMCIIEHUSI
OngowieHsl. OIQHOWIEH
53 craggaptaoro suaa. Crenenn Eubmrorexa HOK
Aap A https://m.edso0.ru/353073de
OJIHOYJIEHA
OnaowieHsl. OOQHOWIEH
54 CTI:IH apTHOTO ];HI/I a. CremneHn bubmnorexa [JOK
Aap . https://m.eds00.ru/91928350
OJIHOYJIEHA
Muorounensl. MHOrouieH
55 craggaptHoro Buga. CreneHn bubmorexa [JOK
Aap - https://m.edsoo.ru/5b0ab67¢c
MHOTrOo4JIEHA
56 Mmnorounensl. MHOro4ieH bu6mmoreka [JOK
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crangaptHoro Bujaa. CreneHnb

https://m.edsoo.ru/f089268b

MHOTOYJICHA
57 CrnoxeHue ¥ BBIYUTaHHUE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edso0.ru/9d200635
58 CrnoxeHue ¥ BBIYUTAHUE bubnuotexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/f4564f5e
59 CrnoxeHue ¥ BEIYUTAHUE bubnuotexa [JOK
MHOT'OYJIEHOB https://m.edso0.ru/2580eb67
60 VYMHOKEHUE U JeTICHUE bubmoreka [IOK
MHOT'OYJIEHOB https://m.edso0.ru/9c5782fa
61 VYMHOKEHUE U JeTICHUE bu6moreka [IOK
MHOT'OYJIEHOB https://m.edso0.ru/5848f972
62 YMHOXKEHHE U ACICHUE bubnuorexa [JOK
MHOT'OUJIEHOB https://m.edsoo.ru/42e5476a
63 YMHOXKEHHE U ACICHUE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/54de7288
64 [IpeoOpazoBanue 11€710T0 bubnuoreka [JOK
BBIPAKEHUSI B MHOTOWICH https://m.eds00.ru/35c66869
65 [IpeoOpazoBanue 11€710T0 bubnuoreka [JOK
BBIPKEHUSI B MHOTOWICH https://m.edsoo.ru/c6a6cdf9
66 [IpeoOpazoBanue 11€710T0 bubnunoreka [JOK
BBIPKEHUSI B MHOTOUWJICH https://m.edso0.ru/4c886f22
bubmuoreka [{OK
67 Kopn Mhorotieta https://m.edSO(])_.[ ru/flec8044
68 Kopau MHOrO4IIEHA bubmorexa LIOK

https://m.edsoo.ru/d96f328f
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ToxnectBo. ToXXaeCTBEHHBIE

bu6mmoreka [IOK

69 S
HpeOOPasOBatilA . https://m.eds00.ru/386961a4
aIreOpanvIecKuX BEIPAKESHUN
ToxnectBo. ToxkaeCTBEHHBIC
70 npeoOpa3oBaHMs bubnmorexa LOK
beodp . https://m.edsoo.ru/5f80fed0
anreOpandecKnux BhIpaXKEHUN
ToxnectBo. ToxkaecTBEHHBIE
71 npeoOpa3soBaHus Bubmiorexa [TOK
beodp . https://m.edso0.ru/2c628e8f
anredpanvdecKux BhIpaKEHUI
ToxnectBo. ToKIECTBEHHBIC
72 npeoOpa3oBaHus Bubmorexa [JOK
peobp . https://m.edso0.ru/516c60cc
anredpanvdeckuX BbIpaKEHUN
ToxnectBo. ToKIECTBEHHBIC
73 npeoOpa3oBaHus bubmorexa LIOK
peobp . https://m.edsoo.ru/8b4509ae
anreOpandecKux BhIPaXKEHUN
bu6mmoreka [IOK
74
floxasaTersCTso ToxRAeCTs https://m.edsoo.ru/2fade7af
KonTtponpHas padoTa no
75 temaMm "CTeneHs ¢ bubnuoreka [JOK
HaTypaJbHBIM MOKa3zaTenem", https://m.edsoo.ru/1d3f3417
"MHuorouneHsr"
76 KBazgpat cymmsl u kBajgpat bu6mmoreka [JOK
Pa3HOCTHU JIBYX BBIpAXKEHUN https://m.edsoo.ru/6fb067fd
77 KBaznpaT cymMMBl HECKOTIBKUX bubnuoreka [IOK
BBIpAXKCHUI https://m.edsoo.ru/bda0e3bb
78 Ky6 cymmBI 1 Ky0 pazHoCcTH bubnuoreka [IOK
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JBYX BBIPaXCHUU

https://m.edsoo.ru/0a860ffb

79 PasnocTs kBanpaToB IByX bubnuorexa [JOK
BBIPAKECHUHN https://m.edsoo.ru/3ca88a25
[IpousBeneHue pasHocTy U bubnuorexa [JOK

80 .

CYMMBI JIBYX BBIPaKEHUN https://m.edso0.ru/b7¢c55369

81 [IpousBeneHue pasHoCTH U bubnuorexa [JOK
CYMMBI JIBYX BBIPAKCHHUN https://m.edso0.ru/90888a13

82 CymMa 1 pa3HOCTh KyOOB bubnuotexa [JOK
JBYX BBIPQKECHUN https://m.edsoo.ru/d96daf29

83 CymMa 1 pa3HOCTh KyOOB bubnuotexa [JOK
JBYX BBIPQXECHUN https://m.edso0.ru/926125000000

84 Pasnoxxenne MHOrO4IeHA HA bu6moreka [IOK
MHOXUTEIN https://m.edsoo.ru/22e93da2
[IpousBenenne pa3HoCTH

85 CYMMBI JIBYX BBIPaKEHUM, bubnuoreka [IOK
CyMMa M pa3HOCTh KyOOB https://m.edsoo.ru/0a52deal
JIBYX BBIPAXKCHUI

86 Pasnoxxenne MHOro4IeHa Ha bubnuoreka [JOK
MHOXUTEIN https://m.edsoo0.ru/9781ab25

87 Brinecenue o01iero bubmuoreka [JOK
MHOKHTETS 32 CKOOKH https://m.edsoo.ru/ea75a23f

bubnuoreka [JOK

88 M

CTOAL IPYHITHPOBIA https://m.edsoo.ru/3a40b1ch
KonTponsHas pabota o Teme
" P P bubmmorexa LIOK
89 DopMyIIbl COKpAILIEHHOTO

YMHOkKeHus"

https://m.edsoo.ru/07d38a8¢c
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90 JlenuMocCTh LENbIX YUCEN. bubnuorexa [JOK
CBolicTBa ACIMMOCTH https://m.edso0.ru/08e730f5
01 JlenuMocCTh 1EeNbIX YUCEN. bubnuorexa [JOK
CBoiicTBa AEIUMOCTH https://m.edsoo.ru/bad2c132
92 [IpocTeie 1 coCcTaBHBIE YHCTIA. bubnuorexa [JOK
YETHpIC 1 HEUETHRIC YHCIIa https://m.edsoo.ru/60be55f1
93 [Ipu3Haku nenuMocCTH Ha 2, bubnuorexa [JOK
4,85 3,6,9, 10, 11 https://m.edsoo.ru/9f5ccce3
94 [Ipu3Haku nenuMocTH Ha 2, bubmoreka [IOK
4,8,5,3,6,9, 10,11 https://m.eds00.ru/9007290
IIpu3Haku AeIMMOCTH CyMMBI
95 " ipOI/ISBelfeHI/ISI HCJ‘II)IXYM Bubamorexa [JOK
https://m.edso0.ru/93a99bd9
YUCeN MPU PEIICHUH 33724
HauOonpmmii oOmmin
96 JIEIATENIh U HaMEHBIIIEE bubmmorexa TTOK
https://m.edsoo.ru/8a630e47
o0111ee KpaTHOE ABYX YHCEI
bu6mmoreka [JOK
o Baanmto npoctsie Heia https://m.edsoo.ru/9aaef77f
98 Anroput™m EBknupa. Jlenenue bubnuoreka [JOK
C OCTaTKOM https://m.edsoo.ru/c87035fh
99 CpaBHEHMS 1EBIX YHUCEIT T10 bubmuoreka [JOK
MO/IYJII0 HaTypaJIbHOTO Yucia https://m.edsoo.ru/f9d5b3a6
100 Jluneitnast pyHKIUs, €€ bubnuorexa [IOK
CBOMCTBA https://m.edsoo.ru/41aa7bb3
101 JIuneiinas QyHkuus, e bubnuoreka [IOK

CBOICTBa

https://m.edsoo.ru/4e21f9b0
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102 Jluneitnas pyHKIHMSA, € bubnmoreka [JOK

CBOMCTBA https://m.edso0.ru/e8437668
103 T'padux mneitHoH pyHKinm Et?rfsﬂll;lr?::;sic])l 8/1:5e53469
104 I'paduk nmunelHOM GyHKITUN Et?;iﬂll;l r?mT:;(si)c])_.I glliBadZaCS
105 I'padux nmuneiinoi pynkummn Eggﬁfggf 8/1158195d52
106 I'paduk nunelinol GyHKIMHA ]:tI;I[()SSJ:I/I;I:mT:(;?)E 8/128ba5ab4
107 | Tpagme dymanmny = s metsopestoess
108 I'paduk pynkumn y = | x| Et?[e)ssnll;lri?:(i?)g :3/I§b45db77
109 I'paduk pynkumn y = | x| Et?[e)ssnll;lri?:(i?)g r(j/I;a73dc7f
110 I'papuk pyHKuMn y = | X | fggﬁ;t;;g r(:/I;ac03aee
111 | Kycouwno-sazarmsie gy s metoonyBseabic
112 KycouHo-3ananHbIe QpyHKIIH Et?fsﬂ/?g:;;? r(a/légdogb?so
113 | Kycowmo-sazarmsie gyt s metoeesas
114 Kycouno-3anansbie pyHKIHHI Et?fs?/ljr?:;(sig :3/I§acbfc82
115 KonTponpHas pabota o bubnuorexa [IOK
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temam "JlenmumocTs",
"JIuneitHas GpyHKIHAS"

https://m.eds00.ru/59839575

116 VYpaBHeHuUe ¢ 1ByMSs bubnuorexa [JOK
IIEPEMEHHBIMU https://m.edso0.ru/0b833c48

117 VYpaBHeHuUe ¢ 1ByMSs bubnuotexa [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/8aa0563b
I'paduk nuHeitHOTO

118 YpaBHEHHUS C JIBYyMS brbmmorexa [OK
T —— https://m.edso0.ru/f531d258
I'paduk nuneitHOTO

119 YpaBHEHHUS C JIBYyMS Bubamorexa [JOK
T —— https://m.edsoo.ru/052a49ec
Cucrembl TUHENHBIX

120 YpaBHEHUH C IBYMsI Bubamorexa [JOK
HepeMeHHbIMH https://m.edsoo.ru/21e9d205
Cucrembl TUHENHBIX

121 ypaBHEHUH C ABYMsI Bubmmorexa LIOK
HepeMEHHEIMH https://m.edsoo.ru/aca95fa8
I'paduueckuit meros

122 pELIEeHUS] CUCTEMbI JIMHEHHBIX bubnunoreka [JOK
YpaBHEHUH C ABYMsI https://m.edsoo.ru/1ed426df
MepEeMEHHBIMHU
I'paduyeckuii meton

123 PELIEHNs CUCTEMBI TMHEUHBIX bubnuoreka [IOK

YpaBHEHUH C IByMs
NIEPEMEHHBIMU

https://m.edsoo.ru/2e93b7ef
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124

Pemenne cucteM IMHEHMHBIX
YPaBHEHUH C ABYMsI
MePEMEHHBIMU METOIOM
IMOJACTAHOBKH ¥ METOOM
CII0KCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/a8e82568

125

Pemenne cucteM IHMHEHMHBIX
YpPaBHEHUU C IBYMsI
TepEMEHHBIMU METOIOM
IMOJACTAHOBKH ¥ METOOM
CII0KEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/bb15461c

126

Pemenne cucreM ITHMHEHMHBIX
YpaBHEHUU C IBYMsI
MePEMEHHBIMUA METOJIOM
MOJCTAHOBKH U METOOM
CIIOKCHMSA

bubmoreka [IOK
https://m.edsoo.ru/fb0df920

127

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C IBYMS
MepEMEHHBIMU KaK MOJICITb
peanbHOM CUTYyaIluu

bu6mmoreka [JOK
https://m.edsoo.ru/fcd17b39

128

KounTponbnas pabora o teme

"Cuctembl JIMHEHHBIX
ypaBHeHuit"/ Beepoccuiickas
poBepouHasi paboTa

bubnuoreka [JOK
https://m.edso0.ru/9c548408

129

HTorosast KOHTPOJIbHAS
paborta / Beepoccuiickas
MpOBEpOYHas paboTa

130

[ToBTOpeHue u oboOIIeHNE.

bu6mmoreka [JOK
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Pemenne cucteM IMHEHMHBIX
YPaBHEHUH C ABYMsI
MePEMEHHBIMU METOIOM
IMOJACTAHOBKH ¥ METOOM

https://m.edsoo.ru/e04bbe00

CJIO)KCHUS
[ToBTOpenue u 06001IEHNE.
131 CreneHb ¢ HaTypaJbHBIM bubmmorexa [OK
https://m.edsoo.ru/c333abch
ToKa3aTeieM
[ToBTOpEeHME 1 0600IIEHNE.
OaHOYWIEHB 1 MHOTOWICHBI.
132 ToxxaecTBeHHBIE bubmmorexa TTOK
https://m.edso00.ru/9632cb84
npeoOpazoBaHus
anreOpandecKruX BhIpaXKEHUN
[ToBTOpEeHME M 000OIIECHNE.
133 DopMyIbl COKpAIIEHHOTO Bubnmorexa [JOK
pMY patt https://m.edso0.ru/e7992533
YMHOXEHUS
[ToBTOpEeHME M 000OIIECHNE. bubnuoreka [JOK

134
Koopaunats! u rpaduxmu. https://m.edsoo.ru/4dc4df36
[ToBTOpEeHME M 000OIICHNE.

135 Jluneiinas yHkuus u eé bubmorexa HOK

. YHE https://m.edsoo.ru/d7eebf0a
CBOMCTBA
[ToBTOpEeHME M 00OOIICHNE.

136 Pemienne cucreM MMHEHMHBIX bubmuoreka [JOK
YpaBHEHUH C ABYMsI https://m.edsoo.ru/1c5342f4
MePEeMEHHBIMU

137 [ToBTOpeHue u oboOIIeHNE. bubnuoreka [IOK

Pemienne cucteM JTHMHEMHBIX

https://m.edsoo.ru/ac20936a



https://m.edsoo.ru/e04bbe00
https://m.edsoo.ru/c333abcb
https://m.edsoo.ru/9632cb84
https://m.edsoo.ru/e7992533
https://m.edsoo.ru/4dc4df36
https://m.edsoo.ru/d7eebf0a
https://m.edsoo.ru/1c5342f4
https://m.edsoo.ru/ac20936a

YPaBHEHUH C JBYMS
MePEMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 137




8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTposbubie | IIpakTnueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 q 1
HCTIOBRIC HEpaBeHCTRa https://m.edsoo.ru/05b2f9el
2 CBONCTBA YHCIIOBBIX HEPABEHCTB 1 bubmorexa LOK
p https://m.edsoo.ru/4549afe0
3 CBOMCTBA YHCJIOBBIX HEPABEHCTB 1 bubmorexa LOK
P https://m.edsoo.ru/f3b932b2
4 Jloka3aTenbCcTBO HEPABEHCTB 1 bubmorera [JOK
P https://m.edsoo0.ru/79a18eb2
HepaBeHcTBO ¢ mepeMEeHHOM.
5 Crtporue 1 HeCTpOorue 1 bubmmorexa IOK
P P https://m.edsoo.ru/6dfe6b28
HEpaBEHCTBA
HepaBeHcTBO ¢ mepeMeHHOM.
6 CTporue 1 HeCTpOorue 1 Eubmorexa HOK
p p https://m.edso0.ru/5d53d93b
HEpaBEHCTBA
CrnosxeHue 1 yMHOXKEHUE
7 YHUCJIOBBIX HEPABEHCTB. 1 bu6mmoreka [JOK
OrnenuBaHue 3HAYCHUS https://m.edsoo.ru/a04ef86a
BBIpKCHUS
CrnoxxeHue 1 yMHOKEHUE
8 YHCIIOBBIX HEPABEHCTB 1 Eubmorexa OK
p ’ https://m.edsoo.ru/1c0a2b5d
O1ieHUBaHME 3HAYECHUS
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BBIPAXKCHUS

ITonsarue o PCUICHUN HCPABCHCTBA
C OJIHOM IIEPEMEHHOM.

bu6mmorexa [IOK

o MHO0%€eCTBO peleHnn https://m.edsoo.ru/aa638704
HEpPaBEHCTBA
[TonsaTue o pemeHnn HepaBeHCTBa
10 C OJTHOY TIEPEMEHHO. bubnuorexa [JOK
MHO0%€eCTBO pelIeHnH https://m.edsoo.ru/4df1faa0
HEpPaBEHCTBA
11 PaBHOCWIIbHBIC HEpaBEHCTBA. bubnuorexa [JOK
HepaseHnctBo-cnencraue https://m.edsoo.ru/3al7ce2c
12 UucnoBble MPOMEXKYTKU Bubnuorexa LTOK
https://m.eds00.ru/80735150
JIuHeitHOe HEPaBEHCTBO C OJTHOU
13 MePEMEHHON U MHOKECTBO €TO Bu6mmorexa [JOK
. https://m.edsoo.ru/f0262587
pelieHuit
14 Pemienue nuHeHBIX HEPABEHCTB bubnuoreka [JOK
C OJTHOM TIEpEMEHHOM https://m.edsoo.ru/3ceb586b
15 Penienue nuHeHBIX HEPABEHCTB bubnuoreka [JOK
C OJTHOM TIEpEMEHHOM https://m.edsoo.ru/c91lac5f2
16 Penienue nuHeMHBIX HEPABEHCTB bubnuoreka [JOK
C OJTHOM TIepeMEHHOM https://m.edsoo.ru/59248dbe
17 Cucrembl TUHEHHBIX HEPABEHCTB bubnuoreka [JOK
C OJHOM NIEPEMEHHOU https://m.edsoo.ru/a0eba498
18 Cucrembl TUHEHHBIX HEPABEHCTB bubnmoreka [JOK

C OJIHOM IIEPEMEHHOU

https://m.edso0.ru/98hf65c2
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Pemenne TeKCTOBBIX 337124 C

bu6mmoreka [{OK

19 HOMOHIUHO HHHeHHHf HEPABEHCTE https://m.edso00.ru/93d78c5b
C OJIHOM TIEpEeMEHHOM

20 KonTtposnsHas paboTa o teme bubmuoreka [IOK
"HepaBencrsa" https://m.edsoo.ru/a90aff13

bu6mmoreka [{OK

21 Kpazparitbie koprt https://m.edso0.ru/4112736f

29 Apudmernueckuil KBaJipaTHbIN bubnuorexa [JOK
KOPEHb U €ro CBOMCTBA https://m.eds00.ru/1970379

93 Apudmernueckuil KBaJIpaTHbBIN bubnuoreka [JOK
KOPEHb U €ro CBOMCTBA https://m.edsoo.ru/16109afa
[TonsiTHE MppaOHATILHOTO

24 quCa. I[eﬁii;:m c Bubnuorexa LTOK

https://m.edsoo.ru/cd0cd78c

UppalMOHAILHBIMH YUCIIaMU

o5 CBolicTBa ACHCTBHII C bubnuorexa [JOK
HUppaAlMOHAIBHBIMHU YU CIIAMU https://m.edsoo.ru/ca58bc78

26 CBoiicTBa ACHCTBHIL C bubmuoreka [JOK
HppallMOHAIBHBIMU YU CIIaMU https://m.edsoo.ru/ach64581

97 CBoiicTBa ACHCTBHIL C bubnuoreka [JOK
HUppalMOHAJIbHBIMHU YU CIIaMU https://m.edsoo.ru/bc7f36a8
CpaBHeHME UppalMOHAIBHBIX bubnuoreka [JOK

28
yuceln https://m.edsoo.ru/7b26d3b0
CpaBHeHME UppallMOHAIBHBIX bubnuoreka [JOK

29
qucen https://m.edsoo.ru/c5bd43e0

30 MHOXeCTBO AEHCTBUTEIBHBIX bubmuoreka [JOK

YHUCCII. Hpe,[[CTaBJ'IeHI/IH 0

https://m.edsoo.ru/51f76bld
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pacIupCHUAX YU CIOBBIX
MHOKECTB

JomycTuMble 3HaYEHUS
MEPEMEHHBIX B BRIPAKCHUSX,

bu6mmoreka [IOK

31 CoJIepKanIuX apuMeTHICCKIE https://m.edsoo.ru/de922590
KBaJpaTHbIE KOPHU
JomycTuMble 3HaYEHUS

32 IIEPEMEHHBIX B BBIPAKCHUSAX, bubnuorexa [JOK
cojiepxKaniux apuGMeTHIecKue https://m.edsoo.ru/c1f762ee
KBaJ[paTHBIC KOPHU
ToxnecTBeHHbIE TpeoOpa3zoBaHUS

33 BBIPAKEHUH, COACPKAIINX bu6moreka [IOK
apupMeTHYECKHUE KBAPATHHIC https://m.eds00.ru/16765140
KOpHU
ToxnecTBeHHble MpeoOpa3zoBaHUs

34 BBIPAKEHUH, COACPKAILINX bubnuoreka [JOK
aprupMeTHYECKHUE KBAPATHHIC https://m.edsoo.ru/cdd27cb8
KOpHH
ToxnecTBenHble MpeoOpa3zoBaHUs

35 BBIPAKEHUH, COACPKAILINX bubnuoreka [JOK
aprupMeTHYECKHUE KBAPATHHIC https://m.edsoo.ru/57be760d
KOpHHU
ToxnecTBeHHbIe peoOpa3zoBaHUs

36 BBIPAKEHUH, COACpKAIINX bubnuoreka [JOK
apupMeTHYeCcKre KBaJlpaTHbIE https://m.edsoo0.ru/e39412ea
KOpHHU

37 KonTtposneHas paboTa o teme bubnuorexa [IOK



https://m.edsoo.ru/de922590
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https://m.edsoo.ru/16765140
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"KBanpaTHblii KOpeHb"

https://m.edso00.ru/9483f887

bu6mmoreka [{OK

38 Keapatiioe ypastietiite https://m.edso0.ru/53191c0b
Popmyta KOpHEW KBaJIpaTHOTO
39 ypaBHeHus. KonnuectBo bubnuorexa [JOK
JIEMCTBUTEIbHBIX KOPHEH https://m.edsoo.ru/02455db5
KBaJPaTHOTO YpaBHEHUS
dopmyita KOpHEHW KBaJIpaTHOTO
40 ypaBHeHus. KomuectBo bubnuoreka [JOK
JIEMCTBUTEIbHBIX KOPHEU https://m.edsoo.ru/7d6cdfb2
KBaJPaTHOTO YpaBHEHUS
dopmyna KOpHEHW KBaIpaTHOTO
A1 ypaBHeHus. KoanmdectBo bubnuoreka [IOK
JIEMCTBUTEIbHBIX KOPHEH https://m.edsoo.ru/1c76389f
KBaJIpaTHOTO ypaBHEHUS
dopmysia KOpHEN KBaIpaTHOTO
42 ypaBHenus. KommuecTBo bubnuoreka [JOK
JIEMCTBUTENbHBIX KOPHEH https://m.edsoo.ru/5fe60585
KBaJIpaTHOTO ypaBHEHUS
43 Teopema Buera bubmorexa HOK
https://m.edsoo.ru/4c7c44b5
44 Teopema Buera bubmorera [JOK
https://m.edsoo.ru/a76e9038
VYpaBHEHUsI, CBOJIUMBIE K
45 J'II/IIDHGI‘/’IHLIM ypaBieHI/I}IM WM K bubmorexa LIOK
https://m.edsoo.ru/4fb6bbcl
KBaJPaTHBIM YPaBHEHUSIM
46 VYpaBHEHUsI, CBOJIUMBIE K bu6mmoreka [JOK



https://m.edsoo.ru/9483f887
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JINHEWHBIM YPAaBHEHUAM UIIH K
KBaJPaTHBIM YPaBHEHUAM

https://m.edsoo.ru/3af662c6

47 KBanpaTtHoe ypaBHeHue C bubnuorexa [JOK
rapaMeTpoM https://m.edsoo.ru/8a55ecf0
48 Pemrenne kBagpaTHBIX ypaBHEHUN bubnuorexa [JOK
C IapaMeTpamu https://m.edso0.ru/105b6317
49 Pemrenne kBagpaTHbIX ypaBHEHUN bubnuorexa [JOK
C mapameTpaMmu https://m.edsoo.ru/47da856a
Pemrenne kBagpaTHbIxX
50 aBHEHUH, COAEPKAINX 3HAK bubmmorexa LOK
P ’ P https://m.eds00.ru/3f000b93
MOYJIS
Pemrenne kBagpaTHbIxX
51 aBHEHMH, COZEpP KALINX 3HAK bubamorera LOK
P » CONCPAIL https://m.edso0.ru/51525b4b
MOIYJIS
59 YpaBHeHHE KaKk MaTEMaTHYeCKast bubnuoreka [JOK
MO/JIEJIb PEaJIbHOW CUTYallN https://m.edsoo.ru/20a5fe85
Pemenue TekcToBBIX 337124 €
53 MTOMOIIBIO KBAJIPATHBIX bubmmorexa [JOK
B . AP https://m.edsoo.ru/9f3d34e0
ypaBHEHUI
54 KonTtponsHas pabora no teme bubnuoreka [JOK
"KBagparusle ypaBHeHUS" https://m.edsoo.ru/4eeabf05
55 PanmonanbHbIe BRIpasKEHUS bubmmorexa [JOK
t P https://m.edsoo.ru/e7b471bc
56 ToxnecTBeHHbIE TPe0Opa3oBaHUs bubnuoreka [IOK
palMOHAIBHBIX BBIPAKEHUN https://m.edsoo.ru/76eca410
57 ToxnecTBeHHbIE TPeoOpa3oBaHUs bubnuorexa [IOK
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panroOHaJIbHBIX BprEl)KCHI/Iﬁ

https://m.edsoo.ru/4f03b9cl

ToxnecTBeHHble MpeoOpa3zoBaHUs bubnuorexa [JOK

58 .
paLMOHANBHBIX BBIPAKECHUI https://m.edso0.ru/14361971

59 ToxnecTBeHHble MpeoOpa3zoBaHUs bubnuorexa [JOK
paLMOHANBHBIX BBIPAKECHUI https://m.edso0.ru/28163198
Anrebpaundeckas 1poOb.

60 JlonmycTuMBble 3HAYEHUS bubnuorexa [JOK
MIEPEMEHHBIX B IPOOHO- https://m.edsoo.ru/4alcc260
PaIMOHATBHBIX BRIPAKCHUSIX
Anrebpanyeckas 1po0Ob.

61 JlonmycTuMBble 3HAYEHUS bubnuoreka [JOK
MEPEMEHHBIX B IPOOHO- https://m.edsoo.ru/4ede5c94
palMOHATIbHBIX BBIPAKEHUIX
Anrebpandeckas 1poOb.

62 JlomycTuMble 3HaYEHUS bubnuorexa [JOK
TepEMEHHBIX B IPOOHO- https://m.edso0.ru/65188f61
paIMOHATIbHBIX BBIPAKEHUIX

63 OCHOBHOE CBOMCTBO bubnuoreka [JOK
anredpanvecKkoit 1poou https://m.edsoo.ru/753cb03c
OCHOBHOE CBOMCTBO bubmuoreka [JOK

64 .
anreOpanvecKoi 1poou https://m.edsoo.ru/9bed7fd1

65 CnoxeHue U BBIUYUTaHUE bubnuoreka [JOK
anreOpanvecKux Ipooei https://m.edsoo.ru/44d36¢f1

66 CroxeHue U BBIYUTAHUE bubmuoreka [JOK
anreOpandyeckux apooeit https://m.edso0.ru/852a7f59

67 VYMHOXKEHUE U ACICHHUE bu6mmoreka [JOK
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anreOpandeckux aApooeit

https://m.edso00.ru/8664f031

68 YMHOXEHUE U JeTICHUE bubnuorexa [JOK
anreOpandeckux aApooeit https://m.edsoo.ru/5f478ca4
VYMHOXKEHHUE U JIeJICHNE bu6mmoreka [{OK

69 o
anreOpandeckux Apooeit https://m.edsoo.ru/79aaddfc

70 Bo3sgenenue anredpandeckoit bubnuorexa [JOK
IpoOu B CTETICHb https://m.edsoo.ru/3ca7ef46
KonTponsnas pabora no teme

71 " IpoOHO-panOHATIEHEIE bubmorexa HOK

P p '{l https://m.eds00.ru/29a864b8
BBIpa)KeHI/ISI

7 JpoOHo-panroHaIbHbIE bu6moreka [IOK
YpaBHEHUS https://m.edso0.ru/988d8b72
Pemmenne npoOHO-panMoOHaIBHBIX

73 aBHeHI/IngBO ;{p I/Ilec;I K bubmorexa HOK
yp N » BB https://m.edso0.ru/20ce2887
JIUHEHHBIM ypaBHECHUSAM
Pemmenne npoOHO-panMoOHaIBHBIX

74 aBHeHPI;pCBO ;Ip IjI-IXC}I K bubmorexa LHOK
yp N » BB https://m.edso0.ru/2f91c093
JIUHEHHBIM ypaBHEHUSAM
Pemenue 1poOHO-paiMOHAIBHBIX

75 aBHeHI/HI;Ip(:Bo ;Ip ;Xc;l K bubmotera [JOK
yp B ’ et https://m.edsoo.ru/beafd17c
JMHEWHBIM YPaBHEHUSM
Pemenue 1poOHO-paiMOHAIBHBIX

76 aBHeHH§p0B0 . I?XC}I K bubmotera [JOK
P > CBOML https://m.edso0.ru/246c4982
KBaJ[paTHBIM YPaBHEHUSIM

77 Pemienune npo6GHO-pariMOHAIBHBIX bubnuoreka [IOK

ypaBHeHHfI, CBOJAIINXCA K

https://m.edsoo.ru/daff5e22
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KBaJPaTHBIM YPaBHCHUAM

Pemenne npoOHO-parimoHAIBHBIX

78 ABHEHUM, CBOISIIUXCS K bubmorera [JOK
yp > CBOILIHL https://m.edso0.ru/927{8fc6
KBaJIPATHBIM yPaBHEHUSIM
Pemenne npoOHO-parimOHAIBHBIX
. bubnuotexa [JOK
7 YPABHCHII METOZIOM 3aMeHmt https://m.edsoo.ru/67a4063e
MePEeMEHHO I T '
Pemenue npoOGHO-paliioHaNbHbIX
. bubnuotexa [JOK
80 YPABHCHHH METONIOM 3aMEHbl https://m.edsoo.ru/1d27e354
MepeMEHHO I T '
Pemenne npoOGHO-paliioHaNbHBIX
. bubnuorexa [JOK
81 YPABHCIIH METOZOM SAMCHEL https://m.edso0.ru/002cf04c
HepeEMEHHON T '
Pemenne npoOHO-paniOHATBEHBIX
. bu6moreka [IOK
82 YPABHCHHUH METOLOM 3aMCHEI https://m.edsoo.ru/f7cd7e78
HepeEMEHHOMN T '
Pemrenne TeKCTOBBIX 3a71a4 ¢
83 IIOMOIIBIO IPOOHO- bubmorexa HOK
HIRIO AP . https://m.edsoo.ru/0e786da3
palMoHAIBHBIX YPaBHCHUM
Pemrenne TeKCTOBBIX 3314 ¢
84 IIOMOIIBIO POOHO- bubmorera [JOK
P . https://m.edsoo.ru/262e4af7
paloHaIbHBIX YpaBHEHUN
Pemrenne TeKCTOBBIX 3a1a4 ¢
85 HOMOIIBIO APOGHO- bu6mmoreka [JOK
P . https://m.edso0.ru/6d100a76
paloHaIbHBIX YpaBHEHUU
86 Penienne TekCTOBBIX 3a/1a4 C bu6mmoreka [JOK
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MTOMOIILI0 JPOOHO-
palOHAIBHBIX YPaBHEHHUU

https://m.edso0.ru/62d9258¢c

Periennie TeKCTOBBIX 327124 C

87 MTOMOIIBIO JPOOHO- bubmorexa HOK
P . https://m.edsoo.ru/c8ae2716
palMoOHAIBHBIX YPaBHEHUM
Pemenne TekcToBBIX 3a/1a4 €
88 HOMOIIIEO TDOGHO- bubnuotexa [JOK
P . https://m.edso0.ru/4006b32c
palMoHATBHBIX YPaBHEHUM
I'padmueckas nHTepnperanus
89 pal(ai)HeHHﬁ C B 5 e bubmiorexa HOK
P AEYM https://m.edsoo.ru/b0a2c810
TepeMEHHBIMU
KounTponbnas paborta o teme
90 " IpoOHO-parnoHaIbHbIS bubmorera [JOK
P p" B https://m.edsoo.ru/1aad97be
ypaBHEHUS
01 OO6actp onpeneneHus u bubnuoreka [IOK
MHOY»ECTBO 3HaueHUN (HYHKITUN https://m.edsoo.ru/72d8d178
92 OO6uacTh onpeaeseHus u bubnuorexa [JOK
MHOYECTBO 3HaueHUN (HYHKITUU https://m.edso0.ru/7930bc78
. bu6mmoreka [JOK
93 C 0
HOCOOLL 3aAaHHS (YHKUHA https://m.edso0.ru/648634ec
bubmuoreka [JOK
94 r
pacpuc Gy https://m.edsoo.ru/bc183968
UreHnue CBOICTB PyHKIUU 1O €€
95 rpa¢uxy. IIpumeps! rpadukon bubnuoreka [IOK

(GyHKLUH, OTpaXKaromuX
peaJIbHBIE MPOLIECCHI

https://m.edso0.ru/5a3c0b26
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@yHKIUH, ONUCHIBAIOIINE

9% pSIMYIO B 00paTHYIO bubnuorexa [JOK
MIPONIOPLIUOHAIBHBIE https://m.edsoo.ru/7d59a787
3aBHCHUMOCTH, UX IpaduKu
@yHKIMHU, ONUCHIBAIOLINE

97 MpsIMYIO U 0OpaTHYIO bubnuorexa [JOK
MIPONIOPLIUOHAIBHBIE https://m.edsoo.ru/a700fb4a
3aBUCHUMOCTH, UX TpaduKu
OyYHKIIMYU, ONTUCHIBAIOLINE

08 MpsIMYIO U 0OpPaTHYIO bubnuoreka [JOK
MIPONOPIINOHAIBHBIE https://m.edsoo.ru/c8f8fdf6
3aBUCHUMOCTH, UX TpaduKu

_ N . bu6moreka [IOK
99 OyHrwist y = X2 1 e cBoicTBa https://m.edsoo.ru/a88a94b3
_ N . bu6moreka [IOK
100 OyHrwist y = X2 1 e cBoicTB https://m.edsoo.ru/75c41a0a
N . bu6mmoreka [JOK
101 o =x3
YHIIHIA Y= X3 1 ce coonctsa https://m.edso0.ru/228c3831
_ N . bu6mmoreka [JOK
102 DyHKum y =K/X 1 e¢ croficTsa https://m.edso0.ru/2d0b876¢c
N . bubnuoreka [JOK

103 o =K/

YHIIRBL y 10X H £6 CROHCTES https://m.eds00.ru/70159503
_ N . bubnuoreka [JOK

104 Dymruus y =vx i e€ caoiicTsa https://m.edso0.ru/1b220999

105 KonTposneHas paboTa o teme bubnuoreka [IOK
"®yHKIMn" https://m.edsoo.ru/77c6ef63

106 Crenens ¢ 1eIbIM IToKa3aTelIeM bu6mmoreka [JOK
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https://m.edso0.ru/6c8839¢a

CBOJICTBA CTENEHH C IIETBIM

bu6mmoreka [{OK

107
MoKa3aTrejieM https://m.edsoo.ru/bd6e2elc
108 CBolicTBa CTEIICHH C ICIBIM bu6mmoreka [{OK
MoKa3aTejieM https://m.edsoo.ru/ceae927f
109 CBolicTBa CTEIICHH C IICITBIM bu6mmoreka [{OK
oKazaTejieM https://m.edsoo.ru/54faad53
[IpeobpazoBaHue BhIpaKEHUH,
110 COJICPIKAITUX CTETICHH C TEJTBIM bubnmorexa LHOK
https://m.edsoo.ru/53d921e6
oxKasarejieM
[IpeobpazoBaHue BBIpAKEHUH,
111 COJZIep KaIUX CTEIEHHU C IIEIBIM bubmmorexa TTOK
AiepKarl I https://m.edsoo.ru/46fbf966
oKasaTejieM
IIpeoGpa3oBaHye BEIpAKEHUMH,
112 cop e >II<)a nX CTeHeHl:I C LEJIBIM bubmiorexa HOK
Aeprarit t https://m.edsoo.ru/f5e6081b
oKasaTejieM
bu6mmoreka [JOK
113 C %
TAHAGPTHBIH BIAL AHCIA https://m.edsoo.ru/6a9ab72b
bu6mmoreka [JOK
114 C %
TAHAGPTHBIH BIAL AHCA https://m.edsoo.ru/3121ecfe
JlelicTBUS C YHCIIaMH,
bubmuoreka [JOK
115 3alMCaHHBIMU B CTaHIAPTHOM
https://m.edsoo.ru/b0c28e40
BUJIE
JlelicTBUS C YHCIIaMH,
bu6mmoreka [JOK
116 3alMCaHHbIMU B CTAaHAAPTHOM

BHUJIC

https://m.edsoo0.ru/73cd08d3
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Pa3mepbr 00beKTOB
OKPYKAIOIIIEero MUpa,

bu6mmoreka [{OK

117 JUTUTEIBbHOCTh MPOLIECCOB B https://m.edso0.ru/9c11128a
OKPYXaIOIlEM MHUPE
Pa3mepbl 00bEKTOB
118 OKPY’KaIOILIEro MUpa, bubnuorexa [JOK
JUIMTEIIBHOCTH MTPOLIECCOB B https://m.edsoo.ru/3b40070d
OKPYXKaIOIeM MHUPE
Pa3mepsr 00bekTOB
119 OKPY’KaIOILIEro MUpa, bubnuoreka [JOK
JUIMTEIIBHOCTH MPOIIECCOB B https://m.edsoo.ru/357b102d
OKPYXKAIOIIEeM MHUPE
bu6moreka [IOK
120 flenenne ¢ ocratiom https://m.edso0.ru/680dd020
121 CpaBHEHHS LETBIX YUCEI 110 bubnuoreka [IOK
MOJIYJIFO HAaTYpaJbHOI'O YHCIIA https://m.edso0.ru/35e68128
122 CpaBHEHHMS LETBIX YKCEII 110 bubnuoreka [JOK
MO/JIyJIFO HAaTYpaJbHOI'O YHCIIA https://m.edsoo.ru/56c3d6a8
N . bubnuoreka [JOK
123 CBoiicTBa CpaBHEHUH IO MOTYJIIO httos//m.e dsogru 10520520
. . bubnuoreka [JOK
124 (BOHCTBA CPABHEHHI 110 MOAYIIO https://m.edsoo.ru/c519bbf7
195 OcTaTku CyMMBI U IPOU3BEACHUS bubnuoreka [JOK
110 JAHHOMY MOJTYJIIO https://m.edsoo.ru/bb297bac
KoHnTtponsHas pabota no temam BuGmiorexa LIOK
126 "Crenean", "Jlenumocts"/

Bcepoccuiickas npoBepoyHas

https://m.edsoo.ru/f0589d9e
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pabota

WroroBas kKoHTpOJbHAS padoTa /

127 Bcepoccuiickast mpoBepoyHas bubmorexa HOK
P POBCp https://m.edsoo.ru/lela2a62
pabora
[ToBTOpenue u oboOIIeHNE.
Pemrenne nuHENHBIX HEPABEHCTB
128 C OJHOM IIEPEMEHHON U CUCTEM bubnmorexa LOK
. P o https://m.edsoo.ru/04aa7dfb
JUHEHHBIX HEPABEHCTB C OJTHOU
MepEMEHHO N
[ToBTOpEeHME 1 0600IIEHNE.
Penrenne nuHeNHBIX HEPABEHCTB
129 C OJHOM TIEPEMEHHOM M CUCTEM bubmorera [JOK
. P o https://m.edso00.ru/8b5316ec
JIMHEWHBIX HEPABEHCTB C OJTHOM
MepEeMEHHO N
[ToBTOpEeHME M 000OIIEHNE.
ToxxnecTBeHHBIE TPEOOPa3OBAHUS
130 BBIPAKEHUI, CONEPKAINX Eubmorexa HOK
P ’ P https://m.edsoo.ru/8cbedcfe
aprupMETHYECKHUE KBAPATHHIC
KOpHHU
[ToBTOpEeHME M 000OIIECHNE.
Pemenne kBagpaTHbIX
. bubnuoreka [{OK
131 ypaBHEHUH. PelieHne TeKCTOBBIX
https://m.eds00.ru/8316894c
3a/1a4 C TIOMOIIBIO KBaJIPaTHBIX
ypaBHEHUH
[ToBTOpeHue u oboOIIeHNE.
. bubnuoreka [IOK
132 Pemrenue 3agau u3 peanbHOI

KHN3HH

https://m.edsoo.ru/laa74ca6
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133

[ToBTOpenue u oboOIIeHNE.
ToxxnecTBeHHBIC TIPEOOpa30OBaHUSI
palroOHaJIbHbIX BI)Ipa)KeHI/Iﬁ

bu6mmoreka [{OK
https://m.edso0.ru/d87c1b96

134

[ToBTOpenue u oboOIIeHNE.
Pemenne npoOHO-parimOHABHBIX
YpaBHEHUH, CBOJSIIMXCS K
JIMHEIHBIM WJIN K KBaJApaTHBIM
ypaBHEeHUsIM. Pemenue
TEKCTOBBIX 33]1a4 C TOMOIIIbIO
JTPOOHO-PAIIMOHATIEHBIX
YpaBHEHUU

bu6mmoreka [{OK
https://m.edsoo.ru/45dc757f

135

[ToBTOpEeHME 1 0600IIEHNE.
Pemrenye TeKCTOBBIX 3ama4
pa3IUYHBIMHU CIIOCOO0aAMU

bu6moreka [IOK
https://m.edsoo.ru/f14c101e

136

[ToBTOpEeHME M 0600IIECHNE.
Pemenue 3agau u3 peanbHOU
JKU3HHA

bu6moreka [IOK
https://m.edsoo.ru/b7228af5

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Konrpoububie | IIpakTHyeckue Aara tudposbie
n/n Bcero u3yyeHusi | obOpa3oBaTebHbIE
padoThI padoTsI pecypest
Oynkiusa. CBoicTBa QYHKIINN:
HYJIH (PYHKIIHH, TPOMEKYTKA
3HAKOTIOCTOSTHCTBA KIIHH,
1 MIPOMEXKYTKH Bospag)T}::mﬂ 51 1 bubamorera LOK
. https://m.edsoo.ru/d90f2e4e
yObIBaHUS (QPYHKINH, YETHBIE U
HedETHBIE (PYHKITUH, HanOOJIbIIIECe
Y HauMeHbIllee 3HaYeHUs] PYHKIUN
Oynkiusa. CroiicTBa QYHKITNMN:
HyIU QYHKINH, TPOMEXKYTKH
3HAKOTOCTOSIHCTBA KLU,
2 MIPOMEXKYTKH Bo3paS)T}$H/I${ u 1 bubmorexa [IOK
. https://m.edsoo.ru/b3732c65
yObIBaHMS (DYHKIIUU, YETHBIC U
He4Y€THBIC (PYHKITUHU, HANOOJIbITIEE
Y HauMeHbIllee 3HaYeHUs] PYHKUIUN
3 [TocTpoenue rpaduxkoB GyHKIUN C 1 bubnuoreka [JOK
ITOMOIIIBIO TTPEOOpPa30BaHUIMA https://m.edsoo.ru/97eaec2e
4 [TocTpoenue rpaduxkoB GyHKIUH C 1 bubnuoreka [JOK
MTOMOIIIBIO TTPEOOpPa30BaHUIMA https://m.edsoo.ru/ea04324c
5 KBanpartsslii Tpéxunen. Kopan 1 bubnuoreka [IOK
KBaJpPaTHOIO TpEXUJICHA https://m.edso0.ru/71798cd2
6 Pa3noxeHne kBagpaTHoro 1 bubnuorexa [IOK
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TpEXUJICHA Ha JIMHEIHBIC

https://m.edsoo.ru/de57a4e0

MHOKHTEIIH
Paznoxenue kBaspaTHOro
7 TpEXWICHA HA JTUHEUHBIC Bubmuotexa LIOK
P https://m.edsoo.ru/0b248ca2
MHO>KHTEIIH
3 KBanparnunas ¢pyHkuus u eé bubnuorexa [JOK
CBOMCTBA https://m.edso0.ru/6215f410
[Tapabosa, KOOpIMHATHI BEPIIUHBI
9 1mapaboJIbl, 0Ch CUMMETPUHU bubnrorexa LIOK
P ’ https://m.edsoo.ru/c456e08e
napaboJTbI
10 [TocTpoenue rpaduka bubnuoreka [JOK
KBaJIpaTUUHON QYHKUINN https://m.edsoo.ru/11f6adfa
1 [TocTpoenne rpaduka bubnuoreka [IOK
KBaJpaTUYHON HYHKIIUH https://m.edsoo.ru/c88a279d
12 [TocTpoenne rpaduka bubnuoreka [JOK
KBaJpaTUYHON (YHKITUN https://m.edsoo.ru/3577ad2b
[Tonosxenue rpaduka
13 KBaJpaTUYHON (HYHKIIUU B bubnuoreka [JOK
3aBUCUMOCTH OT €€ https://m.edsoo.ru/2a984bdc
ko3 durmeHTon
[Tonoxenue rpaduxa
14 KBaIpaTUYHOM (YHKIINU B bubnuoreka [JOK
3aBUCHUMOCTH OT €€ https://m.edsoo.ru/101baa55
K03 UITUEHTOB
15 Hcnonp3oBanue CBOMCTB bu6mmoreka [JOK

KBaIpaTUYHOUN QPYHKUIUU A5

https://m.edsoo.ru/15c522bb
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pelieHus 3aaa4

Hcnonp3oBaHue CBOUCTB

bu6mmoreka [IOK

16 i
KBIATIIMHOM QKLU 213 https://m.edsoo.ru/bef7b49f
peuIeHus 3a1a4
Hcnonb3oBaHnue CBOKUCTB
17 KBaJIpaTUYHON QPYHKUUU JJIs1 bubmorexa [TOK
P YR A https://m.edsoo.ru/4ce8cfod
penIeHus 3a1a4
CremneHnbie KIIUH C
18 HaT anLHm(laZIHn:KasaTeMMn 170:¢ bubnmorexa LOK
P y ’ https://m.eds00.ru/92821150
rpaduku 1 cBOICTBA
CreneHHble KIINH C
19 HaT aHBHBI(I\biIZIHH(I)IKaSaTeHSIMI/I 170:¢ bubmorexa LOK
P y ’ https://m.edsoo.ru/dc16d347
rpauKu U CBOWCTBA
Crenennble KIIMH C
20 HaT aJIBHBI(l\biIZIHH(L)IKaSaTeHHMI/I ux bubmmorexa T[TOK
P . ’ https://m.edsoo.ru/fo7b3ef2
rpaduKu U CBOWCTBA
CreneHHbie KIUH C
21 HaT aanbliiHn:KasaTenﬂMH ux bubmorexa [IOK
P . ’ https://m.edso00.ru/e35ab595
rpadMKu ¥ CBOWCTBA
99 I'paduku pynkuuit: y = VX, y= bubnuoreka [JOK
Wx,y=|x| https://m.edsoo.ru/845c3cd8
93 I'paduku pynkuuit: y =Vx , y= x bubnuoreka [JOK
VY =X https://m.eds00.ru/4ddd9180
24 I'paduku Gyskrmit: y = Vx , y = bubnuoreka [IOK
Wx,y=|x| https://m.edsoo.ru/c711bddf
25 KonTponpHas pabota o Teme bubnuorexa [IOK
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"q)}IHKI_II/II/I"

https://m.edsoo.ru/4eacc9b5

Ilonstue o pPCUICHUN HCPABCHCTBA

bu6mmoreka [IOK

2 i . M
0 © OHHOHUHepeMeHHOH HOMECTEO https://m.edsoo.ru/cfb115b6
pelieHui HepaBeHCTBA
KBagparHble HepaBeHCTBA C OJHOU bubnuorexa [JOK
27 .
IIEPEMEHHON https://m.edsoo.ru/bf85efbf
28 KBanpaTHbie HEpaBeHCTBA C OJTHOU bu6mmoreka [{OK
IIEPEMEHHON https://m.edsoo.ru/36721ec3
Pemienne HepaBeHCTB
29 r a(bI/I‘—IeCKI/ISI METOJIOM M METOJIOM Bubamorexa [JOK
P A A https://m.edsoo.ru/d68f067e
WHTEPBAJIOB
Pemrenne HepaBeHCTB
30 rpauIecKuM METOJIOM B METOJIOM bubmorexa [OK
P A A https://m.edso0.ru/060b1779
UHTEPBAJIOB
31 HepaBenctBa, coaepkaiine 3HaK bubnuoreka [JOK
MOTyJISt https://m.edsoo.ru/7782d1d2
32 HepasenctBa, coaeprkaiiue 3HaK bubnuoreka [JOK
MOTyJISt https://m.edsoo.ru/f13ce6ca
33 CucrteMbl HEpaBEHCTB C OJIHOM bubnuoreka [JOK
MepeMEHHOM https://m.edsoo.ru/20a68a45
34 Cucrembl HEpaBEHCTB C OJJTHOU bubnuoreka [JOK
MepeMEHHOM https://m.edsoo.ru/d72b241f
Pemenne TekcToBbIX 33724 €
35 MMOMOIIIbIO HEPABEHCTB I([:I/ICTGM Bubmmorexa LIOK
B P ’ https://m.edsoo.ru/fleecaff
HEPaBEHCTB
36 Pemienne TeKCTOBBIX 3a/1a4 C bu6mmoreka [JOK
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IMOMOIIBK) HEPABEHCTB, CUCTEM
HEPABEHCTB

https://m.edsoo.ru/29eala05

HepasenctBo ¢ nByms
nepeMeHHbIMU. Perienue

bu6mmoreka [IOK

37 HEPaBEHCTBA C IBYyMs https://m.edsoo0.ru/a555d73b
nepeMeHHbIMU
I'padmueckuit MmeToa pemieHus
38 cﬁciM HepaBeHCTBi IjmyM;[ brbmmorexa [OK
https://m.edsoo.ru/28bab74d
epeMEHHBIMU
39 CucTeMbl HEpaBEHCTB C IBYMsI bubnuorexa [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/bf38d029
40 KonTpossHas pabora no teme bubnuoreka [JOK
"KBanpartHsie HepaBeHCcTBA" https://m.edsoo.ru/4244257d
41 bukBanpaTHbie ypaBHEHUS Bu6nmorexa [JOK
https://m.edsoo.ru/ba8h4827
[Ipumepsl NpUMEHEHHI METO/I0B
PaBHOCHJIbHBIX IIPe0Opa3zoBaHuil,
42 3aMEHbI IEPEMEHHOM, bubnuoreka [JOK
rpagu4ecKoro MeToaa Mpu https://m.edsoo.ru/8cc6f335
pelIeHU ypaBHEHUM 3-i1 U 4-i
cTeneHen
[Tpumepsl npuMeHEHU METO10B
PaBHOCHIIBHBIX IIPe0Opa3zoBaHUil,
43 3aMEHbI IEPEMEHHOM, bubnmoreka [JOK

rpauuecKoro MeToa fnpu
pelieHnn ypaBHeHu# 3-i u 4-1
CTENICHEH

https://m.edsoo.ru/d3127b99
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IIpuMepsl NpUMEHEHHI METO0B
PaBHOCHJIbHBIX IIpe0Opa3zoBaHuil,
3aMEHBbI IEPEMEHHOH,

bu6mmoreka [{OK

44
rpaduuecKoro MeToaa Mpu https://m.edsoo.ru/e06bdafc
pelieHuy ypaBHeHui 3-ii u 4-i
CTEIEeHEN
45 Pemrenue npoOHO-paliMOHATBEHBIX bu6mmoreka [{OK
YPAaBHEHU U HEPABEHCTB https://m.edsoo.ru/c62a3d83
46 Pemenne npoOHO-paiOHATBEHBIX bu6moreka [IOK
YpaBHEHUH U HEPABEHCTB https://m.edso0.ru/e633ff10
47 Pemenne npoOHO-paiOHATEHBIX bu6moreka [IOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo0.ru/9b27174d
48 Pemenne npoOHO-paliOHATBEHBIX bubnuoreka [IOK
YPaBHEHU U HEPABEHCTB https://m.edsoo.ru/7b73895d
Pemenue cucrem ypaBHEHUI € bubnuoreka [IOK
49
JIBYMsI IIEPEMEHHBIMU https://m.edsoo.ru/cc8df2f9
50 Pemenue cucrem ypaBHeHUM € bubnuorexa [JOK
JBYMsI IEPEMEHHBIMU https://m.edsoo.ru/3bef3efc
Pemenue npocrenmux cucrem
51 HEJTMHEWHBIX YPaBHEHUH C IBYMs Bubmmorexa LIOK
P HBIM https://m.edsoo.ru/c06799ac
MIepeMEHHBIMU
Pemenne npoctelimx cucrem
52 HEJIMHEWHBIX ypaBHEHUH C IBYMs bubmmorexa [JOK
P A https://m.edsoo.ru/d9e8af79
MepeEMEHHBIMU
53 Pemenue npocreldmmx cucrem bubnuoreka [IOK

HEJIMHENHBIX YPAaBHEHUH C ABYMs

https://m.edsoo.ru/a0409350
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MEPpCMECHHBIMU

Pemrenne npocrenmmx cucreM

54 HEJIUHENHBIX YpaBHEHUI C IBYMS bubnmorexa LOK
P AEYM https://m.eds00.ru/7910b721
NepeMEHHbIMU
I'padmnueckuii MeTo g pemieHus
55 CI/I:I)Cl(iMI)I HeJII/IHeI‘/’IHLDI: ABHEHUN bubmmorexa [IOK
yp https://m.edso0.ru/68e900a3
C ABYyMsI IEPEMEHHBIMH
I'padnueckuii MeTo g pemeHus
56 CI/II)CS;MH HeﬂI/IHeI‘/'IHLDI: aBHEHUU bubmmorexa [IOK
yp https://m.edsoo.ru/b3113be3
C IBYyMsI TIEPEMECHHBIMH
CucreMa IByX HETMHEMHBIX
57 aBHEHUU C IBYMS IIEPEMEHHBIMA bubmorexa LOK
P ABYM . P https://m.edsoo.ru/74a77c73
KaK MOJICJIb peajbHOW CUTYaIluu
CucreMa IByX HETMHEMHBIX
58 aBHEHUIH C ABYMS IEPEMEHHBIMU bubmmorexa TTOK
M FBYM . p https://m.edso0.ru/30731862
KaK MOJICJIb peabHOW CUTYaIluu
CucreMa IBYX HEJIMHEUHBIX
59 aBHeHI/I?/'I ZX BYMSI [IEPEMEHHBIMA bubmorexa [TOK
P FBYM . p https://m.edso0.ru/8a6d5954
KaK MOJICJIb peajbHOM CUTYaIluu
CucreMa IBYX HEJIMHEMHBIX
60 aBHEHUN ?;B s IEPEMEHHBIMA Eubmorexa HOK
yp ™ . p https://m.edsoo.ru/ce8950b3
KaK MOJIeJIb pealIbHOM CUTYyaluu
61 Cucrema HEJIMHENHBIX YPABHEHUN bubnuorexa [IOK
C IapamMeTpoM https://m.edsoo.ru/dbd6342b
62 Cucrema HEIMHENHBIX YPAaBHEHUN bubnuoreka [IOK

C IapaMeTpoM

https://m.edsoo.ru/60ebb1f3
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Cucrema HeJIMHENHBIX YPAaBHEHUM

bubnuoreka [IOK

63
C IapamMeTpoM https://m.edsoo0.ru/40bd4935
64 [IpocTenmme HEpaBeHCTBA C ABYMs bubnuorexa [JOK
IIEPEMEHHBIMHU U UX CUCTEMBI https://m.edsoo.ru/7ccf2559
KonTtponsHas pabora o Teme
65 "YpaBHECHHSI, HEPABEHCTBA H UX bubmorexa HOK
P . P https://m.edsoo.ru/3fca3696
CUCTEMBI
[TonsiTue yncnoBou
66 rnmocneaoBarenbHOCTH. KoHeuHbIe n bu6moreka [IOK
OeCKOHEUYHbIE https://m.edsoo.ru/d5c2560d
MOCJIEI0BATEILHOCTH
OrpanndeHHast
67 OCJIE0BATEIbHOCTE. MOHOTOHHO bu6mmoreka [IOK
BO3pacTaronas (yobIBaroIas) https://m.edso0.ru/74049546
MOCJIEIOBATEIHLHOCTh
CrocoOnI 3amaHus
MOCJIEIOBATEIbHOCTHU
. . bu6mmoreka [JOK
68 OIMCATENIbHEIN, TAOJUYHBIN, C
https://m.edsoo.ru/027a3fa4
MOMOIIBI0 (GOPMYJIIBI N-TO YJICHA,
PEKYPPEHTHBIN
69 ApudmMernueckas u bubnuoreka [JOK
reoMeTpuueckasl mporpeccuu https://m.edsoo.ru/ad57c055
70 ApudmMernueckas u bubnunoreka [JOK
reOMETPUYECKAst IIPOrPECCUU https://m.edso0.ru/8017f902
71 CBolicTBa 4JICHOB bubmuoreka [JOK

apu(pMeTHYeCcKOn u

https://m.edsoo.ru/fb577805
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F€OMETPUUYECKON MTPOrpecCuil

CBOJiCTBa WIEHOB

72 apudmeTnuecKoit u bubnmorexa LHOK
P . . https://m.edsoo.ru/c79443ad
T€OMETPUIECKON TIPOTPECCHIA
@OopMyIIbI N-TO YJIEHA
73 apudmeTnuecKoit u bubnmorexa LOK
P . . https://m.edsoo.ru/b01a67a2
T€OMETPUYECKON TIPOTPECCHIA
@OopMyIIBI N-TO YJIEHA
74 apuMeTHYECKON U bubnmorexa LOK
P . . https://m.edsoo.ru/77dee84a
TeOMETPUIECKON TIPOTPECCHIA
@opMyIIbI N-TO YJIEHA
75 apuMeTHYECKON U bubmorexa LOK
P o . https://m.edsoo.ru/c72ef6bf
reOMEeTPUUECKON POrpeccHii
DopMyJbl CYMMBI MEPBBIX N
76 qnerl){oz a I/Ig)ll\\/l/lemqefxoﬁ u bubmmorexa TOK
P . . https://m.edso0.ru/9492847
reOMEeTPUYECKON POrpeccHii
DopMmysbl CyMMBI IEPBBIX N
7 qnellj{oz a PI(}I’)II\\/I/ICTH‘IGEKOﬁ u bubmorexa LHOK
P . . https://m.edsoo.ru/e4c9ad63
reOMETPUYECKON POrpeccHii
Dopmysbl CyMMBI IEPBBIX N
by M P . bubnuoreka [JOK
78 YJICHOB apu(PMETHIECKON U
N . https://m.edsoo.ru/a594233e
reOMEeTPUYECKON POTrpeCcCHit
79 3aaun Ha MPOLIEHTHI, OAHKOBCKUE bubnunoreka [JOK
BKJIQJ(bl U KPEIUTHI https://m.edso0.ru/38f5c6d2
80 3aaun Ha MPOLIEHTHI, OAHKOBCKUE bubnmoreka [JOK

BKJIaZIbl U KPCAUTHI

https://m.edsoo.ru/64f7e085
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3ajaun Ha MPOLIEHTHI, 0AHKOBCKHUE

bubnuoreka [IOK

81
BKJIQ/Ibl U KPEIUTHI https://m.edsoo.ru/c4a9eb67
82 3ajaun Ha MPOIIEHTHI, 0AHKOBCKHUE bubnuotexa [JOK
BKJIQ/Ibl U KPEJUTHI https://m.edsoo.ru/e3f6d855
83 3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE bubnuotexa [JOK
BKJIQ/Ibl U KPEJUTHI https://m.edsoo.ru/b19754bd
84 3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE bubnuorexa [JOK
BKJIQ/Ibl U KPEJUTHI https://m.edsoo.ru/bcf88abf
85 3ajaun Ha MPOIICHTHI, DAHKOBCKHUE bubnuorexa [JOK
BKJIQ/Ibl U KPEJIUTHI https://m.edsoo.ru/ccfOd1fc
[IpencraBnenue 0 CXO0AUMOCTH
MOCJIEI0BATEIILHOCTH, O
86 CYMMHUPOBaHUH OECKOHEYHO Bubamorexa [JOK
YMMHD . . https://m.edsoo.ru/d5895ad1
yOBbIBaIOLIEH reoMeTpUYECcKOM
Mporpeccuun
[IpencraBnenue 0 CXOAUMOCTH
MIOCJIEIOBATENLHOCTH, O
87 CYMMHUPOBAHUU OCCKOHEYHO Bubmmorexa LIOK
YMMHUP N . https://m.edsoo.ru/133bae23
yOBIBaIOLIECH reOMEeTPUYECKOM
Mporpeccuun
MeTtoa MaTeMaTHUECKOM bubnuoreka [JOK
88
WHJYKIUU https://m.edsoo.ru/feb21fdd
89 MeTton MaTeMaTHYECKOM bubmuoreka [JOK
WHYKIUU https://m.edsoo.ru/a0dcf477
90 KonTponpHas pabota o Teme bubnuoreka [IOK

"UucnoBelie IoCICa0BAaTCIIBHOCTU U

https://m.edso0.ru/9e0dd430
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nporpeccun”

01 Kopens n-ii crenenu. CoiicTBa bubnuorexa [JOK
KOPHS N-i CTENEHU https://m.edsoo.ru/6e5a5af5
92 Kopens n-ii crenenu. CoiicTBa bubnuorexa [JOK
KOpHS N-# CTENIEHU https://m.edso0.ru/b32c69f2
93 Kopens n-i1 crenenu. CoiicTBa bubnuorexa [JOK
KOpHS N-# CTETIEHU https://m.edsoo.ru/0aa0c138
94 Cremnenb ¢ paliiOHaIHHBIM bubnuoteka [JOK
MMoKa3aTelieM 1 €€ CBOMCTBa https://m.edsoo.ru/5325ca3a
95 Cremnenp ¢ palliOHATIHHBIM bubnuorexa [JOK
MoKa3aTelieM 1 €€ CBOICTBa https://m.edso0.ru/4882d830
96 Cremnenp ¢ palliOHATIHHBIM bubnuotexa [JOK
IoKasaTelieM B €€ CBOMCTBA https://m.edso00.ru/53b617b8
ToxnecTBeHHBIE MpeoOpa3oBaHUs
97 BBIPpAXKEHUH, COAEPIKAIINX KOPEHD bubmmorexa TOK
Vp » COACpRAtL p https://m.edsoo.ru/ebad7498
N-# creneHn
ToxnecTBeHHBIE peoOpa3oBaHUs
98 BBIPpAXKEHUH, COAEPIKAIINX KOPEHD bubmmorexa [TOK
up » COMEpat p https://m.edsoo.ru/ca7892bc
N-# crenexu
ToxaecTBeHHBIE TPpeoOpa3oBaHuUs
99 BBIpAXKEHUH, COAEPIKAIINX KOPEHD bubmorexa LOK
“p » COMEpKal p https://m.edsoo.ru/bdf8871d
N-# crenesu
ToxaecTBeHHBIE MPpeoOpa3oBaHUs
100 BEIpAKEHUH, COJIEPIKAIINX CTENEHD bubmotexa [JOK
P >, COnCpat https://m.edsoo.ru/b13a49e9
C palMOHAILHBIM TIOKa3aTeeM
101 ToxnecTBeHHbIE TPeoOpa3oBaHus bubnuorexa [IOK
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BBIpAXKEHUH, COJIEPIKALUX CTETICHb
C palMOHANILHBIM TIOKa3aTelieM

https://m.edsoo.ru/a18095d9

KonTtponsHas pabota o Teme

bu6mmoreka [IOK

102 "Crereds ¢ panioHaIbHBIM
p" 1 https://m.edsoo.ru/2a2ba4d9
IoKa3arejeM
[ToBTOpenue u o6obmenue. Yucna
Y BBIYUCJICHUS (3aIUCh,
103 CpaBHEHUE, IEHCTBUA C bubnmorexa LOK
pv ’ https://m.edsoo.ru/07eea449
JIEHCTBUTEILHBIMU YHCIIAMU,
YUCJIOBAs TIpsiMast)
[ToBTOpenue u o6o6menue. Ynucna
Y BBIYUCIICHUS (3aITUCh,
104 CpaBHEHHE, NEHCTBHUS C bubmiorexa HOK
pu e https://m.edso0.ru/69d23450
JIEHCTBUTEILHBIMU YHCIIAMU,
YUCJIOBAs TpsiMast)
[ToBTOpenue u o6ob6menue. Ynucna
105 Y BBIYUCIICHUS (TIPOIIEHTHI Eubmorexa HOK
P ’ https://m.edsoo.ru/facf7c03
OTHOIIICHHUS, TTPOIIOPIUH)
[ToBTOpenue u o6o6menue. Yucna
106 Y BBIYUCIICHUS (TIPOIIEHTHI Eubmorexa HOK
P ’ https://m.edsoo.ru/5d2df02d
OTHOIIICHHUS, TTPOIIOPIIUH)
[ToBTOpenue u o6obmenue. Yucna
bubmuoreka [JOK
107 Y BBIYUCIICHHS (pelIeHUE 3314 U3
N https://m.edsoo.ru/dadlae58
peanbHOM KM3HU)
[ToBTOpenue u 0606menue. Yncna
bu6mmoreka [JOK
108 U BBIYMCIICHUS (pellIeHne 3a/1a4 U3

peabHOM JKU3HH)

https://m.edsoo.ru/efa0e730
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[ToBTOpenue u o6o0menue. Yucna

bu6mmoreka [{OK
109 M BBIMHCICHUS (OKpYTICHHE, https://m.edso0.ru/5fd671b7
pUOIMKEHHE, OLICHKA)
[ToBTOpEeHue u 06001IEHNE.
TekcToBble 3a1auu (peleHue BuGmorexa [[OK
110 TERCTOBBIX Saat https://m.edsoo.ru/a527aa4b
apu(pMETUYECKUM U
anreOpandeckuM CrocoOammu)
[ToBTOpEeHME M 000OIIEHNE.
TekcToBble 3a1auu (peuieHue BuGmrorexa LOK
i TEKCTOBBIX 3a/a https://m.edsoo.ru/75¢c20ae0
apupMETUUECKUM H
anredpanveckuM croco0amm)
[ToBTOpEeHME M 000OIIECHNE.
TexkcroBbie 3a1aun (penieHne Bu6morexa LIOK
112 TERCTOBBIX Sa1a https://m.edsoo.ru/f027e68f
apu(pMETHIECKUM H
anreOpanvecKuM CrocoOaMm)
[ToBTOpEeHME M 00OOIIECHNE.
TekcToBble 3a1auu (peuieHue Bu6morexa [IOK
113 TORCTOBBIX 3181 https://m.edsoo.ru/a734595b
apuMeTHuyecKuM u
anreOpanvecKuM CrocoOaMm)
[ToBTOpEHME M 00OOIIECHNE.
114 TexcroBble 3a7aun (penieHue bubnuoreka [IOK

TEKCTOBBIX 33]1a4
apu(pMETHYECKUM U

https://m.edso0.ru/513c76d2
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aredpanveckuM crocodamm)

115

[ToBTOpEHue u 06001IEHHE.
TexkcroBblie 3a1aun (peuieHue
TEKCTOBBIX 33724
apupMeTHIECKUM U
anredpanveckuM croco0amm)

bu6mmoreka [IOK
https://m.edsoo.ru/8fa2d2fb

116

[ToBTOpenue u 06o00IIEHNE.
Anrebpandeckue BbIpaKeHUs
(mpeoOpazoBanue anreOpanvdecKux
BBIPAXXEHUI, COJIEPIKAIUX CTEIICHb
C IIeJIBIM MOKa3aTesIeM)

bu6mmoreka [{OK
https://m.edsoo.ru/9336bac2

117

[ToBTOpEeHME M 000OIIEHNE.
AnreOpanvecKkre BbIpaKEHUS
(mpeoOpazoBanue anreOpanvdecKux
BBIpKCHUH, CO/ICPIKAINX CTETICHb
C TIEJTBIM TTOKA3aTEJIEM )

bu6moreka [IOK
https://m.edsoo.ru/f6ab4fe5

118

[ToBTOpEeHME M 000OIIECHNE.
AureOpandecKue BhIPaKCHHS
(mpeoOpazoBanue anreOpanvdecKux
BBIPKCHUH, COJICPIKAIIUX CTETICHb
C IIEJIBIM TI0KAa3aTesieM)

bu6mmoreka [JOK
https://m.edsoo.ru/b310ff9b

119

[ToBTOpEHME M 0OOOIIECHNE.
Anrebpandeckue BhIPaKCHHUS
(mpeoOpazoBaHue anreOpandecKux
BBIPKEHUH, coAepKaInux
apu(pMeTHYECKHI KBaIpaTHBIN
KOPEHB)

bubnuoreka [JOK
https://m.edsoo.ru/adb80ce?
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120

[ToBTOpenue u oboOIIeHNE.
AnreOpandecKue BhIpaKeHUs
(mpeobpazoBaHue anreOpanIecKux
BBIPAKECHU, COACPKALINX
apudmMeTHueCcKuil KBaIpaTHBIN
KOPEHB)

bu6mmoreka [{OK
https://m.edsoo.ru/9a58e0a9

121

[ToBTOpenue u 06o00IIEHNE.
Anrebpandeckue BbIpaKeHUS
(mpeoOpazoBanue anreOpanvdecKux
BBIPAXKEHUH, COJIEp KaIAX
apruMeTHUUECKUA KBAIPATHBIN
KOPEHb)

bu6mmoreka [{OK
https://m.edso0.ru/253694c0

122

[ToBTOpEeHME M 000OIIECHNE.
AnreOpanveckre BoIpaKEHUS
(mpeoOpazoBaHue LETBIX U
JIPOOHO-PAIIMOHATIEHBIX
BBIPAKCHUI )

bu6mmoreka [IOK
https://m.edsoo.ru/7b3e4818

123

[ToBTOpEeHME M 000OIIECHNE.
AureOpandeckue BhIpaKeHHUs
(mpeoOpa3oBaHue LETBIX U
IPpOOHO-PAIIMOHATIBHBIX
BBIPAKEHUT )

bu6mmoreka [JOK
https://m.edso0.ru/40178693

124

[ToBTOpEeHME M 00OOIIECHNE.
AureOpandeckue BhIpaKeHHUs
(mpeoOpazoBaHMe LENIBIX U
JIPOOHO-PAIIMOHATBHBIX
BBIpaKEHUH)

bu6mmoreka [JOK
https://m.edso0.ru/9df99942
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125

[ToBTOpenue u oboOIIeHNE.
AnreOpandecKue BhIpaKeHUs
(mpeobpa3zoBaHUE MEIBIX U
JIPOOHO-PAMOHATBHBIX
BBIPAYKEHUI)

bu6mmoreka [{OK
https://m.edso0.ru/16908ac9

126

[ToBTOpEeHue u 060061IEHNE.
Anrebpandeckue BbIpaXKEHUS
(pa3noxeHne MHOTOYJICHA Ha
MHOXHUTEIIN, B TOM YHCJIIC C
WCIIOJIb30BaHUEM (POPMYIT
COKPAIIEHHOTO YMHOXEHHS)

bu6mmoreka [{OK
https://m.edsoo.ru/b48b9936

127

[ToBTOpeHue u 06061IEHNE.
AnreOpanveckre BoIpaKEHUS
(pa3noxeHne MHOTOUJICHA Ha
MHOJKHUTEIH, B TOM YHCIIE C
HCIIOJIb30BaHUEM (POPMYIT
COKpAIIIEHHOTO YMHOKEHHS)

bu6moreka [IOK
https://m.edsoo.ru/5d8634a7

128

[ToBTOpEeHME M 0000IIECHNE.
AureOpandeckue BhIpaKeHHUs
(pa3noxeHne MHOTOYICHA Ha
MHOJKHUTEIH, B TOM YHCIIE C
UCIIOJIb30BaHUEM (POPMYJT
COKpAIIIEHHOTO YMHOKCHHS)

bu6mmoreka [JOK
https://m.edsoo.ru/70161f2f

129

[ToBTOpEHME M 0O0OOIIECHNE.
Anrebpandeckue BhIPaKESHHUS
(MonenupoBaHue ¢ TOMOIIBIO
(dbopMyI peaTbHBIX TPOIECCOB U

bu6mmoreka [JOK
https://m.edsoo.ru/ae955f99
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[ToBTOpEHue u 06001IEHHE.
131 o ch I:d; ?HOIZT OeHIEerBOf/'ICTBa 1 Bubnrorexa LIOK
YHEI p L https://m.edsoo.ru/5ca24756
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 BrinonHsaTe, coyeTast yCTHbIE U MUCbMEHHBIE PUEMBI, apU(DMETUUECKUE
' JEUCTBUS C pallMOHAIbHBIMU YHCIAMU
Haxomuts 3HAYCHUS YHCIIOBBIX BBIPAKCHUH, MIPUMEHS T
1.2 pa3zHooOpa3Hble CIOCOOBI U MPUEMBI BHIYMCIEHHSI 3HAUEHUH JIPOOHBIX
BBIPAKEHUH, coiepKalluX OObIKHOBEHHBIE U JECATUYHbIE APOOU
[lepexonute OT oOAHOM  QOpMBI  3amUCcH  4YHMCed K  ApYyroi
13 (mpeoOpa3oBbIBaTh  JECATUYHYIHO  JpoOb B 0OBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YAacCTHOCTH, B OECKOHEUYHYIO
JECATUIHYIO APOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIIMOHATBHBIC YHCTA
1.5 Oxpyrnarh yucia
BbINONHATE NPUKUAKY M OIEHKY pe3yibTaTa BBIYUCICHUH, OIICHKY
1.6 3HAYEHUM YHMCIIOBBIX BBIPOKEHUN. BBIMONHATH AEUCTBHS CO CTENEHSIMU
C HaTypaJbHBIMH [TOKA3aTEISIMU
17 [IpumeHsT, TpU3HAKK JIEIUMOCTH, pa3JIOKEHHUE Ha MHOXHUTEIN
' HaTypaJIbHBIX YHCEIl
Pemates  NpakTUKO-OPUEHTHUPOBAHHBIE  3a/layd,  CBS3aHHbIE  C
18 OTHOIIEHHEM BEJIMYMH, MPOMOPIUOHATBEHOCTHIO BCJ‘II:I‘H/IH, HpOI_[eHTaMI:I,
HMHTEPIPETUPOBATH PE3YIbTATHI PELICHUS 3a/1a4 ¢ YIETOM OTpaHUYEHUH,
CBSI3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMbIX 0OBEKTOB
2 AnreOpandeckue BhIpaKEHUS
51 Hcnonb3oBarh  anreOpandeckyr0o TEPMUHOJOTHIO U CHUMBOJIHKY,
' MIPUMEHSATH €€ B IIPOLIECCe OCBOCHHS yueOHOT0 Marepuana
99 Haxonuth 3HaueHus OyKBEHHBIX BBIPAXKEHHUH MPH 3aJaHHBIX 3HAUCHUSIX
' HepPEMEHHBIX
53 BoimonHaTe mpeoOpa3oBaHUS IENOTO  BBIPAKEHUS B  MHOTOYJIEH
' MIPUBEACHUEM TOI0OHBIX CIaraeMbIX, paCKphITHEM CKOOOK
BbINONIHATE YMHOXKEHUE OJHOYJICHA Ha MHOTOWIEH U MHOTOYJICHa Ha
24 MHOTOYJICH, MPUMEHSITh (OPMYNIBI KBaJpaTa CyMMbl M KBajapaTa

pa3HOCTH




OCYH.[CCTBHSITB PA3JI0KCHUC MHOIOYWICHOB Ha MHOKUTCIN C ITOMOIIBIO

2.5 BBIHECCHHS 32 CKOOKH OOIIEro MHOXHUTEJNS, TPYIIUPOBKU CIaracMbiX,
puMeHEeHHs POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [IpumeHsaTh MPeoOpa3oBaHUsT MHOTOWICHOB IS PEIICHUS PA3THYHBIX
' 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX TPEJIMETOB, U3 pPeaJTbHON MPAKTUKH
27 Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpaJIbHBIMH MOKA3aTEISAMU IS
' npeoOpa3oBaHust BEIPaXKEHHII
3 YpaBHEHHS ¥ HEPABEHCTBA
Pemrare nuHENHBIE ypaBHEHMS C OJHOM TNEPEMEHHOW, IPUMEHSA
3.1 MpaBuJIa Tepexoja OT MCXOJHOTO YpaBHEHUS K PaBHOCUIBHOMY €MY.
[TpoBepsTh, SABISETCS T YUCIO KOPHEM YpaBHEHUS
39 [IpumensTh rpadguueckne METoAbl MpU PELIeHUH JIMHEWHBIX YpaBHEHUM
’ 1 X CHCTEM
33 [TonOupate mpuUMepsl Map YUCEN, SBISIFONINXCA PEIICHUEM JIMHEHHOTO
' ypaBHEHUS C ABYMsI TIEPEMEHHBIMHU
CtpouTh B KOOPJAUHATHOM TUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C
3.4 JIBYMSI TIEPEMEHHBIMU, TIOJB3YSCh TpadUKOM, TPHBOJUTH MPUMEPHI
pelieHus ypaBHEHUS
35 PemaTte cucTeMbl 1BYX JIMHEHHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU, B
' TOM YHCIIe TpapuIecKu
CocTaBiaTh W peuarh JUHEHHOE YpaBHEHUE WJIM CUCTEMY JIMHEHHBIX
3.6 ypaBHEHUH MO YCIOBHUIO 33Ja4d, UHTEPIPETUPOBATh B COOTBETCTBHUHU C
KOHTEKCTOM 33/1a4¥l TOJYy4eHHBIN pe3ynbTatT
4 Koopaunatse! 1 rpaduku. OyHKIIIN
N300paxkaTh Ha KOOPAMHATHOW MPSAMON TOYKH, COOTBETCTBYIOLIUE
4.1 3alaHHBIM KOOpJIMHATaM, Jy4d, OTpPE3KH, HHTEpBallbl, 3alKChIBATh
YHCIIOBBIE MPOMEKYTKU Ha alNreOpandeckoMm si3bIKe
4.9 OTtmedath B KOOPIMHATHOW IUIOCKOCTH TOYKH MO  3aJaHHBIM
' KOOpAUHATAM
43 Crpouts rpaduku TUHEUHBIX QyHKUUNA. CTpOUTh rpaduK QyHKIUU Y =
' x|
OnuceiBaTh ¢ MOMOLIbIO (YHKIMI HM3BECTHBIE 3aBHCHMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpEMs, pacCTOsSIHUE, II€HY, KOJUYECTBO,
CTOMMOCTb, POU3BOIUTENBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxonuth 3HaueHne QyHKIMH 110 3HAYCHHIO €€ apryMeHTa
[Monumatrp rpaduyeckuit  cmoco® MpeACTaBICHUS H  aHAIW3a
4.6 UHpOpMaLlMK, U3BIEKaTb M HMHTEPIPETUPOBATh HHPOPMALUIO U3

rpauKOB peasibHBIX MPOLIECCOB U 3aBUCUMOCTEH




8 KUIIACC

Kox

NpOBePsIEMOro
pe3yJabTaTa

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpaMmmbl OCHOBHOI'O 061]161"0 06pa30BaHI/IH

1

Yucna ¥ BEIYUCIIEHUAS

1.1

Hcnone3oBars HayaJIbHbIC IIPEACTABIICHUS 0 MHOKECTBE
JNEUCTBUTENIBHBIX YWCEN NIl CPaBHEHUsS, OKPYIVIEHMS W BBIYMCIICHUH,
n300paxaTh JEMCTBUTENBHBIE YHCIA TOYKAMM Ha KOOPAMHATHOMN
psIMOM

1.2

[IpumeHsaTh NOHATHE apUPMETUUYECKOTO0 KBAIPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHH, HCIHOJB3Yysl NpPU HEOOXOIMMOCTH KaJIbKYIATOD,
BBITIOJIHATE TMPEoOpa3oBaHMs BBIPAXKEHHH, COAEpKalllUX KBaJpaTHbIE
KOPHH, UCIOJIb3ys CBOMCTBA KOPHEMN

1.3

Hcnones3oBare 3amucu  OOJBIIMX M MaJbIX YHCEI C IOMOIIBIO
JECATUIHBIX ApoOeit u cTeneHel uncna 10

Anrebpandeckue BbIpaKeHHs

2.1

[IpuMeHsATh TOHSTHE CTENEHH C LEeNbIM IO0Ka3aTeleM, BbBIIOJIHATh
npeoOpa3oBaHMsl BBIPAKEHUN, COAEPKAIIUX CTENEHH C  IIeJIbIM
roKasaresjemM

2.2

Brimoauste TOYKJIECTBEHHBIE npeoOpa3oBaHUs panroHaTBHBIX
BBIPAKCHUI HAa OCHOBE TIpaBWJI JCUCTBUWA HaJ MHOTOWICHAMH U
anreOpanvdecKuMu Ipo0sMu

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ’ICH Ha MHOKHTCIIN

2.4

[IpumensaTs npeoOpa3oBaHUs BBIPAKEHUN [UISI PEHICHHS] PA3IUYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX [TPEIMETOB, U3 PealbHON MPAKTHKU

VYpaBHEeHHS 1 HEPaBEHCTBA

3.1

Pemars J'IHHefIHHe, KBaApaTHBIC  YpaBHCHUSA U PALMOHAJIBHBIC
YpaBHCHHA, CBOIAIIUCCA K HHUM, CHCTCMbI [IBYX ypaBHCHI/Iﬁ C IABYM:
IICPEMECHHBIMU

3.2

HpOBOI[I/ITL HpOCTGfII.HPIC HCCIICAJOBAHUA ypaBHeHI/Iﬁ n CUCTEM
ypaBHeHPIfI, B TOM 4YHCJIC C IPUMCHCHUCM l"pa(l)I/I‘IeCKI/IX HpeI[CTaBJ'ICHI/Iﬁ
(YCTaHaBJ'H/IBaTB, HUMECT JIM YpPaBHCHUC WM CUCTEMaA ypaBHeHPII’I
peuieHud, €CJIM UMECT, TO CKOJIBKO, U npoqee)

3.3

Ilepexoaute  OT  cioBecHOM  (OpMyIMpOBKM  3amaud K €€
anreOpandeckoil MOJETM C MOMOIIBIO COCTAaBJICHHUs] YPaBHEHMS WIH
CUCTEMBI YPaBHEHUH, HHTEPIIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOIYYCHHBIN pe3ynbTaT

3.4

HpI/IMeHHTL CBOMCTBAa YHCIOBBIX HCPAaBCHCTB MJIA CpaBHCHH, OLICHKH,




pelarh JIMHENHbBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTFOCTPAIIMI0  MHOXECTBA  PEIICHUM
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

4 OyHKIIUU
[lonumatb M UCHOJB30BaTh (YHKIUOHAJIBHBIE TIOHATHUS U  S3BIK
41 (TepMUHBI, CHUMBOJIMYECKHME OOO3HAYEHMUsI), OIpPENEIATh 3HAYCHHE
' (GyHKIMU TI0 3HAYCHUIO apTyMEHTa, ONPENeNATh CBOMCTBA (YHKIUH IO
e€ rpaduky
Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUA:
y=k/x
y
4.2 -
k/x
, Y =X’ y =X y = [X|, onuceIBaTh CBOWCTBA YMCIOBOW (PYHKIUU MO €€
rpaduky
9 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yJabTaTa
1 Yucna ¥ BEIYMCICHUS
11 CpaBHMBAaTh U YHNOPAJOYMBATH pallMOHAIBHBIE M HPPALUOHAIbHbIE
' qucia
BoimonsaTe apupmeTnyeckue AEWCTBUS C PAalMOHAIbHBIMU YHCIAMH,
1.2 coyeras YCTHbIE U IHCbMEHHbIE NMPUEMBI, BBINOJHATh BBIYUCICHUS C
UppaloOHAIbHBIMU YHCIIAMU
13 HaxonuTh 3HaueHMsl cTeneHedl ¢ LeabIMU IOKa3aTeas MU U KOPHEH,
' BBIUUCIIATh 3HAUEHHSI YMCIIOBBIX BBIPAKEHUM
14 OKpyryATh NEMCTBUTENBHBIE YKCIIA, BBIOJIHATH NPUKHUIKY PE3yJbTaTa
' BBIUYHCJIEHH, OLIEHKY YHCIIOBBIX BBIPA)KCHUN
2 YpaBHEHMS U HEPAaBEHCTBA
91 Pematp nuHElHBIE U KBaJpaTHbIE YPAaBHEHUS, YPaBHEHUS, CBOIALINECS
' K HUM, IIpocTeiine qpoOHO-pallioHaIbHbIC YPaBHEHUS
59 Pemath cuctemsl IByX JIMHENHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU U

CUCTCMBI JIBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YpPAaBHCHHUC HEC SABJISACTCA




JIMHEUHBIM

2.3

Pemate TekcTOBBIE 3amaud anreOpauvuecKuM CIIOCOOOM € TOMOIIBIO
COCTaBJICHUSI YpPaBHEHHUSI WJM CUCTEMbl JBYX YpaBHEHUH C JIByMs
nepeMEHHBIMHU

2.4

[IpoBoguTe mpoOCTEHIIME HUCCIENOBAHUS YPAaBHEHMM M CUCTEM
ypaBHEHHH, B TOM YHCJIE C IPUMEHEHHEM T'padUUeCKUX MPEICTaBICHHIHA
(HampuMep, ycTaHaBIMBaTh, HUMEET JIM YpaBHEHUE WM CHUCTEMa
YPaBHEHUH pElLlEHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemats nuHeliHbIE HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, U300paKaTh
pelIeHne HEpPaBEHCTB HA YMCIIOBOM IIPSIMOM, 3alMCBhIBATh PELICHHE C
ITOMOIIIBIO CUMBOJIOB

2.6

Pematr cucTeMBI JIMHEHHBIX HCPAaBCHCTB, CHCTCMbI HCPABCHCTB,
BKJIIOYAIOIME  KBAJIPaTHOE HEPAaBEHCTBO, H300pa)kaTh  peEIICHHE
CUCTEMbI HCPABCHCTB Ha YUCJIIOBOU HpHMOfI, 3allUChIBAaTh PEIHICHUE C
MTOMOIIIBIO CHMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA IIPH PELIEHUH PA3IMYHBIX 3a4a4

OyHKINU

3.1

Pacno3nasatn Cb}IHKIII/II/I HN3Y4YCHHBIX BUOOB. Tloka3pIBaTL cXeMaTHYECKHU
pacrosio)keHne Ha KOOPAMHATHOH TUIOCKOCTH IpaduKoB (pyHKIMN BUAA:
y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCHMOCTH OT 3Ha4YeHUI
K03 PUITMEeHTOB, OMMCHIBATh CBOMCTBA (DYHKITUI

3.2

[Toka3piBaTh  CXEMaTHYECKH  pACMOJIOKEHHE Ha  KOOPAMHATHOU
MJIOCKOCTH TpadukoB (yHKIMA Buga y = VX, Y = |X| U omuchIBath
CBOMCTBA (PYHKIIHIA

3.3

Ctpouth W wu300paxaTb CXeMaTHYeCKH TpadUKd KBaJAPATHUYHBIX
(GyHKIMH, ONKCHIBATh CBOWCTBA KBAJAPAaTHYHBIX (YHKIUH 1O WX
rpadgukam

3.4

PacnioznaBare kBajpaTHuHyIO (QYHKIUIO 10 QopMmyse, NPUBOIUTH
OpUMephl KBAaAPATUYHBIX (YHKIUN W3 peanbHON KHU3HH, (U3HKH,
reOMETPUHI

Apudmernueckas U reoOMeTpHUecKas POrpeccuu

4.1

Pacrnio3naBats apI/I(bMeTI/I‘ICCKYIO U TCOMCTPHUYCCKYIO IIPOTPECCHUU IIpU
Pa3HbIX crocobax 3aJaHus

4.2

BbIMONHATE BBIYMCICHHS C UCMOJb30BaHHMEM (QOpMyI N-ro YjeHa
apu(METHYECKOW MW TeOMETPHUUYECKOW IMpOrpeccuif, CyMMbl MEPBHIX N
YJIEHOB

4.3

I/I306pa)I(aTL YICHBI MOCJICAOBATCIBHOCTH TOYKaMHMW Ha KOOpZ[HHaTHOﬁ
IIJIOCKOCTH

4.4

Pemate 3aga4u, CBA3aAHHBIC C YHUCJIOBBIMHU ITOCICAOBATCIIBHOCTAMH, B




TOM 4HCIIe 3aJlayd M3 peAIbHOM KHU3HU (C HCIOJb30BaHUEM
KaIbKYJIATOPA, HU(DPOBBIX TEXHOJIOTUIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiemMblii 371eMEeHT COJePKAHUSA
1 Yucna v BEIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, TEPEX0Jl OT OJHOW (HOPMBI 3amucu
1.1 npobeit k apyroi. IloHsTHE palMOHANBHOIO 4MCIA, 3alUCh, CpPaBHEHUE,
YHOPSAJ0YMBAaHUE PALMOHATIBHBIX YHCEN
19 Apudmernueckue NEHCTBUS C pallMOHAIBHBIMU 4KciamMu. Pemenue 3amau u3
' peaIbHOM MPAaKTUKKU HA YacTH, Ha IpOOHU
13 CreneHp C HaTypaJbHBIM IIOKa3aTeJIeM: OIpeJielieHne, MpeoOpa3oBaHue
' BBIPA)KEHUI Ha OCHOBE OMpEIeNIEHNs, 3aITUCh OOJIBIINX YHCE
14 [Ipo1eHTsl, 3aMCh MPOLEHTOB B BUJIE JPOOH U JpoOU B BHJIE MPOLIEHTOB. Tpu
' OCHOBHBI€ 33/1a4M Ha MPOLIEHTHI, pellIeHue 3aa4 U3 PeabHOM MPaKTUKU
15 [IpumeHeHre  NPU3HAKOB  JCTUMOCTH,  pPa3ioKEHHE HAa  MHOXKHUTENIU
' HATYPaIbHBIX YHCEI
16 PeanbHple  3aBUCMMOCTM, B TOM  4Mciae mpsmMas W oOparHas
' HPONOPLUOHATBHOCTH
2 AnreOpandeckue BhIpaKEHUs
51 [lepemenHbIe, YMCTIOBOE 3HAYEHHME BBIpAXKEHUs C MepeMeHHou. JlomycTumbie
' 3HAUEHUS MTEPEMEHHBIX
99 [IpencraBneHue 3aBUCHUMOCTH MEXJy BEJIMYMHAMU B BHJE (OPMYIbI.
' Beruucnenus no popmynam
2.3 IIpeoOpa3oBaHne OyKBEHHBIX BbIPa)KEHUH, TOXKAECTBEHHO PAaBHbIE BBIPAXKEHMSI
2.4 CBoliCTBa CTENEHU C HATYPAIBHBIM II0KA3aTeIEM
95 OpnowieHsl 1 MHOrowieHsl. CteneHb MHOrouicHa. CroXKeHHeE, BBIYUTAHHE,
' YMHOKE€HUE MHOTOYJIEHOB
26 @opMynbl COKpaIEHHOTO YMHOKEHUS: KBaJpaT CyMMBI U KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB Ha MHOKUTEIIN
3 VYpaBHeHus
31 VYpaBHEHHE, KOpPEHb ypalvsHeHH;I, npaBuia MpeoOpa3oBaHUsS ypaBHEHHUS,
PaBHOCHJIBHOCTb ypaBHEHUI
32 JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YHMCIIO KOpHEH JIMHEHHOIO
' YPaBHEHUS, PELICHUE JIMHENHBIX YPABHEHUN
33 CocraBieHue ypaBHEHMI 10 YCJIOBMIO 3aJauyd. PellleHue TEKCTOBBIX 3ajad ¢
' MOMOIIIBIO YPaBHEHHH
3.4 JIuHeitHOe ypaBHEHUE C JBYMS MIEPEMEHHBIMU U €ro Ipaduk




Cucrema JByX JIMHEHWHBIX YpaBHEHUH € JABYyMs II€peMEHHbIMU. PerieHue

3.5 CHCTEM ypaBHEHUH CHOcoOOM MojACTaHOBKH. [Ipumephl pemieHus: TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpadpuku. OyHKunu
4.1 Koopaunara Toukn Ha npssmMon
42 Yucnossle mpoMexxyTku. PaccrossHuMe MeXay AByMS TOYKaMH KOOPAWHATHOMU
' PSIMOI
43 [IpsimoyronpHast cuctema koopauHat, ocu OX m Oy. AbGcuucca u opauHarta
' TOYKH Ha KOOPAWHATHOM IJIOCKOCTH
44 [Ipumepsl rpaduxoB, 3agaHHbIX ¢GopMynamu. UreHue rpa@ukoB peabHbIX
' 3aBHCHMOCTE
4.5 [Honstne ynkuunu. I'papuk pynknuun. CroiicTBa QpyHKIMI
4.6 Jluneitnast pynkuus, e€ rpapuk. I'paduk GyHkumm y = |x|
4.7 I'padmueckoe perieHne TMHEWHBIX YpaBHEHUI U CUCTEM JIMHEWHBIX YpaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna 1 BIYUCICHUS
11 Ksagparueiii xopenp u3 uwucna. [loHaTHe 00 uUppalMOHAIBHOM YHCIIE.
' JlecaTuuHble MPUOIMKEHNS UPPALUOHATIBHBIX YHCEIT
CBoiicTBa apu(MeTHUECKUX KBAaJpaTHBIX KOPHEH W HUX HIPUMEHEHHE K
1.2 IPeoOpa30BAHUIO UYUCIIOBBIX BBIPAKEHUH M BBIYUCIEHUSAM. JleHCTBUTEIbHbIE
qucia
1.3 CreneHs ¢ 11ebIM NOKazaTeseM U e€ cBoiicTBa. CTaHzapTHas 3alKch yucia
2 AnreOpandeckue BhIpaKeHUs
2.1 KBanpatHslil TpéXuiieH, pa3ioKeHUue KBaJpaTHOro TPEXWIEHA Ha MHOKUTEIN
2.2 Anrebpandeckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoi Apoou
2.3 CrnosxeHue, BBIYUTaHUE, YMHOKCHHE, JACTICHUE aNreOpandecKux Ipooeit
2.4 PanvioHanbHbBIE BRIpKESHUS U UX TIPE0Opa30oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBangpatHoe ypaBHeHUe, (popMysia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema
' Buera
3.2 Pemienune ypaBHeHM, CBOAAIMXCA K TMHEHHBIM M KBaJIpaTHBIM
3.3 [Ipocteiimme qpoOHO-pallMOHATIBHBIE YPaBHEHUS
3.4 I'paduueckas uHTEpHpeTalys ypaBHEHUH C JBYMs MEPEMEHHBIMH M CHUCTEM

JIMHEWHBIX ypaBHeHI/Iﬁ C JIBYyM:A TNICPEMCHHBIMHU. HpI/IMepLI peuICHusA CUCTEM




HEJIMHEHHBIX YPAaBHEHUH C ABYMsI [IEPEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 33724 ANreOpanvdecKuM crocodom
3.6 YucnoBble HEPaBEHCTBA U MX CBOWCTBA
3.7 HepaseHcTBO ¢ 0HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCT HEPABEHCTB
3.9 JInHelHble HEPABEHCTBA C OJJHOW IEPEMEHHON
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHON NIEPEMEHHOM
4 OyHKIIUU
41 [Tonstne pynxuu. OOnacTh onpeaeseHUuss ¥ MHOKECTBO 3HAUEHUN (PYHKLIUU.
' Crioco0bI 3a1aHust QYHKIMN
4.2 I'paduk pynkuuu. Yrenue cBoicTB GyHKIUH MO €€ rpaduKy
4.3 [Ipumeps! rpagukoB GYHKINNA, OTPAXKAIOIINX PEeaJIbHbIE TPOLECCHI
44 OyHKIMM, ONHUCHIBAIOIIME TMPSIMYyH0O U OOpaTHYIO MpPOMOPLHOHATIbHBIE
' 3aBHCHMOCTH, X IpaduKu
4.5 OyHkumu y =x2,y = x3
4.6 Oyakmn Yy = X, Y = |x|
4.7 I'padmueckoe perieHre ypaBHEHUI U CUCTEM YpaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BEIYMCICHUS
11 PanmonanbHble uMcaa, WppalMOHAIbHBIE YHUCIA, KOHEYHbIE U OECKOHEYHbIE
' JeCATUYHbIE Jpoou
MHOkeCTBO JeHCTBUTENBHBIX YUCEIl, JeHCTBUTENILHBIE YUCIIA KAK OECKOHEUHbIE
12 JecATUYHbIe JpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM
' JNEHUCTBUTENBHBIX YHCENI U KOOPAUHATHOM npsAMoM. CpaBHEHUE NEHUCTBUTEIIBHBIX
qucen
1.3 Apudpmernueckue n1eicTBUS ¢ AEHCTBUTEIbHBIMH YHCIAMU
W3mepenus, npuOnmxeHus, oLeHKH. Pa3Mepbl 0O0bEKTOB OKPYKAIOLIET0 MHUPA,
14 JUTUTENIHOCTh TPOLIECCOB B OKpyXarouiemM Mupe. I[IpubmmkéHHoe 3HaueHHe
' BEJIMYUHBI, TOYHOCTh NpuOmkeHus. Oxpyrienue yucen. Ilpukuaka u oueHka
PE3yJIBTaTOB BBIUYNCICHUN
2 YpaBHEHMS 1 HEPABEHCTBA
2.1 YpaBHEHMSI C OHOM NIEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K JJUHEWUHBIM




2.3

KBagparHoe ypaBHeHue. Perienue ypaBHeHUN, CBOIAIIUXCA K KBaJAPaTHBIM

bukBanpatHoe ypaBHeHue. IIpumepsl pelieHyss ypaBHEHUM TPETbEH U 4eTBEPTON

24 CTENeHel pa3jioKEHUEM Ha MHOKUTEIH

2.5 Pemenne npoOHO-paliMOHANBHBIX YPaBHEHHH

2.6 Cucrembl ypaBHEHUH

2.7 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU H €0 Tpaduk

2.8 Pemrenne cucrem IByX JMHEHHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU

29 Pemienne cucrem AByX ypaBHEHMH, OJHO M3 KOTOPBIX JMHEWHOE, a JIpyroe —
' BTOPOIi CTETICHH

2.10 I'padmyeckas uHTEpIIPETALIAS CUCTEMBI YPAaBHEHUH C IBYMsI TIEPEMEHHBIMU

211 Perrenne TeKCTOBBIX 33124 anreOpandecKuM CrocoOoM

2.12 UucnoBble HEPABEHCTBA U UX CBOICTBA

2.13 Pemienne nuHeHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON

2.14 Pemenue cucteM TMHEMHBIX HEPABEHCTB C OJTHOM EPEMEHHOM

2.15 KBanparHbsle HepaBeHCTBa

516 I'padmyeckas wWHTEpHpeTandss HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
' HEPEMEHHBIMH
3 DyHKIIUN

31 Ksagpatnunas ¢ynknus, e€ rpaduk u cpoiictBa. [lapabGoma, KoopIWHATHI
' BEPIIMHBI Tapa00JIbl, 0Cb CHMMETPUH TTapadO0JIIbI

3.2 I'paduku pynxiwmit y=kx, y=kx+b u ux coiictBa

3.3 I'paduku Gyuximit y=K/X, y = X3 1 ux cBoicTBa

3.4 I'paduku GyHkumii , u ©x cBOMCTBA
4 UucnoBsie MOCIEA0BATEILHOCTH

41 Omnpenenenre W cnocoObl 3aJjaHMsl YMCIOBBIX IOCIEOBaTEIbHOCTEH. 3agaHue
' MOCJIEIOBATEILHOCTU PEKYPPEHTHOM popmyIioit u popmysoii N-ro uieHa

4. Apudmernueckas mnporpeccus. Dopmynbl N-To  wieHa apupMETHUYECKON
' MIPOrPECCUU, CYMMBI TMIEPBBIX N UICHOB

43 I'eomerpuueckas mporpeccusi. DopMmynbl N-rO  YieHA TE€OMETPUYECKON
' MIPOrPECCUU, CYMMBI MEPBBIX N UICHOB

44 N300paxkenue 4ieHOB apupMeTHIECKON U TEOMETPUUECKOI Mporpeccuii ToukaMu
' Ha KOOPJMHATHOM ITUIOCKOCTHU. JIMHENHBIN U 3KCITIOHEHIIMAIBHBINA POCT

45 Cno>Hbl€ MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00IIIET0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHne onepupoBaTh IMOHATHUSAMHU: MHOKECTBO, IIOJIMHOXECTBO,
omepanuy HaJl MHOKECTBAMU; YMEHHE ONEepUpOBaTh MOHATUIMU: rpad,
CBSA3HBIM Trpad, AepeBO, LUK, NPUMEHITh UX NpPU pPEUICHUH 3ajady;
YMEHHUE HCHOJb30BaTh IpaUuecKoe IPEACTAaBICHUE MHOMKECTB IS
ONIMCAHUsl PEAIBbHBIX IPOLECCOB M SIBICHUM, NPU PEIICHUH 337a4 W3
JPYrux y4eOHbIX IPEeIMETOB

YMeHHne onepupoBaTh MOHATHSAMH: ONPENEICHUE, aKCHOMa, TEOpeEMa,
JI0Ka3aTelIbCcTBO; yYMEHHME pPACIO3HABAThb WCTHHHBIE M JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJAUTh NPUMEPBl W KOHTPIPUMEPHI, CTPOUTH
BBICKAa3bIBAHUS U OTPUIIAHUS BBICKA3bIBaHUI

YMeHne omnepupoBaTh IMOHATUSIMH: HATypadbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCIIO, JCIUMOCTh HATypaJdbHBIX YHCET, MPHU3HAKH
JETMMOCTH, II€JI0€ YHCII0, MOIYJIb YHCTa, OOBIKHOBEHHAs aApoOb W
JecsITUYHasl poOb, CTAaHTAPTHBIA BUJ YHWCJIA, PAIMOHAIBHOE YHCIIO,
HppaMOHAIbHOE YHUCJO, apudMETHUYECKU KBaJpaTHBIM KOPEHBD;
YMEHUE BBITIOIHATh JEHCTBUSI C YMCIIaMH, CPABHUBATh U YIIOPSAA0YMBATh
Yyucia, TPEACTABIATh YUCIa HAa KOOPAWMHATHOW WIPSIMOM, OKPYIJIATH
YHuClia; YMEHHUE JIeNIaTh MPUKUIKY U OLICHKY Pe3yJIbTaTa BEIYUCICHUN

YMeHue onepupoBaTh MOHATHUSIMHU: CTENEHb C IEJbIM IOKa3aTeleM,
apudmeTnyecKuil KBaJpaTHBIA KOpEHb, MHOTOWIEH, airedpanyeckas
Ipo0Ob, TOXKIECTBO, 3HAKOMCTBO C KOpPHEM HATypalbHOW CTENEHU
OombIlle EQUHHIIBI, yMEHHE BBINOJIHATH PACUYETHl MO  popMmyram,
npeoOpa3oBaHus  LENbIX, APOOHO-PAllMOHANBHBIX  BBIPAXKEHUH U
BBIPQXKEHUI ¢ KOPHIMHU, Pa3IOKeHHE MHOTOWIEHA HA MHOXKUTEINH, B TOM
YHClie C HCIOJb30BaHHEeM (OpMya Pa3HOCTH KBAJpaTOB U KBajapaTa
CYMMBI U pa3HOCTH

YMmenue ONICpUPOBATh MOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C
OJIHOH nepeMeHHoﬁ, YHUCIO0BOC HEPaBCHCTBO, HCPABCHCTBO C
HepeMeHHOﬁ; YMCHHE pCIIATh JIMHEWHBIE H KBaApaTHBIC YpaBHCHUA,
,Z[pO6HO'paLII/IOHaJ'ILHLIe YpaBHCHHUA C OJHOH nepeMeHHoﬁ, CHUCTCMBI
ABYX JIMHEWHBIX ypaBHeHI/II\/’I, JINHEHBIE HCPAaBCHCTBA U HUX CUCTCMBI,
KBaJApPAaTHLIC n ,Z[pO6HO-paI_II/IOHaJ'IBHBIC HCpaBCHCTBA C OJIHOM
HepeMeHHOﬁ, B TOM YUCJIC IIPpU PCHICHUU 3ada4 U3 APYIrux npeaMeToB U




IIPAaKTUYECKUX 3a]1a4; YMEHHUE UCIO0JIb30BaTh KOOPAUHATHYIO MPAMYIO U
KOOPJIMHATHYIO IIJIOCKOCTb ISl M300pa)K€HUsSl PEUICHUI ypaBHEHHI,
HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUSAMH: (QYHKIUS, rpaduk QyHKIUH, HYIH
(YHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, MPOMEKYTKH BO3pPACTAHHSI,
yObIBaHUsI, HauOoblIee W HAaUMEHbIIEe 3HAYCHUS (PYHKIHUU; yMEHHE
OIICpUPOBATH IIOHATUAMU: MpsAMasd MPONOPLHUOHAILHOCTD, JIMHEHHAs
¢GbyHkuus, KBagpaTHdHas (YHKOHS, OoOpaTHas MPOMOPIHOHAIBHOCTS,
napabosia, rumepOoyia; yMeHUE CTpOUTh Tpaduku  (QYHKIHM,
WCIOJIb30BaTh TpapuKu JUIsl OIpeneseHUs] CBONCTB IPOLIECCOB U
3aBUCUMOCTEH, JUIsl pelIeHus 3a4a4 U3 JPYTrux y4eOHBIX MPEAMETOB U
peaIbHOM KM3HU; YMEHHUE BbIpa)KkaTh (GOpMyJaMU 3aBUCUMOCTH MEXIY
BCIMYMHaMU

YMeHme ONICpUpOBaTH INOHATUAMU: oCJICa0BaTCIBbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrpecCUu;  yMEHHe
HCIIOJIb30BAaTh CBOMCTBA IMOCIEA0BATEIbHOCTEH, (QOPMYIbl CYyMMBI U
oOmiero 4jieHa HpHU pPEHIEHUWH 3a/7a4, B TOM 4HUCIE 3ahad M3 JPYrux
y4eOHBIX MPEAMETOB U PEATLHOM KU3HU

YMeHue pemarb 3a7ayd pa3HbIX THUIOB (B TOM 4YHCJIE Ha MPOLIEHTHI,
JIOJIM U 4acTH, JBUKEHHE, padoTy, IIEeHYy TOBAPOB U CTOMMOCTh MOKYIOK
W yCIyr, HaJOTH, 3aJa4yd U3 OOJacTH YIpPABJICHUS JIMYHBIMH U
ceMeiHbIMU (PUHAHCAMH); YMEHHE COCTABJISITh BHIPAXKEHUS, YPABHEHMUS,
HEpaBEHCTBA U CUCTEMBI 10 YCIOBHIO 3a/1a4M, UCCIEI0BAThH MOJyYEHHOE
pelIeHNe U OLIEHUBATh MPaBI0NOJ00HOCTD MOJYYEHHBIX PE3YIbTaTOB

YMeHue omnepupoBaTh MOHATHSIMHU: (Urypa, TOYKa, OTPE30K, MpsMasd,
JTyd, JIOMaHasi, yrojl, MHOTOYT OJIbHUK, TPEYrOJIbHUK, PABHOOCAPEHHBIN 1
PaBHOCTOPOHHHMH  TPEYrOJbHUKH, TPSAMOYTOJIBHBIH  TPEYTOJIbHUK,
MeIraHa, OMCCEKTpHCAa M BBICOTA TPEYTOJIbHHKA, YETHIPEXYTOJIBHHK,
napajuieniorpaMM, pomM0, TPSAMOYrOJNBHUK, KBajpaT, Tpamleuus;
OKPY)XHOCTb, KpYT, KacaTrelibHas; 3HaKOMCTBO C IPOCTPaHCTBEHHBIMHU
¢urypamu; yMeHue pemarb 33jJauyd, B TOM YHCIE W3 IOBCEIHEBHOM
KM3HHM, Ha HAXOXKACHHE T'€OMETPUYECKHX BEIMYMH C NPUMEHEHHEM
U3YYEHHBIX CBOMCTB GuUryp u $HakroB

10

YMeHue OIICPHUPOBATL IMOHATHAMU: PABCHCTBO (I)I/Il"yp, PaBCHCTBO
TPEYIrOJIbHUKOB; TMapaJlUICJIbHOCTh U MNCPIHCHAUKYIIIPHOCTD IIPAMBIX,
yroia Mexay IMpsAMbIMH, TMCPHCHAUKYIISAP, HAKIOHHAs, IMMPOCKINA,
HO,Z[O6I/IG (I)I/Il“yp, HOI[O6HBI€ TPEYrOJIbHUKH, CUMMCTPHUA OTHOCHUTCIIBHO
TOYKHU H HpHMOﬁ; YMCEHUEC PACIIO3HABATH PABCHCTBO, CUMMCTPHUIO H
HO,Z[O6I/IG (I)I/Il“yp, napajuieJIbHOCTh U TCPHNECHAUKYIAPHOCTL IIPAMBIX B
OKpYyKaromemM Mupe

11

YmMmenue ONICpUPOBATH NOHATUAMU: NJIMHA, PACCTOSIHUC, YT'OJI (BCJ'II/ILII/IHa




yIjla, CHHYC M KOCHUHYC Yrja TpPEyroJIbHUKA), IUIOIAAb; YMEHUE
OILICHUBATh pa3Mepbl NPEAMETOB M OOBEKTOB B OKPYXKAIOIIEM MUDE;
yMEHUE  TNPUMEHATH  (QopMynasl  THepuMmeTpa W IJIOLIaIU
MHOTOYTI'OJIbHUKOB, JJIUHBI OKPY)KHOCTM M IUIOIIAIU Kpyra, oObema
IOPSIMOYTOJIBHOTO ~MapajuleNieNuNela; yMEHUE MPUMEHSTh MPU3HAKU
paBEHCTBAa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHKA,
teopemy lludaropa, TpPUTOHOMETPUYECKHE  COOTHOIICHUS IS
BBIYMCIICHUS JIIUH, PACCTOSHUAMN, IIJIOIANEH

12

YMmenue wu300pakaTh IUIOCKME QUIyppl W HMX KOMOWHaLuW,
MIPOCTPAHCTBEHHbIE (UTYpBl OT pPYyKH, C TIOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB M AJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHUMBOJIbHOMY OTHCAHUIO

13

YMeHue  onepupoBaTh  MOHATHSIMH:  MPSAMOYTOJIbHas  CHUCTEMA
KOOpJIMHAT;  KOOPAWMHATBI  TOYKH, BEKTOpP, CyMMa BEKTOpOB,
MIPOU3BE/ICHUE BEKTOPA HA YUCIO, CKAIIPHOE MPOU3BEJICHNE BEKTOPOB;
YMEHHE UCIOJb30BaTh BEKTOPbl W KOOPJIWHATHI ISl TMPEICTaBJICHUS
JTAHHBIX W PEIICHUS 3a/1a4, B TOM YHCJIE U3 APYTUX YIeOHBIX TIPEIMETOB
U peabHOU KU3HU

14

YMeHHe OmnepupoBaTh IMOHITHUSMHU: CTOJOMKOBBIE W  KpPYrOBBIE
TUarpaMMbl,  TaONMIBI,  cpeaHee  apudMeTHYecKoe,  MeauaHa,
HauOoJIblllce W HaWMEHBbINEEe 3HAYCHHS, pa3Max 4YHCIOBOTO Habopa;
YMEHUE  W3BICKaTh, HWHTEPIPETHPOBATh M  NPEOOPa3OBHIBATH
WHPOpMAIIMIO, TPEACTABICHHYI0O B Ta0lWIaX WM Ha JMarpammax,
OTPaXKAIONIYI0 CBOWCTBA M XapaKTEPUCTUKUA PEATBHBIX IPOIECCOB H
SBIICHUI, YMEHHME  pACIO3HAaBaTh  W3MCHYMBHIC  BEIMYMHBI B
OKpYIKaIoIIeM MUpPe

15

YMeHue ornepupoBaTh TOHATHSAMU: CIy4aWHBIA OMBIT (CIyJalHBIN
AKCIIEPUMEHT), JJIEMEHTAapHOE COOBITHE (JIEMEHTApHBIM  MCXON)
CIIy4allHOTO OIbITa, CJIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaxOJUTh BEPOSATHOCTU CIy4alHBIX COOBITHII B OIBITAXC
PaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peIIaTh
3ala4yd METOJOM OPraHU30BAaHHOTO Mepedopa W C HCIOIb30BAHHEM
IpaBUJia YMHOXCHHS; YMEHHE OLIEHHBATh BEPOSATHOCTH PEAbHBIX
COOBITHII M $BIEHUM, MOHUMATh POJb MPAKTUYECKH JOCTOBEPHBIX H
MaJOBEPOSITHBIX COOBITHI B OKpY)KaloIlleM MHUPE U B IKU3HH,
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIHUX YHCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHHSIX

16

YMmenue BLI6I/IpaTB MO AXO ASAIINH I/I3y‘leHHBII>'I MCTOA [JIs1 PCHICHUA
3alauu, HNpPUBOAUTH MNPUMEPBI MATCMATUYCCKHUX SaKOHOMepHOCTeﬁ B
OpUpoOaAC U KHU3HHU, PACIIO3HABATH NPOABJIICHUC 3aKOHOB MATCMATUKHU B
HUCKYCCTBC, OITMChIBATb OTACIIbHBIC BBIJAIOIIHNECS PE3YJIbTAThI,




IIOJy4EHHBIE B XOJ€ pPAa3BUTHUs MAaTEMaTUKM KaK HAyKd, IIPUBOIUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITHM U UX aBTOPOB B OTEUECTBEHHOU U
BCEMUPHOU UCTOPUU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA

OI'D ITO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coiepKaAHUSA

1 Yucna v BIYKCICHUS

11 HarypaneHblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE

12 OOBIKHOBEHHBIC M JACCATUYHBIC APOOH, POIICHTHI, OECKOHEYHBIE IEPUOTTICCKUE
' apoou

1.3 PanmonaneHblie yncna. ApudmMerndeckue onepamnmy ¢ palMoOHaIbHBIMU YUCIIaMU

14 JlefictButenbHble YHCa. Apu(METHYECKHE ONepalud C JACUCTBUTEIHHBIMHU
' YHCIIAMA

15 [MpubnmxE€HHbIE BBHIYHMCICHUS, TpaBHJa OKPYIJICHUS, TPUKHAIKA W OIICHKA
' pe3yabTaTa BEIYUCIEHUI
2 AnreOpandecKkue BRIpaXKeHHS

2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )

99 Crenenp c¢ wnenbiM MokazareieM. CTeneHb C palUOHAIBHBIM IOKa3aTesieM.
' CBoiiCTBa CTEIICHH

2.3 MHorouieHs!

2.4 Anrebpaundeckas 1po0b

95 ApubdmMeTnuecknii KOpeHb HaTypadbHOU cTerneHu. JleicTBUsIC apudMeTUIEeCKUMHU
' KOPHSIMHU HAaTypalbHOW CTENEHH
3 VYpaBHEeHHS 1 HEPaBEHCTBA

31 Lensle u apobHO-paumoHanbHble ypaBHeHUs. CHCTEMbl W COBOKYIHOCTH
' ypaBHEHUi

3.9 Lensle u apoOHO-panMOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTHU
' HEPABEHCTB

3.3 Pemrenue TekCcTOBBIX 3a1a4
4 UncnoBsie MOCIEA0BATEIHLHOCTH

4.1 [TocnenoBarensHOCTH, COCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN

4. Apudmernueckas U reomerpuueckas mporpeccud. Dopmyna  CIOKHBIX
' IPOLIEHTOB
5 OyHKIIMH

@Oynkiys, cnocodsl 3aganus Gyakuuu. ['paduk ¢pynkuuu. O6nacTe onpeaeneHus
U MHOXecTBO 3HaueHMM  QyHkumu. Hymun  ¢ynakoun.  [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U

MUHUMYMBl QyHKIMH. HaunGomnbiiee M HauMeHbllee 3HaueHUE (YHKUUU Ha
IIPOMEXKYTKE




6 Koopaunats! Ha IpsIMOM U INIOCKOCTH

6.1 KoopnunaThas npsmas

6.2 JlexapToBbI KOOPAWHATHI HA IJIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GUTypbl 1 X CBOICTBA

7.2 Tpeyronbauk

7.3 MHOToyrojibpHUKH

7.4 OKpyXHOCTb U KpyT

7.5 N3mepenune reoMeTpuyecKiX BEIUUNH
7.6 BekTops! Ha TI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepostHocTh
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padsr

YYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

* Maremaruka. Anrebpa: 7-it kiacc: yrinyOJEéHHBIA YPOBEHb: YICOHUK; 2-¢
uznanue, MakapsiueB FO.H., Munatok H.I'., HemikoB K.1. AkunonepHoe
obmectBo «M3naTenscTBO «IIpocBemnieHne»

* « Marematuka. Anre0Opa: 8-if kitacc: yriryOJI€HHbIH ypOBEHb: YUEOHUK; 2-€
m3nanue, MakapsrueB FO.H., Munmatok H.I'., Hemkos K.M. Axkunonepuoe
obmectBo «M3marensctBO «IIpocBemnienue
* Maremaruka. Anrebpa: 9-i1 kinacc: yrimyOn€HHBINM YPOBEHB: YUCOHUK; 2-€
m3aanue, MakapsrueB FO.H., Munmrok H.I'., HemkoB K., AkunronepHoe

obmectBo «M3natensctBO «lIpocBenieHue»




METOAUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
«Matematuka. Anredpa. 7-9 kiaccel. YriayO0n€éHHbiil ypoBeHb. MeToauieckoe

nocobue» (k yueOHbIM nmocobusim MakapsiueBa FO. H. u np.).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

VYuu.py, Axnacc, [-smart






