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HOACHUTEJIBHASA 3ATIMCKA

Anrebpa sBISETCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOI'O OOILIEro
o0Opa3oBaHus: OHA 00ECIIEYMBAET U3YUYECHHE IPYIUX JUCHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO IS
npofoJiKeHuss oOpa3oBaHMsT Y JUIsl TOBCEIHEBHOM >KM3HU. Pasputue y
oOydarouuxcs HAay4YHBIX NPEJACTaBICHUNA O TMPOUCXOKACHUM W CYIIHOCTH
anredpanyeckux aOCTpakuuii, crnoco0e OTpaKEeHUs MaTeMaTH4YeCKOW HayKol
SBJICHUA W TIPOLIECCOB B TPHUPOAE U OOIIECTBE, POJIU MATEMATUYECKOTO
MOJIETUPOBAHUSI B HAYYHOM TIO3HAHMUM U B TPAKTUKE CIOCOOCTBYET
(OpMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAUECTB MBIIUICHUS, HEOOXOAMMBIX
JUIS. ajanTalid B COBpPEMEHHOM 1udpoBoM obmiectBe. M3ydenue anreOpsbl
o0OecrieynBaeT  pa3BUTHE yYMEHHS  HaONIOAaTh, CpaBHUBAaTh, HAXOAUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBILUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JIEUCTBHUS, BBIBOABI, (DOPMYITHpPOBATH
yrBepxaeHusa. OcBoeHHe Kypca anreOppl 00ecrednBaeT pa3BUTHE JOTHYECKOTO
MBIIIJICHUSI OOYYalOIUXCSl: OHU HCIONB3YIOT JEAYKTUBHBIE W HWHIYKTHUBHBIE
paccyxieHusi, 0000IIeHHe M KOHKpPETH3aluio, a0CTparupoBaHUE U AaHAJIOTHIO.
OOyuenune anreOpe mpearnonaracT 3HAYUTENIbHBIM OOBEM CaMOCTOSITEIBHOMN
JCSITENFHOCTH  OOYYalOIIUXCS, TO3TOMY CaMOCTOSTEIbHOE pEIIeHUEe 3aaad
00yYarOIIMMHUCS SIBIISIETCA pean3anuen esTeIbHOCTHOTO IPUHIUIA 00 yUEeHHUS.

B crpykrype mnporpammbl y4eOHOrOo Kypca «Anrebpa» yriayOonEHHOTO
M3YyUYEHHsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE IJUHUU:
«Yucna # BBIUKCICHUN», <«ANTeOpandecKkue BBIPAKEHUS», «YPaBHEHUS W
HepaBeHCTBa», «Dynkiumuy. Kaxnas U3 3THUX copep’KaTeIbHO-METOIUYECKUX
JVHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YyUEHUsS Kypca, B3aUMOJICHCTBYSI C
ApPYTMMHU €ro JWHUAMU. B Xoje u3ydeHus Kypca OOYy4arouIMMCsl TPUXOIUTCS
JIOTUYECKHU PacCykIaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBsi3u
C 9TUM B MpOrpamMmy y4eOHOro Kypca «Anredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JOTHKH, TPEACTaBIEHHbIE BO BCEX OCHOBHBIX pa3lenax MaTeMaTHYeCKOro
oOpa3oBaHUsIT ¥  CIIOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYalOIIUMUCS  OCHOB
YHUBEPCAJIBHOI'O MaTeMaTHdeckoro s3bika. ComepxkaTelbHOW U CTPYKTYpHOM
OCOOEHHOCTBIO y4eOHOro Kypca «AnredOpa» SBISETCS €ro HHTErPUPOBAHHBIN
XapakTep.

Conmepxxanne muHMM <«UuWcna W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHEHIIEero U3y4yeHuss MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy O0YyYaOIIUXCS
JIOTUYECKOTO MBIITUICHHS, (DOPMUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AJITOPUTMAMH, a
TaK)Ke MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEIHEBHON
KU3HU. PazBUTHE MOHATHUS O YHMCJIE Ha YPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUs
CBSA3aHO C PAlMOHAIBHBIMU W UPPALUOHATIBHBIMM YHCIAMHU, (HOpMUPOBAHHEM



NPEACTABICHUA O JEUCTBUTEIIBHOM 4YHCIE. 3aBEPIICHUE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K Cpe/IHEMY 00111eMy 00pa30BaHUIO.

Copeprkanue qByX anreOpandeckux JIMHUNA — «AJIreOpanyecKkue BhIPaKEHUs
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHIO y OOYYAIOUTUXCS
MaTEMaTUYECKOIo arrmapara, HeoOXOAMMOro /s pelIeHUs 3aJad MAaTeMAaTHKH,
CMEXHBIX MPEAMETOB U OKpYyXkarolel peanbHocTU. Ha ypoBHE OCHOBHOrO 00111€T0
oOpa3oBaHMsl ydyeOHBIH MaTepuan TpPYNINUPYETCS BOKPYI  palMOHAIbHBIX
BbIpaXEHU. Anredpa JEMOHCTPUPYET 3HAUCHHE MaTEeMAaTHKU KakK S3bIKa MJis
NOCTPOEHUS] MAaTEeMaTHYECKUX MOJENE, ONHUCaHUs NPOLUECCOB U SIBICHUHI
peanpHOro Mupa. B 3agaum oOydeHusi anredbpe BXOIAT TaKXKe JajbHEHIee
pa3BUTHE AJITOPUTMHUYECKOIO MBIIIJICHUS, HEOOXOIMMOro, B YAaCTHOCTH, MJis
OCBOGHHUS Kypca UWHGPOPMATUKH, U OBJAJCHHE HABBIKAMHU JIETYKTHUBHBIX
paccyxaenuid. IIpeoOpa3zoBaHue CUMBOJIBHBIX (OPM CHOCOOCTBYET Ppa3BUTHUIO
BOOOpaXeHUsI, CIOCOOHOCTEN K MATEMATHUYECKOMY TBOPYECTBY.

Conepxanue pyHKIIMOHAIbHO-TpaUUECKON JIMHUU HALIEIEHO Ha MOJIy4eHUE
OOyYarOIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHUIIEH MaTEeMaTHYECKON MOJEIH
JUTSL OIIMCAHUSl M UCCIIEI0BAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUN B MPUPOJIE
u obOmectBe. M3yyeHue Marepuana CIOCOOCTBYET Pa3BUTHIO Y OOyYaroIIMXCs
YMEHHS UCIIOJIb30BaTh Pa3IU4YHbIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJIMYECKOT0, TpaUuecKoro, BHOCUT BKJaJ B (OpMHUpPOBAHUE
IPEICTAaBICHUN O POJIM MATEMATUKU B PA3BUTUH LIMBUIIM3ALUU U KYJIbTYPHI.

VYrnyOnéHunbii KypcC anreopsl XapaKTepU3yeTcs U3y4ECHUEM
JOTIOJTHUTEIIBHOIO TEOPETUYECKOro ammapara M CBA3aHHBIX C HUM METOJIOB
pemieHusi 3agad. Aunrebpa sBISeTCS SA3BIKOM JJIS  ONHUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTE€MAaTHYECKOro MmojaenupoBanud. Ilpum
TOM CaMU OOBEKTHl MAaTEMaTHYECKHX YMO3aKIOUEHWH U NPUHATHIE B anredpe
OpaBUja UX KOHCTPYHPOBAHMSA CIIOCOOCTBYIOT (OPMUPOBAHMIO  yMEHHUM
000CHOBBIBAaTh U JI0KAa3bIBaTh CYKJICHUS, PA3BUBAIOT MATEMATHYECKYIO UHTYHUILIHIO,
KpPaTKO M HAIJISIHO PAaCKpPbIBAIOT MEXaHU3M JIOTMYECKUX MOCTPOCHUM U ydaT UX
npuMeHeHuto. Tem camblM anrebpa 3aHUMaeT OJHO W3 BEAYIIUX MECT B
(opMUpPOBaHUU HAYYHO-TEOPETHUECKOI0 MBIIUICHUS 00YJaroIIUXCsl.

CornacHo yuyeOHOMY IIaHy B 7-9 kjaccax wH3ydaercs YYeOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOLIME OCHOBHBIE pa3/ieibl COJAEP)KAHUA:
«Yucna ¥ BBIYUCIECHUSA», «ANredpandeckue BBIPAXKEHUS», «YpaBHEHUS W
HEPABEHCTBaY», «DYHKIUN.

Ha uzyuenue yueObHoro kypca «Anredpa» orBoaurcs 408 yaco: B 7 Kjacce
— 136 gacoB (4 daca B Hefeno), B 8 kiacce — 136 yaco (4 yaca B Hejelw), B 9
kiacce — 136 yacoB (4 yaca B HEJICIIO).



COJEPXAHME OBYYEHUA
7 KIJACC

Yucsa v BIYMCTCHUS

Pammmonanbubie uncna. CpaBHEHHE, YNOPSAIOYMBAHUE U apU(DMETHUYECKHE
JICUCTBUSI C PallMOHAJIBHBIMU YnciiaMu. YucioBas npsiMasi, MOAYJIb YUCJIA.

CreneHb ¢ HaTypaJlIbHBIM IIOKa3aTeleM W €€ CBOMCTBA. 3aluch 4YHUCIa B
JECATUYHOM MO3UIIMOHHON CHCTEME CUMCIICHHUS.

Periennie TeKCTOBBIX 3a/1au apudMeTHYECKUM criocoOoM. Pemienue 3amau u3
peabHOM MPaKTUKK Ha YacTH, Ha ApOoOH, Ha MPOLECHTHI, IPUMEHEHHE OTHOIICHUN
U TPOINOPIHUN MpU PEIICHUH 3a7ad, pelieHue 3ajad Ha JABWKEHHE, Padory,
MOKYIIKH, HAJIOTH.

JlenmumocTs 1enbix yncen. CBoMcTBa JCIMMOCTH.

[Ipocteie U coctaBHble uMcia. YUYETHble M HEYETHbIE 4yucia. [lpuzHaku
nenumoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku n€IUMOCTH CYMMBbI U
MIPOU3BEACHUS LIETBIX YUCEI IPU PEIICHUH 33/1a4 C MPAKTUYECKUM COJCPIKAHUEM.

Haubonbimuit o0muii 1enuTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YHUCEN.
B3aumHo npocteie uncna. AnroputM EBkinuja.

Jlenenue ¢ octaTkoM. Apu(pMeTHISCKUE ONepalliy HaJl OCTaTKaMHU.

Auredpanveckue BbIPaKeHUsI

BripaxxeHne ¢ mnepeMEHHBIMH. 3HAUYEHUE BBIPAKECHUS C NEPEMEHHBIMH.
[IpencrapiieHre 3aBUCUMOCTH MEXK/1y BEJIMYMHAMH B BHJIE (POPMYJIBI.

ToxnectBo. ToxecTBEeHHBIE MPEe0Opa30BaHUS ANTeOPANIECKUX BBIPAKCHHUH.
Jloka3aTeabCTBO TOXKAECTB.

Onnounenbl. OMHOYJIEH CTaHAAPTHOrO BU1a. CTENEHb OJHOWIEHA.

MHorounensl. MHoroujieH cra"aapTHoro Bujaa. CTeneHb MHOIO4YJICHA.
CnoxeHue, BBIYUTAHHE, YMHOXKEHHUE M JIeJeHHe MHorowieHoB. [IpeoOpazoBanue
L[EJIOT0 BBIPAXKEHUS] B MHOrOwieH. KopHu MHOrousieHa.

@opMyJIbl COKPAIIEHHOTO YMHOXEHHMS: KBAJpaT CYMMbI U KBaJIpaT Pa3HOCTHU
JIBYX BBIPOKCHHH, Ky0 CyMMBI M KyO pa3sHOCTH JBYX BBIPAKCHHH, pPa3HOCTH
KBaJpaTOB JIByX BBIPAXKEHUW, MPOU3BEICHUE PA3HOCTM U CYMMBI JIBYX
BBIPAKEHUI, CyMMa U pa3HOCTb KYOOB JIBYX BBIPAKEHHIA.

Paznoxxenne MHOrOUIEHA HA MHOXKUTENU. BhIHECEHHE 0011IETO MHOXKHUTES 32
CKOOKH. MeToJ1 rpyNIHUpOBKH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHenue ¢ onqHou nepemeHHor. Kopenb ypaBHeHUs. CBOMCTBA ypaBHEHUM
C OJHOM TMEepeMEHHOW. PaBHOCWIBHOCTL ypaBHEHHH. YPaBHEHHUE  Kak
MaTEMAaTU4YECKask MOJIEIb PEATbHON CUTYAIUH.



JIuneliHOE ypaBHEHHME C OJHOM NEPEMEHHOW. YMCIIO KOpHEH JIMHEWHOIO
ypaBHEeHUs. PenieHne TEKCTOBBIX 3a4a4 C I[OMOIIBIO JIMHEHHBIX YpPaBHEHUM.
JIuneliHOE ypaBHEHHE, COJEpKALIEe 3HAK MOJYJIA.

VYpaBHenue ¢ AByMms iepeMeHHbIMU. ['paduk TUHEHHOTO YpaBHEHUS C IBYMS
nepeMeHHbIMH. CHCTEMBl JMHEHHBIX YpPaBHEHHH C JByMS II€pPEMEHHBIMHU.
I'paduueckuit meTon pelieHHs] CUCTEMbl JMHEHWHBIX YpaBHEHUM C JBYMS
IIEpEMEHHBIMU. Penienne cucTeM JIMHEHHBIX YpPaBHEHUH C JBYMs IIEPEMEHHBIMU
METOJIOM TIOJCTAaHOBKM M MeTOAOM cioxeHus. CucremMa JABYX JIMHEHHBIX
YPAaBHEHHM C IByMs IEPEMEHHBIMH KaK MOJIENIb PEAJIbHON CUTYAaIIUH.

DOyHKIUU

KoopanHara Touky Ha npsmoii. YuciaoBslie mpoMexyTku. PaccrosiHue Mexny
JBYMsI TOYKAMU KOOPJUHATHOM MPAMOM.

[IpssMmoyronbHast cucreMa KoopAuHaT. AOcuucca W OpJAWMHATa TOYKHA Ha
KOOpJAMHATHOM 1uiockocTh. [Ipumepsl rpadgukoB, 3aaaHHbix Gopmynamu. UreHue
rpavKOB peasbHbIX 3aBUCUMOCTEH.

OyHKIMOHAJIbHBIE 3aBUCUMOCTU MeX1y BennduHamu. [lonstue QyHkumu.
OyHKIMS Kak MaTeMaTrudeckas Mojelb peanbHoro mpouecca. OO0OnacTh
omnpezeneHuss U obnacte 3HadeHU GyHkuuu. CrocoObl 3amaHus (YHKUUU.
I'padux bynkimu. [ToHsATHS MakcCUMyMa ¥ MUHUMYMa, BO3PACTaHUS M YOBIBAaHUS
Ha IPUMEpax peajbHbIX 3aBUCHMOCTEN.

JIuneitnas ¢yHkuus, e€ cpoiictBa. I'paduk nunHeiHon (yHkiuu. I'padux
¢ynkuuu y = |x|. Kycouno-3amannsie GpyHKIUH.

8 KUIACC

Yucsa 1 BBIYMCICHUSA

KBagparubie kopHu. ApudmMeTnueckuii KBaJpaTHBII KOPEHb U €ro CBOICTBA.
[lonsiTne wppammMoHAIBLHOrO 4ucia. J[eWCTBUS C UpPpalMOHAIbHBIMH YHUCIAMHU.
CBoiicTBa IEUCTBUN C UPPALMOHAIBHBIMUA YrciamMu. CpaBHEHHE UPPALIMOHAIBHBIX
YUCEeN.

[IpencraBieHuss O pAaCHIMPEHUSIX YHUCIOBBIX MHOXECTB. MHOXecCTBa
HATYpaJIbHBIX, IIEJbIX, PalMOHAJBHBIX, JIEUCTBUTEIbHBIX uHncel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HeiictBust ¢ ocratkamu. Ocrtarku creneHed. [IpumeHeHne ocCTaTKOB K
PELIECHUIO YPAaBHEHUH B IEJIBIX YHMCIIaX U TEKCTOBBIX 3a]a4.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKpysaroueM Mupe. CTaHIapTHBIN BUJ YUCIIA.

Aure0OpanvecKkue BbIPaKeHUs!

AnreOpaundeckasi poOb. JlomycTumble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-
panMoHaNbHBIX BhIpaxkeHUsX. OCHOBHOE CBOWCTBO anrebpandeckoi apoOwu.



CnoxxeHue, BBIYUTAHUE, YMHOXXEHHE W [€JIEHUE airedpandyeckux JIpoOen.
Brinenenue nenoit yactu anreOpanyeckou 1poou.

PaunonanbHbie BBIPAKEHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHAJIbHBIX BBIPAXKEHUM.

JlormycTuMble 3HAYEHHUS NEPEMEHHBIX B  BBIPAKEHHUAX, COJEpIKalIUX
apuMeTHYecKue KBaJpaTHble KOpPHH. TOXXIECTBEHHbIE MpPeoOpa3zoBaHUs
BBIPAKEHUM, cofiepKalnX apupMeTUIecKue KBaJApaTHbIe KOPHH.

Crenenp ¢ 1IeNbIM TIOKa3zaTeneM U e€ cBoicTtBa. IIpeoOpazoBanue
BBIPAKEHUM, COJIEpKAILINX CTEIEHHU.

YpaBHeHus 1 HEpaBeHCTBA

KBagpaTtHoe ypaBHeHue. @DopMyna KOpHEW KBaJApPAaTHOIO YpPABHEHHS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera.
VYpaBHEHUs1, CBOAMMBIE K JIMHEHHBIM ypaBHEHUSIM WIM K KBaJpaTHbIM
ypaBHeHMsIM. KBagpaTHOE ypaBHEHHE ¢ mapamMeTpoM. Penienne TEKCTOBBIX 3a/1a4 €
MOMOIIBIO KBAJIPAaTHBIX YPaBHEHUIA.

JpoOHo-panimoHanbHble  ypaBHEHUs. PemeHue  JpoOHO-palMOHATbHBIX
ypaBHeHMIl. PellleHHe TEKCTOBBIX 337ady € MNOMOIIBI0 JIPOOHO-PALMOHATBHBIX
ypaBHeHUil. ['paduyeckas uHTepnperaius ypaBHEHU ¢ IBYMS IEPEMEHHBIMHU.

Uucnosbie HepaBeHCTBa. CBOWCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. CloKeHue
U YMHOXXEHHME YHCIOBBIX HepaBeHCTB. OlEHMBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTME O pelIeHNH HEPaBEHCTBA € OJHOW IepeMEHHOM. MHOXKECTBO
peunieHnii HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPaBEHCTBO C OJAHOW IEPEMEHHOM M MHOKECTBA €ro PEIICHUM.
Penrenne TMHENHBIX HEPABEHCTB C OJTHOW MepeMeHHOM. CHCTEMBI 1 COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW IEpeMEHHOW. PemieHne TEeKCTOBBIX 3adady ¢
IIOMOIIBIO JIMHEWHBIX HEPABEHCTB C OHOU MEPEMEHHOM.

DOyHKUUHA

OO6nacth onpezenenusi 1 MHOXKECTBO 3HaueHui ¢pyHkuuu. CriocoObl 3a1aHus
dbynkui. ['padpux dyakmun. Urenne cBoiictB GpyHKuu 1o e€ rpaduky. [Ipumeps
rpa@uKoB (PYHKLHIA, OTPAKAIOIMINUX PEATIbHBIE IPOLIECCHI.

Jlunetinass ¢yukiua. DyHKIMU, ONUCHIBAIOIIUE MPSIMYyI0O W OOpaTHYIO
IPOIOPIIMOHATBHBIE 3aBUCUMOCTH, UX IPAPUKH.

Oynknmn y = kx, y=kx + b, y=k/x,y=x3,y = VX, y = [x| 1 ux cBoiicTBa.
Kycouno-3aianabie pyHKINM.



9 KJIACC

Yucia 1 BHIYMCICHUA

Kopenp n-1 cremenm wu ero coucrtBa. CTeneHb C palMOHAIBHBIM
[I0KA3aTeNIeM U €€ CBOMCTBA.

AJuire0OpanyecKkue BbIPaKeHUs!

ToxnecTBeHHbIE TPEOOPa30BaHUsl BBIPAXKEHHM, COAEpKAIIUX KOpPEHb n-u
creneHu. ToxaecTBEHHbIE NPE0OPa30BaHUsl BBIPAXKEHHM, COAEPKALIUX CTEMNEHb C
palMOHAJIbHBIM [10KA3aTENIEM.

Ksanparnein tpéxwieH. KopHu kBaapatHoro tpéxuneHna. PasznoxeHue
KBaJPAaTHOT O TPEXUJIEHA HA JIMHEWHBIE MHOKUTEIIN.

YpaBHeHUs] U HEPABEHCTBA

bukBanpatHele ypaBHEeHHs. [[puMepbl NpUMEHEHUIT METOI0B PaBHOCUIBHBIX
npeoOpazoBaHuil, 3aMeHbl MEPEMEHHOM, rpaduueckoro Merofa NpU pPEUICHUH
ypaBHEHU 3-U U 4-i1 CTENIEHEN.

Pemenue apoOHO-paliMOHAIbHBIX YPAaBHEHUM.

Peuienne cucrem ypaBHEHHU ¢ IBYMsI TIEpEMEHHBIMU. Pelienue npoctenmmx
CUCTEM HEIMHEWHBIX ypaBHEHHH ¢ JAByMs nepeMeHHbIMU. ['paduueckuit meron
pELIEHUsI CHCTEMBl HEJIIMHEMHBIX YPAaBHEHUM C AByMs IepeMeHHbIMU. Cucrtema
JBYX HEJIMHEWHBIX YPAaBHEHUN C JABYMS NEPEMEHHBIMU KaK MOJENb pPeajJbHOU
CUTYalUHU.

HucnoBble HepaBeHCTBA. PemieHne JIMHENHBIX HEpPaBEHCTB. J[OKa3aTenbCTBO
HEPaBEHCTB.

KBampaTHble HepaBeHCTBA C OAHOM IepeMeHHOH. PelieHne KBaIpaTHBIX
HEPABEHCTB IrpaUuecKUM METOJOM M METOJIOM HMHTEpBajIoB. MeToJ MHTEPBAJIOB
JUISl pallMOHAJIBHBIX HEpaBeHCTB. [IpocTeinne HepaBeHCTBA € MAPAMETPOM.

Penrenne TeKCTOBBIX 3a/1a4 € MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMsi IepeMEHHBIMHU. PenieHrne HEpaBeHCTBA C JIBYMs
nepeMeHHbIMU. CHCTEMBbl HEPABEHCTB C JABYMsS MepeMeHHbIMH. [ 'paduueckwuii
METO/ PELICHNS CUCTEM HEPABEHCTB C ABYMs IEPEMEHHBIMH.

DOyHKIUU

Oynkums.  CpoiictBa QyHKIUNA:  Hyau  QYHKIUH,  TPOMEXYTKU
3HAKOTIOCTOSIHCTBA (DYHKITMHU, MPOMEKYTKH BO3pAcTaHMsI M yObIBaHUS (YHKIIWH,
4ETHBIC U HEYETHBIE (PYHKIIMH, HAauOOJIbIllee U HAMMEHbIIee 3HaUeHUs (DYHKIUH.

KBagparnunas ¢Qynkiaus u e€ cBoicTBa. Mcmonb3oBaHuWe CBOWCTB
KBaJlpaTUYHOW  (QyHKUMU I pemienuss 3anad.  [loctpoenwe  rpaduka
kBajpatnyHoi ¢yHKuuu. I[lomoxkenne rpaduka KBagpaTHUHON (YHKIIMU B
3aBHCHMOCTH OT & koa(duumenton. 'padukn GyHKimit y =ax2, y = a(x —m)* u y
= a(x —m)’ +n. Tloctpoerne rpadhuKoB (BYHKIHIT C TOMOIIBIO TPE0OPa3OBAHHIL.

JpoOHo-nmuneHas ¢ynkuus. MccnenoBanue QyHKIUN.



®dyHKIEA y = X" ¢ HATYypaJbHBIM [TOKa3aTeleM 1 U e€ rpaduk.

YucaoBbie MOCAEA0BATEIbHOCTH U IPOrPecCH

[Tonsitue uucinoBodt mocienoBaTenbHOoCcTU. KoHeuHble M OeCKOHEUHbIE
nocienoBaTenbHOCTH.  OrpaHWyeHHas — I[OCJIENOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacTatomiasi  (yObIBaromiasi)  mocieaoBatenbHOCTh.  CmocoObl  3amaHws
NOCJIEIOBATEIbHOCTU: OMUCATENIbHBINA, TAaOJWYHBIA, C MOMOIIBIO (HOPMYJIBI 7-TO
YJIEHA, PEKYPPEHTHBIN.

ApubdmMernyeckas u TreoMmerpuyeckas mnporpeccuu. (CBoiicTBa YJICHOB
apuPpMETHIECKON © TeoMeTpudecKoi mporpeccuil. Dopmynbl n-TO dIeHa
apupmMeTnyecKkoil u reomerpuueckord mporpeccuil. opmynbl CyMMbl TEPBBIX 71
YJICHOB apu(PMETUUECKOW U Te€OMETPUUECKON Nporpeccuid. 3agayr Ha MPOLIEHTHI,
OaHKOBCKHE BKJIA/Ibl, KPEIUTHI.

[IpencraBieHre O CXOAMMOCTH TIOCIENOBAaTEIBHOCTH, O CYMMHUPOBAaHUH
0ECKOHEYHO yObIBAIOIIEH Fr€OMETPUYECKON MTPOTrPECCHUHU.

Meron MaTeMaTruecKkor MHAYKIMU. [IpocTeiie npuMepsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YIJYBJAEHHOM YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE Pe3yJIbTATBI OCBOEHUS IPOrpaMMbl [0 MaTEMaTUKE
XapaKTEepU3yITCA B YACTH:

1) IATPHOTHYECKOT0 BOCITUTAHUS :

NpOSIBIICHUEM HWHTEPECA K MPOIUIOMY UM  HACTOAIIEMY POCCHMCKOU
MaTeMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTeMaTUKOB U POCCUMCKOW MATEMATHYECKOM ILIKOJbI, K MCIOJIb30BAHUIO 3THUX
JTOCTH>KEHUI B IPYTUX HAayKaxX W MPUKIAJAHBIX cepax;

2) rpa:KIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN I'pakJaHWHA U pEaTu3aliK €ro
npaB, TMPEJACTaBICHUEM O MAaTeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TPaKIaHCKOro 00ImecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEILHOCTH YUEHOIO;

3) TpPyA0BOr0 BOCIIUTAHMSI:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PCEIICHUH MPAKTUYECKUX 3ajad
MaT€MAaTU4YECKOM HAIpPABJICHHOCTH, OCO3HAHMEM BA)KHOCTH MAaTEMaTHYECKOTO
o0pa30BaHUsS Ha TMPOTSHKEHWHM BCEH JKM3HUW JIJIsl yCHENHON MpodeccrHoHaTbHOM
JESATEIbHOCTU U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM WU
MOCTPOCHUEM WMHUBUAYAIIBHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CIIOCOOHOCTHIO K  SMOLMOHAJIBHOMY UM  3CTETHYECKOMY BOCHPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajay, PEIICHUM, pacCyXJIEeHUW, YMEHHUIO BUICTbH
MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTE HAYYHOTO MO3HAHMS:

OpUEHTallMel B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
Npe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOlIecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HayKH Kak cQepbl YeI0BEYECKO
NESATENbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYUMOCTH Uil PA3BUTHUSA LIMBUIIU3AIUH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHUKU U MAaTeMaTHYECKOU KYJIbTYpOW KaK CpPEeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBbIKAMH HCCIIEIOBATENILCKON IE€ATEIbHOCTH;

6) ¢usnmyeckoro Bocnutanusi, GOopMHUPOBAHMS KYJIbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronmoJy4ns:



TOTOBHOCTBIO NPHMEHSITh MAaTEeMaTHYECKUE 3HAHUS B HMHTEPECAaX CBOETO
3l0pOBbsl, BEIEHMS  3J0pOBOro  obOpa3a JKU3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryispHas Quznueckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPEQIICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OLMIMOKY U TAKOTrO K€ MpaBa IPYroro 4eloBeKa;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHEHTAallMEll HA IPUMEHEHUE MaTEMaTUYECKUX 3HAHUM Ul PEIICHMs 3a1ad
B 00JIaCTU COXPAaHHOCTH OKpYXaloIIel Cpelbl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJHEACTBUI JUJIi OKPYXAIOLIEH Cpenbl, OCO3HAHHEM
IJ100AJIBHOTO XapaKTepa 3KOJOrMYeCKUX MPoOJIeM U MyTel UX pelIeHus;

8) ajanTanuM K M3MEHAIIHUMCH YCJIOBUSIM COLMAIBLHON U NPUPOIHOM
cpeabI:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO AESATENbHOCTh, B TOM YHCIIE
YMEHHUE YUUTHCS Yy APYTUX JIOJeH, MPUOOpETaTh B COBMECTHOH NEATENbHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHLIUU U3 ONBITA IPYTUX;

HEOOXOJIMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUW, (POPMYIHPOBATH UIEH,
HOHSITHS, TUIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JE(PUIMUTHI COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, MJIaHUPOBATh
CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CUTYallMlO, BOCHPHUHHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BbI3OB, TPEOYIOLIUNA KOHTPMEpP, KOPPEKTUPOBATH
OpUHUMAaeMble pPEUICHUs] W JEeUCTBUA, (POPMYIUPOBATH U OLICHUBATH PUCKH U
HOCTIeACTBUS, (POPMUPOBATH OMBIT.

METAIPEIAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs MpOrpaMMbl MO0 MAaTEMAaTHKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaronierocss Oyayt copMUpoBaHbl MeTanmpeaAMeTHbIe
pe3yJIbTaThl, XapaKTepU3yIOIIHEeCs OBIIAJICHHEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JICHCTBUSMH,  YHHUBEPCAJbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSAMH U YHUBEPCATHHBIMH PETYISITUBHBIMU JIEHCTBUSIMH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornyeckue aeiicTBuA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MATEMaTUUYECKUX
O0OBEKTOB, TIOHATHM, OTHOIICHUH MEXAy IOHATHAMH, (HOpMyIupoBaTh
onpeieNICHus MOHITUH, YCTaHABINBAThH CYNISCTBEHHBIN MPU3HAK KiIacCU(BUKAIIH,
OCHOBAHUS JIJ11 000OIIEHUS M CPABHEHHUSI, KpUTEPUU ITPOBOIMMOTO aHAJIN3a;



BOCIPHHMMATh,  (OpPMYIUpoOBaTb U  NPeoOpa3oBbIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIE, EIMHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS
B (hakTax, JAHHBIX, HAOJIOJEHUSIX M YTBEPXKICHUSX, IMpenaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUN;

JieNlaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHAYKTUBHBIX YMO3AKJIIOUCHNUW, YMO3aKJIIOUECHUH 110 AHAJIOTHH;

pa3buparh JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (MpsSMbIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO JOKAa3aTeIbCTBA MAaTEMaTUYECKUX
(akToOB, BBICTpaWBaTh apryMEHTAIUIO, NPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI,
OPUMEHATh METOJl MaTeMaTH4eCKOW MHIYKIUH, OOOCHOBBIBaTb COOCTBEHHbBIE
paccyXJIeHus;

BbIOMpaTh crnoco0 penieHuss y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB  peUIeHus, BbIOMpaTh HaumOoJee MOAXOIAIMH C  Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).
ba3zoBble ucciaenoBare/bCKie AeHCTBHA:

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIENOBATEIIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOJIEMY,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh HCKOMOE U JlaHHO€, (hOpMUPOBAaTh THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHHUE;

OPOBOJUTH IO CAMOCTOATEIbHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OObEKTa,
3aBHCHUMOCTEH 0OBbEKTOB MEX1Y COOOM;

CaMOCTOSITENNFHO (POPMYIHPOBATH OOOOIICHHS U BBIBOJABI IO peE3ylbTaTaM
OPOBENEHHOIO  HAOJIIOEHUS, HUCCIEAOBAHMS, OKCIIEPUMEHTa,  OLICHUBATh
JIOCTOBEPHOCTb IOJIYYEHHBIX PE3YJIBTATOB, BBIBOAOB U 0000LIECHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOILlECCA, a TaKKE BBIIBUIAThH
IPEAIONIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBJISITH  HEIOCTATOYHOCTh U HM30BITOYHOCTh HMH(POpPMAIMH, JaHHBIX,
HEOOXOAMMBIX ISl pEICHUs 3a/1a4H;

BbIOMpATh, aHAJIU3UPOBAaTh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
uH(GOpPMAIIUIO Pa3IUYHbIX BUAOB U OPM IPEICTABICHNUS,

BbIOMpaTh (popMy mpeAcTaBieHUs UHPOPMAMU U WUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, MHON rpaduKoil 1 uX KOMOWHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(POpPMALUU MO KPUTEPUSIM, MPEIIOKEHHBIM WU
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC y‘leﬁﬂble HeﬁCTBHﬂ



BOCHIPHUHHUMATh U (POPMYJIMPOBATH CYKJI€HHS B COOTBETCTBUU C YCIOBUSMHU H
HEeNsIMU  OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAYy pEUICHUs 3a/ayd,
KOMMEHTHPOBATh NOJy4YEHHBIN PE3yJIbTaT;

B XOZ€ OOCYXIEHHUs 3aJ1aBaTh BOIPOCHI MO CYILIECTBY OOCYXAAEMOU TEMBI,
npoOsieMbl, pemaeMoil 3ajaud, BBICKA3bIBATh WJEH, HAIEJICHHbIE HA TOUCK
pEILLIEHUs, COIMOCTABIIATh CBOM CYXKIEHHUS C CYXJIEHUSMHU JPYTUX YYaCTHUKOB
auanora, oOHapyXHBaTh Pa3IMdUe U CXOACTBO MO3UIMIM, B KOPPEKTHOU (opme
(dopMynupOBaTH Pa3HOIIIACHsS, CBOU BO3PAKECHHUS;

NPENICTaBIIATh PE3YJAbTAThl PEIICHUS 3aJlaui, SKCIIEPUMEHTA, UCCIEI0BaHMs,
IPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTalN U 0OCOOEHHOCTEN ayIUTOPHUH;

NOHMMAaTh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHON M WHJMBHIYaIbHOU
paboThl MpU pEeUIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/ady, NpPUHUMATh LEJb
COBMECTHOM JESITeNbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOH paloTHl,
pacnpenensaTe BUAbl paboT, IOroBapuBaThCs, OOCYXIaTh NMPOLIECC U pe3yJbTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBATh B IPYMIOBBIX (QopMax palboTsl (00CYyxIeHUs, 0OMEH MHEHH,
«MO3rOBbI€ INTYPMBbI» W HHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl H
KOOPJAMHUPOBATh CBOM JACHCTBUS C JPYrMMH YJI€HAMU KOMaH/bl, OLIEHUBATh
KauyecTBO pe3yibTaTa M KayecTBO CBOEr0 BKJIaJa B OOMIMI pe3yibTar Io
KpUTEPUSIM, CPOPMYJIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsI PEIICHUS B JKMU3HEHHBIX M Y4YEOHBIX CHUTYAIMSX,
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOJAX MPUHATHUS pelIeHUN (MHIUBUAYATbHOE,
I'PYIIIIOBOE);

CaMOCTOSITETILHO COCTaBJIAThH IUJIAH, alNTOPUTM pEHIeHHs 3aaaud (Wiu €ro
94acTh), BBIOMpaTh CHOCOO pelieHusT ¢ Y4E€TOM UMEIOIMIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHpPOBATh U KOPPEKTHPOBATH BAPUAHTHI
penieHuii ¢ y4€TomM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJICKT:

BJAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIPOLIEcCa U pe3yibTaTa
penieHrs MaTeMaTU4eCcKoi 3a/1aun, CaMOMOTHUBAIUU U pedIeKCuu;

PEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JIEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
HAWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBHME PE3yJIbTaTa AEATEIBHOCTH IOCTABIECHHOM LENN U
YCIIOBUSAM, OOBSICHATh IPUYUHBI JOCTHXKEHHS WM HEJOCTHXKEHUSI LENH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BbIpaXKaTb SMOLMHU IpPU H3YyYEHUH MaTEeMAaTHUYECKUX OOBEKTOB U (DaKTOB,
JABaTh HYMOLIMOHAIIBHYIO OLIEHKY PELIEHUS 3a0a4H.

HNPEAMETHBIE PE3YJIBTATBI

K koniry 00yuenus B 7 kjacce 00y4JarOImUiCs MOTYYUT CIEAYIONINE TPEAMETHBIC
pe3yJIbTATHI:

Yucua 1 BIYMCICHUSA

Panyonanpseie yncna.

[TepexoauTh OoT 0OmHON (HOPMBI 3aMMKCH YUCEN K JAPYroi (mpeodpa3oBHIBATH
JECATUIHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUUHYIO IPOOD).

Hcnonb30BaTh MOHATUS MHOKECTBA HATYPAIbHBIX YUCEN, MHOXKECTBA LEJbIX
YyyCeJl, MHOXKECTBA pAallMOHAJIBHBIX YHUCE] IIPU PEUICHUHM 3a1a4, IPOBEIACHUU
pPacCyKJICHUH U I0Ka3aTENbCTB.

[TonumaTh U OOBICHATH CMBICI MTO3UIIMOHHOM 3aMUCH HATYPAIbHOI'O YHCIIA.

CpaBHUBATH U YNIOPSAAOYUBATH PALIMOHAIIBHBIEC YUCIIA.

BrlimonusTh, coderas yCTHbIE M NHChbMEHHBIE NPUEMBI, apudmerrdeckue
JEUCTBUS C PAIMOHAIBHBIMU YMCIIAMU, UCIIOJIb30BATh CBOMCTBA YHCEN U MPaBHIIA
NEUCTBUM, NPUEMBI PAIMOHAIBHBIX BBIYMCIICHUM.

BBINONHATE 1EUCTBUS CO CTENEHSAMU C HATYPAIbHBIMU OKA3aTEISIMU.

Haxonuts 3HaYeHMs] YMCIIOBBIX BBIPAXKEHUM, COAEPKAIIMX PallMOHAJIbHbBIC
yuciaa M CTEINEHM C HaTypalbHBIM IIOKa3aTeJIeM, MNPHUMEHSATH Pa3HOOOpa3HbIC
crocoObl ¥ TPUEMBI BBIUYMCIICHUSI, COCTABIISATh U OLIEHUBATh YHUCIIOBBIC BBIPAKCHUS
U pElICHUH MPAKTUYECKUX 33714 U 33/1a4 U3 JPYTUX YUeOHBIX MPEIMETOB.

OkpyryisiTh  uyMclia € 33JaHHOM TOYHOCTBIO, a TaKXKe [0 CMBICIY
MPAKTUYECKOM CHUTYyalluu, BBINOJHATh TPUKUIAKY H  OLEHKY pe3yJibTaTra
BBIUMCIICHUM, OLICHKY 3HAYEHHUM 4YHCIJIOBBIX BBIPAXKEHUM, B TOM YHCIE I[PHU
pELICHUH ITPAKTUYECKUX 3a/ay.

PemaTte TekcTOBBIE 3amauu apuPMETHUECKUM CIIOCOOOM, HCTIOIB30BATh
TaOJIUIbI, CXEMBbI, YEpPTEeXKHU, JPyTrHe CpeACTBa NPEACTABICHUS JaHHBIX MpU
peLIEeHUH 3a]a4.

Pemate npakTHKO-OPUEHTHPOBAHHBIE 3a]1a4M, CBS3aHHBIE C OTHOLICHUEM
BEJINYKMH, IPONOPUMOHAIIBHOCTHIO BEJIMYMWH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabpTaThl pEMICHUS 3a7ad C Y4ETOM OrPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.



J1enuMOoCTb.

Jloka3bIBaTh U MPUMEHSTH MPU PEIICHUH 3a]]a4 IPU3HAKU JETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npuzHaku AETMMOCTH CyMMBbI U MPOU3BEACHUS 1EBIX YUCE.

PackiiaapiBaTh HAa MHOXKUTENIM HATypajibHbIC YHCIIA.

CB0OOIHO ONEpHPOBATh MOHATUAMHU: YETHOE YHCIO, HEYETHOE YHUCIIO,
B3aUMHO ITPOCTHIC YUCTIA.

Haxoaute HamGonbpmnii OOIMIMI JIeTUTEIh M HaWMMEHbIee 00IIee KpaTHOe
YHCeJl U UCTIIOJIB30BaTh X MPH PEIICHUHU 3aJ1a4, IPUMEHATH alroput™M EBkinaa.

OnepupoBaTh TNOHSATUEM OCTaTKa IO MOIYJII0, NPUMEHATh CBOWMCTBA
CpPaBHEHUU 110 MOYIIO.

Aure0OpanvecKkue BbIPaKeHUs!

BripaxeHus ¢ mepeMeHHBIMH.

Ucnonw3oBaTh airedOpandeckyr0 TEPMUHOJIOTUIO U CUMBOJUKY, MPUMEHATH
e€ B MpoIlecce OCBOCHUS Y4eOHOT0 MaTepurara.

HaxoauTte 3HaueHuss OYKBEHHBIX BBIpQXCHUW TNPHU 3aJlaHHBIX 3HAYCHUSX
MepEMEHHBIX.

HUcnonp3oBaTh  MOHATHE  TOXKJAECTBA,  BBHIMIOJIHATH  TOXKISCTBEHHBIC
npeoOpa3oBaHus BRIPAKCHHH, TOKa3bIBaTh TOXK/IECTBRA.

MHOro4JICHHI.

Bremmonuate  npeoOpa3oBaHUs — IIENOTO0  BBIPAXKEHHS B MHOTOWICH
MPUBEJICHUEM TTOJTOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BrinonHaTh nelcTBust (CIOKEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJTHOUJICHAMHU
¥ C MHOTOYJICHAMH, MIPUMEHSTh (DOPMYIIBI COKPAIIEHHOTO0 YMHOXKEHUS (KBaaApaT U
Ky0 CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JIJIS1 YIPOILICHUSI BHIYUCIICHUN.

OcCyliecTBIATh PaA3IOKEHUE MHOTOWICHOB HAa MHOXXHUTEIUW C IOMOIIBIO
BBIHECEHHS 32 CKOOKH OOIIETO MHOMKHTEIISI, TPYIIIUPOBKHU CllaraeMbIX, TPUMEHSS
(bopMyITBI COKPAIIEHHOTO YMHOKEHUSI.

[IpumensTh npeoOdpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHbIX 3aj]1a4
13 MaTeMaTHKH, CMEXHBIX IPEAMETOB, U3 peaIbHON MPaAKTUKH.

Hcrnonp30BaTh CBOWCTBA CTEINEHEW C HATYpPaJbHBIMH ITOKA3aTEISAMH IS
npeoOpa3oBaHus BBIPAKECHUI.

YpaBHeHUs] U HEPABEHCTBA

Pemiate nuHEHHbIE ypaBHEHUsS C OAHOM IEPEMEHHOW, MPUMEHSs MpaBUiia
nepexoja OT UCXOHOI0 YPAaBHEHHS K paBHOCWILHOMY eMy. [IpoBepsTh, sBIsIETCA
JI1 YMCJIO KOPHEM YPaBHEHHUS.

[TongOGupats npuMepsbl Tap YHCEN, SBJISIOMUXCA pPEIIeHUEeM JUHEHHOIO
ypaBHEHUS C ABYMS MEPEMECHHBIMU.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHWHEWHOIO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMU, MOJB3YysSCh TpadUKOM, MNPHUBOJIUTH NPUMEPHI PELICHUS
ypaBHEHUSI.

Pemate cucTteMbl JBYX JIMHEMHBIX YPAaBHEHUI C IBYMs IEPEMEHHBIMHU, B TOM
quCIie TpaQUIeCKu.

CocTaBnsTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUI 110 YCJIOBHMIO 3a/Jaud, HWHTEPHPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 33J1a4¥ [IOJyYE€HHBIN pe3yJIbTar.

DOyHKUNHA

Koopnunate! u rpaduku.

N300paxaTh Ha KOOPIAMHATHON NPSIMON TOUKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJAMHATaM, J1y4H, OTPE3KH, HHTEPBAJIbI, 3AIUCHIBATH YNCIOBBIE IPOMEXYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeyaTh B KOOPAUHATHOM IJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpAUHATAM.

OyHKIUY.

Crtpoutb rpadvku TUHEHHBIX (DYHKITHIA.

OnuceiBaTh C MOMOIIBK (YHKIHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPAacCTOSIHUE, I€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOUTEIBLHOCTD, BPeMsi, 00bEM padOTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalu3a UHGOpMaIuH,
U3BJIEKaTh U UHTEPIPETUPOBATH MH(GOPMALINIO U3 IPAPHUKOB peaIbHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

Hcnonp3oBaTh cBOWCTBA (PYHKIMI A aHaidu3a TpaQuUKOB peabHBIX
3aBUCUMOCTEN (HYJIH (DYHKIMH, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKIUH,
NPOMEXYTKH BO3pacTaHusi U yObIBaHMA (YHKIUH, HAuOOJIbLIEe U HAUMEHbIIEe
3HauYCHUS (PYHKITUN).

Hcnonb3oBaTk rpauku AJI UCCIIEIOBAaHUS POLECCOB U 3aBUCUMOCTEM, MPU
pELIeHUH 3a7a4 U3 IPYruX YUYEOHBIX IPEIMETOB U PEAIbHON HKU3HH.

K xoniy oOyuenus B 8 kj1acce oOy4aromuiics MOJIYYUT CASAYIOUIUE MPEIMETHbBIC
pe3yJIbTaTHI:
Yucja 1 BIYUCIEHUS
UppaumronanbHble YncIa.
[ToHnmMath W HCHOJIB30BATh TMPEACTABICHUS O PACIIMPEHUU YHCIOBBIX
MHOKECTB.
CB00OOIHO OIepHUPOBATh MOHATHUIMU: KBaJAPATHBIM KOPEHb, apU(METHICCKUM
KBaJIPaTHBIM KOPEHb, UPPALMOHATIBHOE YHCII0, HAXOIUTh, OLICHUBATH KBAIPATHBIC
KOpHH, UCTIONB3Yd  TPU  HEOOXOAMUMOCTH  KaJbKYJATOD, BBITIOTHSATH



npeoO0pa3oBaHUsl BBIPAXKEHUHM, COAEpPKAIIMX KBaJApPAaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEM.

Wcnonb3oBaTh HayaJibHbIE MPEACTABJICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YHCeI JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh JNEUCTBUTEIIbHbBIC
YYCJla TOYKaMH Ha KOOPAUHATHOMN MIPSMOM.

Wcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JAECATUUYHBIX
npobeit u creneHed yucna 10, 3amuchbiBaTh M OKPYIUIATH YHMCIOBBIE 3HAYEHUS
peaIbHBIX BEIUYUH C UCIIOIB30BAHUEM Pa3HBIX CUCTEM HU3MEPEHHUIA.

J1enuMocCThb.

CBOOOIHO omepupoBaTh IMOHATHEM OCTaTKa MO MOJYJIIO, NPUMEHSThH
CBOWMCTBAa CPaBHEHHM MO MOJYJIIO, HAXOAUTh OCTATKA CYMMBI U ITPOU3BEAECHUS T10
JTAHHOMY MOAYJIIO.

AsredpanvecKkue BbIPaKeHUsI

JpoOHO-paImoHaIbHbIE BEIPAKECHUS.

Haxonute pomycTUMble 3HAYEHHS TEPEMEHHBIX B JIPOOHO-PalMOHAIBHBIX
BBIPAKEHUSAX.

[IprMeHSTH OCHOBHOE CBOMCTBO PAIlMOHAIBHOM IPOOH.

BoinonuaTh npuBeAeHUe anredpandeckux apodeil k o0iieMy 3HaMeHaTeNto,
CJIO)KEHHE, YMHOXKEHHE, JeJIeHUe anreOpandeckux Apo0ei.

BrITIONHATE TOXAECTBEHHBIE MPE0OPa30BAHMS PAIIMOHATBHBIX BHIPAKCHHUIA.

[IpumensTh MpeoOpa3oBaHMs BRIPAKCHUM TSI pEIICHUST pa3IMYHBIX 3a7a4 U3
MaTEeMaTHKH, CMEXXHBIX MIPEAMETOB, U3 peaIbHON MPAKTUKH.

Crenenu.

[IpyMeHSAT, TOHSTHE CTENEHUW C IeNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BEIPAKEHUM, COEPKAIIMX CTENEHU C LEJIBIM [TOKA3aTEeNEM.

NppanmonanbHble BEIPAKEHUS.

HaxoauTe nonyctumblie 3Ha4€HHS IEPEMEHHBIX B BBIPAKEHUSIX, COAEPKALIUX
apu(pMeTHIECKre KBaAPaTHBIE KOPHH.

Breinonuate npeoOpa3oBaHusi HUPpPALMOHAIBHBIX BBIPAXKEHUN, HCIOIB3Ys
CBOMCTBA KOPHEM.

YpaBHeHHus] 1 HEPABEHCTBA

Petiath kBafipaTHBIC YpaBHEHUS.

Pemate ApoOHO-panMmoHaIbHbIE YPABHEHHUS.

Pemlarp nuHENHbIE YpaBHEHUS C MAapaMETPAMH, HECIOXKHBIE CHCTEMBI
JIMHEVHBIX YPAaBHEHUH C MMapaMeTpaMH.

[IpoBoaUTH HCCAEAOBAHUS YPABHEHUM M CUCTEM YpaBHEHHI, B TOM YHUCIE C
NpUMEHEHHEM TpaduyecKux MpeacTaBieHud (ycTaHaBiuBaTh, HWMEET JIU
YPAaBHEHHE WM CHUCTEMA YypPaBHEHUW PELICHUS, €CIIM HMEET, TO CKOJbKO, U
npoyee).



[lepexoauts OT cioBecHON (OPMYIMPOBKU 3ajauu K €€ anreOpanyeckoit
MOJICJIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yybTarT.

[IprMeHsAT, CBOWCTBA YMCIOBBIX HEPABEHCTB I CPAaBHEHUS, OICHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM W HMX CUCTEMBI, JaBaTh
rpadMyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA pEIICHWM HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[TornmaTe W KUCMIONB30BaTh (DYHKITMOHAIBHBIE TIOHSATHS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKUE OOO3HAUCHHS), OMNpEAeisaTh 3HAUYCHHE (PYHKIMH IO 3HAYEHUIO
aprymeHTa, orpeienaTh CBOMCTBA PYHKIMU 10 € rpaduky.

Ctpouth rpaduku QyHKIIUN , OMMCHIBATH CBOWCTBA YHUCIOBOW (DYHKIIMH IO
e€ rpaduxy.

K koHIly 00yueHus B 9 ky1acce 00ydarOImUACs MOTYYUT CIAEAYIOIINE IPEAMETHBIE
pEe3yIbTaTHI:

Yucaa v BbIYMCTCHUS

CB0oOOAHO oOmepupoBaTh MNOHATUAMM: KOPEHb N-M CTEMEeHH, CTENEHb C
pauMOHAJIBHBIM IIOKA3aTEJIEM, HAXOAWTb KOPEHb n1-U CTENEHH, CTENEHb C
palMOHAJIBHBIM [MOKa3aTeleM, HCIHOJb3yd MNpHU HEOOXOJUMOCTH KaJbKYJISATOD,
IIPUMEHATH CBOMCTBA KOPHS 1-i CTENEHHU, CTETIEHU C PALIMOHAIBHBIM MOKA3aTENEM.

Hcnonp30BaTh MOHATHE MHOXECTBA ACHCTBUTENBHBIX YHCEN IPU PELICHUHN
3a/1a4, MPOBEAECHUN PACCYXKIECHNUN U T0KA3aTEIbCTB.

CpaBHuBaTh M YNOPSAJOYMBATH JICUCTBUTEIBHBIE YHUCHA, OKPYIJIATH
JCACTBUTEIIBHBIC YUCIIA, BBIIOIHATD IPUKUIKY PE3YJIbTaTa BBIYUCICHUM, OLICHKY
YHUCJIOBBIX BBIPAKEHU.

AJsredpanvecKue BbIPaKeHUsI

CBOOO/IHO omepupoBaTh TMOHATHEM KBAJPATHOTO TPEXUWICHA, HAXOAMTH
KOpPHU KBAaJPaTHOI'O TPEXUJICHA.

PackitanpiBaTh KBagpaTHBINA TPEXWIEH HA JIMHENHBIE MHOXKHUTEIIH.

YpaBHeHUs] U HEPABEHCTBA

Pemrate nMHEHBIE W KBAaJpaTHBIE YPABHEHWS, YPAaBHEHUS, CBOIAIIHMECS K
HUM, TpOOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemrats HECIOKHBIE KBaAPaTHBIE YPABHEHUS C TAPAMETPOM.

Pemrats nuHeliHBbIE HEPABEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, MCIOJIb30BATh
METOJI MHTEPBAJIOB, M300pa)KaTh pEIICHUE HEPABEHCTB HA YKCIOBON MpPSMOM,
3aIIMCBHIBATh PEUICHUE C IIOMOLIBI0 CUMBOJIOB.

Pemate cuctemsl NByX JIMHEWHBIX YPAaBHEHUM C JIBYMS NEPEMEHHBIMH M
CHUCTEMBI IBYX YPAaBHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JIMHEHWHBIM.

Pemiath HECIOKHBIE CUCTEMbBI HEIMHEWMHBIX YPABHEHHI C TAPAMETPOM.



[IpuMeHsATh METO/Bl PABHOCHIIBHBIX MPEe0Opa3OBaHMil, 3aMEHBI IEPEMEHHOM,
rpauueckoro MeToJia Npyu pelieHuy ypaBHeHU 3-1 U 4-i cTeneHen.

Pemates cucTteMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpPAaTHOE HEPABEHCTBO, M300pakaTh pELIEHUE CHCTEMBI
HEPABEHCTB Ha YHCIOBOM NPSAMOM, 3aHCHIBATH PEIIEHUE C IIOMOIBIO CUMBOJIOB.

Pemates ypaBHEHMs, HEpaBEHCTBA M HUX CHUCTEMbl, B TOM 4YHCIE C
OrpaHUYCHMSIMU, HAIIPUMED, B LIENbIX YHCIIAX.

[IpoBoauTh HccnenOBaHNS YPAaBHEHUN M CUCTEM YPAaBHEHHH, B TOM YUCIIE C
OpUMEHEHHWEM TpaQHuuecKux TMpeACTaBlIeHUN (yCTaHAaBIWBaTh, WMEET JIK
ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUW pEIIEHUs, €CIU HMEET, TO CKOJIbKO, U
npoyee).

Pematp TekcTOBBIE 3amauM  anreOpaMuecKuM CHocoOOM ¢ MOMOIIBIO
COCTAaBJICHHSI YPaBHEHU, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMbI JJIsl COCTABIICHHUS
MaTEMaTUYECKOM MOJENM pEeaJbHOM CUTyallUM WM NPUKIAJHONW 3aJayu,
MHTEPIPETUPOBATH MOJYUYEHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

YucaoBbie MOCTAEA0BATEIbHOCTH U IPOrPeCcCHH

CB0oOO/IHO omepupoBaTh MOHATUSIMHU: 3aBUCHUMOCTb, (YHKIMS, Tpapuk
byHKIIMK, TpsMas MPONOPLUUOHATIBHOCTh, JIMHEWHas (yHKIUA, oOpaTHas
IPOIOPIIMOHATILHOCTb, Mapadoia, TUIepoosia, KyCOuHO-3a1aHHast (pyHKIus.

UccnenoBarh PpyHKIuio no €€ rpaduky, ycTaHaBIMBAaTh CBOMCTBA (DYHKIIMIA:
00JaCTh OMpENENIeHHsl, MHOXXECTBO 3HAUYCHHM, HYIM (QYHKUHUHU, MPOMEXYTKH
3HAKOIOCTOSIHCTBA, NPOMEXYTKH BO3pacTaHusi M YOBbIBaHHS, YETHOCTh U
HEUYETHOCTDh, HAaUOOJIbIIIee M HAUMEHbIIIee 3HAUE€HHUS, ACUMITOTHIL.

Pacnio3naBaTh KBaapaTUyHyro (QyHKIMIO 1O (HOpMyJie, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX (PYHKIUM U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUH.

Omnpenenars nojiokeHue rpaduka KBaApaTUYHONH (YHKIMM B 3aBUCUMOCTH
ot e€ Kod(hPUIEeHTOB.

Crpoutrb rpaduk KBagpaTUUHOM  (YHKUMH, ONMCHIBaATH  CBOICTBA
KBaJIpaTUYHOW (PyHKLMU 1O €€ rpaduKy.

Hcnonb3oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JJISI PEIICHUS 3a/1a4.

Ha npumepe kBaapatnyHoil pyHKIMU CTpouTh rpaduk QyHkuuu y =af(kx +
b) + ¢ ¢ momoltblo npeodpazoBanuii rpaduka GyHkuuu y=f(x).

WNnmtoctpupoBaTh ¢ MOMOIIBIO Tpaduka peagbHYI0 3aBUCHUMOCTb WM
IPOLIECC IO UX XapaKTEPUCTHKAM.

Apupmernyeckass U reoMeTpHUUYECKas MPOrpeccuu

CB0OOOIHO ONIEPUPOBATH MOHATUAMHU: TOCIEAOBATEIBHOCTD, apupMeTHIecKast
Y TEOMETPHUYECKasi IPOrPECCHUM.



3amaBaTh IOCJIEIOBAaTEIbHOCTH PA3HBIMH CIOCOOAMHU: OIMHCATEIbHBIM,
TaOJIMYHBIM, C IOMOILbIO (POPMYJIbI 71-TO WIEHA, PEKYPPEHTHBIM.

BbINONIHATH  BBIYMCIICHHUS C  HCMONb30BaHHEM (OpMYyJ n-TO  4jieHa
apuPpMETUIECKON 1 TeOMETPUUECKON MPOrPECCUil, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxarh 4Yi€Hbl IOCJIEI0BATEIbHOCTH TOYKAMH HA KOOPJAWHATHOM
IUIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YMCIOBBIMHM IOCJIEIOBATEIHLHOCTSIMH, B TOM
YHCIIC 3a/1a4¥ U3 PEabHOM JKU3HU (C HUCIIONB30BAHUEM KAJBKYJSATOPa, MU(POBBIX
TEXHOJIOTHI).

PacriosnaBaTh W TPUBOAWTH TNPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
MOCJIEIOBATEIbHOCTEH,  OTPaHUYEHHBIX  TOCIEA0BATEIbHOCTEH, MOHOTOHHO
BO3pacTaronux (YObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

WmMeTh npeacTaBieHre O CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAHUTh
CyMMY OECKOHEYHO YOBIBaIOIIEH reOMETPUYECKON MTPOrPECCHUH.

[IpumeHsTH METOI MaTEMaTUYECKON MHIYKIIUU MIPU PEIICHUH 3a/1a4.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Konu4yecrBo yacos DJIEeKTPOHHBIE
Ne (undposbie)
i HaumeHoBaHMe pa3iesioB U TeM NPOrPamMMbl Beero KouTpoabubl IIpakTnyeckue 0Gpa3oBATEIbHbIE
e padoThbI padoThbI pecypesI
1 UNCIIA 1 BBIYMCJIEHU . PannonanbHbie 1 |
yucia (MIOBTOPEHHE)
2 OYHKIIMUN. Koopaunate! u rpaduku. DyHKIHIH 17 1
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
BripaxkeHus ¢ mepeMeHHBIMU
4 YPABHEHWS U CUCTEMbI YPABHEHU. 10 |
JIuneitnble ypaBHEHUS
5 UNCJIA U BBIUNCJIEHUA. Crenens ¢ 6
HaTypaJbHBIM MOKa3aTelieM
6 AJITEBPAMYECKUME BBIPAXKEHU . 3 |
MHoOro4jieHsl
7 AJITEBPAMYECKUWE BBIPAXXEHU . ®opmyisr 14 1
COKpaIIEHHOTO YMHOKEHUS
UNCJIA 1 BBIUUCJIEHUA. [lenumMocTb 10
OYHKIIWUN. Jluneiinas GyHKIUS 16 1
10 YPABHEHUS 1 CUCTEMbI YPABHEHUI. 14 |
CucreMbl TMHENHBIX YpaBHEHUN
11 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3allus 3HAHUN 8 1
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 8 0




8 KUIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabubie | IlpakTnyeckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
| AJITEBPAMYECKUE BbIPAXKEHN L. 73 1
JpoOHOo-paniioHaIbHBIC BRIPAKCHUS
UHNCJIA 1 BBIYHUCIIEHUS. [lenumocth 9 1
OYHKIHWN. OCHOBHBIE TTIOHATUA 6
4 YUCJIA U BBIYUCJIEHUSA. KBanpaTHsiit 20 |
KOpEHb
5 YPABHEHUA 1 HEPABEHCTBA. 18 |
KBanpaTtHbie ypaBHEHUS
6 YPABHEHUA 1 HEPABEHCTBA. 10 |
JpoOHo-paninoHaIbHbIC YpaBHEHUS
7 YPABHEHUA 1 HEPABEHCTBA. 16 :
HepasenctBa
g AJITEBPAMYECKUE BBIPAXKEHU . 1 1
Crenenu
9 OYHKIHNN 12 1
10 [ToBTOpenue, 06061IeHKE, 6 |
CUCTeMaTH3allHsI 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




9 KVIIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
Ne HaunmeHoBaHMe pa3iesioB U TeM (uudgposbie)
n/n MpPOrpamMmMbl Bceero Koutpoabuere | IpakTutieckue o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchbl

OYHKINN 25 1

YPABHEHUA 1 HEPABEHCTBA. 15 |

KBagparHslie HepaBeHCTBA

YPABHEHUMA 1 HEPABEHCTBA. 75 |

VYpaBHEHMsI, HEPAaBEHCTBA U UX CUCTEMBI

UMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 1

N ITPOI'PECCUHN

AJITEBPAMYECKUE BbBIPAXKEHU . 12 |

CreneHb ¢ palOHAJILHBIM IOKa3aTeIeM

[ToBTOpenme, 06001IEHNEe, CUCTEMATU3ATIHS 14 |

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acosB

Bcero

KonTpoibHbie
padoThbI

IIpakTH4eckue
padoTsI

Jlara
H3y4YeHUs

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

IloBTrOopenue. PanioHanbHbIE Ynciia

[ToBTOpenue. CpaBHeHue,
YIOPSA0YMBAHUE U aprUPMETHUECKHE
JIEUCTBUS C pallMOHATBHBIMH YHCTIAMU

IToBTOopenue. Yucnosas npsamas,
MOJyJIb YHCIIa

[ToTOpenue. IIpoueHTsI, 3anUCh
MIPOIICHTOB B BUJIE IpOOH 1 IpoOH B
BH/IC TTPOIICHTOB

HOBTOpCHI/Ie. TpI/I OCHOBHBIC 3a1a41 Ha
MMPOLCHTHI

[ToBTOpenue. Tpu OCHOBHBIE 3a/1a4un HA
IIPOLIEHTHI

[ToBTOpenwue. PemeHne TeKCTOBBIX
3a/1a4 apuPMETHIECKHM CTIOCOOOM

IloBTrOpenue. Pemenne 3anau us
peanbHOM MPAaKTUKK HA YacTH, ApoOH,
MMPOLCHTHBI, IPUMCHCHUC OTHOIIICHUN 1
IIPONOPLMI NPU PEIIEHUM 3a1a4

[ToBTOpenue. Pemenne 3amau u3
peanbHOM MPAaKTUKK HA YacTH, ApoOH,
HpOLIeHTI)I, HpI/IMeHeHI/IC OTHOIIICHI/IIZ nu




NPONOPLUUI NPH PEIICHUH 3314

[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 peleHue 3aa49 Ha JBIKEeHUe, padory,
MOKYIIKH, HAJIOTH

1 KonrponsHas pabora o teme
"ParmonanbHbIe ynucia"

12 Koopannara Toukn Ha npsmMon

13 YuciioBble IPOMEKYTKU

14 UucroBble IPOMEKYTKH

s PaccTosiHne Mexty AByMsl TOUKaMu
KOOPJIMHATHOMU IIPSIMOM
IIpsimoyronbHas cucteMa KOOpAUHAT.

16 Alcnucca v OpIMHATa TOYKH Ha
KOOPJIMHATHOH MJI0CKOCTH
IIpsimoyrosibHas cuCTEMa KOOPIMHAT.

17 Abcuucca v opAMHATA TOYKH Ha
KOOPJIMHATHOM MJIOCKOCTH

18 [Tpumeps! rpaukoB, 3aJaHHBIX
bopmynamu

19 Yrenue rpaukoB peabHBIX
3aBUCUMOCTEN

20 OyHKIMOHAIBHBIE 3aBUCIMOCTH MEXY
BEIMYMHAMU
[Monsitre pyHkm. OYHKIHUS KaK

21 MaTeMaTU4YECKas MOJIEIIb PEAIBHOTO
nporiecca

” [Tonstue pynkunn. OyHKINS KaK

MaTreéMaTuicCKasd MoACjb PEaJIbHOI'O




nmpomnecca

[Tonsarue ¢pynkuuu. OyHKIMSA Kak

23 MaTeMaTH4eCKas MOJIEJIb PEAIbHOTO
nporecca

24 Ob6unacTh onpeaeneHus U 00JI1aCTh
3HAYCHHUH (PYHKITUH

75 OO6nacTh onpeneneHus U 00JacTh
3HAYeHUH PYHKIIUH

26 Crioco6b! 3a1aHus PYHKIMH

27 I'paduk Gyaxmmm

)3 KonTponbHas pabota no teme
"Koopnunats! u rpa¢puku. OyHximm"

29 Beipaxenue ¢ nepeMeHHbIMH. 3HaUCHHE
BBIPA)KEHUS C [IE€PEMEHHBIMU

30 BripaxkeHue ¢ nepeMeHHbIMU. 3HAUEHHE
BBIPA)KEHUS C IEPEMEHHBIMU

31 Bripaxenue ¢ nepeMeHHbIMH. 3HaUCHUE
BBIPa)KEHUS C [IE€PEMEHHBIMU

1 [IpencraBnenne 3aBUCUMOCTH MEXITY
BEJIMYMHAMU B BHJIE (POPMYITBI

1 IIpencraBieHne 3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BHJI€ (HOPMYIIbI

34 Beruncnenus no ¢popmynam

35 Beraucnenus nmo gpopmynam

36 YpaBHeHUE ¢ OIHOU NIEPEMEHHO.
Kopens ypaBHeHuUst

37 CaolicTBa ypaBHEHUI ¢ OAHON




IIEpEMEHHOM

CBoiicTBa ypaBHEHHI C OJHOU

38 .
MepeMEHHOMN

39 PaBHOCWIIBHOCTB YpaBHEHMH

40 YpaBHEHHE KaK MaTeMaTUYeCcKas
MOJIeb peajbHOU CUTYaI[uH

41 Yuciio KOpHEHR JIMHEMHOTO YPaBHEHUS

42 Yucio KopHEHN JIMHEMHOTO YpaBHEHUs

43 Pemenrie TeKCTOBBIX 3a71a4 C TTIOMOIIIBIO
JIMHEMHBIX YpaBHCHUHN

m JInHeitHoe ypaBHEHUE, COAEpKaLIEe
3HaK MOAYJIS
KonTponbHas pabota mo Temam

45 "BripaxkeHusi ¢ nepeMeHHbIMU ",
"JIuHeliHble ypaBHEHUS"

46 CreneHs ¢ HaTypalbHBIM [TOKa3aTeIeM

A7 CBolicTBa CTEIIEHH C HATYypaJbHbIM
roKasaresaemM

43 CBolicTBa CTENEHU C HATYPAJIbHBIM
MoKa3aTesieM

49 CBoiicTBa CTENEHU C HATYpalIbHBIM
roKasaresaemM

50 3anuce 4Kcliia B 1eCATUIHOM
MO3UIIMOHHOMN CUCTEME CUUCIICHUS

51 3anuce 4yKciia B 1eCATUYHOMN
MO3UIMOHHOM cucTeMe CUUCIICHHS

52 Onuounenbl. OTHOWICH CTaHIaPTHOTO




BUaAa. CreneHb OJHOYJICHA

Onnounenbl. OTHOWICH CTaHIapPTHOTO

53 1
Buja. CTeneHb OTHOWICHA
MHuorouneHbl. MHOTOYJICH
54 craHjgapTHoro Buaa. CTeneHb 1
MHOTOYJIEHA
Mmuorounenbsl. MHOTOYJICH
55 cranjapTHoro Buaa. CTeneHb 1
MHOTO4JICHa
56 CnokeHHe ¥ BRIYMUTAaHHE MHOTOYJICHOB 1
57 Ci0KeHHe U BEIYUTaHHE MHOTOUYJICHOB 1
58 Ci0keHH€e U BEIYUTAaHUE MHOTO4YJICHOB 1
59 VMHOXKEHHE U JIeJIeHIEe MHOTOYJIECHOB 1
60 VYMHOXEHHE U JeICHUE MHOTOUWIEHOB 1
61 YMHOKEHHE U eJIEHEe MHOTOWICHOB 1
62 VMHOKEHHUE U ICICHHE MHOTOYJICHOB 1
63 [IpeoOpa3zoBaHue EIOT0 BEIPAXKCHHUS B 1
MHOTOUJICH
64 [IpeoOpa3oBaHme 1EIOTO BEIPAKCHUS B 1
MHOTOYJICH
65 [TpeoOpa3zoBaHme MEIOTO BEIPAKCHHUS B 1
MHOTOYJICH
66 Kopuu MmHorowiena 1
67 Kopuu MHOrO4sIEHA 1
ToxnectBo. ToXnecTBEHHBIE
68 npeoOpa3oBaHus aredpandecKux 1

BBIPAKCHUU




ToxnectBo. ToxxnecTBEHHBIE

69 npeoOpa3oBaHus alredpandecKux
BBIPAKECHUIN
ToxnectBo. Toxk1eCTBEHHBIE

70 npeoOpa3oBaHus anredpandeckux
BbIpAKEHU
ToxnectBo. ToxxnecTBEHHbBIE

71 peoOpa3oBaHUs ANTreOpanIecKuX
BBIPAKCHUM
ToxnectBo. ToXnecTBEHHBIE

72 npeoOpa3oBaHusl AIreOpandecKux
BBIPAKECHUMN

73 Jloka3aTelnbCTBO TOXKISCTB
KonTponbHas pabota mo Temam

74 "CreneHnb ¢ HaTypaJIbHBIM
nokazareneM", "MuorouieHs!"

75 KBanpaT cymmBbI U KBaJipaT pa3HOCTH
JIBYX BBIpAXKECHUM

76 KBanpaT cymMmMbl HECKOJIBKHX
BBIPAKECHUIN

77 Ky0 cymmBbI U KyO pa3HOCTH IBYX
BBIPAKECHUM

78 Pa3HoCTh KBaipaToOB IBYX BBIPAXKEHUI

79 IIponsBseneHne pa3HOCTH U CyMMBI IBYX
BBIPAKCHUU

20 IIpousBeneHne pasHOCTH U CyMMBI JBYX
BBIpaKEHU

81 CymMa 1 pa3HOCTb KyOOB JIBYX




BBIPAXECHUU

CymMa 1 pa3HOCTb KyOOB JIBYX

82 .
BBIPOKCHHI

23 Paznoxenrue MHOTO4JICHA Ha
MHOXKUTECIIH
[IpounsBeeHne pa3HOCTH CYMMBI ABYX

84 BBIPA)XEHUI, CyMMa M Pa3HOCTh KyOOB
JIBYX BBIpaXCHUU

25 Pasnoxxenne MmHOro4IcHa Ha
MHOKHUTEIIH

26 BriHecenne o011ero MHOKHUTENS 3a
CKOOKH

87 Mertoa rpynnupoBKH

28 KoHnTtponbHas paboTa mo teme
"@opMyIIbl COKPALIEHHOTO YMHOKEHHUA"

29 JenumocTs 1enbix yucen. CBoiicTBa
JIEITUMOCTH

90 JlemumocTs 1enbix uucen. CBoicTBa
JICITMMOCTH

01 IIpocteie u cocraBHble yncna. YETHbIe U
HE4ETHEIC YKCia

9 [Ipu3naku nenumoctu Ha 2, 4, 8, 5, 3, 6,
9,10, 11
[Tpu3naku nenumoctu Ha 2, 4, 8, 5, 3,6,

93
9,10, 11
[Ipu3Haku 1eTMMOCTH CYMMBI U

94 MPOU3BEACHUS LIETBIX YACENT TTPU

pelieHuy 3a1a4y




HauGomnpimmii oOnumii neanrens u

95 HaMMEHbIIIee 00IIIee KpaTHOE ABYX 1
yucel
96 B3aumHo npocTeie yncna 1
97 Anroput™m EBknuna. Jlenenue c 1
OCTaTKOM
08 CpaBHEHUS LENbIX YUCEIT IO MOAYIIO |
HATYpaJIbHOTO YHCIIa
99 Jlunelinas QyHk1Ms, e€ cBoiicTBa 1
100 Jluneiinas GyHkmus, e€ CBOMCTBA 1
101 Jluneitnas pynkuus, e€ cBolicTBa 1
102 I'padux nuHeitHoM QyHKIMK 1
103 I'paduk nuHeitHON GyHKIIMH 1
104 I'pacduk nuHetHON GyHKIMH 1
105 ['padux nuHeitHoM QyHKIMK 1
106 I'paduk PyHkmu y = | X | 1
107 I'paduk pyHkuuu y = | X | 1
108 I'paduk pyHkuum y = | X | 1
109 I'padux pyHKIMN Y = | X | 1
110 Kycouno-3anannple pyHKIUN 1
111 Kycouno-3anannple pyHKuun 1
112 Kycouno-3aanubie QyHKITHH 1
113 KycouHo-3a1anHbIe QYHKIIMH 1
114 KonrtponbHas pabota no temam |
"Nenmumocts", "JIunelinas pyHkuus"
115 YpaBHeHUE ¢ 1BYMs IEPEMEHHBIMU 1




116

ypaBHCHI/IC C ABYMs IICPCMCHHBIMU

117

['paduk nuHEIHOTO ypaBHEHUS C IBYMS
IIEPEMEHHBIMU

118

['paduk TMHEHHOTO YpaBHEHHS C ABYMS
[IEPEMEHHBIMU

119

CucreMbl TUHEWMHBIX YPAaBHEHUH C
ABYyMs ICPEMCHHBIMU

120

CucreMbl TUHENHBIX YpaBHEHUN C
JBYMsI IIEPEMEHHBIMU

121

I'paduueckuii MeTox peIieHUs: CUCTEMBI
JIMHENHBIX YPaBHEHUH C IBYMsI
[IEPEMEHHBIMU

122

['paduueckuit METOJ pelIeHUs] CUCTEMBI
JMHEWHBIX YpaBHEHHH C IByMs
NepEeMEHHBIMU

123

Pemenne cucreM IMHENHBIX YPaBHEHUI
C ABYMsI IEPEMEHHBIMU METOJOM
MOJICTAHOBKU M METOIOM CJIOXKECHHUS

124

Pemienue cuctem TMHEWHBIX YpaBHEHUN
C ABYMs NEPECMEHHBIMU MECTOAOM
IOoACTAaHOBKH U MCTOAOM CJIOXCHUA

125

Pemenne cucreM TUHENHBIX YpaBHEHUI
C ABYMsI IEPEMEHHBIMH METOIOM
[MIOACTAaHOBKH U METOIOM CJIOKEHUS

126

Pemenne cucreM ITMHENHBIX YpaBHEHUI
C ABYMs IEPEMEHHBIMU METOJOM
MOJICTAHOBKU ¥ METOOM CIJIOXKCHHUS

127

CucreMa ABYyX JTMHEHHBIX YpaBHEHHI ¢




JBYMsI TIEPEMEHHBIMU KaK MOJIENb
peabHOM CUTYyallH

128 Kontponbhast paboTa mo Teme

"CucreMbl TMHENHBIX YpaBHEHUH"

129 [ToBTOopenue u 06061eHue. Beipaxkenus
C TIepEeMEHHBIMU

130 [ToBTOopenue n 0606menue. CTeneHs ¢
HaTypaJbHBIM MIOKa3aTelieM

[ToBTOpenue u 06061meHue. OTHOUICHBI
131 Y MHOTOYWICHBI. TOX/IeCTBEHHBIC
npeoOpa3oBaHusl AIreOpandecKux

BBIPAKCHUN

[ToBTOopenue u 06061meHue. PopmyIisl
COKpAIEHHOTO YMHOKEHHS

132

133 [ToBTOpEeHue u 0600IICHNE.
Koopaunats! u rpaguku.

[ToBTOpenue u o6o6meHue. JluneitHas

134 .
GbyHKLUS 1 €€ CBOHCTBA

135 Hrorosast koHTpobHAs paboTa

[ToBTOpenwue u 0600meHue. Pemenue
136 CUCTEM JINHENHBIX YPABHEHUH C ABYMS

MNEPEMECHHBIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

136




8 KUIACC

Ne i/

Tema ypoka

KoandecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypchbl

PanmonansHBIE BBIpaXKCHUA

PaHI/IOHaJ'IBHble BBIpa>XCHUA

PaLII/IOHaJIBHBIe BBIPpaXXCHUA

ToxxaecTBeHHBIE TPEOOpPA3OBaAHUS
paloHaIbHBIX BBIPAKEHUIN

ToxaecTBeHHBIE IPEOOPa3OBaAHUS
palOHaIbHBIX BBIPAKEHUN

ToxnecTBeHHbIE TPe0Opa30BaHUs
palMOHATIBHBIX BBIPa)KEHUI
ToxaecTBeHHbIE IPEOOPA3OBAHUS
palOHaIbHBIX BBIPAXKEHUIN

Anrebpanueckas 1po0sb. [lonmycTiumble
3HA4YeHHUs IEPEMEHHBIX B IPOOHO-
palOHAIbHBIX BBIPAKEHUAX

Anrebpanueckas 1po0s. JlomycTiumble
3HAYEHHS IEPEMEHHBIX B IPOOHO-
palMOHABHBIX BBIPAKEHUSIX

10

Anrebpanueckas 1poos. JJomycTumeie
3HAYEHUS TIEPEMEHHBIX B IPOOHO-
pallnOHAJIBHBIX BBIPAXKCHUAX

11

Anre6panueckas qpoos. JlomycTumMele
3HAYEHUS TIEPEMEHHBIX B IPOOHO-




palluOHAJIBHBIX BBIPAKCHUAX

OcHOBHOE CBOMCTBO anredpandyeckoi

12
Ipobu

13 OCHOBHOE CBOWCTBO anredpanyecKou
npobu

14 OCHOBHOE CBOMCTBO ajire0pandecKoi
Ipobu

15 CrnoxeHue 1 BbIUUTaHUE anreOpanyecKux
npobeit

16 CrnosxeHue 1 BIYUTAHUE aJIreOpanyecKux
npobeit

17 CrnoxeHue ¥ BbIUUTaHUE alreOpanyecKux
npobeit

13 CrnosxeHue 1 BBIYUTAHUE AIreOpandecKux
nIpoOei

19 CrnoxeHue 1 BbIYUTaHUE alreOpanyecKux
nIpobeit

20 CrnosxeHue 1 BBIYUTAaHUE areOpandecKux
npobeit

)1 YMHOXKEHHUE U JIeJIeHUE aaredpandeckux
npobeit

” YMHOXEHHUE U JIeIeHHEe alredpandecKkux
npo0ei

3 YMHOKEHUE U IeJIeHUE alreOpanuecKux
npobeit

24 YMHOXKEHHUE U JIeIeHHEe aNreOpandecKux
nIpo0eii

25 BosBenenue anredpandeckoi Apodu B




CTCIICHb

BosBenenue anredpandeckoi Apodu B

26
CTETICHb

7 BosBenenue anredbpandeckoii Apodu B
CTETEHb

)% Kontponbnas padota o teme "J[podHO-
paloHaIbHbIE BBIPAXKEHUS"

29 JleneHue ¢ ocTaTKOM

30 Jlenenue ¢ ocTaTKOM

31 Jlenenue ¢ ocTaTKOM

0 CpaBHEHUS IETBIX YUCET 10 MOAYIIIO
HATYpaJIbHOTO YKCiIa

13 CpaBHEHUS 1IENBIX YUCET 10 MOJYITIO
HATYpaJIbHOTO YKCia

34 CBoiicTBa CpaBHEHUH IO MOJYJTIO

35 CBolicTBa CpaBHEHUH 110 MOJYJIIO

36 OcTaTKu CyMMBI U IPOU3BEACHUS 110
JTAHHOMY MOJYJTIO

17 Konrponsnas pabora o teme
"JleaumMocTp"

18 Ob6unacTp onpeaeneHuss 1 MHOXECTBO
3HaYeHUN QyHKIUU

39 CrniocoOb1 3amanust pyHKIMN

40 ['padux pyHKIUIN
Urenue cBOMCTB GyHKINU 110 €€ TpaduKy.

41 [Tpumeps! rpadukoB GyHKIUH,

OTpaXaAroIUX pCAJIbHBIC MPOUCCChI




@OyHKIMH, OMUCHIBAIOIINE IPIMYIO U

42 00paTHYIO TPOMOPIIMOHAIBHBIC
3aBHCUMOCTH, UX Irpaduku
@DyHKINH, ONUCHIBAIOIINE MIPSIMYIO U

43 00paTHyI0 IPONOPLHOHAIBHBIE
3aBHCHMOCTH, UX rpaduKu

44 KBagparusle KOpHH

45 Apudmernuecknii KBaapaTHBII KOPEHb U
€ro CBOMCTBA

46 ApudmMeTnuecKkuii KBapaTHBIN KOPESHb U
€ro CBOMCTBA

47 Apudmernuecknii KBaapaTHBII KOPEHb U
€ro CBOMCTBA

43 [loHsiTHE MPPALIMOHATIBHOTO YHCIIA.
[elicTBHs ¢ MppallMOHAIBHBIMUA YU CIaMU

49 CpolicTBa 1€CTBUI C UppallMOHATIbHBIMU
YUCIAMHU

50 CBoiicTBa IEMCTBUI C UppALIMOHATBHBIMU
yucIaMu

51 CBolicTBa 1€WCTBUI C MppallMOHATIbHBIMU
qrciIaMu

52 CpaBHeHME UpPAITMOHATBHBIX YHCEI

53 CpaBHeHME UPPALIMOHATBHBIX YHUCEI
MHOX€eCTBO I€MCTBUTEIIBHBIX YUCET.

54 IIpencraBienus 0 paclIMPEHUAX
YHUCJIOBBIX MHOKECTB

55 MHO0XeCTBO N€HCTBUTEIbHBIX YUCEIT.

IIpencraBneHus o paclIMpeHUAX




YHCJIIOBBIX MHOXXCCTB

56

JlonmycTuMble 3HaUEHUS IEPEMEHHBIX B
BBIPAXEHUSX, COJIEPIKALIUX
apu(pMeTHYECKUE KBaIpaTHbIE KOPHU

57

JlomycTrMble 3HaUYEHUs IEPEMEHHBIX B
BBIPAKEHUAX, COACPIKALIUX
apudmeTnyeckue KBaJpaTHbIe KOPHU

58

JonycTuMble 3HaUYEHUS TIEPEMEHHBIX B
BBIPXKEHUSIX, COACPKALIUX
apudmeTnyeckre KBaJpaTHble KOPHU

59

ToxxnecTBeHHBIC TPEOOPA3OBAHMS
BBIPAXKEHHUI, COJIEPKAILNX
apudmeTnyecKue KBaJpaTHbIE KOPHU

60

ToxxaecTBeHHBIE TPEOOpPA3OBaAHUS
BBIPAKEHUM, COJIEpIKAILINX
apudmeTHUeCKre KBaIpaTHBIC KOPHU

61

ToxxaecTBeHHBIE TPEOOpA3OBaAHUS
BBIpXEHHI, CO/IepIKaIIUX
apudmeTnyeckre KBaJipaTHbIe KOPHU

62

ToxxnecTBeHHBIC TTPEOOPA3OBAHMS
BBIPAXKEHHUI, COJIEPIKAIINX
apudmeTHyecKre KBaJIpaTHbIE KOPHU

63

KonTponbhas pabora o teme
"KBanpatHbliii KOpeHb"

64

KBagpatHoe ypaBHEeHHE

65

®opMyita KOpHEH KBaJApaTHOrO
ypaBHeHUs. KonnuecTBO NeHCTBUTENIBHBIX
KOPHEH KBaJIpaTHOTO ypaBHEHUS




dopmysia KOpHEN KBaAPaTHOTO

66 ypaBHeHUs. KonuuecTBO 1eMCTBUTENBHBIX
KOpHEH KBaJlpaTHOTO YpaBHEHUS
®opMyita KOpHEH KBaJApaTHOIO

67 ypaBHeHUs. KonnuecTBo NeHCTBUTENIBHBIX
KOpHEH KBaJIpaTHOTO YPaBHEHUS
dopMyita KOpHEH KBaJApAaTHOIO

68 ypaBHeHus1. KomudecTBO 1eMCTBUTEIBHBIX
KOPHEW KBaJIpaTHOT'O ypaBHEHUS

69 Teopema Buera

70 Teopema Buera
YpaBHEHMSI, CBOAUMBIE K TUHEHHBIM

71 YpaBHEHUSIM UJIU K KBaJPATHBIM
YpaBHEHUSIM
VYpaBHeHUs1, CBOAUMbBIE K TUHEHHBIM

72 YpaBHEHUSM WM K KBaJAPaTHBIM
YPaBHEHHUSAM

73 KBagpatHoe ypaBHEHHE C MapaMeTpoOM

74 Pemienue kBagpaTHBIX YpaBHEHUM C
rapameTpamu

75 PemeHne kBagpaTHBIX YpaBHEHUN C
napameTpamu

76 Pemienue kBagpaTHbIX ypaBHEHUH,
COZEPIKAIMX 3HAK MOIYJIS

77 Pemenne kBagpaTHbIX YpaBHEHUH,
coJlepKallMX 3HaK MOy

73 VYpaBHeHHE Kak MaTeMaTH4eCKasi MOJIEIIb

peanabHON CUTyalun




Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOILIBIO

7 KBaJIpaTHBIX YpaBHEHUN

20 Pemennie TeKCTOBBIX 3a71a4 C IOMOIIIBIO
KBaJPaTHBIX YPABHEHUN

81 Konrponsnas pabora o teme
"KBanpartusie ypaBHeHUS "

82 JpoOHO-panoHaIbHBIC YPaBHCHHUS
Pemenne 1poOHO-paliMOHaNbHBIX

83 YPaBHEHUH, CBOJSAIIUXCA K IMHEHHBIM
YpaBHEHUAM
Pemenne 1poOHO-paliMOHaNbHBIX

84 YpaBHEHUH, CBOSIIMXCS K KBaIPATHBIM
YpaBHEHUSIM
Pemenne npoOHO-paliMOHANTBHBIX

85 YpaBHEHUH, CBOJSALINXCSA K KBaAPaTHBIM
YpaBHEHUSAM

26 Pemenue 1po6HO-paiMoHaIbHBIX
ypaBHEHU METOJIOM 3aMEHbI IEPEMEHHOM

87 Pemenne npoOHO-paliMOHaNIbHBIX
YpaBHEHUIN METOJOM 3aMEHbI TIEPEMEHHOMN

28 Pemennie TEKCTOBBIX 3a71a4 C TIOMOIIIBIO
JIPOOHO-PAIIMOHANBHBIX YPAaBHEHUN

29 Pemennie TeKCTOBBIX 3a/1a4 C TIOMOIIIBIO
JIpOOHO-pAIIMOHATIEHBIX YPaBHEHUHN

90 ['paduueckas HHTEpHIpEeTaLUs YpaBHEHHUH
C ABYMS IEPEMEHHBIMU

91 Kontponbnas padota o Teme "J[pobHO-

paioHaIbHble ypaBHEHUS"




92

Yucnosbie HEpPaBCHCTBA

93 CBo¥iCTBa YHCIIOBBIX HEPABEHCTB

94 Jloka3zaTenbCTBO HEPABEHCTB

95 HepasenctBo ¢ nepemennoit. Ctporue u
HECTPOrue HepaBEHCTBA
CrnoxeHre ¥ YMHOKCHHUE YHCIIOBBIX

96 HepaBeHCTB. OlICHUBAaHUE 3HAYCHUS
BBIPKECHUS
CrnoxxeHre 1 YMHOKEHHE YUCITOBBIX

97 HepaBeHCTB. OlleHUBaHUE 3HAYEHUS
BBIPKECHHUS
IlonsTHe 0 penieHuu HEPABEHCTBA C OJHOU

98 IIEPEMEHHON. MHO>KECTBO pEeLICHUM
HEpaBEHCTBA

99 PaBHOCHIIEHBIE HEpABEHCTBA.
HepasencrBo-ciencraue

100 YucnoBble IPOMEKYTKH

101 JIuHeitHoe HEpaBEHCTBO C OJTHOM
IIEPEMEHHON U MHOKECTBO €r0 pelIeHUI

102 PeleHne TMHENHBIX HEPABEHCTB C OJJHOMN
IIEPEMEHHOM

103 Penienue muHEHBIX HEPABEHCTB C OJTHOU
MepEeMEHHOM

104 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOM
MIEpPEMEHHOMN

105 CucTeMbl TMHEUHBIX HEPABEHCTB C OJJHOM
MepEMEHHOM

106 Pemienne TeKCTOBBIX 3a71a4 C TOMOIIBIO




JIMHEWHBIX HEPABEHCTB C OJJHOM
NepeMEHHOM

KonTponbHas pabota no teme

107 "HepaBenctaa"

108 Crernens ¢ MeabIM ITOKa3aTelIieM

109 CBOJHCTBA CTEIIEHH C IEJIBLIM ITOKa3aTeIeM
[IpeoOpazoBaHue BBIPAKCHHIA,

110 COZIep KaIUX CTETICHH C LM
MoKa3areneM
[IpeoOpa3zoBanme BhIpaKEHUH,

111 COJIepKAIMX CTETIEHH C LEITBIM
IOKa3aTeyieM

112 CraHapTHBINM BUJ YyUCia

113 CrangapTHBIN BUJ YUCiIa

114 JleficTBUS C YuciiaMu, 3alIUCaHHBIMU B
CTaHJaPTHOM BH/JIE

115 JlelicTBUS ¢ YKMCIIaMU, 3aIIMCAHHBIMH B
CTaHJAPTHOM BH/JIC
Pa3mepnr 00bEKTOB OKPYKAIOMIET0 MHUPA,

116 JUIMTEIIBHOCTD MPOLIECCOB B OKPYKAIOLIEM
MuUpe
Pa3mepnr 00bEKTOB OKPYKAIOMIETO MHUPA,

117 JUTATEIIbHOCTh MPOLIECCOB B OKPYKAIOIIEM
MHUpe

118 Konrponsnas padora no teme "Crenenu"

119 @yHKIMA y = X2 U €€ CBOICTBA

120 OyHkuud y = X2 1 e€ cBoiicTBa




121 OyHKusA y = X2 U €€ CBOMCTBA 1
122 @yHk1us y = X3 u €€ CBOMCTBA 1
123 ®ynkuua y = x3 u e€ cBoiicTBa 1
124 @OyHkuua y = x3 1 €€ cBoiicTBa 1
125 OyHKIMA Y =K/X 1 €€ CBOICTBa 1
126 OyHKIMA Y =K/X U €€ CBOICTBa 1
127 @OyHKIHA Y =VX U €€ CBOICTBa 1
128 UreHue cBOiCcTB pyHKIIMHU 1O €€ rpaduKy 1
129 Urtenue cBOMCTB GhyHKIINHU 110 €€ Tpaduky 1
130 Konrponsnas padora no teme "®dynkuun" 1
[ToBTopenue u o6o61menue. Pemenue
131 JIMHEHHBIX IjepaBeHCTB c ozuioﬁ |
NEPEMEHHOHN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJIHOW NMEPEMEHHON
[ToBTOpenue u o6o0IIeHNE.
132 TO)KI[GCTBGUHHLIG npeoOpa3oBaHus |
BBIPa)XEHUH, collepKallux
apu(pMeTHYECKUE KBaIpaTHbIe KOPHU
[ToBTopenue n o6o6menue. Permenne
133 KBaJpaTHbIX ypaBHEHUN. Pemenue |
TEKCTOBBIX 3aJ1a4 C MOMOIIBIO KBaIPATHBIX
YPaBHEHUN
[ToBTOpeHue n o000IIEHNE.
134 ToxnecTBeHHBIE TPe0Opa30OBaHUs 1
palMOHAIBHBIX BBIPa)KEHUI
[ToBTOpenue u 0600meHue. Pemenne
135 JIpOOHO-PaLIMOHAIBHBIX YPaBHEHUH, 1

CBOOAIIINXCA K JIMHEWHBIM WIIH K




KBaJIpaTHBIM ypaBHEHUAM. Pemienne
TEKCTOBBIX 3a/1a4 C IOMOIIBIO APOOHO-
palMOHAIBHBIX YPAaBHEHUH

136 HToroBast KOHTpOJIbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




9 KVIIACC

Ne
n/n

Tema ypoka

KoandecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Oynkius. CBoicTBa GYHKIINNA: HYITH
(yHKINH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA
(yHKINU, TPOMEXKYTKH BO3pACTAHUS U
yObIBaHUS (PYHKLINU, YETHBIE U HEUETHBIC
(b yHKIMHA, HAHOOIBIIIEE U HANMEHBIIIECE
3Ha4YCHUS QYHKIIUN

Oynkius. CBoicTBa QyHKIMIA: HYTH
(yHKLINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
(yHKLINH, TPOMEXKYTKH BO3pacTaHUs U
yObIBaHMS QYHKINUU, YETHBIC U HEUETHBIC
¢ yHKIMH, HauOoJbIlIee U HAaMEHbIIee
3HaYeHHs QyHKLIUU

[Moctpoenue rpaduxoB GpyHKIMI C
HIOMOIIBIO IPE0Opa30BaHUIMA

[loctpoenue rpaduxoB GpyHkuuii ¢
MOMOIIbIO Pe0Opa3oBaHuit

KBanpatnsiii TpéxuneH. Kopau kBagpaTHOro
TpE€XUIIeHa

Paznoxxenue kBagpaTHOro TpéxuieHa Ha
JTUHEWHBIE MHOKUTETN

PasnosxeHne KBagpaTHOro TpEXUIICHA Ha
JMHEWHbBIE MHOXUTEIIN

KBanpatnunas ¢yHkius u e€ cBoiicTBa




[Napa6ona, KOOpAUHATHI BEPIIUHBI

? napaboJibl, 0Cb CHMMETPHH 11apaboJIbl

10 [loctpoenue rpaduxa kBagpaTHIHON
byHKIIUN

1 [ocTpoenue rpaduka KBaapaTHUHON
byHKIIMH

12 [octpoenue rpaduka KBaapaTHIHON
byHKIIUN
[Tonoxenue rpaduka KBaapaTUUHON

13 (yHKIIMH B 3aBUCUMOCTH OT €&
K03 purmeHToB
[Nonoxenne rpaduka KBaAPaTUIHON

14 (yHKIMU B 3aBUCUMOCTH OT €€
K03 (HUIIUEHTOB

15 Hcnonp30BaHre CBOMCTB KBaAPATUIHOMN
(GYHKIWU U1 peIIeHus 3a/1a9

16 Hcnonbs3oBaHue CBOWCTB KBAaIpaTUYHOU
(GyHKUIMU U1 peleHus 3a1a4

17 Hcnonb30oBaHKe CBOMCTB KBaAPaTUIHOM
GYHKIUY 1S penieHus 3a1a4

18 Crenennble (PYHKINU C HATYpaTbHBIMHU
NIOKa3aTesIMH, UX TpaMKU U CBOMCTBA

19 CrenenHble (PyHKIHMU C HATYpaJIbHBIMU
NoKa3aTessiMU, UX TpapUKU U CBOHCTBA

20 Crenennble (PYHKINU C HATYpaJbHBIMU
NOKa3aTessIMH, UX TpaMKU U CBOMCTBA

o1 CrenenHble (PyHKIIMU C HATYpaJlIbHBIMU

MOKa3aTessiMu, UX rpaduKy U CBOWMCTBA




22 Ipaduxu Gpymxmmit: y=Vx , y=3x,y=| x| 1

23 Ipadukn dyskmmit: y =Vx , y=Vx, y=| x| 1

24 I'paduxu Gpynkmmit: y=Vx , y=3x, y=| x| 1

25 Konrtponsnas padota no teme "®ynkuun" 1
[TonsiTue o perieHnH HEPABEHCTBA C OJTHOM

26 nepeMeHHON. MHOXKeCTBO peleHuit 1
HEPAaBEHCTBA

7 KBanpaTtHble HEpaBeHCTBA C OJHOM |
NIEPEMEHHON

)3 KBanpatnbie HepaBeHCTBa C OJHOMN |
epEeMEHHON

29 Pemienne HepaBeHCTB rpapUuecKuM |
METOJIOM U METOJIOM HHTEPBAJIOB

30 Pemenne nepaBeHCTB rpaduyecKumM 1
METOJIOM U METOJIOM UHTEPBAJIOB

31 HepaseHnctBa, conepxaline 3HaK MOAYJIS 1

32 HepagenctBa, conepikaiine 3HaK MOAYJIs 1

33 CucTeMbl HEpABEHCTB C OJTHOM MEPEMEHHOMN 1

34 CucreMbl HEpaBEHCTB C OJHOW NEPEMEHHOM 1

35 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO |
HEPABEHCTB, CUCTEM HEPaBEHCTB

36 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO |
HEPABEHCTB, CUCTEM HEPaBEHCTB
HepaBeHcTBO ¢ 1ByMSl IEPEMEHHBIMU.

37 Pemienue HepaBeHCTBA C ABYMS 1
NePEeMEHHBIMU

38 I'paduueckuii MeTO pelICHUS CHCTEM 1




HCEPAaBCHCTB C ABYMs IICPECMCHHBIMU

39

Cucremsl HEPABCHCTB C ABYMs
MNEPEMECHHBIMU

40

Konrtponsnas padora no teme "KBanparusie
HEpaBeHCTBA"

41

bukBanpaTHbie ypaBHEHUS

42

[Ipumeps! IpUMEHEHNI METOI0B
PaBHOCHIIBHBIX NPE0Opa30BaHMiA, 3aMEHbI
nepeMeHHOH, rpa)u4eckoro MeTo/1a pu
pellieHnH ypaBHEHUN 3-i 1 4-i1 cTenenei

43

[Ipumeps! IpUMEHEHNI METOI0B
PaBHOCHIIBHBIX NPE0Opa30BaHMIA, 3aMEHBI
nepeMeHHOH, rpauueckoro MeTo1a pu
pelieHu ypaBHeHU 3-i1 1 4-ii cTeneHen

44

[Ipumeps! IpUMEHEHNI METOI0B
PaBHOCHIIBHBIX NTPE0Opa30BaHMIA, 3aMEHBI
nepeMeHHOM, rpaduuecKoro MeTo1a npu
pelIeHu ypaBHeHU 3-i1 1 4-ii cTeneHen

45

Pemenne npoOHO-paliMOHaIBHBIX YpaBHEHUH
Y HEPAaBEHCTB

46

Pemenne npoOGHO-paiMOHAIBHBIX YPaBHEHHHA
U HEPABEHCTB

47

Pemenne npoGHO-paliMOHANBHBIX YPaBHEHUN
Y HEPaBEHCTB

48

Pemienne npoOHO-paliMOHATBHBIX YpaBHEHUH
Y HEPABEHCTB

49

Pemenue cucreM ypaBHEHHI ¢ AByMS
TIepEMEHHBIMU




50

Pemienue cucrem ypaBHEHMH € IByMs
HIEpPEMEHHBIMU

51

Pemenue npocTermx cucTeM HETUHEUHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

52

Pemienne npocTelmmx cucTeM HeTMHENHBIX
ypaBHEHUH C IByMS IEpEMEHHBIMU

53

Pemenue npocTenmx cucTemM HEJTMHEUHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

54

Pemienne npocTeimmx cucTeM HETMHENHBIX
ypaBHEHUH C IByMS IEpEMEHHBIMU

55

I'paduyeckuii MeTox penieHns CUCTEMBI
HEJIMHENHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

56

I'paduueckuit MeTO pelIeHUs] CUCTEMBI
HEJIMHEWHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

57

Cucrema AByX HEJTMHEWHBIX YPaBHEHUH C
JByMsl IEpEMEHHBIMH KaK MOJIEJb pealbHON
CUTYyalluu

58

Cucrema AByX HETMHENHBIX YPaBHEHUN C
JIBYMS IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU
CUTYyaLu1

59

CucreMa IBYX HEJTMHEMHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU KaK MOJIENIb PEaIbHOM
CUTYaIH

60

Cucrema 1ByX HEJTMHEWHBIX YPaBHEHUN C
JIByMsl IEPEMEHHBIMH KaK MOJIEJb pealbHON
CUTYyalluu




CucreMa HEIMHENWHBIX YPaBHEHUH €

61
apaMeTpoM

62 CucreMa HeIMHEWHBIX YpaBHEHUH ¢
apaMmeTpoMm

63 CucreMa HEIMHENWHBIX YpaBHEHUH ©
apaMeTpoM

64 [Ipocreiimne HepaBeHCTBA C IBYMs
NEPEMEHHBIMHU U UX CUCTEMBbI

65 KontponbHas padota o teme "YpaBHeHus,
HEPaBEHCTBA U UX CUCTEMBI"
[TonsTHE YMCIIOBOM NIOCIIEIOBATEILHOCTH.

66 Koneunsie 1 6eckOHEYHbIE
NIOCJIE0BATEIBHOCTH
OrpaHudeHHas 10CIIeJ0BATEIbHOCTb.

67 MonoToHHO Bo3pacTaromias (yObIBaro1as)
MOCJIEI0BATEIBHOCTD
Crioco0bI 3a/1aHUS TTOCIIE0BATEIEHOCTH:

68 OIHMCATEJIbHEIN, TAOJUYHBIH, C IIOMOILBIO
(opMyIIBI N-TO WIEHA, PEKYPPEHTHBIIH

69 ApupmeTrnueckas 1 reoMeTpudecKas
porpeccuun

70 Apugpmerrueckas ¥ reoMeTpudeckas
IpOrpeccuu

71 CaoiicTBa 4j€HOB apu(pMETUIECKON U
reOMETPUYECKON NPOTrpeccuit

7 CBoiicTBa usIeHOB apu(METHUECKON U
reOMETPUUECKON MTPOTpeCcCHii

73 ®opMyIbl N-TO YieHa apupMETHIECKON U




reoMeTpUYECcKOoil mporpeccuit

®opMyIbl N-To YieHa apupMeTHIECKON U

b reOMETPUYECKON NMPOrpeccuit

75 ®opmMyIbl N-ro wieHa apupMeTudecKoil u
reOMETPUUECKON NPOrpeccuit
@OopMyIIBI CYMMBI IEPBBIX N YWICHOB

76 apuQMETHIECKON 1 TEOMETPHUCCKON
IIporpeccui
@opMysbl CyMMBI IEPBBIX N YJIEHOB

77 apupMETHUUECKON U TEOMETPUUECKON
nporpeccui
@OpMyIIBI CYMMBI IIEPBBIX N YWICHOB

78 apuQMEeTHUECKON 1 TeOMETPHUECKON
[Iporpeccuit

79 3a/1auy Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI U
KPEAUTHI

20 3amaun Ha MPOLEHTHI, OAHKOBCKHE BKJIAJIbl U
KpPEIUThI

31 3a/1auy Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/bI U
KpPEAUTHI

2 3a/1aum Ha MPOLIEHTHI, OAHKOBCKUE BKIIA/IbI U
KpPEIUThI

23 3a/1auy Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI U
KPEAUTHI

24 3amaun Ha MPOLEHTHI, OAHKOBCKHE BKJIAJIbI U
KpPEAUTHI

25 3a/1auy Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI U

KpPEJIUTHI




HpeI[CTaBJ'IeHI/Ie 0 CXOAUMOCTH
IMoCJIC€A0BATCIIBHOCTH, O CYMMHUPOBAHNHU

86 0ECKOHEYHO yOBIBAIOIIECH T€OMETPUIECKOM
porpeccuu
[IpencraBneHue o CXOAUMOCTH

%7 II0CJIE0BATEIBHOCTH, O CYMMUPOBAaHUU
OECKOHEYHO YOBIBAIOIICH T€OMETPUICCKOM
porpeccuu

88 Meroa maTeMaTUYeCKON UHAYKIIUU

89 MeTto MaTeMaTHUYE€CKOM MHTYKIIMU

90 Kontponbnas padota o teme "Huciaossie
HOCJIEI0BATEIBLHOCTHU U Mporpeccun”

91 Kopens n-ii crenenu. CBoiicTBa KOpHS n-i
CTEIICHU

90 Kopens n-ii crenenn. CBONCTBa KOPHS N-i
CTEIIEHU

03 Kopens n-ii crenenu. CBoiicTBa KOpHS n-i
CTEIICHU

04 CreneHsb ¢ palliOHAIBHBIM ITOKA3aTEIEM U €€
CBOMCTBA

95 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U €€
CBOMCTBA

96 CreneHs ¢ pallMOHAIBHBIM ITOKA3aTEIEM U €€
CBOMCTBA
ToxnecTBeHHbIE TPe0Opa3zoBaHUs

97 BBIPAJKEHUM, COAECPKALLUX KOPEHb N-1
CTCIICHU

98 ToxxaecTBeHHbIE IPE0Opa30OBaHUS




BBIpa)KEHUH, coiepKalluX KOPEeHb n-i
CTENEHU

99

ToxaecTBeHHbIE IPEOOpa30BaAHUS
BBIPAJKECHUM, COAECPIKALLUX KOPEHb N-1
CTEIEHU

100

ToxxaecTBeHHBIE TIPe0Opa3OBaHUS
BBIPAXEHH, COIepKAIUX CTENEHb C
palMOHAIbHBIM [TOKA3aTeIeM

101

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPA)KEHUH, COepKAIUX CTETEHb C
palMOHAIBHBIM [10Ka3aTesIeM

102

Konrtponsnas padota o teme "CremneHs ¢
palroHaIbHBIM MOKa3aTeaem"

103

[ToBTOpenue u o6o6menue. Yucna u
BBIYHCIICHHS (3aITUCh, CPAaBHEHHUE, JICHCTBUS
C IEHCTBUTEIBHBIMA YACIIAMHU, YHCIOBAS
npsimast)

104

[ToBTOpenue u o6o6menue. Yucna u
BBIYHCIICHHS (3aITUCh, CPAaBHEHUE, ICHCTBUS
C IEHCTBUTEIBHBIMA YACIIAMHU, YHCIOBAS
npsiMast)

105

[ToBTOpenue u o6o6menue. Yucna u
BBIYKCIICHHS (TIPOIICHTHI, OTHOIICHUS,
TIPOTIOPITHH )

106

[ToBTOpenue u o6o06menue. Yucna n
BBIYMCIICHHS (IIPOLICHTHI, OTHOIICHUS,
IPOMOPLIKK)

107

[ToBTOpenue u 0600IeHNe. Yncna u




BBIYKMCIICHUS (PELICHHE 3a/1a4 U3 peallbHON
YKU3HH)

108

[oBTopenue u o600mmenue. Yncna n
BBIYKCIICHUS (pELICHUE 3a]1a4 U3 PeaIbHON
YKU3HH)

109

[ToBTOpenue u 0600meHne. Ynucna u
BBIUMCIICHUSI (OKpYTJIEHUE, TPUOIIHKEHHE,
OIICHKA)

110

[ToBTOpenue u 06061menue. TekcToBbie
3aJ1auu (pelIeHue TEKCTOBBIX 3a1ad
apuMETUYECKUM U aJIreOpandecKum
crocobamm)

111

[ToBTOpenue u 06061menue. TekcToBbie
3a/1auu (peIIeHNe TEKCTOBBIX 3a/1a4
apuMETUYECKUM H aJIreOpandecKuM
crocobamu)

112

[ToBTOpenue u 06061menue. TekcToBbie
3a/1auu (peIIeHNe TEKCTOBBIX 3a/1a4
apu(METHUECKUM H aNreOpandecKium
crocobamMu)

113

[MoBTOpenue u 06061menne. TekcToBbie
3a/auu (peIIeHUE TEKCTOBBIX 3a/1a4
apu(METHUECKUM H aNreOpandecKiuM
croco0amMu)

114

[ToBTOpenue u 0600meHne. TekcToBbIe
3a/1a4u (pelIeHrne TeKCTOBBIX 3a/1a4
apuPMETHUECKUM U aNreOpandecKum
croco0amMu)




115

[ToBTOpenue u 0606menue. TekcToBble
3a/1a4M (pelieHne TeKCTOBbIX 3a/1a4
apu(METUYECKUM U alIreOpandecKum
crioco0ammu)

116

[ToBTopenue u o6o0mIeHNE. ANredpandecKue
BBIpaKeHHsI (Mpeodpa3oBaHue
aIreOpanyecKiX BBIPAKEHHN, COIEPIKALIUX
CTEIICHb C LIEJIBIM MIOKa3aTeIIeM)

117

[ToBTopenue u o6o0mIeHNE. ANredpandecKue
BhIpakeHUs (IpeoOpa3oBaHue
areOpanuecKiX BBIPAKEHHH, COIEPKALIIX
CTEICHb C LIEJIbIM MOKa3aTeIeM)

118

[ToBTopenue u o6o0mIeHNE. ANredpandecKue
BeIpakeHUs (IIpeodpa3zoBaHue
aNreOpanuecKiX BBIPAKEHHH, COIEPIKALITIX
CTEIICHb C [IEJIBIM MOKa3aTeIeM)

119

[NoBTOopenue u o6o0IIeHNE. ANreOpandecKue
BeIpaskeHUs (mpeoOpa3oBaHue
anreOpanyecKuX BhIPAKEHUM, CoepKaILIIX
apuMeTUYECKHUI KBaJpaTHBIA KOPEHB)

120

[ToBTOpenue u 06o61meHne. AnredOpandeckue
BhIpakeHUs (peoOpa3oBaHue
anreOpanyecKuX BhIPAKEHUM, COepKAILIIX
apudMeTHUecKuil KBaipaTHbIM KOPEHB)

121

[ToBTOpenue u 0600meHNe. AnredpandecKkue
BeIpaskeHUs (IpeoOpa3zoBaHue
IreOpanuecKiX BBIPAKECHHI, COIEPIKALIIX
apu(METHUECKUH KBaIPaTHBIH KOPEHB)

122

[ToBTOpeHne u 0600meHNe. AnredpandyecKue




BbIpakeHUs (IIpeodpa3zoBaHUe LEIbIX U
JPOOHO-PALIMOHATIBHBIX BBIPAKEHHI)

123

[NoBTopenue u o6o0IIeHNE. ANreOpandecKue
BhIpakeHUs (IIpeodpa3zoBaHKe LETBIX U
JPOOHO-PALIMOHATIBHBIX BBIPAYKEHHI)

124

[ToBTOpeHue u 0600MIeHNE. ANredpanvecKue
BbIpaxxeHUs (IpeoOpa3oBaHKe LENbIX U
JPOOHO-PAIMOHATIBHBIX BBIPAYKECHHI)

125

[ToBTopenue u o6o0IeHNE. ANredpandecKue
BhIpaKeHUS (ITpeoOpa3oBaHKe TEIBbIX U
JTPOOHO-PAIIMOHATILHBIX BRIPAKCHH )

126

127

[ToBTopenue u o6o0mIeHNE. AnredpandecKue
BBIPXKCHUS (Pa3I0KEHUE MHOTOYJICHA Ha
MHOXKUTEJIH, B TOM YHUCIIE C UCTIOIb30BaHUEM
(hopMyJ COKpAIIEHHOTO YMHOYKCHHS )

[NoBTOopenue u o6o0IeHNE. ANreOpandecKue
BBIpa)KEHU (Pa3iokKeHHEe MHOTOWICHA Ha
MHOXMHTEJH, B TOM YHUCIIE C UCIOJIb30BAHUEM
(hopMyJT COKpaIIeHHOTO YMHOKCHHS )

128

[loBTOpenue u 06061eHne. Anredpandeckue
BBIpa)KEHUS (Pa3iokeHHEe MHOTOWICHA Ha
MHOXHTEJH, B TOM YHUCIIE C UCTIOJIb30BAHUEM
(hopMyJT COKpAIIEHHOTO YMHOYKCHHS )

129

[ToBTOpeHne u 0600meHNe. AnredpandecKue
BBIpAXCHHSI (MOJICITUPOBAHUE C TIOMOIIBIO
(hopMyIT peasbHBIX TPOIIECCOB U SBJICHHIA)

130

@yHKIMH (IOCTPOEHUE, CBOKWCTBA
U3YYEHHBIX (YHKIUN)




[ToBTOpenue u 0606menne. yHKIIUU

131 (moctpoeHue, CBOMCTBA U3YYCHHBIX 1
yHKmiT)
[ToBTopenue u o6o01menue. OyHKIUHN

132 (mocTpoeHue, cBOMCTBAa U3yYEHHBIX 1
(ynKumii)
[ToBTOpenue u 06061menne. GyHKIUN

133 (rpadudeckoe peleHrue ypaBHCHHA U UX 1
CUCTEM)
[ToBTOpenue u 0600meHne. DYHKITUU

134 (rpaduaeckoe perieHue ypaBHEHUN U UX 1
CHUCTEM)

135 Hrorosast KOHTpoOJbHAs paboTa 1

136 [ToBTOpenue u 0606menne. yHKIUU !
(MonenupoBaHHe pealibHbIX IPOIECCOB)

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




YUYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJIb-
HOI'O MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

1.

Anrebpa. 8 kiacc: yuyeOHUK sl 001eoOpa3oBaT. OpraHHM3alldid: yriyoll.
ypoBerb/ MaxkaperueB FO.H., Munmgiok H.I'., Hemkos K.U., ®eoktrcToB

N.E. - M.: IIpocsewienue, 2022

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

1.

Hunaktudyeckue marepuansl 1o anrebpe mis 7 wimacca /H.B.Bacrok,
M.A .Maptupocsi, Mocksa: «3nar-mkoma XXI Bex», 2004 r./ Anrebpa.
Tectel anst cucremarwzauuu 3HaHuil. 7 wiacc /A.IL.UBanoB, Ilepmsb:

N3narensctBo [lepmckoro ynuBepcurera, 2008 r./

. Junmaktuueckue Marepuanbl mo anredpe mna 8 kimacca /B.M.JKoxos,

10.H.MakapsrueB, H.I'. Munmtok, Mocksa: I[Ipocsemenue, 2008 1./
Junaktuueckue Martepuansl mo anredpe ans 8 kmacca /H.B.Baciok,
MaxkcumoBckass M.A., M.A.Maptupocsin, Mocksa: «M3mar-mikomna 2000»,

2004 r./

. Anrebpa. TecTtel nns cucrematusanuu 3HaHui. 8 kiacc /A.I1.JABaHOB,

[Tepmsb: U3marensctBO [lepmckoro yauBepcutera, 2008 1./

JlunakTudeckre MaTepHaiibl 1Mo aiareope mist 9 kimacca / KO.H.Makaprbrues,
H.I".'Munmiok, JI.M.KopotkoBa, Mocksa: [Ipocsemienune, 2004 r./
CamocTtosTenbHble U KOHTPOJIbHBIE paboThl mo anredpe /FO.A.I'nma3kos,

N.K.Bapmagckuii, M.f.I"anamsuim, Mocksa: «9k3amen», 2013/



8. Junmaxktuyeckue maTepuaisl o anreope: 8 kinacc/ 3saBud JI.U., JIpsikoHOBa

H.B. - M.: U3narensctBO "DKk3amen", 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. https://uchi.ru/

2. http://www.kenguru.sp.ru/
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