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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIsIETCS OAHUM W3 OMOPHBIX KYypPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMsl: OHa oOOecHme4YMBaeT M3yuyeHHUE JPYrHMX JUCHUIUIMH  Kak
€CTECTBEHHOHAYYHOTO, TaK U TYMaHUTApHOTO IUKIIOB, €€ OCBOCHUE HEOOXOIUMO
JUISL TIPOJIOJDKEHUS O0pa3oBaHWsS W JJIs TOBCEIHEBHOW J>KWM3HH. PaszButme y
oOyJarolmuxcss Hay4YHBIX TMPEJICTaBICHUA O MPOUCXOXKICHUH U CYIIHOCTH
anredpanyecknux aOCTpakIui, crnocode OTPAKEHUS MaTeMaTUYeCKOW HayKo
SBJICHMM U TIPOLIECCOB B TMpHUpOJie W OOIIECTBE, POJIU MaATEMATUYECKOTO
MOJICIMPOBAaHUSI B HAy4YHOM T[IO3HAHUM W B TPAKTUKE CIOCOOCTBYET
(bOopMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUSI M KaYECTB MBILIUICHHS, HEOOXOIUMbIX
JUISL ajanTtaldd B COBpEMEHHOM IudpoBoMm obmectBe. W3yuenue anreOpbl
o0ecrieunBaeT  pa3BUTHE yMEHHA  HaOMIOAaTh, CpPaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHYIHOCTH MBIIIICHHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBHSI, BBIBOIBI, (OPMYIUPOBATH
yrBepxacHus. OCBOeHHE Kypca aiareOpbl 0O0ecTeuyrmBaeT Pa3BUTHE JOTHUYECKOTO
MBIIIICHNST OOYYaIOIIUXCSA: OHHM WCTOJB3YIOT JCIYKTUBHBIC W WHIYKTHBHBIC
paccyxzienus, 0000IIeHHEe U KOHKpPETHU3aluio, abCTparupoBaHHE W aHAJOTHIO.
OOyuenue anreOpe mpeAnosjaraeT 3HAYUTENIbHBIA O0BEM CaMOCTOSATEIHLHOM
JESATEIBHOCTH  O0yYarolMXcsl, IIO9TOMY CaMOCTOSITENIbHOE pEeLIeHHE 3aaad
OOYYarOIIMMHUCS SIBIISIETCS peann3alueit AesiTeIbHOCTHOTO MTPUHITUIIA O0YUEHHS.

B crpykType mnporpammbl yuyeOHOro Kypca «Anrebpa» yriryoJ€HHOTO
U3y4EHHsS OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOJUYECKUE JIMHUU:
«Yucma u  BBIYHCICHUS», «AnreOpandeckue BBIPAKCHUS», «YpaBHEHUS W
HepaBeHCTBa», «Dynkrumy. Kaxmas w3 3THX copepKaTeIbHO-METOIUYECKUX
JMHUYN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOJACHCTBYSI C
JIPYTUMHU €T0 JUHUAMH. B Xone wm3ydeHus Kypca OOy4aromuMCs TPUXOIUTCS
JIOTHYECKH PacCyAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3n
C 9TUM B IIpOrpaMMy y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3lenax MaTeMaTHYeCKOTrO
oOpa3oBaHus M  CIOCOOCTBYIOIIME  OBJAJACHUIO  OOYYaIOIIMMUCA  OCHOB
YHUBEPCAIBHOTO MaTEeMaTHYeCKOTo s3bika. CoaepikarelbHONM W CTPYKTYpHOU
OCOOEHHOCTBIO Y4YEOHOTO Kypca «AnreOpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Copepxannie nuHUM «UWcla W BBUUACICHUS» CIYXUT OCHOBOW st
JTATbHEHIIET0 M3y4YeHHs] MaTEMaTUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYaIONIUXCS
JIOTUYECKOTO MBINIIECHUS, (POPMUPOBAHUIO YMEHUS TOJIB30BAThCS AITOPUTMAMU, a
TaK)Ke MPUOOPETEHHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIMMBIX ISl TIOBCETHEBHOMN



XKU3HU. Pa3BuTHE MOHATHUS O YMCJIE HA YPOBHE OCHOBHOTO 00IEero 0Opa3oBaHUs
CBSA3aHO C PAIlMOHATBHBIMU W HMPPAIMOHAIIBHBIMU YHUCIaMH, (HOPMUPOBAHHEM
NPEACTABICHUA O JEWCTBUTEIIBHOM YHCIIE. 3aBEPIICHWE OCBOCHHS YHCIOBOU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHUIo.

Coneprxkanue IByX anreOpandeckux JUHUN — « AlreOpandeckue BhIpaKCHH
U «YpaBHEHHsS] U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYUAIOIIUXCS
MaTEeMaTHYECKOro armapara, HeoOXOIUMOTro AJisi pEIIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEAMETOB U OKpYXkarolieil peadbHocT. Ha ypoBHE OCHOBHOTO 00I1IETO
oOpa3oBaHMsi y4eOHBIM MaTepuajd TPYHNIUPYETCS BOKPYT  PalMOHAIBbHBIX
BbIp@XEHUH. Ajredpa IEMOHCTpPUPYET 3HAYCHHE MAaTEMaTHUKU Kak s3bIKa IS
MOCTPOEHUSI MaTeMaTHYEeCKUX MOJIeNiel, OMNUCaHUsi TMPOIECCOB U  SIBICHUIM
peansHOro mupa. B 3amaum oOydeHusi anreOpe BXOASAT Takke JaybHeilee
pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAMMOIO, B YacTHOCTH, JIs
OCBOEHHUSl Kypca HWH(GOPMATUKHU, U OBJIAJICHHUE HAaBBIKAMU JEAYKTHUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpa)KeHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Copepxanne (pyHKUMOHAIBHO-TPAQUUECKON JIMHUU HAlleJIEHO Ha TOJy4YeHHUE
OOy4arolUMUCs 3HaHUM 0 (PYHKLIMAX Kak BaKHEHMILEH MaTeMaTH4ecKOW MOJEIH
JUIsL OTIMCAHUS M UCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJE
u oOmectBe. M3yduenue marepuana cCrnocoOCTBYET Pa3BUTHIO Y OOy4YarOUIUXCS
YMEHHsI UCTIOJIb30BaTh PA3INYHbIC BHIPA3UTEIbHBIC CPEICTBA S3bIKa MATEMATHKU —
CIIOBECHOTO, CHMBOJIMYECKOTO, Tpauueckoro, BHOCHUT BKJaa B (hopMHpOBaHHE
MPEJICTaBICHNUI O POJTM MAaTEMATHUKH B PA3BUTUN IIUBUIIM3AINH U KYJIbTYDBHI.

YrnyOnéHHbIN Kypc anreOpsl XapakTepu3yeTcsl H3yuYeHUEM JAOMOTHUTEIBHOTO
TEOPETUYECKOTO ammapaTa ¥ CBS3aHHBIX C HUM METOJOB pelieHus 3aaad. Anredpa
SIBJISIETCS S3BIKOM JJIsI OMKMCAHUsI 0OBEKTOB U 3aKOHOMEPHOCTEM, CITY)KUT OCHOBOM
MaTeMaTH4eCcKoro mojenupoBanus. [Ipu 3ToM caMu OOBEKTHI MaTEMaTHUECKHUX
YMO3AaKIIOUeHU W TPUHATBIE B anredpe mpaBuia WX KOHCTPYHPOBAHUS
cocoOCTBYIOT (POPMUPOBAHUIO YMEHUN OOOCHOBBIBAThH M JI0Ka3bIBATh CYXKICHMUS,
pa3BUBAIOT MAaTEMaTUYECKYI0 MHTYHUIMIO, KpPaTKO M HAaIJISAJHO PacKphIBAIOT
MEXaHU3M JIOTMUECKUX MMOCTPOCHUN U ydaT uX npuMeHeHuto. Tem cambiM anreOpa
3aHMMaeT OJHO U3 BEAYIIUX MECT B (OPMHUPOBAHUU HAYUHO-TECOPETHUECKOIO
MBILUICHHUS] 00Y4arOIIUXCS.

Uepe3 mpenmer «Anrebpa» y ydeHuka (HopMupyrorcs mnpodeccruoHaIbHbIC
KOMIETEHIIMU: TMOHUMAHUE CYIIHOCTH U COLHUAIBHON 3HAaYMMOCTH Oymyuiei
npodeccuu; OopraHm3anusi  COOCTBEHHOM  JESTEIbHOCTH; UCIIOJIb30BAHHE
WHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWH; paboTra B  KOMaHIE,
s dexTuBHOE OOLIEHUE C KOJIJIEraMH, PyKOBOACTBOM, KIIMEHTAMU U JPYTHE.



Pemenne mpukiaaaHbIX 3amad MO SKOHOMUKE, (u3uke, reorpaduu, XHUMHH
Ja€T BO3MOYKHOCTh B Kypce MaTEeMaTHKH JacT BO3MOXHOCTH (HOPMHPOBAHHS
po(PeCCHOHANIBHBIX KOMIETCHIINN OYIyImuX CHEIUAINCTOB SKOHOMHUYECKOTO,
WHKXEHEPHO-TEXHUYECKOTO, TEXHOJIOTHIECKOTO MPOhHUIEH.

CormacHo ydeOHOMYy IUTaHy B 7-9 Kiaccax wW3ydaeTcs YYeOHBIH Kypce
«Anrebpa», KOTOPHI BKIIIOYAET CICAYIOIINE OCHOBHBIC pa3feibl COACPIKAHUS:
«Uucma ¥ BBMHCICHUS», «ANTreOpandecKue BBIPAKCHUSN», «YPaBHECHUS W
HEpaBEHCTBAY, « DYHKIIHW.

Ha m3yuenune ydaeOHOTO Kypca «Anreopa» orBoautcs 408 gacos: B 7 Kiacce —
136 yacoB (4 daca B Henento), B 8 kiacce — 136 4dacoB (4 yaca B HeJelnwo), B 9
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).

COIEPXAHUE OBYUEHMUSI

7 KIIACC

Yucaa v BBIYMCICHUSA

Panmonanpupie uyncna. CpaBHEHHUE, YNOpPsIOYMBaHUE M apUPMETUUYECKUE
JEUCTBUS C PallMOHAIBHBIMU YncaaMu. YuciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTelIeM M €€ CBOWCTBA. 3alKCh 4YHUCia B
JNECATUYHON MO3UIIMOHHON CUCTEME CUUCIICHHUS.

Pemienne TeKCTOBBIX 3a1ad apuMeTHUECKUM criocoOoM. Pemenue 3amay u3
peaNbHOM MPAKTUKKU HA YacTH, HA APOOH, HA MPOIEHTHI, TPUMEHEHUE OTHOIICHHIM
U TPOMOPIMH MpU pelIeHUuW 3a7ad, pelieHue 3aJad Ha JBUXKEHHUe, padorty,
MOKYIIKH, HAJIOTH.

JlenmumocTs Heabix uyncesn. CBOMCTBA ICIUMOCTH.

IIpocteie u cocrtaBHble uncna. YETHple M HE4y€THblE uyucna. lIpusHakum
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. I[lpu3Haku OeIMMOCTH CyMMBI U
MPOU3BEACHUS LIEJIBIX YHCEIT IIPU PEIICHUH 3a/1a4 C MPAKTUYECKUM COJICPIKAHUEM.

HauGomnbiuit 001mii 1e1uTesib 1 HauMeHblIlee 00I1ee KPaTHOE JBYX YHMCEI.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AsredpanyecKue BbIPaKEeHUSA

BripaxkeHre ¢ mnepeMeHHbIMU. 3HAYEHUE BBIPAXKEHUS C TMEPEMEHHBIMHU.
[IpencraBnenne 3aBUCUMOCTH MEXIY BETMYMHAMU B BHUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBEeHHBIE MPE0Opa30BaHUS ANTeOPANUECKIX BHIPAKCHHM.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUa. CTENEHb OJHOWICHA.



MHorounienbl. MHorouneH craHgapTHoro Bujaa. (CTeneHb MHOTOYIEHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXEHUE U JelieHne MHorouwieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs1 B MHOTOWIEH. KOpHM MHOTO4JIeHa.

@opMyJIbl COKPAIIEHHOIO YMHOKEHHSI: KBaApaT CyMMbI U KBaApaT pa3HOCTH
JBYX BBIpaXEHUH, KyO CyMMbl M KyO pa3HOCTH JABYX BBIPOKEHHM, Pa3HOCTh
KBaJpaTOB JABYX BBIPAKECHUH, IPOU3BEICHUE PA3HOCTH U CYMMBI JIBYX BBIPAKCHUM,
CyMMa M pa3HOCTb KyOOB JIBYX BBIPAKEHHUH.

Paznoxenue MHOrowIeHa Ha MHOKUTENIU. BriHEeceHre 00IIero MHOXKUTEINS 32
CKOOKH. MeTo1 rpylIupOBKHU.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHue ¢ ogHoi nnepemenHoil. Kopenps ypaBHeHus. CBOMCTBAa ypaBHEHHMI
C OOHOM TIEepeMEHHOW. PaBHOCHMIBHOCTP ypaBHEHMH. YpaBHEHHME Kak
MaTeMaTH4YECKasi MOJAENb PEAIBHOW CUTYaIlNH.

JIuHelHOE ypaBHEHHE C OJHOM IEpeMEHHOW. UWcCio KOpHEW JIMHEMHOTO
ypaBHEHMs. PemeHne TEeKCTOBBIX 3a4ad C TMOMOIIBK) JMHEHWHBIX YPaBHEHUMU.
JIuneliHOE ypaBHEHHE, CONEpIKAIIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ 1ByMs nepeMeHHbIMU. ['paduk TMHEMHOro ypaBHEHUS C JBYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYMsS [E€PEMEHHBIMU.
['padpruecknii MeTON pEHIeHUs] CUCTEMbl JIMHEWHBIX YPAaBHEHHA C JIByMSA
nepeMeHHbIMH. PellleHne crucTteM JMHEHHBIX YpaBHEHHWM C ByMs MEPEMEHHBIMU
METOAOM IIOJACTAHOBKM M METOAOM cioxeHus. Cucrema JABYyX JIMHEWHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAaK MOJIENb PEAIbHOM CUTYALIMH.

DOyHKIMHA

Koopannara Touku Ha npsimoii. YucimoBslie poMexXyTKU. PaccrosgHue Mexmy
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHast cucrtema KoopauHaT. AOcuucca M OpAMHATa TOYKH Ha
KOOpJIMHATHOM TocKoCcTH. [Ipumepsl rpadukoB, 3amanHbix Gopmyiamu. UteHue
rpaKoOB peasibHbIX 3aBUCUMOCTEH.

OyHKIMOHANbHBIE 3aBUCUMOCTH MeEXAy BenuuuHaMu. [loHsTHe (QyHKIMH.
OyHkuMg Kak MaTeMaTHdecKas MoOJeNlb peanbHoro mnpouecca. OOnacTb
ompejienieHuss W ooOsacth 3HadeHuM QyHkuu. CrnocoObl 3amaHus (QYHKIHUH.
I'paduk pynkuuu. [lonarus MakcumMyma U MUHHUMYMa, BO3pAacTaHUsl U yObIBaHUS
Ha IPUMEPAX PEATbHBIX 3aBUCHUMOCTEN.

Jluneitnast ¢ynkius, e€ cBoiictBa. ['paduk muHeitHOW dyHKIMH. ['padux
byuknun y = |X|. Kycouno-3aganubie GyHKIIHN.

8 KUIACC



Yucaa v BIYMCICHUSA

KBanpathubie kopHU. ApupMeTHUeCKril KBaApaTHBIA KOPEHb U €r0 CBOMCTBA.
[loHATHE WppalMOHAIBHOrO YwWcia. JIEHCTBUS € UPPALMOHAIBHBIMU YHMCIAMMU.
CBoiicTBa A€MCTBUI C HPPALIMOHAIBHBIMU YuciIamMu. CpaBHEHUE UPPAIMOHAIBHBIX
YHCEJL.

[IpencraBiennss O pacHIMPEHUSAX YHCIOBBIX MHOMKECTB. MHOXKeCTBa
HaTypaJbHBIX, UEIbIX, PALIHOHATBHBIX, JEUCTBUTENBHBIX YKcesl. CpaBHEHHE YHCET.
YucoBble IPOMEKYTKH.

HeiictBusa ¢ ocratkamu. Ocrtatku creneHeld. lIpumeHeHume oOcCTaTKoB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmepbl OOBEKTOB OKpYXAlOIIEr0 MHUpPA, AIUTEIBHOCTh TIPOIECCOB B
OKpyaromeM Mupe. CTaHIapTHBIM BUJ YHUCIIA.

AuredpanvyecKue BbIPAKEHUSA

AnreOpanveckas  apoOb.  JlomycTumble  3HA4Y€HHUsS]  MEPEMEHHBIX B
JIpOOHOpaIMOHANIBHBIX BbIpakeHUsAX. OCHOBHOE CBOMCTBO ajireOpandeckoi ApoOu.
CrnoxxeHue, BBIYMTAHME, YMHOXEHHE M JIEJCHHE anreOpanyeckux JapoOei.
Briaenenue 1enoii yactu aaredpanyeckoit 1poomu.

PanmonansHbie BBIPAKEHU. ToxnecTBeHHbIE npeoOpa3oBaHus
PaLMOHAJIBHBIX BBIPAKECHUM.

JlomycTuMbIE 3HAYEHUS T[EPEMEHHBIX B  BBIPAXKEHUAX, COACPKALINX
apu(MeTHYecCKue KBaJpaTHble KOpHU. ToXkaecTBEHHbIE  MpeoOpa3oBaHUA
BBIPXEHU, colepKaluX apupMETHUECKUE KBaIpaTHbIE KOPHHU.

Crenenb ¢ LIeNbIM MOKa3atenaeM U e€ cBoiicTBa. [Ipeobpa3zoBanue BbIpaKEeHUM,
COJZIEpIKAILMX CTEIICHH.

YpaBHeHMs U HEPABEHCTBA

KBanparnoe ypaBHenue. @opmyrna KOpHEHM KBaApaTHOIO YpPaBHEHMUS.
KoyinuecTBO IEeMCTBUTENBHBIX KOPHEN KBAaApaTHOrO ypaBHeHUs. Teopema Buera.
VYpaBHEHUS, CBOOUMBIE K JMHEWHBIM YPAaBHEHUSIM 178107 N
KBaJpaTHbIM YypaBHeHUsAM. KBaapaTtHoe ypaBHeHue ¢ napamerpoMm. Perenue
TEKCTOBBIX 337124 C IIOMOILBIO KBAaPaTHBIX YPAaBHEHUM.

JlpoOHO-palmoHaibHble  ypaBHeHUs. PemieHue  ApoOHO-paImoHaIbHBIX
ypaBHEeHUH. PeleHne TEKCTOBBIX 3a/ady C MOMOIIBI0 APOOHO-PALMOHAIBHBIX
ypaBHeHUH. ['paduyueckast MHTEpIIpeTaIis YpPaBHCHUI C IBYMS IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoi. Ctporue u HecTporue HepaBeHCTBa. CloKeHUE
U YMHOKEHHME 4YHCIOBBIX HEpaBeHCTB. OLEHMBAHWE 3HAYECHUS BBIPAKCHUS.
JlokazaTenbCcTBO HEPABEHCTB.



[lonATne O pemeHuu HEPABEHCTBA C OJHOW MEPEMEHHOU. MHOKECTBO
pelIeHnil HepaBeHCTBAa. PaBHOCHIIbBHBIE HEPABEHCTBA.

JIuHerHOE HEPaBEHCTBO C OJIHOM MEPEMEHHOW M MHOXKECTBA €r0 PEIICHUU.
Peuienrie NTMHENHBIX HEPABEHCTB C OAHOM NepeMEeHHON. CUCTEMBI U COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOW IIEpEMEHHOW. PelleHue TEKCTOBBIX 3a1ady ¢
ITOMOIIBIO JINHEWHBIX HEPABEHCTB C OAHOU MEPEMEHHOM.

DOyHKIUU

Ob6nacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUH pyHkunu. CrnocoObl 3aaaHus
bynxuit. 'padux dynkuu. Urenne cBoiicTB ¢pyHkiuu no e€ rpaduky. [Ipumeps
rpadukoB PyHKINN, OTPaKAIOIIUX PEAbHBIE MPOIIECCHI.

Jluneitnass ¢yaknua. DyHKIUM, OMHUCHIBAIONIUE TMPSMYI0 U OOpPaTHYIO
MPONOPIIMOHAIIBHBIE 3aBUCUMOCTH, UX IpauKH.

Oyuxmun Y = kx, y = kx + b, y = k/x, y = x3, y = VX, ¥ = |X| u ux cBoiicTsa.
KycouHo-3a1anabie PyHKIIHUH.

9 KJIACC

Yucisia 1 BbIYHCICHUSA

Kopens n-ii crenenu u ero cBorictsa. CTENEeHb C palliOHAIBHBIM [T0KA3aTEIEM
U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPAKEHUA

ToxxnecTBeHHbIE MPeoOpa30BaHMS BBIPAKEHHM, ColepKallluX KOpPeHb N-ii
creneHu. ToXKIecTBEHHbIE TPeoOpa30BaHusl BbIPAKEHUH, COJIEpKAIIUX CTENEHb C
palMOHAJIbHBIM [TOKA3aTEIIEM.

KBampatueii Ttpéxunen. KopHm kBagpatHOro Ttpéxunena. Pazmoxenue
KBaJpaTHOTO TPEXUJICHA HA INHEWHBIE MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

bukBaaparasie ypaBHeHus. [IpuMepbl npuMeHEHN METOAOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, Tpauueckoro MeTojna MNpU pPEUICHUH
ypaBHEHU 3-i1 U 4-1 CTENEeHEe.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHU.

Pemenue cucreMm ypaBHEHHN ¢ IBYMs IIEpEMEHHBIMU. PernieHne npocTenmmx
CUCTEM HEJIMHEWHBIX yYpaBHEHUH C JBYMS MEepeMEeHHbIMU. ['paduueckuii MeTon
pELIEHNs] CUCTEMBl HEJIMHEWHBIX YpPaBHEHMM C ABYMs mnepeMeHHbIMH. Cucrema
JBYX HEJIIMHEHMHBIX YPAaBHEHUW C JIBYMsI NEPEMEHHBIMU KaK MOJEIb pPeajlbHOU
CUTYyalUU.



HucnoBble HepaBeHCTBA. PemeHne JMMHEWHBIX HEpaBEeHCTB. Jloka3aTrenbCTBO
HEPaBEHCTB.

KBagparHble HEpaBeHCTBA C OJHOW IlepeMeHHOM. PemieHune KBaapaTHBIX
HEPABEHCTB Ipa)MueCKUM METOJOM M METOAOM HMHTEpBaJIOB. MeTO] MHTEPBAJIOB
JUIsl pallMOHAJIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA ¢ TapaAMETPOM.

Pemenune TekCTOBBIX 3a/1a4 ¢ IOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHCcTBO ¢ JByMsi NEepeMEHHbIMU. PenieHue HepaBeHCTBa € JBYyMs
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C JBYMs IEpeMEHHbIMH. ['padpuueckuii
METOJI pEUICHUS] CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

DOyHKIMHA

Oynkums.  CpoiictBa  (QYyHKUMH:  HYJd  (YHKIOUHM,  [POMEXKYTKH
3HAKOIOCTOSIHCTBA (PYHKLMHU, MPOMEXKYTKH BO3pacTaHUs M yObIBaHUS (DYyHKLUH,
YETHBIE U HEYETHBIE (PYHKIMU, HAMOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUS (PYHKIUU.

KBampatnunas @yHkuuss u e€ cBoicTBa. lcnonb3oBaHuE CBOMCTB
KBaJlpaTUUYHOM  QyHKUMM Ui pewmeHuss 3agad. [loctpoenume  rpaduka
kBagpaTuuHo (¢QyHkuuu. Ilomokenue rpaduka KBaapaTHUHOM (yHKUMU B
3aBUCUMOCTH OT €€ Koo dumuentos. I'paduku pynxmmii y =ax2, y = a(Xx —m)?u 'y
= a(x — m)? +n. Ioctpoenue rpadpukoB QYHKIHI ¢ MOMOIIBIO IIPEOOPA3OBAHMIA.

Hpo6uo-nuneiinas Gyukuus. MccnenoBanue GyHKIMA.

®ynkuusa Y = X" ¢ HaTypalbHbIM IOKa3aTesieM N U e€ rpaduk.

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOTPECCHHU

[lonsitTue uwncnoBod mnocnenoBarenbHOCTH. KoHeuHble U OeCKOHEUHbIE
NOCJIENOBAaTENbHOCTH.  OrpaHUYeHHass  MOCIENOBATENbHOCTh.  MOHOTOHHO
Bo3pacrtatomiast  (yObIBaromiasi)  mocieaoBaTelbHOCTh.  CrocoObl  3ajaHust
MOCJIEIOBATEIbHOCTH: ONUCATEIbHBIN, TAOJIMUYHBINA, C MOMOIIbI (HOPMYJBI N-TO
YJI€HA, PEKYPPEHTHBIMN.

Apudmernueckass U reomeTpuueckas mporpeccud. (CBoiicTBa YJIEHOB
apu(pMETHYeCKOil M TeoMeTpuyeckord mnporpeccuid. @PopMynbl N-ro  4jieHa
apu(pMETUYECKOl U reoMeTprudeckol mporpeccuil. @opMyIibl CyMMBI MEPBBIX N
YJIEHOB apU(PMETUUECKON M reOMEeTPUYECKOW Mporpeccuid. 3aaud Ha MPOLICHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

[IpencraBienne O CXOAMMOCTH IOCHENOBATENBHOCTH, O CYMMHMPOBAHUU
0ECKOHEYHO yObIBAIOIIEH Fr€OMETPUUECKON TPOrPECCHH.

Meron matematuyeckon nHaykuuu. [Ipocrennme npumepsl.
[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yjbTaTbl OCBOCHUA IIPOTPaMMbl 110  MAaTEMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTPpHOTHYECKOTO BOCTIHTAHMS:

OPOSBJICHHEM MHTEpeca K IMPOUIJIOMY M  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM  OTHOIIEHHEM K  JOCTHXEHHAM  POCCUMCKUX
MaTE€MaTUKOB M POCCUMCKON MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO ITUX
JOCTHMKEHHUM B IPYIHX HayKax U NPUKIAAHBIX chepax;

2) rpa:kIaHCKOr0 U TYXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMIOJHEHHUIO OOS3aHHOCTEN TpakJaHUHA U peaju3aluu ero
npaB, IMPEACTAaBICHUEM O MaTeMAaTHUYECKUX OCHOBaX (DYHKIHMOHMPOBAHMS
pa3IUYHBIX CTPYKTYP, SBJICHUN, IPOUEAYp T'PaXAaHCKOro oOUIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO ITUYECKUX MPOOIIEM, CBA3AHHBIX
C IPaKTUYECKUM NMPUMEHEHUEM TOCTUKEHNN HAYKH, OCO3HAHUEM BaKHOCTHU
MOPAJTbHO-ITHYECKUX MTPUHITUTIOB B JICSITEILHOCTH YIEHOTO; 3)

TPYAOBOI'0 BOCIIUTAHMSA:

YCTAaHOBKOM Ha aKTUBHOE Yy4YaCTUE B PpEIICHUM IPAKTHUYECKUX 3a1ad
MaTeMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMaTUYECKOTO
o0Opa3oBaHMs HA MPOTSHKEHUM BCEH JKM3HU JUISl YCHEIIHON MNpodecCHOHaTIbHOM
JeSATEIbHOCTH W Pa3BUTUEM HEOOXOIMMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHJMBHIyaIbHOW TPAEKTOPUU 00PA30BAHMS U HKUZHEHHBIX TUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEW; 4) ICTETHUECKOT0
BOCIIMTAHUA:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETHMYECKOMY BOCHPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEIIEHUH, PacCyKIEHUH, YMEHHUIO BHUACTbH
MAaTEMATUYECKUE 3aKOHOMEPHOCTA B MCKYCCTBE; S5) IEHHOCTEH HAY4YHOIO
MO3HAHUSA:

OpHEHTaUMel B JEATEIBHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIbI U
oOlIecTBa, MOHUMAHMEM MATEMAaTHMYEeCKOW HAyKM Kak c@epbl YeIoBe4eCcKOu
NEATEIIBHOCTH, JTANOB €€ Pa3BUTUSA U 3HAYMMOCTHU Ui PAa3BUTHs LMBWIN3ALNH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTHKM U MAaTEMAaTUYECKOM KYJIbTYpPOM KAaK CPEICTBOM
ITIO3HAHUS MUPA, OBJIAJCHUEM HABBIKAMM MCCIIEN0BATEIBCKON AEATEIBHOCTH;

6) pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbI U
IMOLMOHAJIBLHOIO 0JIaronoJyYns:



TOTOBHOCTBIO IPUMEHATh MAaTEMaTUYECKUE 3HAHUS B MHTEpPEcax CBOETO
30pOBBS, BEIEHUS  370poBOro  oOpa3a JKM3HM  (340pOBOE  INHTAHUE,
cOamaHCUPOBAaHHBIA PEKUM 3aHATUH H  OTAbIXa, peryispHas (Qusnueckas
aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKA PEIICKCUH, IPU3HAHUEM CBOETO
npaBa Ha OIIMOKY M TAaKOro K€ MpaBa JPYroro 4enoBeKa; 7) IKOJOrH4ecKoro
BOCIIMTAHMA: OpUEHTAlME HAa NPUMEHEHUE MAaTEMaTUYECKUX 3HaHUU JUIs
peleHus 3a1ad B 00JACTH COXPAaHHOCTH OKPYJKAIOLIEH Cpelbl, IJIaHUPOBAaHUS
MOCTYIIKOB M OLICHKM KX BO3MOXHBIX IOCJIEICTBUM I OKPY>KAIOIIEH Cpesbl,
OCO3HAaHUEM TJIOOATBPHOTO XapakTepa SKOJIOTHYECKUX MpodieM M MmyTell ux
pEeLIeHHUS;

8) aganTanuu K U3MEHAIOINMCS YCJI0BUAM COUMAJIBLHON M NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHMSX HEONPEIEIEHHOCTH, MOBBIIIECHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO JESATEIIBHOCTh, B TOM YHCIIE
YMEHUE YUYUTbCS Yy APYIUX JIOJIEel, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIETEHIIMM M3 OMNbITa IPYrUX; HEOOXOJUMOCTBIO B
(OpMHpPOBaHWM HOBBIX 3HaHUM, (QOPMYIUPOBATH HJIEU, MOHATHUS, THIIOTE3bl 00
OOBEKTaX W SIBJICHUSAX, B TOM YHUCJIE PAHEE HEU3BECTHBIX, OCO3HABATH JAC(PUIUTHI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTb  CTPECCOBYIO  CHUTYallMIO, BOCIIPUHUMATb
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEMble pelIeHus U JeHCTBUS, (HOPMYIUPOBATh U OLICHUBATH PHUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTate OCBOCHHS MpOTrpaMMBbI IO MaTEeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y obydaromierocs 0yayt chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTarhl, XapaKTePU3YIOIIHECs OBJIAJICHHEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHHKATHBHBIMH
JNCHCTBUSMHU M YHUBEPCATBHBIMU PETYJIATUBHBIMH JICHCTBUSAMHU.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC yUeOHbIe AeiicTBust bazoBbie
JIOTHYeCKHe AeHCTBUS:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKH MAaTEMATHYECKHUX
OOBEKTOB, TOHSATHH, OTHOIICHUH MEXAYy MNOHATUSAMH, (OPMYIUPOBATH
OTpEJENeHHs] MOHATHUI, YCTAHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALINH,



OCHOBaHMs Uisi OOOOIEHHMS] W CpPAaBHEHHUS, KPUTEPUM MPOBOJUMOTO aHAIU3a;
BOCIIPUHUMATh, POPMYJIMPOBATH U MTPEOOPA30BLIBATH CYK/ICHUS:

YTBEPAUTEIIbHBIE U OTpPUIIATEIbHBIC, €IUHUYHBIC, YACTHbIC U OOIHE, YCIOBHBIE;
BBISIBJIAITH MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IMPOTHUBOPEYUS B
dakTax, MaHHBIX, HAOJIOJEHUSAX M YTBEPXKACHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHUSI ~ 3aKOHOMEPHOCTEH W  NPOTHBOPEUUM;  JIeJlaThb  BBIBOJABI  C
MCIIOJIb30BaHUEM 3aKOHOB JIOTHKHU, JEAYKTUBHBIX U

WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH TI0 aHaloruu; pazouparh
JIOKA3aTelIbCTBA MATEMaTUYECKUX YTBEPXKIACHUHN (MpsiMble W OT TPOTUBHOIO),
IPOBOJAUTH  CaMOCTOSITEIBHO  JOKa3aTelbCTBa  MaTeMaTHYeCKHX  (DaKTOB,
BBICTPAMBaTh ApTyMEHTAIINIO, IPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, TPUMEHSATh
METO/I MAaTEMAaTHYECKOM NHIYKIIUHU, 00OOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh Croco0 penieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIICHUs, BbIOMpaTh HauboJee MNOAXOIAIMH C  y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPUEB).
ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

WCIIOJIb30BaTh BOINPOCHI KaK MCCIEAOBATEIIbCKUM WHCTPYMEHT ITO3HAHUA,
dbopMmynaupoBaTh  BONPOCH,  (UKCUpPYIOIIME  MPOTUBOpEUHe,  Mpodiemy,
CaMOCTOATENIbHO YCTaHABJIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBaTh CBOK TO3ULHIO, MHEHUE; MIPOBOJUTH IO CaMOCTOSITEIBHO
COCTaBJICHHOMY IUIAHYy OKCIEPUMEHT, UCCIEJOBAHUE [0 YCTAHOBJIEHUIO
O0COOEHHOCTEW MaTeMaTH4YeCKOro 00BhEKTa, 3aBUCUMOCTEN OOBEKTOB MEKTY COOOI;
CaMOCTOATENbHO (OPMYIUPOBAaTh O0OOIIEHHST Y BBIBOABI IO pPE3yJbTaTaMm
IPOBENEHHOTO  HAONIOACHMS,  MCCIEIOBaHUSA, JKCIIEPUMEHTA,  OLIEHUBATh
JIOCTOBEPHOCTh ~ TOJIYYEHHBIX  pE3yJbTaTOB, BBIBOJAOB WU  00OOLICHUM;
MPOTHO3MPOBATH BO3MOKHOE PA3BUTHE MPOILECCA, a TAKKE BBIJIBUTATh
MPEANOJIOKEHUS O €ro Pa3BUTHH B HOBBIX ycioBusix. Padora
¢ uHopManmei:

BBISIBJISITh HEJIOCTATOYHOCTh M U30BITOYHOCTh UH(GOPMAIUH, JTAHHBIX,
HEOOXOAMMBIX Il  pelleHus  3aJadyd;  BbIOMpaTh,  AHAJIU3UPOBATh,

CHUCTEMATU3UPOBATH U UHTEPHPETUPOBATH
MH(OPMAIMIO PA3NUYHBIX BUJIOB U (OpM TMpeAcTaBieHUs; BbIOUpaTh QopmMy
npeacTaBieHuss UHGOPMALMK M WILTIOCTPUPOBATh pEIIaeMble 3a/ladyd CXeMaMu,
qyuarpaMMaMH, WHOW rpaduKoil W MX KOMOWHAIMSIMHU; OLICHUBATh HAJAEKHOCTH
HH(pOpMAIHU TIO KPUTEPUSIM, MPETI0KEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENILHO.



KoMMmyHMKaTHBHBIE yYHUBepcaJbHble Y4deOHbIe [eiicTBUSI BOCIPUHUMATh M
bopMyIMpOBaTh CYKJIEHHUSI B COOTBETCTBUM C YCIOBUSMH U IEJSIMH OOILECHMUS,
SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M MHUCbMEHHBIX
TEeKCTaX, JaBaTh MOACHEHHsS 10 XOAYy pEIIeHHs 3aJadyd, KOMMEHTHPOBAaTh
MOJIYYEHHBIA PE3yJIbTAT; B X0J€ OOCYKIEHHs 3aJaBaTh BOMPOCHI IO CYLIECTBY
oOcyXmaeMol TeMbl, MPOOJEMBbI, perraeMoil 3ajadd, BBICKA3bIBATh WJICH,
HallEJICHHbIE HA MOUCK PELIEHUs, COMOCTABIIATh CBOM CYXACHHUS C CYKICHUAMH
JPYTUX YYaCTHUKOB Juajora, oOHapy>KMBaTh pa3iMuvMe W CXOJICTBO IMO3UIUH, B
KOppeKkTHOM  Qgopme  (dopmynupoBaTh pa3HOTJIAcHs, CBOM  BO3PAKEHUS,
MPEACTABIATh PE3yJbTaThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, HCCIIEeOBaHus,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUSI C Y4€TOM 3ajad
Mpe3eHTallMd W OCOOCHHOCTEW ayJIWTOpUM;, IOHUMAaTh M  HCIOJIb30BaTh
MPEUMYIIECTBA KOMAHIHON M MHJMBHUAYaJIbHOW pabOTHI MpPU PEIICHHH y4EOHBIX
MaTeMaTUYeCKUX  3aJlay, M[pPUHUMATh 1eJIb COBMECTHOM  JIESITEIIbHOCTH,
IUIAHUPOBATH OPraHMU3ALMI0 COBMECTHOW paboOThI, pachpenensTh BHUIbI paloT,
JIOTOBapUBaTHCSI, OOCYXKJIAaTh MPOLECC U pe3yJbTar paboThl, 00001IaTh MHEHUS
HECKOJbKHX JIIOJICH; y4acTBOBaTh B TPYNIOBBIX (popMax padoThl (0OCYyX IAEHUS,
0OMEH MHEHUH, «MO3TOBBIE IITYPMbI» U WHBIE); BBIIIOJIHATH CBOIO YaCTh pabOTHI U
KOOPJMHUPOBAaTh CBOM JEHCTBHUA C JPYTMMHM WICHAMH KOMAaHJbI, OLIEHUBAThH
KayecTBO pe3yjbTaTa M KauecTBO CBOET0 BKJIaJa B OOLIMI pe3yibTaT IIo
KpUTEpUsM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe YueOHbIe AeiicTBUs CamMoopranu3amnus:

BBISIBIISITh TIPOOJIEMBI JJI PEIICHUS] B XKU3HEHHBIX U yUEOHBIX CUTYaIMsIX,
OPUEHTUPOBATHCSA B PA3JIMYHBIX MOAX0/IaX NPUHATHS PEUICHUN (MHAUBUIYaIbHOE,
TPYIIIOBOE); CAMOCTOSITEIFHO COCTABIISAThH IUJIAH, aITOPUTM pPELIeHUs 3a1aun (Win
€ro 4acTh), BBHIOMpATh CIIOCOO peHieHus C Y4ETOM HMEIONIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATb U KOPPEKTUPOBATH BAPUAHTHI
pemieHuid ¢ yuétoM HOBOM uHpopManmu. CaMOKOHTPOJIb, IMOIUOHAIbHBIN
HHTEJJIEKT:

BJIQJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3yJibTara
peleHnusl MaTeMaTUYeCKou 3ajaud, caMOMOTHBAIIMM U pedIICKCUU; MPEABUICTh
TPYJAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb MpPH PEIICHUH 3aJaud, BHOCUTH
KOPPEKTUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HaWJIEHHBIX
OIMOOK, BBIABJICHHBIX TPYAHOCTEH; OIEHUBATh COOTBETCTBHE pE3yJIbTaTa
JESATEeTLHOCTH IMMOCTABIICHHOM IIEJIM U YCIOBUSAM, OOBSCHATh MPUYUHBI IOCTHKCHUS
WM HEJOCTWIKEHUS IIeJId, HaXOJWUTh OIIMOKY, JaBaTh OILEHKY MPUOOPETEHHOMY
OTIBITY; BBIPAXKATh AIMOIIMH MPU U3YYCHUU MATEMATHIECKUX O0OBEKTOB U (haKTOB,



JaBaTb OMOIIMOHAJIBHYIO OLICHKY PCHICHUA 3aJa4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIily o0yueHus B 7 kjacce 00y4aromuics MOJIy4YUT CIEAYIONIUE TPEeIMETHbIE
pEe3yJIbTATHI:

Yuciia 1 BbIYUCIeHUA PannonanbHbie

qyuca.

[lepexoauTh OT OHON (HOPMBI 3aIUCH YUCEN K JApyrou (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [E€CATUYHYIO, B
JaCTHOCTH B OECKOHEUHYIO JACCATUUHYIO JIPOOB).

Hcnonb30BaTh MOHIATHS MHOKECTBA HATYPAJIbHBIX YMCEI, MHOYKECTBA LIEJIBIX
YuCeJl, MHOXKECTBA PAlMOHAJIBHBIX YHCENl TIPU PEIICHUM 337ay, MPOBEICHUU
pacCcy’IeHUI U TOKA3aTEIbCTB.

[TonumaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAJIBHOTO YUCIIA.

CpaBHUBATH U YIOPSAIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

Breinonuats, codeTass yCTHbIE M TMHUCbMEHHbBIE NPUEMBI, apuPMETHUYECKUE
JEUCTBUS C pallMOHATBLHBIMU YUCJIAMHU, UCTIOJB30BaTh CBOMCTBA YUCE U IIpaBUiia
JIEVCTBHM, TPUEMBI PALIMOHATBHBIX BBIYACICHUM.

BrINOMHATH N1EUCTBUS CO CTETICHSIMU C HATYpaJIbHBIMU MMOKA3aTEIIMHU.

HaxoguTe 3HA4Y€HUS YKCIOBBIX BBIPAXKEHUH, COJEPKALIUX PALUOHAIBHBIC
YyCciia M CTENEeHU C HATypaJbHBIM IIOKa3aTejeM, MPUMEHSATh pPa3zHOOOpa3HbIe
CriocoObI ¥ TPUEMBI BBIUUCIICHUS, COCTABIIATh U OLICHUBATH YUCJIOBBIE BHIPAXKEHUS
MIPU PEIICHUU MPAKTUUECKUX 3aJ1au U 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

OKpyIJIsITh Yucia ¢ 3aJaHHON TOYHOCTBIO, a TAK¥KE 10 CMBICITY TPAKTHYECKON
CUTyalliy, BBITIOJHATh TPUKHUAKY M OILEHKY pe3yJibTaTa BBIUUCICHHUM, OILEHKY
3HAQYEHUN YKCIIOBBIX BBIPAKEHUW, B TOM YHCJIE MPU PEHICHUU MPAKTHUYECKUX
3ajad4.

Pemate TekcToBBIe 3amaud apuOMETHUUECKHUM CHOCOOOM, HCIOIb30BaTh
TaOJUIbI, CXEMbl, YEPTEXKH, APYrUe CpPEACTBAa NPEACTaBICHUS JaHHBIX MpU
pEILICHUY 3a7a4.

Pemiath MmpakTUKO-OPUEHTUPOBAHHBIEC 3aJlaud, CBSA3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIMOHATBHOCTBIO BEIUYWH, MPOIEHTAMU, HHTEPHPETHUPOBATH
pE3yabTaThl PELICHUs 3a4a4 C YYETOM OIPAaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMM
paccMaTpuBaeMbIX 0OBEKTOB.

J1emMMOCTb.



JIoka3pIBaTh YU MPUMEHSTH MIPU PELIECHUH 3a/1a4 MPU3HAKU JEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku A€TMMOCTH CYMMbI U POU3BEAEHUS LETBIX YUCET.

PacknanpiBaTh HA MHOKUTENIN HATYPAJIbHbBIC YUCIIA.

CBOOOMHO OMEpPUPOBATh TOHATHAMHU: YETHOE YHCIO, HEYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HanOosbmnii OOmMUNA JENMUTENh W HaWMEHbIee oOIee KpaTHOE
YyuCell U UCTIOJIb30BaTh UX MPU PELICHUH 33]]a4, IPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh TMOHSITHEM OCTaTKa MO MOJYII0, MPUMEHIThH CBOMCTBA
CPaBHEHUI MO MOAYJIIO.

AnredOpandeckue BbIpaxkeHuss BoipaxeHus

C IEPEMEHHBIMH.

Hcnonb3oBath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATDH €€
B IIPOIIECCE OCBOEHUS yueOHOTO MaTepHalia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKCHUW TPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Ucnonb3oBaTh MOHSATUE  TOXJIECTBA, BBIMIOJIHATH TOXJICCTBEHHbBIC
npeo0pa3oBaHus BBIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Brinonuats nmpeoOpa3oBaHusl ETOTO BRIPAYKEHHSI B MHOTOUJIEH NMPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BoinonHsaTh AeicTBUS (CI0KEHUE, BHIYUTAHUE, YMHOKEHUE) C OJTHOWICHAMHU
U C MHOTOWICHaMH, IPUMEHATH (POPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS (KBaJpaT 1
Ky0 CyMMBbI, KBaJpaT U KyO0 pa3HOCTH, pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIYMCICHUM.

OcCymIecTBIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXUTEIW C TMOMOIIBIO
BBIHECEHUS 32 CKOOKU OOIIEr0 MHOXUTENIS, TPYIIUPOBKHU CllaraeMbIX, TPUMEHSIS
(bopMyIIbl COKPAIEHHOTO YMHOXKEHUSI.

[IpumensaTy mpeoOpa3zoBaHUsS MHOTOWICHOB ISl PEIICHHS PA3IUYHBIX 3aa4
W3 MaTEMAaTUKH, CMEKHBIX MIPEAMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonbp30BaTh CBOMCTBA CTENEHEM C HATYPAJIBHBIMU IOKA3aTEISIMU IS
npeoOpa3oBaHUs BBIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHeliHblE ypaBHEHHsI C OJHOM IIEPEMEHHOM, NPUMEHSS IPaBUIIA
nepexojia OT UCXOJHOTO YpaBHEHUSI K paBHOCWIbLHOMY eMy. [IpoBepsTh, sSBiseTCs
JIM YUCJIO KOPHEM YpaBHEHUS.

[TonGupaTe mnpuMepbl Tap 4YHCEN, SBIAIONIUXCS pEIICHUEeM JIMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMH.



CtpouTh B KOOPAMHATHOM IJIOCKOCTH IpadUK JMHEWHOTO YPaBHEHUS C ABYMs
NEPEMEHHBIMH, M10JIb3YSCh Tpa(UKOM, IIPUBOAUTH IPUMEPHI PELICHUS YPaBHEHHUSL.

Pemate cucTemsbl ABYX JIMHEWHBIX YPABHEHUMN C JBYMS IIEPEMEHHBIMU, B TOM
quciie rpadu4ecKu.

CocTraBiATh M pelmarh JHHEWHOE YpPaBHEHHME WM CHUCTEMY JIMHEHHBIX
YpPaBHEHUN 110 YCIOBUIO 33Ja4d, WHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4¥l NIOJIy4eHHBIN pe3ysbTaT. OyHKIUKN

Koopaunats! u rpaduxmu.

N3o0paxkath Ha KOOPIUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIUE 33/ JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, UHTEPBAJIbl, 3alIUCHIBATh YMCIIOBBIE TPOMEKYTKH HA
aJIreOpanvyeckoM sI3bIKeE.

OtmeyaTh B KOOPJAUHATHOM MIIOCKOCTH TOYKH IO 33JJaHHBIM KOOpAUHATaM.

OyHKINH.

Crtpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnuceiBaTh ¢ NOMOUIbIO (YHKIUH M3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTS,
IPOU3BOJUTENIHOCTb, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMEHTa.

[lonumate rpaduueckuii cnocod MpeACcTaBiICHUS M aHaIW3a HUHPOPMALIHH,
U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPA(YUKOB PEATBHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTth cBOWCTBA (QYHKUMH Uil aHaiu3a TpadUKOB pealbHbIX
3aBUCUMOCTEN (HylIM (PYHKUMH, TPOMEKYTKA 3HAKONOCTOSHCTBA (PYHKIHUH,
MIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (PYHKIMHU, HaHOOJbIIEE W HAUMEHBIIEE
3HauYeHUs (PYHKITNN).

Hcnonb3oBath rpaduku A UCCIEI0BAHUS MTPOLIECCOB U 3aBUCUMOCTEN, IPH
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HU.

K konIy oOyueHnus B 8 kj1acce oOyJaromuics MOJYYIHUT CICAYIOMIUE TTPEIMETHBIC
pEe3yJIbTATHI:

Yucaa u BbIYMCJICHU A

HNppauuronanpHbIe YHCIIA.

[lonumaTh W HCIOAB30BaTh MPEACTABICHUA O PACIIMPEHUH YHUCIOBBIX
MHO>KECTB.

CB00OOIHO OTIEpPUPOBATh MOHATHIMU: KBaJpaTHBIA KOpPEHb, apu(pMeTHIeCKuit
KBaIpaTHBIM KOPEHb, UPPALIMOHAIBHOE YHCJI0, HAXOJIUTh, OLIEHUBATh KBaJpPATHBIC
KOpPHHU, UCTIOJIB3YslT ~ TPU  HEOOXOJAMMOCTH  KaJbKYJSITOP, BBITIOJTHSITh



npeoOpa3oBaHusl BBIPAKEHUN, COAEpXKALIUMX KBaJpaTHbIE KOPHH, HCHOIb3Ys
CBOMCTBA KOPHEW.

Hcronp30BaTh HaydajabHBIE IIPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIIBHBIX
YuCesl JIsl CPAaBHEHUS, OKPYTJIEHUS] U BBIYMCICHUM, N300paxaTh JEHCTBUTEIIbHbIE
YKCJIa TOYKAaMU Ha KOOPAUHATHOU MPSMOM.

Hcnonp30Bath 3anucu OOJBUIMX U MajbIX YHUCET C MOMOIIBIO JECATUYHBIX
npobeil u creneHed uucnaa 10, 3amuceiBaTh M OKPYIJISTh YHUCIOBBIE 3HAYEHUS
peanbHBIX BEJIUYMH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUN.

J1emMMoCTb.

CB0OOOJHO ONEepUpPOBaTh NOHATUEM OCTATKA 10 MOYJIIO, IPUMEHSTh
CBOMCTBA CPaBHEHUI 110 MOJYJIFO, HAXOJUTh OCTATKA CYMMBI U IIPOU3BEICHHUSI 110
JAHHOMY MOZYJIIO.

Auare0panyeckue BbipaxeHus J[poOHO-paliioHaIbHbIE

BBIPAKEHHUS.

Haxonuth nomycTUMble 3HAYEHUS IEPEMEHHBIX B JPOOHO-pAllMOHAIBHBIX
BBIPAKECHHUSIX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PAllMOHAILHON IPOOH.

BbINonHATh NpUBEIeHNE aNredpandyeckux ApoOeil K o0lIeMy 3HaMEHATEIo,
CJIOKEHHUE, YMHOXKEHUE, JIeJICHHE alreOpandecKkux ApooOei.

BBINONTHATE TOXK/IECTBEHHBIE TPEOOPA30BaHMsI PAllUOHATIBHBIX BBIPAKEHUH.

[TpumensTh MpeoOpa3oBaHus BbIPAXKEHUN AJI PELICHUs pa3iIMyHbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

CrermneHu.

[IpruMeHATh TOHATHE CTENEHHM C LENbIM  II0KA3aTeNIeM, BBIIOJHATH
npeoOpa30BaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKEHUS.

HaxonuTte nonmycTumble 3HaY€HUS EPEMEHHBIX B BBIPAKEHUAX, COACPKALIUX
apu(pMeTHYecKrue KBaJApaTHbIE KOPHH.

BoinmonusaTe npeoOpa3oBaHMs UpPPALMOHATIBHBIX BBIPAXEHUM, HCIONb3Ys
CBOWCTBA KOPHEU.

YpaBHeHHS U HEPABEHCTBA

Pemiats kBajpaTHbIE ypaBHEHUS.

Pemars 1poOHO-palioHaNbHbIE YpaBHEHHUS.

Pemate nMHENHBIE ypaBHEHHS C IapaMeTpaMH, HECIO0XHBIE CHUCTEMBI
JIMHENHBIX YPABHEHUH C MMApAMETPaMHU.

[IpoBoauTe UcCcaenOBaHUSl YPABHEHUN U CUCTEM YPAaBHEHUN, B TOM YHCIIE C
OpPUMEHEHHEM TpapUuecKuX TNpeACTaBIeHUN (yCTaHaBIMBAaTh, MWMEET JIH



YpPaBHEHHE WJIA CUCTEMA YPaBHEHWM pELICHHUs, €CIM HMMEET, TO CKOJIbKO, U
npouee).

[TepexoauTs OT ciiOBeCHOW (OPMYITMPOBKU 3ajauud K €€ anredpanveckoin
MOJEIN C T[OMOUIBIO COCTABJICHHUS YPABHEHHS WM CHUCTEMBbl YpPaBHEHUMU,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IprMeHSATh CBOICTBA YHCIIOBBIX HEPABEHCTB [JII CpPABHEHUS, OLICHKU,
pelaTth JIMHEMHbIE HEPABEHCTBA C OJHOM NEPEMEHHOW M HMX CHCTEMBI, J1aBaTh
rpa@uyuecKyio WUIIOCTPALMI0 MHOXKECTBA PEIICHUM HEpPaBEHCTBA, CHUCTEMBbI
HEpaBeHCTB. @YHKIMH

[TorHumaTh ¥ UCMOJIB30BaTh (PYHKIMOHAIBHBIC MOHATUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYECHMs), OMNPENEATh 3HAYeHUE (PYHKIUU 1O 3HAYEHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKINU 10 €€ rpaduky.

Crtpouts rpadguku GyHKIUNA, ONMUCHIBATH CBOMCTBA YMCIOBONM (YHKIIUU TIO €€

rpaduky.

K koHIly 00yueHus B 9 kiacce 00y4aromuics NOJYYUT CIEAYIOLINE IPEIMETHbIE
PE3yNbTATHL:

Yucisia 1 BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MOHATUSAMU: KOPEHb N-H CTENEHH, CTENEHb C
pallMOHAJIBHBIM  [IOKA3aTeleM, HaxOJWThb KOpPEHb N-U CTENEHH, CTENEHb C
palMOHAJIbHBIM IIOKa3aTeJeM, HCHOJIb3ysl IPU HEOOXOAUMOCTH KaJbKyJATOD,
IIPUMEHSTH CBOWCTBA KOPHA N-U CTENEHU, CTEIIEHU C PALIMOHAIIBHBIM ITOKA3aTEIIEM.
Hcnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTEIBHBIX YHCEII MIPU PELIEHUU 3a/1ad4,
IIPOBEJCHNN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHMBaTh W  yHOpAJOYMBATH JEHCTBUTEIBHBIE UYHCIA, OKPYIJIATh
JCHCTBUTEIIBHBIE YNCIIA, BBIMOJHATH NPUKUIKY PE3yJIbTaTa BBIYUCICHHUM, OLICHKY
YUCJIOBBIX BBIPAKEHUM.

AJsiredOpanvecKue BbIPAKEHUA

CB0OOAHO ONEpUPOBATH MOHATUEM KBAJIPATHOTO TPEXUJIEHA, HAXOAUTH KOPHH
KBaJIpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pemlare nuHelHbIE M KBaApAaTHbIE YpPaBHEHWs, YPABHEHUS, CBOMISIIMECA K
HUM, APOOHO-pAllMOHAJIbHBIE YPABHEHHS.

Pemrate HECIOKHBIE KBAIPATHBIE YPABHEHUS C MTAPAMETPOM.



Pemlare nuHElHbIE HEPABEHCTBA, KBAJpPATHBIE HEPABEHCTBA, HCIOJIb30BATH
METOJI WMHTEPBAJIOB, M300pakaTh pELICHUE HEPABEHCTB Ha YHWCIOBOWM MPSMOM,
3aMMChIBATH PENIEHUE C TOMOIIBIO CHMBOJIOB.

Pemars cucTeMbl IBYX JIMHEMHBIX YpaBHEHUW C JABYMs IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemiats HECIOKHBIE CUCTEMBI HEIMHENHBIX YPAaBHEHUH C TapaMETPOM.

[IpuMeHATh METOJIbI PAaBHOCWIBHBIX MPEOOpa30BaHUi, 3aMEHbI IEPEMEHHOM,
rpaduyecKoro MeToaa MpH PelIeHUH YpaBHeHUH 3-i U 4-1 cTereHel.

Pemate  cucTteMbl ~ JTUHEHWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLIME KBaJApPAaTHOE HEPABEHCTBO, M300paKaTh pELICHUE CHCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aMUCHIBATh PEUIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemate ypaBHEHHs, HEpaBEeHCTBA W HX CHUCTEMbI, B TOM YHCIE C
OrpaHUYECHUSIMU, HAIPUMED, B LEJbIX YHCTAX.

[IpoBoauTh HCCNENOBAHUS YPABHEHUN M CUCTEM YPABHEHHW, B TOM YHCIE C
IpUMEHEHUEM TIpadHUuecKuX MpeACTaBICHUN (yCTaHaBIMBaTh, HWMEET JIH
YpaBHEHUE WJIM CHCTEMa YpPaBHEHWH pEIICHUs, €CIM HMEET, TO CKOJIbKO, U
npouee).

Pemiath TekcTOBBIE 3aauu  aareOpanyecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPaBHEHUM, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHHs, HEPABEHCTBA M MX CHUCTEMBI JJI COCTABJICHHS
MAaTeMaTUYECKOW MOJENIN pEANbHOM CUTyallud WM MPUKIAJAHOW 3a]ayu,
MHTEPHPETUPOBATH MOJYYCHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIHLHOCTH H IPOTPeCcCHu

CBOOOAHO OINEpUPOBATH TOHATUSAMHU: 3aBUCHUMOCTb, (QYHKIUS, Tpapuk
byHKIMKM, TpsAMas MOPOMOPIMOHATIBHOCTh, JIMHEHHAs (QYHKIUsA, OOpaTHas
MPOTOPIIMOHAILHOCT, Mapadosia, Tunepooia, KyCouHo-3a1aHHast PyHKITHS.

HccnepoBarh GyHKUMIO 10 €€ rpaduKy, yCTaHaBIMBATh CBOWCTBA (DYyHKIIMM:
0o0JacTh OMNpEeNEeNeHUsl, MHOXECTBO 3HAYEHUW, HYJIH (YHKUUU, MPOMEXYTKH
3HAKOIOCTOSIHCTBA, NPOMEXKYTKH BO3pacTaHUs U yObIBaHUS, UYETHOCTb M
HEYETHOCTb, HAaUOOJIbIlIEEe U HAMMEHbIIIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh kBapaTH4HYI0 (DYHKIHUIO MO (HOpMyJe, NPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

Onpenenars nojaoxkeHue rpapuka KBaapaTHuHON (PYHKIIMU B 3aBUCUMOCTH OT
e€ ko PUIIUEHTOB.

Crpouth rpaduk  KBagpaTUUHOM  (PYHKIMU, OMNHUCHIBATH CBOMCTBA
KBaJpaTUYHON QPYHKIMU 110 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JIJIs PELISHUS 3a]1a4.



Ha npumepe kBagpaTuaHON GyHKIUU cTpouTh rpaduk pynkiuu y =af(kx +
b) + ¢ ¢ momorkio mpeodpaszoBanuii rpaduka GyHkiuu y=Ff(X).

WnmocTpupoBaTh ¢ TOMOIIBIO TpaduKa peaqbHyI0 3aBUCUMOCTh HITH TIPOIECC
M0 UX XapaKTEPUCTUKAM.

Apudmernyeckasi U reoMeTpUIECKasi MPOrpeccuu

CB0OOAHO onepupoBaTh MOHATUSIMU: MOCIEAOBATEILHOCTD, apudmeTHIecKas
U T€OMETPUYECKasi TPOrPECCHH.

3amaBaTh MOCHEAOBATEILHOCTH Pa3HbIMU  CHOCOOAMHU:  OMUCATEIbHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BbImonmHAT,  BBIYUCIEHUS C  HCIOJIb30BaHHEM (GopMyl N-ro  dYieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh dIEHBI TMOCIEIOBATEILHOCTH TOYKAaMH Ha KOOPAMHATHOMN
TUTOCKOCTH.

Pematp 3amaum, CBsI3aHHBIE C YHMCIOBBIMU TOCIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEANbHOU XKU3HM (C MCIOJIb30BaHUEM KaJbKYJISATOPA, HU(PPOBBIX
TEXHOJIOTHUHA).

PacrioznaBaTh ¥ TPUBOAWTH NPHUMEPHl KOHEUHBIX H OECKOHEYHBIX
MOCTIEIOBATEIPHOCTEH, OrPAaHWYCHHBIX  IOCJIEI0BATEILHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HmeTs mpencTaBieHne 0 CXOAUMOCTH TIOCIEI0BATEIbHOCTH, YMETh HaXOUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUUECKOM MPOTrPECCUH.

[TpuMeHsTh MeTOT MaTEMaTUYECKON MHIYKIIMU TIPY PELLIEHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KouunyecTBo 4yacoB JJIeKTPOHHBIE
(uudpossbie)
Ne n/m HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero Konrponsn | TpakTudeck | 00Pa3oBaTelbHbI
ble padoThl | He padoThl € pecypcol
1 YUCJIA U BBIUMCJIEHU . ParnonainsHbIE Yicia 11 1
(moBTOpEHUE)
2 OYHKUUWU. Koopaunats! u rpadpukn. OyHKIHHA 17 1
3 AJITEBPAMYECKHUE BBIPAXXEHU . Bripaxenus 7
C IEPEMEHHBIMU
4 YPABHEHNS U CUCTEMbI YPABHEHUA. 10 1
JIuneliHble ypaBHEHUS
5 UNCJIA U BIUNCJIEHHMS. Crenens ¢ 6
HaTypaJbHBIM NIOKa3aTelieM
6 AJITEBPAMYECKUE BBIPAXXEHU . 23 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAXXEHU . ®opmynbl 14 1
COKpaLIEHHOT'O YMHOXEHUS
8 UNCJIA U BBIYUCIIEHUA. [enumocTsb 10
9 OYHKIUUN. Jluneiinas pyHKIusA 16 1
10 YPABHEHNS U CUCTEMbI YPABHEHUIA. 14 1
CucreMpl TMHENHBIX YpaBHEHUN
11 [ToBTOpeHmEe, 0000IIEHNEe, CUCTEMATU3AIMS 3HAHUMA 8 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 8 0




8 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
(uudpossbie)
Ne n/m | HamMeHoBaHMe pa3/iesioB U TeM NMPOrPaMMbl Beero KoHTpobHbIe pﬂfﬁzz)l;:lqemne oGpazoBaTEILHBIC
padoThI pecypebl
1 YPABHEHUA 1 HEPABEHCTBA. HepaBenctea 20 1
2 UNCJIA U BbIUMCJIEHUS. KBaapaTHblil KOpeHb 17 1
3 YPABHEHUWS U HEPABEHCTBA. KBaapartubie 17 1
YpaBHCHHUS
4 AJITEBPAMYECKUE BbIPAXKEHUSI. 17 1
JIpoOHOpaIMOHATbHBIC BBIPAYKCHHS
5 YPABHEHUWS U HEPABEHCTBA. 19 1
JlpoOHOpanroHaIbHbIE YPaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BBIPAXKXEHUS. Crenenn 14
8 UNCJIA U BBIYNCJIEHU . [lenumocTth 7 1
9 [ToBTOpEeHmEe, 06001IeHNE, CCTEeMaTH3allusl 3HAHUN 10 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0
9 KIIACC
Ne n/n | HaummeHnoBanue pa3ieoB U TeM Koauuecrso yacon DJIeKTPOHHEBIE




HPOTPAMMEL Konrpoabusie | Ilpakruyeckue (wnppossie)
Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
1 OYHKINU 25 1
5 YPABHEHUMS U HEPABEHCTBA. 15 1
KBanparHbie HepaBeHCTBa
3 YPABHEHUMS U HEPABEHCTBA. 25 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 UMCJIOBBIE ITIOCJIEAOBATEJIbBHOCTHU U 25 1
[TPOI'PECCUA
5 AJITEBPAMYECKUE BBIPAXKEHU L. 12 1
CreneHsp ¢ palmOHAIBHBIM [TOKA3aTeIeM
6 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 34 1
3HAHUU
136 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHBIE
No Tlata uudposbie
n/m Tema ypoxa Beero Koutpoasn | IlpakTnueck M3ydeHust oOpa3oBaTesbHbIE
ble padoTel | He padoThl pecypcel
1 [ToBTropenue. PanmonanbHble ynciia 1




[ToBTOpenue. CpaBHeHUE, YIOPAIOUYNBAHUE U

2 apupMeTHyecKre JeHCTBUSA C pallMOHAIbHBIMU
4KCIIaMU

3 [ToBTOpenue. Hucnoas npsiMasi, MOIYJb YUCIa

4 [ToBTOpenue. IIponieHTHI, 3aMKCh TPOLIEHTOB B
BHJIe 1poOU U IpoOu B BUE MPOIICHTOB

5 [ToBTOpenue. Tpu OCHOBHBIE 3a7jaul HA MPOLIEHTHI

6 IToBTOpenue. Tpu OCHOBHBIE 3a7ja4l Ha MPOLICHTHI

7 IToBTOpeHME. Pemenne TeKCTOBBIX 3a1a4
apru(pMETHYECKUM CIIOCOOOM
[ToBropenue. Pemenne 3ana4d u3 peaabHON

8 [IPaKTUKU Ha YacCTH, IpOOH, IPOLIEHTHI,
IIPUMEHEHHE OTHOLIEHUH U IIPONIOPLUHI IIPH
peuieHuu 3a1a4y
[ToBrOopenue. Pemenne 3ana4d u3 peanbHOR

9 MIPaKTUKU Ha YacCTH, IpOOH, MPOLIEHTHI,
IIPUMEHEHHE OTHOLIEHNUH U ITPONOPLUHI IIPH
penieHnu 3a1a4y

10 IToBTOpeHUE. PeanbHble 3aBUCUMOCTH; PELICHHE
3aJ]a4y Ha JIBI)KEHUE, paboTy, HOKYIIKH, HaJTOTH

11 KonTponbhas padora no teme "PanmonanbHble
gucia"

12 KoopaunaTa Touku Ha npsiMoit

13 YucaoBbie TPOMEKYTKH

14 YucnoBsle TPOMEKYTKH




Paccrosnue MECXKAY ABYMS TOYKaMU

15 KOOPJMHATHOM MPSIMOi

16 [IpssmoyronbHas cuctema KoopauHat. Abcuucca
Y OpAMHATa TOYKHU Ha KOOPAMHATHOM IIIOCKOCTH

17 [IpsimoyronbHas cuctema KoopauHat. Abcuucca
Y OpAMHATa TOYKHU Ha KOOPAMHATHOM IIIOCKOCTH

18 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMYyITaMU

19 Urenue rpauKoB peaibHbIX 3aBUCUMOCTEH

20 OYHKIIMOHATBHBIE 3aBUCUMOCTH MEXIY
BEITMYHHAMUA

21 [Tonstue Ppynkunu. OyHKIUSA KaK
MaTeMaTH4ecKas MOJIeTb PeajbHOro mpoliiecca

99 [Tonstue Ppynkunu. OyHKIKA KaK
MaTeMaTH4ecKas MOJIeTb PeajbHOro mpoliiecca

23 [Tonstue Ppynkunu. OyHKIUA KaK
MareMaThyecKas MoJIeJb PeaIbHOTO Mpolecca

24 O6uacthb omnpezenenus 1 00J1acTh 3HAYCHU N
byHKIMHA
O6umacthb omnpezeneHust U 00J1acTh 3HAYCHU I

25 byHKIMHA

26 CrniocoObI 3a1anust PyHKIUH

27 I'paduk pynkumm

28 Kontponbnas padota mo teme "KoopauHaTel u
rpaduxu. dynkun"

29 Bripaxkxenue ¢ nepeMeHHbIMH. 3HAUCHUE

BBIPpAXKCHUS C ICPECMCHHBIMHA




Bripaxxenue ¢ nepeMeHHbIMU. 3HAYEHUE

30
BBIPQXKEHUS C IEPEMEHHBIMU

31 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYEHUE 1
BBIPAXKEHUS C IEPEMEHHBIMU

32 [IpencraBieHue 3aBUCUMOCTH MEXTY 1
BEJIMYMHAMU B BUJIE (GOPMYIIBI

33 [IpencraBieHue 3aBUCUMOCTH MEXTY 1
BEJIMYUHAMU B BUJE POPMYIIBI

34 Brruncnenus o hopmynam 1

35 Brraucnienus mo gpopmynam 1

36 VYpaBHeHue ¢ oqHou nepeMenHoi. Kopenpb 1
YpaBHEHHS

37 CaoiicTBa ypaBHEHUI C OHOM IIEpEMEHHON 1

38 CBoiicTBa ypaBHEHUH ¢ OJTHON TIEpEMEHHOM 1

39 PaBHOCMIIBHOCTB YpaBHEHMM 1

40 YpaBHeHHE Kak MaTeMaTU4ecKas MOJIeIb 1
peanbHON CUTYyaluu

41 Uucno KopHel TMHEHHOT0 ypaBHEHUS 1

42 Yucno KopHEHN IMHENHOTO ypaBHEHUS 1

43 Pemrenne  TEKCTOBBIX 3a7ad € MTOMOIIBIO 1
JINHEMHBIX YpaBHCHUHN

44 JIuHeitHOE ypaBHEHUE, COAEpKAIllee 3HAK MOTYJISI 1

45 KonTponbHaast pabora nmo temam "BeipaxkeHus c 1
nepemeHHbIMU", "JInHEHBIE ypaBHEHHS "

46 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeIeM 1




47 CBoOIiCTBa CTETICHU C HATYPaJIbHBIM ITOKa3aTeIeM 1

48 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1

49 CBoOIiCTBa CTETICHU C HATYPaJIbHBIM ITOKa3aTEIeM 1

50 3amnuceh Yucia B JECITUYHON ITO3UIIMOHHON 1
CHCTEME CUUCIIEHHUS

51 3amnuceh Yucia B JECITUYHON ITO3UIIMOHHON 1
CHCTEME CUUCIIEHUS

59 Onnounenbl. OTHOWICH CTAaHIAPTHOTO BUJIA. 1
Cremnens OfHOYIEHA

53 Onnounensl. OTHOWIEH CTAaHJAPTHOTO BUJA. 1
Cremnens OfHOYIEHA

54 MHorouieHbsl. MHOTOWICH CTaHIapTHOTO BUA. 1
CreneHb MHOrO4JIEHA

55 MHorouieHbsl. MHOTOWICH CTaHIapTHOTO BUJA. 1
CreneHb MHOTOUJIEHA

56 CI10’keHH€e U BBIYUTaHHE MHOTOUIEHOB 1

57 CI10’keH€e U BBIYUTAaHHE MHOTOUYJIEHOB 1

58 Ci10’keHy€e 1 BBIYUTAaHUE MHOTOUWIEHOB 1

59 VYMHOKEHHUE U JIeJIeHUEe MHOTOWIEHOB 1

60 YMHOMXEHME U [IeJIEHHE MHOTOWICHOB 1

61 VMHOXKEHHUE U JeJIEHUE MHOTOWICHOB 1

62 VMHOXKEHHUE U JeJIEHNE MHOTOWICHOB 1

63 [IpeoOpa3oBaHue 1ENOTO BHIPAKCHHUS B 1

MHOT'OYJICH




64 [IpeobOpaszoBanme MEIOTO BEIPAKECHHS B 1
MHOTOYJIEH

65 [IpeobOpaszoBanme 1EIOTO BEIPAKECHHS B 1
MHOTOYJIEH

66 Kopuu MHOTOWICHA 1

67 Kopuu MHOTOUWICHA 1

68 ToxnectBo. ToxaecTBeHHbIE TPEOOPa30BaAHUS 1
anreOpanvdecKux BhHIPAKECHUI

69 ToxnectBo. ToxkaecTBeHHBbIE MPEOOPA3OBAHUS 1
anreOpanvdecKux BhHIPAKEHUI

20 ToxnectBo. ToxkaecTBeHHBbIE MPEOOPA3OBAHUS 1
anreOpanvdecKux BhHIPAKECHUN

71 ToxnectBo. ToxkaecTBeHHBbIE MPEOOPA3OBAHUS 1
anreOpanvdecKux BhIPAKEHUI

79 ToxnectBo. ToxnecTBeHHble NpeoOpazOBaHUS 1
anredpanvdecKux BhIpAKEHUI

73 JlokasaTenbCTBO TOXKIECTB 1

74 Kontponbnast pabora nmo temam "CreneHb ¢ 1
HaTypaJIbHBIM NoKa3aTesneM", "MHorouwieHs!"

75 KBagpat cymMmBI 1 KBaipaT pa3HOCTH JABYX 1
BBIPAKECHHI

76 KBaapar cymMMbI HECKOJTBKUX BBIPAKEHUM 1

77 Ky6 cymMBbI 11 KyO pa3HOCTH IBYX BbIpaKE€HHI 1

78 Pa3HoCTh KBaIpaTOB ABYX BBIPAKEHUI 1

79 ITpou3sBeaeHne pa3HOCTU U CYMMBI IBYX 1

BBIPAKCHUI




[IpousBeneHre pa3HOCTU U CYMMBI IBYX

80 .
BBIpOKCHUI
81 CyMMa 1 pa3HOCTh KYOOB JIBYX BBIPQKCHUM 1
82 CyMMa 1 pa3HOCTB KYOOB JIBYX BBIPQKCHUM 1
83 PaznosxeHrne MHOTO4YJICHA Ha MHOYKHUTEITH 1
[Ipou3sBeneHne pasHOCTH CYMMBI JIBYX 1
84 BBIpOXECHHH, CYMMa U Pa3HOCTh KYOOB JIBYX
BBIPAYKEHU I
85 PaznoxeHre MHOTO4YJICHa Ha MHOYKUTEIIH 1
86 Brigecenue 001ero MHOXUTENA 32 CKOOKHU 1
87 MeTton rpynnupoBKu 1
88 KontponbHas pabora mno Teme "Dopmyibl 1
COKpAIlleHHOT0 YMHOXeHus"
89 JemumocTh nenbix yncenl. CBOMCTBA ACIUMOCTH 1
90 JemumocTh nenbix yncell. CBOMCTBAa ACIUMOCTH 1
91 IIpoctsle u cocraBHbIe yncaa. YETHBIEC U 1
HEUETHBIC YHCIIa
92 [Ipusnaku genumoctu Ha 2, 4, 8, 5,3, 6,9, 10, 11 1
93 [Mpu3naku nenmumoctu Ha 2, 4, 8, 5, 3,6, 9, 10, 11 1
94 [Tpu3Haku JeTMMOCTH CYMMBI U TIPOU3BEICHUS 1
TIEJTBIX YUCEIT TIPH PEIICHUH 3a1a4
95 HanOonpmmuii oOmui JeIUTENb U HaUMEHbIIIEE 1
o01ee KpaTHOE JIBYX YHCEI
96 B3aumHO mipocThie dnca 1
97 AnroputMm EBxinna. Jlenenue ¢ octatkom 1




CpaBHCHI/IH LEJIBIX YUCEIT IO MOAYJIIO

98 HaTypaJbHOI'O YUCIia

99 Jluneiinas GyHknus, e€ cCBOMCTBa 1
100 Jluneiinas GyHkmus, e€ cCBOMCTBa 1
101 Jluneiinas QyHKIus, e€ CBOHCTBA 1
102 I'padux nuHeHO#N QyHKIIH 1
103 I'padux nmuHeHOHN QyHKIIH 1
104 I'paduk nuneitHON QyHKIIMN 1
105 I'padux nmuHeHON QyHKIIH 1
106 I'padux pyHkmm y = | X | 1
107 I'padpux pyHkuuum y = | X | 1
108 I'padux pyHknmm y = | X | 1
109 I'paduk pynkuun y = | X | 1
110 KycouHo-3aanHbIe QYHKINU 1
111 KycouHo-3aanHble QyHKINU 1
112 KycouHno-3ananneie GpyHKINN 1
113 KycouHno-3anannbie GpyHKINN 1
114 KonrtponbHas pabora no temam "JlenumocTs", 1

"JIuneitHast GyHKIHs"

115 VYpaBHeHHe ¢ ABYMS [TEPEMEHHBIMU 1
116 VYpaBHEHME ¢ ABYMs IEPEMEHHBIMU 1
117 I'paduk TMHEHHOTO ypaBHEHUS C ABYMS 1

MEPpCMECHHBIMU




118

I'paduk TuHEHHOTO YypaBHEHUS C IBYMS
MIepEeMEHHBIMU

119

CucTeMbl TMHEUHBIX YPABHEHHM C IBYMS
MIepEeMEHHBIMU

120

CucTeMbl TMHEUHBIX YPABHEHHH C IBYMS
MIepEeMEHHBIMU

121

I'paduueckuii  mMeTom  pemICHHs]  CHCTEMBI
JTUHEHHBIX YPAaBHEHUI C ABYMS MEPEMEHHBIMU

122

I'paduueckuii MeTOJI peIIeHUs] CUCTEMBI
JIMHEWHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU

123

Pemrenne cucreM TMHEHHBIX YPAaBHEHUM C ABYMs
IIEPEMEHHBIMU METOJIOM ITOACTAHOBKU U METOJI0M
CIIOKEHUS

124

Pemenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ C ABYM:1
NEPEMECHHBIMU METOJ0OM IIOJACTAHOBKHU H MECTOAOM
CJIOKCHHA

125

Pemenne cucreM JTMHENHBIX YPaBHEHUH C IBYMsI
[IEPEMEHHBIMU METOJIOM ITOACTAHOBKHU U

METOJIOM CJIOKEHHS

126

Perenne cucreM TUHEHHBIX YPAaBHEHUH C ABYMs
[IEPEMEHHBIMU METOJIOM ITOACTAHOBKU U METOJ0M
CJIOKEHUS

127

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH ¢ ABYMsI
IIEPEMEHHBIMU KaK MOJIENIb PEAIbHON CUTyalluu

128

Kontponpras pabora mno Teme "Cucremsl
JMHENHBIX YpaBHEHUN"

129

[ToBTOpenue u o6o0IeHue. Beipaxxenus ¢
NIEePEMEHHBIMU




130 [ToBTOpenue u 0600menne. CTerneHs ¢ 1

HATypaJIbHBIM IOKa3aTelIeM
131 [ToBTOpenue u 0600menne. OaHOUICHBI U 1

MHOTOWICHBI. TOXIeCTBEHHBIC MPeoOpa30OBaHMS

aIreOpanvIecKuX BBIPAKECHUI
132 IToBTOpEHME u obo0mieHue. dopmybl 1

COKPAILEHHOIO0 YMHOKECHUS
133 [ToBropenue u o6o0menue. Koopannats u 1

rpadukH.
134 [ToBTOpenue u o6o6menue. Jluneitnas QyHkuus 1

" €€ CBONCTBA
135 HroroBas KoHTpoJIbHAs paboTa 1 1
136 [ToBTOpeHue u 06o0mEeHne. Pemenue cucrtem 1

JMHEWHBIX YPaBHEHHH C JIBYMsI IEPEMEHHBIMU

136 8 0
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME
8 KJIACC
KoandecTBO 9acoB
Mata DJIeKTPOHHBIE
Nen/m | Tema ypoka B Kontposabn | Ipakruyeck | M3YUEHHST | yudposbie
cero
ble pa0doThl | He padoThI odpasoBaTesb
HbI€ PeCypChl

1 YuciioBblE HEPABEHCTBA 1
2 CBOIICTBa YHCIIOBBIX HEPABEHCTB 1
3 CBoiiCTBa YHCIIOBBIX HEPABCHCTB 1
4 Jloka3zaTenbCTBO HEPABEHCTB 1




HepasenctBo ¢ nepemenHoi. CTporue u HeCTpOrue

> HEPaBEHCTBA

6 HepasenctBo ¢ nepemenHoil. CTporue u HecTporue
HEPaBEHCTBA

7 CnoxxeHue W YMHOXXEHHME 4YHCIIOBBIX HEPABEHCTB.
OneHuBaHuE 3HAYEHUS BBIPAKEHUS

8 CrioxeHue ¥ yMHOKEHUE YHCIIOBBIX HEPABEHCTB.
OueHyBaHuE 3HAYEHUS BbIPAXKECHUS

9 [IoHsATHE O pelIEeHNH HEPABEHCTBA C OAHOU
IIEpEMEHHOM. MHOKECTBO PEIICHUI HEPABEHCTBA

10 [lonsiTHE O penIeHun HEPABEHCTBA C OJHOU
nepeMeHHO. MHOKeCTBO pellIeHU HEpaBeHCTBA

11 PaBHOCHIIbHBIE HEpaBeHCTBA. HepaBeHcTBOCIEACTBIE

12 YucnoBble TPOMEXYTKU

13 JIvHeitHoe HEPaBEHCTBO C OJIHOM MEPEMEHHON U
MHOXECTBO €T0 PEeIIECHUN

14 Pemenue nuHeHBIX HEPABEHCTB C OJHOM
MePEMEHHOMN

15 Pemienne nuHeHBIX HEPABEHCTB C OJJHOM
IIEpPEMEHHOMN

16 Pemienue nuHEMHBIX HEPABEHCTB C OJHON
MIEPEMEHHOMN

17 CucreMbl TMHENHBIX HEPABEHCTB C OJHON
MEPEMEHHOMN

18 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOMN

IIEPEMEHHOMN




Pemenne TekCTOBBIX 3aJa4d C IOMOIIIBIO JIMHEHHBIX

19 . .
HEPaBEHCTB C OJJHON TIEPEMEHHOM

20 KontponbHas padota nmo teme "HepaBencrna" 1

21 KBagparusie kopHU 1

99 Apudmernieckuil KBaJpaTHBII KOPEHb U €T0 1
CBOMCTBA

93 Apudmerndeckuii KBaJpaTHBIN KOPEHb U €T0 1
CBOMCTBa

24 [TonsiTre uppanroHaIbHOTO uncia. JleiicTus ¢ 1
UppalMOHATLHBIMU YU CIIAMU

25 CaoiicTBa A€lCTBUI C UppallMOHAIBHBIMU YHCIaAMU 1

26 CBolicTBa IEUCTBUI C UPpALIMOHATBHBIMU YU CIAMU 1

27 CaoiicTBa A€HCTBUI C UppallMOHAIBHBIMU YHCIaAMU 1

28 CpaBHeHME UppaMOHAIBHBIX YHCEI 1

29 CpaBHeHHUE UppallMOHAIBHBIX YUCEI 1
MHoxecTBO JeiicTBUTENbHBIX uncel. [IpencTaBnenus 1

30 0 PaCIIMPECHHUSIX YHCIOBBIX MHOXKECTB

31 JlonycTHMBbIE 3HAYSHHSI IEPEMEHHBIX B BBIPAXKEHUSX, 1
coJiepKalux apupMeTHIecKre KBaJpaTHbIe KOPHU

39 JlonmycTHMBIE 3HAYSHHS IEPEMEHHBIX B BEIPAKECHUSX, 1
coiep Kanix apupMETHIECKIE KBapaTHbIE KOPHH

33 ToxnecTBeHHBIE TPe0OPa30BaHNUs BRIPAKEHHIH, 1
cojiepKalux apupMeTHIecKre KBaJpaTHbIe KOPHH

34 ToxnaecTBeHHbIe MpeoOpa3oBaHus BRIPAXKEHUH, 1

coJepxkammx apuhMeTHIecKre KBaipaTHbIe KOPHU




ToxnaecTBeHHbIe TpeoOpa30BaHus BIPAKECHUIH,

3 coJiepKaux apuGMeTHIecKrue KBaIpaTHbIe KOPHU

36 ToxnecTBeHHbIE MPeoOpa30BaHUs BRIPAKCHHUIH,
coJiepKaux apuGMeTHIecKrue KBapaTHbIe KOPHU

37 KontponbHas padota nmo teme "KBajpaTHbIii KOpeHb"

38 KBagpatHoe ypaBHEeHUE
dopMyIta KOpHEH KBaJPaTHOTO YpaBHEHUS.

39 KomnyecTBo NeCTBUTEIBHBIX KOPHEH KBaIpaTHOTO
ypaBHEHUs
dopmyra KopHEel KBaJpaTHOTO YpaBHEHHS.

40 KonmuyecTBO NeHCTBUTENBHBIX KOPHEH KBaIPaTHOTO
ypaBHEHUs
dopmyra KopHEel KBaJpaTHOTO YpaBHEHHSI.

41 KonnyecTBO 1eCTBUTEIBHBIX KOPHEH KBaIpaTHOTO
YpaBHCHHUS
dopmyra KOpHEH KBapaTHOTO YPaBHCHHSI.

42 KonnuecTBo 1€MCTBUTENBHBIX KOPHEN KBAIPATHOTO
YpaBHCHHUS

43 Teopema Buera

44 Teopema Buera

45 YpaBHEeHHUsI, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSIM WU
K KBQIpaTHBIM YPaBHEHUSIM

46 YpaBHECHHSI, CBOAMMBIC K JIMHCWHBIM YPAaBHCHUSIM WU
K KBQIPATHBIM YPaBHECHUSM

47 KBanpaTtHoe ypaBHEHUE C TapaMeTpoOM

48 Pemenue kBagpaTHBIX YpaBHEHU C MTapaMeTpamMu

49 Pemennie kBapaTHBIX YpaBHEHHH ¢ TapaMeTpaMu




Pemenne kBaapaTHBIX ypaBHEHHI, COIepKaIUX 3HAK

50
MOJYJISI

51 Pemienue kBasipaTHbIX YpaBHEHUI, colepKallluX 3HaK
MOJTyJIs

59 VYpaBHeHHE KaK MaTeMaTH4ecKas MOJIeJb peaIbHOM
CUTYyalluu

53 Pemenue TekcTOBBIX 3a/1a4 ¢ IOMOIIbIO KBaPATHBIX
YpaBHEHUU

54 Kontponbnas padota nmo teme "KBagpaTHbie
ypaBHeHUs"

95 PannonanbHble BbIpayKeHUS

56 ToxnecTBeHHbIe TPeoOpa30BaHus PAIMOHAIBHBIX
BbIpaXKCHUI

57 ToxnecTBeHHbIe TPeoOpa30BaHus PAIMOHAIBHBIX
BbIpaXKCHUI

58 ToxnecTBeHHbIe TPeoOpa30oBaHUs PALIMOHAIBHBIX
BBIPA)KCHU I

59 ToxnecTBeHHbIE TpeoOpa3z0BaHUs pallMOHATBLHBIX
BBIPA)KCHU I

60 Anrebpanueckast 1poOb. JlomycTuMble 3HaYeHUs
MEPEMEHHBIX B APOOHO-PAIIMOHATBHBIX BRIPAKEHHUSIX

61 Anrebpanyeckas 1poOb. JlomycTuMble 3HaUE€HUS
MEPEMEHHBIX B APOOHO-PAIIMOHATBHBIX BBIPAKEHHUSIX

62 Anrebpanueckas 1poOb. JlonycTUMbIE 3HAUYSHUS
MEPEMEHHBIX B APOOHO-PALIMOHATBHBIX BBIPAKEHHUIX

63 OcHOBHOE CBOICTBO anredbpandeckoi apodu

64 OcHOBHOE CBOWCTBO anredpandeckoi apodu

65 CrnosxeHue ¥ BBIYUTAHNE aIredpandeckux Ipooeit




66 Crno)keHue ¥ BRIYMTAHUE alreOpandecKux Apooei 1

67 YMHOKEHHUE U JiefieHHe areOpandeckux Apooei 1

68 YMHOXEHHUE U JCNICHHE alreOpandecKux Apooeit 1

69 YMHOXEHUE U JCJICHHE alreOpandecKux Apooeit 1

70 Bossenenue anredpandeckoil Apodu B CTENICHB 1

71 KontposnbHas paboTa mo teme 1
" IpoOHOpaIMOHANILHBIE BBIpAYKEHUS"

72 JIpoOHO-panMoHaIbHBIC YPAaBHEHHS 1

73 Pemenune  npoOHO-pallMOHANbHBIX  YpaBHEHHH, 1
CBOJAIIUXCS K TIUHEHHBIM ypaBHEHUSIM

74 Pemenne  npoOHO-palliOHaNbHBIX  YpaBHEHHH, 1
CBOJAIIUXCS K TUHEHHBIM ypaBHEHUSIM

75 Pemenune  npoOHO-pallMOHANbHBIX  YpaBHEHHH, 1
CBOJSIIINXCS K IMHEWHBIM YPaBHEHUSM

76 Pemenne  npoOHO-pallOHANbHBIX  YpaBHEHHH, 1
CBOJSIIIMXCSI K KBAJIPATHBIM YPaBHEHUSIM

77 Pemenne  npoOHO-pallMOHANBHBIX — YpaBHEHMI, 1
CBOJAIIUXCS K KBAJPAaTHBIM YPaBHEHUSAM

78 Pemenne  npoOHO-pallOHaNbHBIX  YpaBHEHHH, 1
CBOJSIIIMUXCSI K KBAJIPATHBIM YPaBHEHUSM

79 Pemenne  apoOHO-pallMOHANBHBIX  ypaBHEHUH 1
METO/IOM 3aMEHbI TepeMEeHHON

80 Pemenne  1poOHO-pallMOHANBHBIX  ypaBHEHUH 1
METO/IOM 3aMEHbI ITepeMeHHON

81 Pemenne  apoOHO-pallMOHANBHBIX  YpaBHEHMH 1

METOJIOM 3aMEHbI IEPEMEHHOMN




Pemenune  ApoOHO-pallMOHANBHBIX  YpaBHEHHI

82 METOJIOM 3aMEHbI IEPEMEHHOMN

83 Pemenne  TeKCTOBBIX  3a7ay C  IIOMOIIBIO
IpOoOHOpaIMOHAIBHBIX YPaBHEHHH

84 Pemenne  TeKCTOBBIX  3a7ay C  IIOMOIIBIO
IpOoOHOpaIMOHAIBHBIX YPaBHEHHH

85 Pemienne  TEKCTOBBIX  3a7ady  C  IHOMOILBIO
IpoOHOpaIMOHAIBHBIX YPaBHEHHH

86 Pemenne  TeKCTOBBIX  3agady € IIOMOIIbIO
IpoOHOpaIMOHAIBHBIX YPaBHEHHH

87 Pemenne  TEKCTOBBIX  3a7ady  C  IOMOILBIO
IpoOHOpaIMOHAIBHBIX YPaBHEHHH

88 Pemenne  TekCTOBBIX  3agady € IIOMOIIbIO
JNpOOHOpallMOHAIBHBIX YPaBHEHUN

89 I'paduueckas uHTEpHIpeTalUs YpaBHEHUH ¢ ABYMS
NEPEMEHHBIMU

90 KonTponbhas padota no teme
"IpoObHOpalMOHAIbHbIE YpaBHEHUS "

01 OO6acth ornpeieNieHnsI © MHOYKECTBO 3HaYEHUH
byHKIMHA

92 OO6nacTh ornpeeneHuss 1 MHOXKECTBO 3HaUCHHI
byHKIIUN

93 CrniocoObI 3a1anust PyHKIHIA

94 I'padux pyHKIINN
Urenue cBoiicTB (pyHkuuu no e€ rpaduxy. [Ipumepst

95 rpaduKoB (PYHKIMH, OTpaXKaroIUX peabHbIe

MPOIIECChI




96 OYHKIMH, OMMUCHIBAIOIIUE MPSMYIO H 00paTHYIO 1
MIPOIMOPIIMOHANIEHEIC 3aBUCUIMOCTH, MX TpaduKu
97 OyHKIHMH, OMMUCHIBAIONINE MIPSMYIO H 00paTHYIO 1
MPOIMOPIIMOHANILHEIE 3aBUCIMOCTH, MX TpaduKh
98 @OYHKIMH, OMMUCHIBAIOIINE MPSMYIO H 00paTHYIO 1
MIPOITOPIIMOHANIBHBIC 3aBUCUMOCTH, MX TpaduKH
99 OyHKIUA Y = X2 1 €€ CBOMCTBA 1
100 OyHK1UA Y = X2 1 €€ CBOMCTBA 1
101 Oynkuus Y = X3 u e€ cBoiicTBa 1
102 OyHkuMs Y =K/X 1 e€ CBOICTBa 1
103 OyHkuMs Y =K/X 1 e€ CBOICTBa 1
104 OyHKIMS Y =VX U €€ CBOMCTBa 1
105 KonTponbnas pabota no teme "OyHkuun" 1
106 CreneHs ¢ IeBIM IT0Ka3aTeaeM 1
107 CBOMCTBA CTEIIEHU C IEJIBIM ITI0Ka3aTelIeM 1
108 CBoiicTBa CTENEHH C IEJIBIM ITOKa3aTeaeM 1
109 CBolicTBa CTENEHH C IIEJIBIM ITOKa3aTeIeM 1
IIpeoOpa3oBanue BEIpAKEHUH, COMEPKAIIUX CTENEHU 1
110 P
C LIEJIBIM ITOKa3aTeneM
111 [TpeobOpazoBanme BhIpaXXKEHUN, COIEPKAIINX CTETICHU 1
C IIETBIM TTOKa3aTeIeM
IIpeoOpa3oBanne BEIpaKEHUH, COMEPKAIIUX CTEIIEHU 1
112 P
C LIEJIBIM ITOKa3aTeneM
113 CranmapTHBIN BU Ynca 1
114 CranmapTHBIN BU YKca 1




HeﬁCTBI/IH C YnucCjiaMH, 3allMCAHHBIMU B CTAHAAPTHOM

115
BUJIC

116 JlelicTBUSA € YMCIIaMHU, 3alIMCAaHHBIMUA B CTAHJAPTHOM
BUJIC

117 PazMepsl 00bEKTOB OKPYXKAIOIIETO MUPA,
JUTUTENIEHOCTH TPOLIECCOB B OKPYIKAIOIIEM MHPE

118 Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,
JUIUTEIBHOCTh IIPOIIECCOB B OKPYXKAIOIIIEM MUPE

119 PazMepsl 00bEKTOB OKPYKAIOIIETO MUPA,
JUTATENIEHOCTH TPOLIECCOB B OKPYIKAIOIIEM MHPE

120 JleaeHue ¢ ocTaTKOM

121 CpaBHEHUS IIETBIX YUCET 110 MOAYIIIO0 HATYPAIbHOTO
qrcia

122 CpaBHEHUS IIETBIX YUCET 110 MOAYIIIO0 HATYPaIbHOTO
qrcia

123 CBoiicTBa CpaBHEHUH IO MOJTYJIIO

124 CBoiicTBa CpaBHEHUH IO MOTYJIIO

125 OcTaTku CyMMBI U TPOU3BEICHUS IO TAHHOMY
MOJTYJTIO

126 KonTponbnas padora no temam "Crenenu",
"lenmumocTs"
[ToBTOpenue u 06061eHue. Pemenne mnuHeRHbBIX

127 HEPABEHCTB C OJIHOM MEPEMEHHON U CUCTEM
JIMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON
[ToBTOpenue u 06061mIeHue. Pemenne TuHEeRHBIX

128 HEPABEHCTB C OJIHOM MEPEMEHHON U CUCTEM

JIMHENHBIX HCPABCHCTB C OJIHOI HepeMCHHOﬁ




129

[ToBTOpenue u o6o6menne. ToxaecTBeHHbBIS
peoOpa3oBaHUs BEIPAKEHUH, COACPIKAIINX
apudmeTHuecKre KBapaTHBIE KOPHU

130

[ToBropenue u obGoOuieHue. PemieHne KBaapaTHBIX
ypaBHeHUH. PelleHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO
KBaJPaTHBIX YPaBHEHUU

131

[ToBTrOopenue u o6o0mmenue. Pemenue 3anau u3
peanbHON KU3HU

132

[ToBTOpenue u o6o6menue. ToxaecTBEHHbIE
peoOpa30BaHUs PAllIOHAIBHBIX BBIPAKEHUN

133

[ToBTOpenue u o6odmeHue. Pemenue
JIpOOHOpAIIMOHAIBHBIX YPABHEHHIA, CBOJISIINXCS K
JUHEHHBIM WK K KBJAPATHBIM YPAaBHCHUSIM.
Pelrenne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO
JNpOOHOpallMOHAIBHBIX YPaBHEHUN

134

[ToBTOpeHue u 0600meHue. Pemenue TeKCTOBBIX
3aJ1a4 pa3aIM4HbIMH CIIocO0aMu

135

WroroBas koHTpoJsibHAs paboTa

136

[ToBTOpeHue u 06061eHne. Pemenune 3aqau u3
peanbHON KU3HU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoiibu

Bcero
ble padoThbI

IIpakTHYeck
ue padoThbl

Jlara
U3ydeHus

DJIEKTPOHHBI €

uugposbie

oOpa3oBareJib
HbIE pecypchl

Oynkius. CoiicTBa QyHKIMA: HyIH QyHKIUY,
IIPOMEKYTKH 3HAKOIOCTOSIHCTBA (PYHKIUH,
IIPOMEKYTKH BO3pacTaHMsl U yObIBaHUS (PYHKIIUH,
4yETHBIE M HEYETHBIE QYHKIIMU, HAUOOIbILIEE U
HauMEHblIIee 3HaYeHUsl GYHKLUU

Oynxkius. CoiicTBa GyHKIMIA: HyIH QYHKIUH,
MIPOMEKYTKH 3HAKOMOCTOSIHCTBA (PYHKIIUH,
MIPOMEXYTKH BO3pAacTaHMsI U yObIBaHUS (PYHKIIUH,
4ETHBIC M HEUETHBIC (DYHKIIMU, HAUOOJIbIIEE U
HauMEHblIIee 3HaYeHUs1 PYHKLIUU

[Toctpoenue rpadukoB QyHKIUI C TOMOIIBIO
npeoOpazoBaHMit

[Toctpoenue rpadukoB QyHKIUI C TOMOIIBIO
npeoOpazoBaHMit

KBagparsslii TpéxuneH. Kopau kBagpatHoro
TpéX4iieHa

Paznoxenue KBaaApaTHOTO TpéaneHa Ha JUHEHHBIC
MHOXHUTCIIN

Paznoxenue KBaaApaTHOTO TpéX‘-IJ'ICHa Ha JIUHEHUHBIS
MHOXHUTCIIN

KBagparuunas ¢pyHKuus U €€ CBOHCTBA




[TapaGoia, KOOpAMHATHI BEPUIMHBI TApaOOIIbL, OCh

o CUMMETpPHUHU NapadoJIbl

10 [TocTpoenue rpadguka KBaagpaTHIHON HYHKIIHH

11 [TocTpoenue rpaduka KBaagpaTHIHON HYHKIIHH

12 [TocTpoenue rpaduka KBaAPaTUIHON QYHKIIUU

13 ITonoxenue rpaduka KBaApaTUYHON QYHKIIUH B
3aBUCUMOCTH OT €€ Ko PuImeHToB

14 ITonoxenue rpaduka KBaApaTUYHON QYHKIUH B
3aBHCUMOCTH OT €€ K03 hurmeHToB

15 Vcnonb30BaHue CBOMCTB KBaJIpaTUUHON DyHKIMM JU1s
peleHus 3a1a4

16 Vcnonb30BaHue CBONCTB KBaJIPAaTUYHON DyHKIMM 115
peleHus 3a1a4

17 Vcnonb30BaHue CBOMCTB KBaJIPATUUHON DyHKIMM 115
peleHus 3a1a4

18 CreneHHble (YHKIMU C HATYypaJbHBIMU ITOKA3aTENSIMHU,
ux rpauKu 1 CBOMcTBa

19 CrenenHble (yHKIMU C HATypaJIbHBIMU TIOKA3aTEISIMHU,
UX rpauKu U CBOHCTBA

20 Crenennble (YHKIMU C HATYpPabHBIMU TTOKA3aTENSIMHU,
UX rpauKu U CBOMCTBA

21 CreneHHble (YHKIIMU C HATYPATLHBIMU TTOKA3aTENSIMHU,
UX rpauKu U CBOMCTBA

22 Ipadukn Gyskmmit: y=Vx , y=x ,y=|x|

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

24 Ipadukn dyskmmit: y=Vx , y=Vx , y=| x|




25 Kontponbnas padota nmo teme "dynkiun" 1

26 [TonsiThe 0 peleHnu HEPaBEHCTBA C OJTHOM 1
nepeMeHHON. MHOXeCTBO pellICeHUI HEpaBEHCTBA

27 KBaaparupie HepaBeHCTBA ¢ OJHOM MTEPEMEHHON 1

28 KBanpaTHble HEpaBEHCTBA C OJJHON NIEPEMEHHOM 1

29 Pemenue HepaBeHCTB rpaduueCcKUM METOI0M U 1
METOJIOM UHTEPBAJIOB

30 Pemenne HepaBeHCTB rpauueCKUM METOI0M U 1
METOZ0OM HHTEPBAJIOB

31 HepaBeHnctBa, coneprkaine 3HaK MOIYJIA 1

32 HepasenctBa, conepikaiiue 3HaK MOIYIIS 1

33 Cucrembl HEpaBEHCTB C OAHOM NEPEMEHHOMN 1

34 Cucrembl HEpaBEHCTB C OJHOM NMEPEMEHHON 1

35 Perienue TeKCTOBBIX 33aJau C MOMOIIIBIO HEPABEHCTB, 1
CHCTEM HEPaBEHCTB

36 Perrenne TeKCTOBBIX 33724 C MOMOIIBIO HEPABEHCTB, 1
CHCTEM HEPaBEHCTB

37 HepageHcTBO ¢ 1ByMs nepeMeHHbIMU. Penienue 1
HEPaBEHCTBA C JIBYMSI IEPEMEHHBIMU

38 I'padrueckuit MeTO perieHns CHCTEM HEPABEHCTB C 1
JBYMsI IIEPEMEHHBIMU

39 CucTeMbl HEpaBEHCTB C ABYMS TIEPEMEHHBIMA 1

40 KonTponbnas pabora no teme "KBagpatHbie 1
HEpaBeHCTBA"

41 bukBanpaTHble ypaBHEHUS 1




[Ipumepsl npuMEHEHH METO10B PABHOCUIIBHBIX
npeoOpa3oBaHMii, 3aMEHbI IIEPEMEHHOM,

42 $oq
rpauuecKoro MeTojia py peleHuy ypaBHeHui 3-i u
4-ii creneHen
[IpuMepsl IPUMEHEHHU METO0B PABHOCHIIBHBIX

43 npeoOpa3oBaHuii, 3aMEHBI IEPEMEHHOMH,
rpadu4ecKoro MeTojia Mpy peleHNH ypaBHEHUH 3-i 1
4-ii cteneHen
[IpuMepsl IpUMEHEHHUI METOZOB PABHOCHIIBHBIX

44 npeoOpa3oBaHui, 3aMEHBI IEPEMEHHO,
rpauyecKoro MeTo/a Mpu pelleHuH ypaBHeHUH 3-i u
4-ii cteneHei

45 Pemenue npoOHO-pallMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

46 Pemienue 1po6HO-paliiOHAIBHBIX YpaBHEHUH 1
HEPaBEHCTB

47 Pemienue 1poOHO-pallMOHAIBHBIX YpaBHEHHUH 1
HEPaBEHCTB

48 Pemienue 1poOHO-pallMOHAIBHBIX YpaBHEHUH 1
HEPaBEHCTB

49 Pemrenne cucreM ypaBHEHUN ¢ ABYMs IEPEMEHHBIMU

50 Pemrenue cucreM ypaBHEHUN ¢ ABYMs [IEPEMEHHBIMU

51 Pemenne nmpoctenmmx CUCTEM HENMHENHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

50 Pemrenne nmpoctenmmx CUCTEM HENMHENHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

53 Pemenne nmpoctenmmx CUCTEM HENMHENHBIX

YPaBHEHUH € JBYMS IEPEMEHHBIMHU




Pemenue npocTelmmx cucTeM HETMHEUHBIX

>4 YpPaBHEHUH € JBYMS IEPEMEHHBIMU

55 I'paduaeckuii MeTOa peIICHUS] CUCTEMbI HETMHEHHBIX
YpaBHEHUH € JBYMS IEPEMEHHBIMU

56 I'paduaeckuii MeTO peIICHUS] CUCTEMbI HETMHEHHBIX
YpPaBHEHUU € JBYMS IEPEMEHHBIMU

57 CucreMa IByX HEJTMHEHMHBIX YPAaBHEHUU C IBYMsI
MIEPEMEHHBIMU KaK MOJIENIb PEAIbHOW CUTYyaIluu

58 Cucrema 1ByX HEJIMHEMHBIX YPABHEHUM C ABYMs
[IEPEMEHHBIMH KaK MOJIEJIb PealbHON CUTYalluu

59 Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUM C IBYMs
[IEPEMEHHBIMH KaK MOJIEJb PEabHON CUTYalluu

60 Cucrema 1ByX HEJIMHEWHBIX YPAaBHEHUH C IBYMs
MIEPEMEHHBIMU KaK MOJIENIb PEAIbHOW CUTYyaIUU

61 Cucrema HEJIMHEWHBIX YPAaBHEHU € TapaMeTpoOM

62 Cucrema HETMHENHBIX YPaBHEHUH € TapaMeTpoOM

63 Cucrema HETMHENHBIX YPaBHEHUI € TapaMeTpOM

64 IIpocreiiimme HepaBeHCTBA C JBYMs NEPEMEHHBIMH U
UX CUCTEMBI

65 KonTtponbHas pabora o Teme "YpaBHeHus,
HEPaBEHCTBA U UX CUCTEMBI"

66 ITonsTre uncioBoii nocnenoBareabHocTH. KoHEUHbIE
1 OeCKOHEUYHBIE MOCIIE0BATENILHOCTH

67 OrpanuueHHas  IOCJIEAOBATEIbHOCTE. MOHOTOHHO

BO3pacTaromas (Y6LIBaIOH_Ia$I) noCiaca0BaTCIbHOCTD




Crioco0b1 3aaHus IOCJIICA0BATCIIbHOCTH .

68 OIMCaTeIbHBIN, TAOJMYHBIN, C TOMOIIBIO (POPMYITBI
Nro 4djaeHa, peKyppeHTHBIN

69 Apudmerndeckas 1 TeOMETPUIECKask TPOTPECCUU 1

70 Apudmerndeckas 1 TeOMETpUIECKask TPOTPECCUU 1

71 CBoiicTBa 4JIeHOB apu(METUYECKON U 1
Tr€OMETPUYECKOU ITPOrPECCU

79 CBoiicTBa 4JIeHOB apu(METUYECKON U 1
r€OMETPUYECKON ITPOrPECCUI

73 ®opmyitel N-To WwieHa apuPpMeTHIECKOHN 1 1
Tr€OMETPUYECKON ITPOrPECCUI

74 ®opmyitel N-To wieHa apuPMeTHIECKOHN 1 1
Tr€OMETPUYECKON ITPOrPECCUI

75 ®opmyitel N-TO WwieHa apuPpMETHIECKOHN 1 1
Ir€OMETPUYECKON ITPOTPECCUI

76 ®opMysIbl CyMMBI IEPBBIX N 4JIEHOB apu(pMETHUECKON 1
Y TEOMETPUYECKON ITPOrPECCUI

77 ®opMysIbl CyMMBI IEPBBIX N YJIEHOB apu(pMETHIECKON 1
U T€OMETPUYECKOI MPOorpeccuii

78 ®opMyIbl CyMMBI IIEPBBIX N YIEHOB apH(PMETHUECKOI 1
Y TEOMETPUYECKON ITPOTrPECCUI

79 3ajaun Ha TIPOIICHTHI, OAHKOBCKHUE BKJIAJBI U KPEIUTHI 1

80 3aaun Ha MPOLIEHTHI, OAHKOBCKUE BKIIA/IBI M KPETUTHI 1

81 3aaun Ha MPOLIEHTHI, OAHKOBCKUE BKIIA/IbI i KPESIUTHI 1

82 3aaun Ha MIPOLIEHTHI, OAHKOBCKUE BKJIA/IbI H KPEIUTHI 1




83 3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIAbI U KPEIUTHI 1
84 3ajaun Ha MIPOLICHTHI, OAHKOBCKHUE BKJIAJbI U KPEIUTHI 1
85 3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIAJbI U KPEIUTHI 1
[IpencraBnenue 0 CXOAUMOCTH NTOCIEA0BATEIBHOCTH, 1
86 0 CYMMHPOBAaHUHU OECKOHEYHO YOBIBArOIIICH
TE€OMETPHUYECKON MPOTrpeccuu
[IpencraBnenne 0 CXOAUMOCTH TIOCIIEOBATEIILHOCTH, 1
87 0 CYMMHPOBaHUHU O€CKOHEYHO YObIBarOIIeH
TEOMETPHUECKON IPOTPECCUU
88 Metoa MaTeMaTH4eCKON HHIYKINU 1
89 MeTtoa MaTeMaTUYeCKON HHITYKITUU 1
90 Kontponbnas padota nmo teme "Hucnosie 1
MOCJIeI0BATEILHOCTH U Mporpeccun”
91 Kopensb n-it crenenn. CBoiicTBa KOpHS N-i CTENIEHU 1
92 Kopens n-it crenenun. CBoiicTBa KOpHs N-ii cTeneHn 1
93 Kopens n-it crenenn. CBoiicTBa KOpHS N-i CTeTIeHN 1
94 CreneHs ¢ paluoHaIbHBIM MTOKA3aTeIeM U e€ CBOWCTBA 1
95 CreneHsb ¢ paluoOHaIbHBIM MTOKa3aTeIeM U e€ CBOMCTBA 1
96 CreneHs ¢ palmoOHaIbHBIM MTOKa3aTeIeM U e€ CBOMCTBa 1
97 ToxaecTBeHHbIE TPpeoOpa30BaHUs BBIPAKECHHUIH, 1
CoJiep>KaIInX KOPeHb N-i cTeneHn
08 ToxnaecTBeHHbIe TpeoOpa30BaHUs BIPAXKEHUH, 1

coJiepKaluX KOpeHb N-il CTeeHn




ToxnaecTBeHHbIe MpeoOpa30BaHus BRIPAKECHUIH,

% coJiepKaliux KopeHb N-i cTerneHn

100 ToxxnecTBeHHBIC TPEOOPA30BAHMS BBIPAKEHUH,
coJiep KalliX CTEIEeHb C PalMOHAIBHBIM ITOKa3aTeIeM

101 ToxxnecTBeHHBIEC TPEOOPA30BAHMS BBIPAKEHUH,
coJiep KalliX CTENEeHb C PalMOHAIBHBIM ITOKa3aTeIIeM

102 Kontponbnas padota mo teme "CremneHs ¢
palMoOHaAIbHBIM TTOKa3aTeaeM"

103 [ToBTOpenue u 0600meHre. Yncna 1 BEIYUCICHUS
(3amuch, cpaBHEHUE, JCHUCTBUSA C JCHCTBUTEILHBIMHU
YHCIIaMH, YACIIOBAS TIPsiMast )

104 [ToBTOpenue u 0600mEeHne. Yncaa u BEIYMCICHUS
(3amuch, cpaBHEHHE, JCHCTBUS C JCHCTBUTEILHBIMHU
YUCJIAMH, YMCIIOBAs TIpsiMast)

105 [ToBTOpeHue u 0600meHue. Uncna 1 BEIYUCICHUS
(IpOLIEHTHI, OTHOLIEHUS, TPOTIOPLIUN)

106 [ToBTOpenue u 0606menHue. Yncna u BEIYUCICHUS
(TIpOIIEHTHI, OTHOILIEHUS, TPOTIOPIIUHN)

107 [ToBTOpenue u 0606menHue. Uncna u BEIYUCICHUS
(perrenue 3a1a4 U3 peanbHON KU3HH)

108 [ToBTOpenue u 0600meHue. Urcna v BEIYUCICHUS
(perenue 3a1a4 U3 peanbHON KU3HH)

109 [ToBTOpenue u 0600meHue. Urcna v BEIYUCICHUS
(okpyrienue, npuOIMKEHUE, OLIEHKA)

110 [ToBTOpenue u 06061mIeHue. TeKkCTOBBIC 3a1aUn
(perieHne TEKCTOBBIX 3a7a4 apu(PMETUUECKUM U
anredpanvdeckuM crocodamm)

111 [ToBTOopenue u 0600menue. TexcToBbie 3a1aun

(perieHne TEKCTOBBIX 3a7ad apu(PMETUYECKUM U




anredpandecKuM Croco0amMu)

112

[ToBTOopenue u o6o0mIeHue. TeKCTOBBIC 3a1aun
(peleHre TEKCTOBBIX 3a7a4 apU(PMETUICCKUM U
anredpandecKuM Croco0amMu)

113

[ToBTOpenue u 06006meHue. TekcToBbIC 3a1aun
(pemeHye TEKCTOBBIX 3a7a4 apU(PMETHIECKUM U
anredpanvyeckuM crnoco0amu)

114

[ToBTOpenue u 0600meHue. TekCTOBbIC 3a1aun
(pemieHne TEKCTOBBIX 3a7a4d apu(PMETUIECKUM U
anredpanvyeckuM crnoco0amu)

115

[ToBTOpenue u o6o0mIeHUe. TeKCTOBBIC 3a1a9u
(pelieHre TEKCTOBBIX 3a7a4 apU(PMETUICCKUM U
anredpanvecKuM croco0aMu)

116

[ToBTOpeHue u 06061IeHNEe. Anredpanyeckue
BbIpakeHus (IIpeodpa3oBaHue anredpandeckux
BBIpQ)XEHUI, COJIEpKAIUX CTENEHb C LIETbIM
MOKa3aTeseM)

117

[ToBTOpeHue u 06061IeHNE. Anredpanyeckue
BbIpaXKeHUS (MpeoOpa3oBaHue anredpanyecKux
BI)Ipa)KCHHfI, COZACPpKAIMX CTCIICHL C LECJIbIM
MOKa3aTesIeM)

118

[ToBTOpenue u 06o0meHne. Anredopandyeckue
BbIpaXkeHUS (MpeoOpa3oBaHue aaredpanyecKux
BBIpa)KCHHﬁ, COZACPpKAIMX CTCIICHb C TEJIbIM
TOKa3aTeJIeM)




119

[ToBTOpenue u o6o0menue. Anredpanyeckue
BbIpaXeHUs (IIpeodpa3oBaHue anredpandeckux
BBIpO)XEHUH, cofiepKamux apumeTnaecKkuit

KBaJIpaTHBIN KOPEHbD)

120

[ToBTOpenue u o6o0meHue. Anredbpanyeckue
BbIpaXeHUs (IIpeodpa3oBaHue anredpandeckux
BBIpO)XEHUH, cosiepKamux apuMeTnaecKuit

KBaJIpaTHbIN KOPEHB)

121

[ToBTOpeHue u 0600mEeHe. AnredpanvecKue
BBIpaKeHHS (MpeoOpa3oBaHue anreOpanvdecKux
BBIpOXEHUH, coliepKamux apuMeTnaecKuit

KBaJIpaTHBIA KOPEHB)

122

[ToBTOpeHue u 0600mEeHne. Anredopanveckue
BhIpa)keHUs (IIpeoOpa3oBaHue IEIbIX U
JIpOOHOpAIIMOHAILHBIX BBIPAKCHUH )

123

[ToBTrOpenue n o6o0meHue. Anredpanyeckue
BbIpakeHUs (MpeoOpa3oBaHue LEIbIX U
IPpOOHOPaIMOHAIBHBIX BHIPAYKEHUH )

124

[ToBTOpeHue u 06061IeHNE. Anredpanyeckue
BbIpakeHUS (MpeoOpa3oBaHKe LETbIX U
IpOOHOPaIMOHAIBHBIX BHIPAYKEHUH )

125

IToBTOpenue u o6o0mIeHNe. Anredpanueckue
BBIpaXKeHUs (IPpeoOpa30BaHUE LENbIX U
IPOOHOPAIIMOHATIBHBIX BBHIPAKEHHN )

126

[ToBTOpenue u 06o0menne. Anredpandeckue
BBIpXEHUS (Pa3I0KEHNUE MHOTOUICHA HA MHOXHUTEIH,
B TOM YHCIIE C UCIOIh30BaHUEM (OpMyTT
COKPAIIICHHOT'O YMHOKEHHSI)




127 [ToBTOpenue u 0600mEeHne. Anredopanveckue 1
BBIpa)XEHUS (Pa3IoKeHUE MHOTOUWICHA HA MHOYKUTEIH,
B TOM YHCJIE C HCIIOJIb30BAaHHEM (HOPMYIT
COKpAIIEHHOTO YMHOCHHS )

128 [ToBTOpeHue u 0600mEeHNe. Anredpanyeckue 1
BBIPpAXKCHUA (pa3HO)KCHI/IC MHOI'O4JICHAa HaA MHOXXUTCJIN,
B TOM YHCJIE C UCIOJIb30BaHUEM (hopmyt
COKPALIEHHOI'0 YMHOXEHUS)

129 [ToBTOpeHue u 0600mEeHNe. ANredpanyecKue 1
BBIpaKEHUS (MOJICTIUPOBAHUE C TIOMOIIBIO (OPMYIT
peabHBIX MPOLIECCOB U SBJICHUI )

130 OyHkuuK (MOCTPOCHUE, CBOMCTBA M3YUEHHBIX 1
yHKLwMi)
131 [ToBTOpenue u 0606menue. yHKIUU (IOCTPOEHHE, 1

CBOMCTBA N3YYEHHBIX (PYHKIINN)

132 [ToBTOpenue u 0606menne. yHKUU (MOCTPOEHUE, 1
CBOMCTBA M3YYEHHBIX (PYHKIINN)

133 [ToBTOpenue u 06o06menue. Oynkiuu (rpadguueckoe 1
pellieHre ypaBHEHUH U UX CHCTEM)

134 [ToBTOpenue u 06o61menue. PyHkuu (rpadpuueckoe 1
pelleHre ypaBHEHUH U UX CHUCTEM)

135 Hrorosast konTpopHas paboTa 1

136 [ToBTOpeHue u 0600meHue. DyHKITUN 1
(MoIeIMpPOBaHUE PEATbHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

. Anreb6pa (yriyOJeHHBIN YpoBeHb, B 2 yacTsx), 7 kiacc/ Yacth 1: MopakoBuy
A.l'.; YHacte 2: Mopakosuu A.I'. u npyrue; roa pepakiueid MopakoBuua A.T,
O6mrectBo ¢ orpanndeHHOM 0TBeTCTBeHHOCTHIO « MOl MHEMO3MHA»

. Anrebpa (yrimyOsieHHBIN YpOBEHB, B 2 dacTax), 8§ kiacc/ Yacts 1: MopakoBuy
A.T.; Yacte 2: Mopakosuu A.I'. m npyrue; rox pemakumern Mopuakosnua AL,
O6mecTBO ¢ orpanndeHHON oTBeTCTBeHHOCThIO « MOl MHEMO3MHA»
. Anrebpa (yriyOJeHHBIN YpoBeHb, B 2 HacTsix), 9 kmacc/ Yacth 1: MopakoBuy
A.l'.; Yacte 2: Mopakosuu A.I'. u npyrue; roa pemakuueird MopakoBuua A.l.,
O6mrecTBO ¢ orpannueHHoOM oTBeTCTBeHHOCTHhIO « MOl MHEMO3MHA»
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3. EpmoB A.Il., Tono6opoarko B.B., EpmoBa A.C. CamocTosATenbHbIE W
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ypoBHH, ABTOp FO.B. llleneneBa»- M. IIpocemenue, 2016.
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6. www.ege.edu
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