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AHHOTAIIUSA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOILEro
oOpa3oBaHus: OHA 00ECIIEYUBAET U3YUCHHUE JIPYTUX JUCUUIIIMH KaK €CTeCTBEHHO-
HAay4yHOTO, TaK W TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAUMO ISt
NpOJOJKEHUsST o0pa3oBaHUsT U JJIsl TOBCEIHEBHOM Ku3HU. Pa3Butue vy
oOydJaronuxcsi Hay4HbIX MPEACTABICHUN O TMPOUCXOKICHUM U CYUIHOCTH
anredpanyeckux aOCTpakiui, crnocode OTpaKeHHUS MaTEeMaTUYeCKOW HayKou
SABJICHUM U TIPOLIECCOB B TMPHUPOJE U OOIIECTBE, POJM MaTeMaTH4Ye€CKOTO
MOJCIIUPOBAHUS B HAy4YHOM TIO3HAHWM W B TIPAKTHKE CIOCOOCTBYET
(bOpMHUPOBAHNIO HAYYHOTO MUPOBO33PEHUS W KAYECTB MBIIUICHUS, HEOOXOIMMBIX
JUIsL ajanTalud B COBPEMEHHOM IdpoBoM obOmiectBe. M3ydyeHue anreOpsl
o0OecrieynBaeT  pa3BUTUE yMEHUS  HaOdOAaTh, CpaBHUBATh, HAXOJUThb
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JICMCTBHUSI, BBIBOJBI, (hOPMYJIUPOBATH
yTBepxkaeHus. OcBoeHHe Kypca ainreOpbl oOecrneurBaeT pa3BUTHUE JOTHUUYECKOTO
MBIIIJICHUS OOYYalOIUXCSA: OHU MCIOJIB3YIOT JICIYKTUBHBIE W HWHAYKTHUBHBIC
paccyxJieHus, o00OIleHre W KOHKPETU3alMio, a0CTparupoBaHUE M aHAJIOTHIO.
OOyuenue anrebpe mpeAnosiaraeT 3HAYUTEIBHBIH O0BEM CaMOCTOSTEIHHOM
NEATENbHOCTH OOYyYaloIIUXCs, IO3TOMY CaMOCTOSITEIbBHOE pEIIeHHe 3ajad
0OyJaroIIMMUCS SIBIIAETCS peanu3aluent AesTeIbHOCTHOTO MIPUHITUIIA O0yUEHHUS.

B crpyktrype mnporpammel yuyeOHOro Kypca «Auredbpa» yriyoi€HHOTO
U3YUYEHHSI OCHOBHOE MECTO 3aHHMMAIOT COJAEPIKATEIbHO-METOJINYECKUE JTUHUU:
«HYucna ¥ BBIYUCICHUS», «ANTeOpanvyecKue BhIpaAXKEHUS», «YpaBHCHUS W
HepaBeHCTBa», «DyHkiuu». Kaxmas u3 3TUX coaepKaTelbHO-METOANYECKUX
JUHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUCHUSI Kypca, B3aUMOJICHCTBYS C
IpPYTUMHU €ro JUHUsSMU. B Xxoxe u3ydeHuss Kypca OOyYaronIMMCSl TPUXOIUTCS
JIOTUYECKHU PacCykaaTh, UCMOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsA3U
C 3TUM B MPOTrpamMMy y4eOHOTO Kypca «Anredpa» BKIIOUECHBI HEKOTOPBIE OCHOBBI
JIOTWKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pazjeliax MaTeMaTU4eCKOro
oOpa3oBaHHUsI W  CIIOCOOCTBYIOIIME  OBJAJCHHUIO  OOYYAIOIIMMHUCI  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YecKoro s3bika. CojepkaTelbHOM W CTPYKTYPHOM
OCOOEHHOCTBIO Y4YeOHOro Kypca «AnreOpa» SBISETCS €ro WHTErpUPOBAHHBIN
XapaKkTep.

Conepxxanne nuHUM «Yuciaa ¥ BBIYUCICHUS» CIY)KHUT OCHOBOM JIiA
JATbHEUIIIET0 U3yUYeHUSI MAaTEeMAaTHKH, CTIOCOOCTBYET Pa3BUTHIO y OOYyYaOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (OPMUPOBAHUIO YMEHHUS TOJIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETCHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCEIHEBHON
KW3HU. PazBuTHE MOHATUS O YUCJIE HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBSI3aHO C PAIIMOHAIBHBIMU U MUPPALMOHAIILHBIMU YUCIaMU, (OpMHUpPOBAHUEM



MIPEACTABICHU O JEWCTBUTEIBHOM YHCJIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JIMHUM OTHECEHO K CpeHEMY o0LIeMy 00pa30BaHUIO.

ConepsxkaHue IBYX anreOpandecKux JIHHUN — « AreOpandecKue BhIPKESHUSD)
U «YpaBHEHHsS] U HEPAaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHHIO Y OOYUArOIINXCSA
MaTeMaTUYECKOro amnmnapara, HeoOXOOUMOTro ISl PEIIeHHs 3aJad MaTeMaTHKH,
CMEXXHBIX NPEAMETOB U OKpYXkaroliei peanbHocTH. Ha ypoBHE 0OCHOBHOIO 00111€TO
oOpa3oBaHMsl y4eOHBI MaTepuajg TPYHNIOUPYETCS BOKPYr  PalMOHAIBHBIX
BBIpaKEHHMI. AjreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKU KakK s3bIKa IS
MIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH, ONUCAaHUs IPOLECCOB U  SABJICHHUU
peasibHOTO MHpa. B 3amaunm oOydeHus anredpe BXOIAT TaKkKe JajbHeiiee
pa3BUTHE AITOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOAMMOIO, B YacCTHOCTH, IS
OCBOEHHMSI Kypca HWH(OPMATUKH, U OBJIAJEHUE HABBIKAMHU JEAYKTHUBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHUIO
BOOOpaXeHUs1, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUYECTBY.

Copepxanue (pyHKIMOHATBHO-Tpa(UUECKON JIMHUN HAlEJICHO Ha MOJyYeHUE
oOy4aroluMuUCs 3HaHUM 0 (QYHKUUAX KaK BaKHEHIIeW MaTeMaTHYeCKON MOJAENIn
JUIS OTIMCAHUsS U UCCIIEOBaHMs Pa3HOOOPa3HbIX MPOLIECCOB U SIBJICHUN B MPUPOE
n obmiectBe. M3yueHne Mmarepuana CHOCOOCTBYET Pa3BUTHIO y OOyHarOIIUXCS
YMEHUS UCTIOIb30BATh PA3JINYHbIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOT'0, CHUMBOJIMYECKOTO, I'papuecKoro, BHOCUT BKJIaJ B (OPMHpPOBAHUE
IPEICTaBICHUN O POJIM MATEMATUKU B Pa3BUTUU LIMBUIIN3ALUU U KYJIbTYpPHI.

VYrnyOnéHHbIN Kypc anreopsl XapaKTEPU3yeTCs U3Y4EHUEM
JOTOJHUTENBHOIO TEOPETUYECKOTO ammapaTta W CBS3aHHBIX C HUM METOJOB
peuieHust 3anad. AnreOpa SIBISeTCS  S3BIKOM JJISI  ONMHMCAHUS OOBEKTOB U
3aKOHOMEPHOCTEW, CIY>KUT OCHOBOM MaTeMaTUYeCKOro MojenupoBanus. llpu
TOM CaMH OOBEKTbl MAaTEMaTHYECKHX YMO3AKJIIOUCHHM M NpPUHATbIE B airedpe
OpaBWjia HUX KOHCTPYHUPOBAHMSI CIOCOOCTBYIOT  ()OPMHUPOBAHHMIO yMEHUU
000CHOBBIBAaTh U JIOKAa3bIBATh CYKJICHUS, Pa3BUBAIOT MAaTEMaTUUYECKYI0 MHTYHUIIMIO,
KpaTKO M HAIJISIHO PACKPBIBAIOT MEXAaHU3M JIOTUYECKHX MOCTPOCHHM M y4yaT HMX
npuMeHeHuto. Tem campiM anreOpa 3aHMMaeT OAHO M3 BEAYIIMX MECT B
(opMUPOBaHNN HAYYHO-TEOPETUUYECKOTO MBIIIICHUS 00yYarOIINXCS.

CornacHo yueOHOMy maHy B /-9 Kimaccax wu3y4aeTrcss Y4eOHBI Kypc
«Anredpa», KOTOPBIM BKJIIOYAET CIEIYIOLUIME OCHOBHBIE PA3AEINbl COJEPIKAHUS:
«Yucna W BBIUUCICHUS», «AJredpanyeckue BbIpAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUI.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurtcs 408 yacos: B 7 kiacce
— 136 gacoB (4 gaca B Hezemo), B 8 kinacce — 136 yacos (4 yaca B Henenmo), B 9
kiacce — 136 yacoB (4 yaca B He/IeIO).



COILEPKAHUE OBYUYEHUSA
7 KIIACC

Yucaa v BIYMCICHUSA

Panmonaneupie uyucna. CpaBHEHHE, YHOpSAOYMBAHUE M apuUPMETHUYECKHE
NEUCTBUS C pallMOHATIBHBIMU YKCIaMu. YKclioBas npsiMasi, MOyJb YHACIIA.

Crenenb ¢ HaTypajlbHBIM ITOKAa3aTelleM M €€ CBOMCTBA. 3amucCh 4uCia B
NECATUYHOW MO3UIIMOHHON CUCTEME CUHUCIICHHUS.

Pemmennie TekCTOBBIX 3a7au apuPMeTHUecKuM crocoboM. Pemienue 3amgau u3
peasbHOM MPaKTUKK Ha YacTH, Ha JpOOH, Ha MPOLIEHTHI, MPUMEHEHUE OTHOILICHHIA
U TpONOpUUN MNpU pEUIeHUW 3aj]ad, pelIeHHe 3a/lad Ha JBWXKEHHE, padoTy,
NOKYTKH, HAJIOTH.

JlenumocTs 1enbiX ynucea. CBoiicTBa ASIUMOCTH.

IIpocteie u cocraBHble uncia. YETHble n Heu€THble uyucna. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. TlpusHaku AECIUMOCTH CYMMBI H
IPOU3BEACHUS LENBIX YNCEI IPU PELICHUH 3a/1a4 C IPAKTUYECKUM COJIEP)KAHUEM.

HaubGonpiuii o0muii 1eauTens 1 HauMEeHbIlee 00IIee KpaTHOE ABYX YHUCeT.
B3anMHO nipocTeie yncna. AnroputM EBkinuna.

Jlenenue ¢ octaTkoM. ApupMeTndyecKre onepaluy HaJl OCTaTKaMu.

AJire0OpanvecKkue BbIpasKeHHUs

BoelpaxkeHne ¢ TNEepeMEHHbBIMU. 3HAYEHUE BBIPAKEHUS C IMEPEMEHHBIMHU.
[IpeacTaBienre 3aBUCUMOCTH MEX/y BEIMUUHAMHU B BUJI€ (DOPMYJIBI.

ToxnaectBo. ToxnecTBeHHbIE TpeoOpa30BaHUs aNreOpandeckux BbIPaKEHUH.
JloKa3aTenbCTBO TOXKAECTB.

OnHowiensl. OTHOWIEH CTaHAAPTHOTO BU1a. CTENEHb OHOWICHA.

MHorowiensl. MHorowieH crapapTHoro Buja. CTeneHb MHOIOYJICHA.
CrnosxeHue, BbIUMTAHUE, YMHOKEHUE U JejieHue MHorowieHoB. [IpeoGpa3oBanue
L[EJIOr0 BhIpaxkeHusi B MHOrouwieH. KopHu MHOrousiexa.

@opMyJIbl COKPAIIEHHOTO YMHOXEHUS: KBaJpaT CYMMbl M KBaJpaT Pa3HOCTH
IBYX BBIpQKEHHMH, KyO CyMMbl M KyO pa3HOCTH JBYX BBbIpaK€HHUIl, pa3HOCTb
KBaJIpaTOB JBYX BBIPAXECHUH, NPOU3BEACHUE PA3HOCTH M CYMMBI JBYX
BBIPAKEHUI, CyMMa U pa3HOCTh KyOOB ABYX BBIPaKEHHI.

PaznoxeHnune MHOTOWIEHa Ha MHOXKUTENU. BoiHeceHrne 00111ero MHOXKUTEINS 3a
CKOOKU. MeTos rpynnupoBKHy.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue ¢ onHou nepemeHHor. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OJHOW IepeMeHHOW. PaBHOCWIBHOCTH ypaBHEHUW. YpaBHEHHE  Kak
MaTeMaTH4EeCKasi MOJIEIIb PEAJIbHOW CUTYaLlUH.



JInHeliHOE ypaBHEHME C OJHOM IEepeMEHHOW. UuCiao KOpHEW JIMHEMHOTO
ypaBHEHUs. PerieHue TEKCTOBBIX 3aJad4 C IOMOIIBIO JIMHEHHBIX YpaBHEHUM.
JInHelHOE ypaBHEHHE, COJIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. [ paduk TMHEHHOTO ypaBHEHUS C ABYMsI
nepeMeHHbIMU. CHCTeMbl JIMHEWHBIX YpPaBHEHUH C JBYMsI IE€PEMEHHBIMH.
I'paduueckuit Meton perieHds CUCTEMbl JMHEWHBIX YPaBHEHHH C JIBYMS
nepeMeHHbIMU. PelieHne cucTeM JIMHEWHBIX YpaBHEHUN C IBYMs I€PEMEHHBIMHU
METOJIOM IIOJICTAHOBKM M METOAOM ciokeHus. Cucrema JBYX JIMHEWHBIX
YPaBHEHUH C IBYMS IIEPEMEHHBIMHU KaK MOJEINb PEAIBHONW CUTYallUH.

DyHKUNHA

Koopannara Toukn Ha npsmoil. Hucnossle npoMexyTku. PaccrosiHne Mexny
JBYMSI TOUKaMH KOOPAUHATHON ITPSAMOM.

[IpssmoyronbHas cucremMa KoopauHat. AOcuucca W OpAMHATA TOYKU Ha
KOOPJIMHATHOM MIOCKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (opMynamu. YTeHue
rpauKOB peaibHbIX 3aBUCUMOCTEN.

OyHKIMOHANbHBIE 3aBUCUMOCTH MEXAy BenuuuHamu. [loHsTue QyHKIUH.
OyHKIMS KAk MaTeMaTHdecKas MOJellb pealbHoro nponecca. OO6nactb
omnpeneneHuss M obnactb 3HaueHU QyHkuuu. CrnocoObl 3anaHus  (yHKIHH.
I'padux pynkumu. [ToHATHS MakcuMymMa U MUHUMYyMa, BO3pacTaHusi U yObIBaHUA
Ha IIpUMeEpax peaIbHbIX 3aBUCHUMOCTEN.

Jluneitnass pyukmus, e€ cpoictBa. ['paduxk nunennoit dynkuuu. ['paduk
Gynkun y = |X|. Kycouno-3anannabie GyHKINH.

8 KJIACC

Yucia 1 BbIYMCICHUS

KBagpatnbie kopHU. Apu(dMeTHuecKril KBaApaTHbIA KOPEHb U €ro CBOICTBA.
[TonsiTe wuppanMoHanbHOrO 4yucia. J[elCTBUS C UPPAUUOHAIBHBIMUA YHCIAMMU.
CBoiicTBa I€MCTBUN C UPPALMOHAIBHBIMU YuciaaMu. CpaBHEHHE UPPALIMOHAIBHBIX
quced.

[IpencraBiennss O pacHIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXKeECTBa
HaTypalbHbIX, LEJbIX, PALNUOHAIBHBIX, JACHCTBUTEIBHBIX uHcel. (CpaBHEHHE
yuces. YucaoBble TPOMEKYTKHU.

HevictBust ¢ ocrtatkamu. OctaTku creneHeil. I[IpuMmeHeHue OCTaTKoOB K
PELICHUIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MUPA, JJIUTEIBHOCTh IMPOLECCOB B
OoKpykaromeM Mupe. CTaHIapTHBIM BUJ YUCIIA.

Auire0panvecKkue BbIpasKeHUs

AnreOpaunveckass aApoOb. JlomyCTUMbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-
palMOHaNbHBIX BhIpaxkeHUsAX. OCHOBHOE CBOMCTBO aireOpandyeckoil Apoou.



CnoxeHrne, BBIYMTAHWE, YMHOXXECHHE W JIeJICHHE aireOpanvecKux JapoOei.
Brienenue 1enoi yactu anredpandeckon Apoou.

PanmonanbHbie BBIPAKCHU. ToxiecTBEHHBIE npeoOpa3zoBaHus
PAlMOHAIIBHBIX BBIPAKCHUU.

JlomycTuMbIE  3HA4Y€HHsI IIEPEMEHHBIX B  BBIPAXKEHUAX, COJAEPIKALINX
apudmeTrnyeckue KBaJpaTHble KOpHH. TOXZAECTBEHHbIE MpPeoOpa3oOBaHUs
BBIPKEHUMN, ColepKalIUX apu(METUIECKUE KBAIPATHBIE KOPHH.

Crenenb ¢ 1eNbIM TMOKazaTeneM u €€ cBoiMcTBa. [IpeoOpa3zoBanue
BBIPAKEHNN, COAECPIKAINX CTEIICHHU.

YpaBHeHusi 1 HEpaBeHCTBA

KBampatHoe ypaBHeHune. @opMmyna KOPHEH KBagpaTHOTO YpPaBHEHUSI.
KonnuecTBO NEMCTBUTENBHBIX KOPHEN KBaApaTHOTO ypaBHeHUs. Teopema Buera.
VYpaBHEHUsA, CBOJMMBIE K JIMHEHMHBIM YpPaBHEHHMSIM WM K  KBaJpaTHbIM
ypaBHeHUsAM. KBaznpaTHOe ypaBHEHHE C TapaMeTpoM. Pelienre TEKCTOBBIX 3a7a4 C
ITOMOUIBIO KBA/IPATHBIX YPABHEHUM.

JlpoOHO-palloHaNbHBIE  ypaBHEHHUsA. PemieHne  ApoOHO-palMOHaIbHBIX
ypaBHEHUH. PelleHne TEKCTOBBIX 3aJady € IOMOIIbIO JIPOOHO-pallMOHATbHBIX
ypaBHeHUH. ['padnueckas UHTEpIIpeTalis YpaBHEHH ¢ IBYMSI IEPEMEHHBIMH.

Uucnosele HepaBeHCTBA. CBOMCTBA YNCIOBBIX HEPABEHCTB.

HepaseHcTBO ¢ nepemenHoi. CTporue n HecTporue HepaseHcTBa. ClioKeHHUe
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHMBAaHUE 3HAYCHUS BBIPAKEHUS.
J10Ka3aTenbCTBO HEPABEHCTB.

[loHATHE O pELIIEHMM HEPABEHCTBA C OJHOM IEpeMEHHOU. MHOXKECTBO
pelIeHn HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHEelHOE HEPABEHCTBO C OJHOM NEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Peuienne nMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CHUCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM IIEpEMEHHOM. PeleHue TeKCTOBBIX 3aaad ¢
MOMOILBIO JINHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOYyHKIUU

OO6nacth onpeneneHuss 1 MHOXKECTBO 3HaUeHU QyHKimu. CriocoObl 3a1aHus
bynakuui. ['padux dynkuun. Urenue cBoiicTB dhyHKumu 1o e€ rpaduxy. IIpumeps
rpa@uKoB GYHKIIHMA, OTPAKAIOIIUX PEATTbHBIE MPOIECCHI.

Jlunetinas Qyskuus. DyHKIUM, OMKCHIBAIOIIUE TPSAMYI0O M OOpPaTHYIO
IPOINOPLMOHATIbHBIE 3aBUCUMOCTH, UX TpaduKH.

Oynximn Y = kx, y = kx + b, y = kiX, y = X3, y = Vx, Yy = |X| 1 ux cBoiicTBa.
Kycouno-3anannsie GpyHKIUU.

9 KJIACC

Yuciia 1 BEIYUCJICHUSA



Kopenp n-ii crenenn u ero cpoiictBa. CTeneHb € pauUMOHAIBHBIM
II0Ka3aTeseM U €€ CBOMCTBA.

AJredpanveckue BbIPaKeHHsA

ToxnaecTBeHHble NpeoOpa3oBaHUs BBIPAKEHUN, COJEpKALIMX KOpPEHb N-ii
creneHu. ToXKnecTBEHHbIE TPeoOpa30BaHus BBIPAKEHUM, COIEPKAIIUX CTEIEHb C
pPalMOHAIBHBIM ITOKA3aTEIIEM.

KBanparneiii TpéxuneH. KopuHu kBagpaTHoro TtpéxwieHa. Paznoxenue
KBaJIPaTHOTO TPEXWICHA HA JTMHEHHBIE MHOXKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBaaparnasle ypaBHeHus. [IpruMepsl IpUMEHEHUN METOJOB PaBHOCUIIBHBIX
npeoOpa3oBaHUid, 3aMEHbl MEPEMEHHOM, TIpaHUUecKoro MeTojAa IpU PEIICHHU
ypaBHEHHM 3-1 U 4-11 cTeneHex.

Pemenue qpoOHO-pallnOHATBHBIX YpaBHEHU.

Pemenne cucrem ypaBHEHHM ¢ IByMs IIEPEMEHHBIMU. Pelienue npocrenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHUH C JABYMs MEpEMEHHbIMU. ['paduyeckuid MeToJ
pELIEHUs] CUCTEMBI HEJIMHEHHBIX YpPAaBHEHUN C JABYMs nepeMeHHbIMU. Cucrema
JBYX HEJIIMHEWHBIX ypaBHEHUN C JByMs NEPEMEHHBIMH KaK MOJEIb pPEajbHOU
CUTYyalUU.

Uucnosele HepaBeHCTBA. PelieHne JIMHEMHBIX HEPAaBEHCTB. J[0Ka3aTenbCcTBO
HEPABEHCTB.

KBampaTHpie HepaBeHCTBa ¢ OJHOM NEPEMEHHOM. PemieHne KBaapaTHBIX
HEPaBEHCTB IrpaUuecKUM METOJOM M METOJIOM MHTEpBajoB. MeTo/l MHTEpBaJIOB
IUIsl pAllMOHAJIBHBIX HEpaBeHCTB. IIpocTeline HepaBeHCTBA ¢ TapaMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 C IOMOILBI HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHncTBO ¢ aByMsA INepeMeHHbIMU. PellleHHe HepaBeHCTBA C JBYMs
nepeMeHHbIMH. CHUCTeMBbl HEpPaBEHCTB C ABYMsI MepeMeHHbIMH. ['paduueckuit
METO/| PELICHUS CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DOYyHKIUU

Oyukuusa.  CpoiictBa  QyHKIMA:  Hyau  QYHKUHAH,  OPOMEKYTKH
3HAKOMOCTOSIHCTBA (DYHKIMHU, TPOMEKYTKHA BO3pACTaHMUS M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIE (PYHKIIMU, HAaOOJIbIlIEe U HAUMEHbIIIEE 3HAYCHUS (PYHKIIUU.

KBagpatuunas Qysukmuss u e€ cBoiictBa. lcmonb3oBaHue CBOWCTB
KBaJApaTUyHOM  (QyHKUMM ana  pemeHuss 3agad. [loctpoenume  rpaduka
kBagpatuyHoil (yHkuuu. I[lonoxenue rpaduka KBaApaTUYHOM (YHKIMM B
3aBHCHMOCTH OT e kodhdurmentos. ['pabuxu dyskmmii y =ax2, y = a(x — m)°u 'y
= a(x — m)? +n. [ToctpoeHue rpadrKoB GYHKIMIA ¢ TOMOIIBIO IPEOOPa30BAHMIA.

Hpob6Ho-nuneinas Gynkuus. MccenenoBanue GyHKIMMA.

®yHKMs Y = X" ¢ HATypaIbHBIM IOKa3aTeaeM N 1 e rpaduk.

Yuci0BbIC OCTIEI0BATEIBHOCTH M MIPOrPeCcCuH



[TonsiTue wYmcnIOBOW TOCHEenOBaTeIbHOCTH. KoOHEUHBbIE W OECKOHEYHBIC
NoCHeN0BaTeNbHOCTH.  OrpaHWyeHHas  NOCJIENOBATENbHOCTb.  MOHOTOHHO
Bo3pacTatomiasi  (yObIBaroias)  mocienoBaTenbHOCTh.  CrocoObl  3aJlaHus
MOCJIEI0BATEILHOCTH: OIUCATENbHBIN, TAOIWYHBINA, C MOMOLILI0 (GOPMYIBI N-TO
YJIeHa, PEKyPPEHTHBIN.

Apudmernueckass u reomerpuueckass nporpeccur. CBONCTBa YIJIEHOB
apuMeTHYeCKOM W TeoMeTpudecKkord mporpeccuit. Dopmynbl N-TO  WiIeHA
apu(pMeTHYeCKON U reomeTpuueckoil mporpeccuit. @opMyibl CyMMbI TEPBBIX N
YJICHOB apuU(PMETHUUECKON U TeOMETPUUYECKO mporpeccuil. 3agaun Ha MPOLIEHTHI,
OAHKOBCKHUE BKJIa/Ibl, KPEIUTHI.

[IpencraBieHne O CXOOUMOCTH TIOCJIEIOBATENBHOCTH, O CYMMHPOBAHUU
0EeCKOHEYHO yOBbIBAIOIIEH r€OMETPUUECKON MTPOTPECCHH.

Merton maTematnyeckont nHAyKuu. [Ipocreimme npumepsl.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI YUHEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM YPOBHE OCHOBHOI'O
OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJbTaThbl OCBOEHHS IMPOrpaMMbl MO MAaTEMAaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS:

NpPOSIBJICHUEM HHTEpeca K TMPOIUIOMY U  HACTOAIIEMY POCCHMCKOM
MaT€MaTHKH, [IEHHOCTHbIM  OTHOIIEHHEM K  JIOCTHXKCHHSM  POCCHHCKHUX
MAaTEMATUKOB U POCCHUMCKOM MAaTeMaTUYECKOW IIKOJIbI, K HMCHOJB30BAHUIO ITUX
JTOCTUKEHUN B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpaskIaHCKOr0 H JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00S3aHHOCTEN TpakJIaHWHA U peallu3alluid €ro
npaB, TMPEJICTABICHUEM O MaTEeMaTUYECKUX OCHOBaxX (DYHKIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYpP TPakKIaHCKOTO oOllecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHUIO dTUUECKUX MPOOJIeM, CBSI3aHHBIX
C MPaKTUYECKUM MPUMECHEHUEM JOCTHKCHUW HAYKH, OCO3HAHUEM BaXKHOCTH
MOPAIBHO-3TUYECKUX MMPUHILIMUIIOB B JIEATEIIBHOCTH YYEHOTO;

3) TpyA0BOr0 BOCIIUTAHUSI:

YCTAaHOBKOW HA AaKTUBHOE YyYacTUE B PEIICHUH NPAKTUYECKUX 3a7ad
MAaTEMAaTUYECKOM HAIPaBICHHOCTH, OCO3HAHHUEM BAXKHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHMsI HAa TPOTSHKEHUM BCEH KU3HU IS YCHENTHOW MpodecCuoHaIbHON
NEATeIbHOCTY W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MMOCTPOCHUEM UHIUBUIYATHLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB 1 OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3CTETHYECKOr0 BOCTIMTAHMA:

CITIOCOOHOCTBIO K  SMOIMOHAIBHOMY M  3CTETHUYECKOMY  BOCIPHSTHIO
MaTeMaTHYCCKNX OOBEKTOB, 3a/ad, PEUICHUM, PACCYKICHHH, YMEHHUIO BUJICThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEelH HAYYHOI0 MO3HAHMS

OpPUEHTALIMEXd B JEITEIBHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4YHBIX
MIPEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKa, IIPUPOJIBI U
o011ecTBa, MOHMMAHUEM MaTEeMaTUYEeCKOM Hayku Kak cdepbl YeloBEeYeCKOM
JNEATEIbHOCTH, 3TAllOB €€ Pa3BUTUS M 3HAYMMOCTH ISl PA3BUTHUS LIMBUJIM3ALINH,
OBJIAJICHUEM SI3BIKOM MAT€MAaTUKU U MATEMATHUYECKOW KYJIbTYPOU KaK CPEICTBOM
MMO3HAHWS MHUPa, OBJIAJICHUEM HaBBIKAMU UCCJIEIOBATEIILCKOM JESITEIIbHOCTH;

6) ¢u3nUYecKOro BOCHHUTAHHS, (POPMHPOBAHHUS KYJIbTYPbI 310POBbS M
IMOUUOHAJIBLHOTO 0JIArOMOJIyYHs:



TOTOBHOCTBIO TPUMEHSATH MAaTEMaTUYECKUE 3HAHMS B HHTEpPECAX CBOEro
3I0pOBbsl, BEIEHUS  370poBOro  oOpa3a JKU3HM  (340pOBOE  IUTAHUE,
cOamaHCUPOBAHHBIA PEKUM 3aHATUH M OTHbIXa, peryispHas ¢uznyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKAa peQieKCHH, MPHU3HAHHEM CBOETO
IIpaBa Ha OLIMOKY M TAKOT'O K€ MpaBa JPYyroro 4eJoBeKa;

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

OpUEHTalMEeN Ha NPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHUM JUIs pelleHus 3a/1ad
B 00JIaCTU COXPAHHOCTH OKPYKAIOLIEH Cpelbl, IUIAHUPOBAHUS TMOCTYNKOB M
OLICHKM WX BO3MOXXHBIX IOCIEACTBUN Uil OKpPYKArOUIEd Cpelbl, OCO3HAHHUEM
IJ1I00aIBbHOTO XapakTepa 3KOJIOTHYECKUX MPOOJIEM U MyTEN UX PELICHUS;

8) aganTanmuu K M3MEHSIIOIIMMCS YCJIOBHSIM CONMAIbHOH W MPHUPOIHOM
cpenbl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YUCIIE
YMEHUE YUYUThCS Yy APYIUX JIOJEH, NpUOOpEeTaTh B COBMECTHOW JE€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAUMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HaHUM, (OPMYyJIHPOBATh UJAEH,
MOHATHUS, TUNIOTE3bl 00 0OBEKTaX M SBJICHUAX, B TOM YUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUUUTH COOCTBEHHBIX 3HAHMA U KOMIIETEHTHOCTEH, IJIAHUPOBATh
CBOC pa3BUTUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyalUIO, BOCIPUHUMATH
CTPECCOBYIO CUTYyallMI0 KakK BbBI30B, TPEOYIOLIUI KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMBbIE pEelIeHUus] U JeHCTBUS, (OPMYIUPOBaTh U OLIEHUBATH PUCKU H
MOCJIENICTBUS, POPMUPOBATH OIBIT.

METAIIPEIAMETHBIE PE3YJIBTATBI

B pesysnbrare ocBoeHHS MPOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oOpa3oBanus y oOy4daromierocs Oyayt chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHBEPCATbHBIMHU
MO3HABATCIBHBIMU ~ JICHCTBUSMHM,  YHUBEPCAJIbHBIMH  KOMMYHHKATHBHBIMH
JICHUCTBUSIMH M YHUBEPCATBHBIMU PETYJIATUBHBIME JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA
ba3zoBble 1ornyeckue aAeicTBu:

BBIABJIAITh M XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATUNA, OTHOLIEHUH MEXAYy MOHATHIMH, (POPMYJIUPOBATH
onpeaeneHus] MOHATUI, YCTAHABIMBATh CYIIECTBEHHbBIN MpPU3HAK KiacCU(UKAIUH,
OCHOBaHMs J1J1s1 0000IIEHHS U CPAaBHEHMSI, KPUTEPUX TPOBOJIMMOI0 aHAJIN3a;



BOCIPUHUMATh,  (OpMynHpoBaTh M  IPEeoOpa3oOBbIBATh  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IIIKE, YCIOBHBIE;

BBISIBJIATh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYUS
B (paxkTax, JaHHBIX, HAOMIONCHUAX U YTBEPXKACHUAX, MpeUiaraTb KPUTCPUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUNI;

JeNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHH 110 aHATIOTUH;

pa30OupaTh J0Ka3aTelbCTBA MATEMAaTUYECKUX YTBEPXKIAEHUN (MpsMble U OT
MIPOTUBHOT0), TPOBOJUTH CAMOCTOATEIBHO JI0OKa3aTeIbCTBA MAaTEeMaTHYECKUX
(akTOB, BBICTpaUBAaTh APTYMEHTAIIMIO, NMPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHSTh METOJ] MaTeMaTUYeCKOW HHIYKIHMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyKJIeHus;

BbIOMpaTh crnoco0 pelieHus ydyeOHOW 3anayu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  pEUIEHUs, BbIOMpaThb HaumboJiee MOAXOMAIMH € YYETOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBareabckmne 1eiCTBUSA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI HMHCTPYMEHT MO3HAHUA,
(GopMynHpoBaTh  BOMPOCHl,  (PUKCHUPYIOIIME  MPOTHUBOPEYUE,  MPoOIIEMYy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE U JaHHOE, (POpPMHpPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

OPOBOJUTH II0 CAaMOCTOSTENIBHO COCTaBICHHOMY IUIAHY JKCIIEPUMEHT,
UCCIIEJOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMAaTHYECKOTro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKYy COOOM;

CaMOCTOSITeNIbHO (opMynMpoBaTh OOOOIIEHHUS] M BBIBOJLI MO pe3yJibTaTam
OpOBEAEHHOTO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIEpUMEHTa, OLIEHUBATH
JOCTOBEPHOCTH MOIYYEHHBIX PE3YJbTAaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3MPOBATh BO3MOXHOE pa3BUTHE MPOLECCa, a TAaKXKE BBbIIBUIaTh
MPEANOJIOKEHUS O €r0 PA3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanumeii:

BBISIBJISITH  HEJAOCTATOYHOCTh M M30BITOYHOCTH HMH(OpMAaLMK, JaHHbBIX,
HEOOXOAMMBIX ISl pEIICHUs 3a/1a4H;

BBIOMpPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(}OpMaLMIO Pa3IUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BEIOWpaTh (popMy mpencraBieHuss UWHDOpPMAIMM W WUIIOCTPUPOBATH
pelaeMble 3a/1a4i CXeMaMu, TuarpaMMaMu, HHOM TpaduKoil 1 UX KOMOWHAIUSIMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALIMK MO KPUTEPUSIM, MPEATIOKEHHBIM WIIH
c(hOpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHuKaTHBHBIC yHHBEpPCAJbHbIC yUeOHbIE 1eiCTBUSA



BOCIIPUHUMATh U (JOPMYJIMPOBATH CYXKACHUS B COOTBETCTBHUH C YCIOBUSMH U
IEISIMU  OOINCHMS, SCHO, TOYHO, I'PAaMOTHO BBIpa)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCHMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO XOJy PEIICHUS 3a7adH,
KOMMEHTHPOBATH TTOJIYYCHHBIA PE3YIIbTAT;

B XOJIe¢ OOCYKJICHHSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOI TEMBHI,
mpoOJIeMbI, pelIaeMol 3aJadyd, BBICKA3bIBAaTh WJICH, HAIICJICHHBIC Ha TIOUCK
PEIICHUS, COIOCTABIATh CBOM CYXKICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
auaiora, oOHapy>KHBaTh Pa3jM4Me M CXOJCTBO IO3UINN, B KOPPEKTHOU (opMme
(dbopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YJIBTAThl PEIICHUS 3a7a9d, SKCIIEPUMEHTA, MCCIICIOBAHNUSA,
IIPOEKTa, CaMOCTOSATEIILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3aaad
IIPE3EHTAIlM U OCOOCHHOCTEH ayAUTOPHH;

MIOHUMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM U WHIUBHUIYATHHOM
paboThl MpU pEImICHHH YyYeOHBIX MaTEeMaTHYeCKHX 3a7ad, MPUHUMATh IIeNb
COBMECTHOM JeATEIHbHOCTH, IUIAHUPOBATh OPTAaHU3AIMIO COBMECTHOW pPaOOTHI,
pacrpeniensiTb BUABI padOT, TOTOBapHBAThCs, OOCYXKAaTh MPOIECC M PE3yJbTaT
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B IPYNIOBBIX (opmax padoThl (00CYKIeHUsl, OOMEH MHEHUH,
«MO3TOBBIE INTYpMB» ¥ WHBIE); BBINOJHATh CBOIO YacTh pabOTBl U
KOOPJAWMHUPOBATh CBOU JCHCTBHS C JPYTMMH YJ€HaMH KOMAaH/bI, OIICHWBATh
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOCTO BKJIaJa B OOIMH pe3ynbTaT Mo
KpUTepUsiM, chOpPMYyJIUPOBAHHBIM YYACTHUKAMH B3aHMOJICHCTBHUS.

PeryasiTuBHbIE YHHBepPCAJbHbIE YueOHbIEe 1eiCTBUSA
Camoopranusamnus:

BBISBIIATH TPOOJIEMBI ISl PEIICHUS B JKM3HEHHBIX M yUEOHBIX CHTYaIlUsX,
OPHEHTHUPOBATHLCS B PA3IMYHBIX MMOAX0JaX MPUHATHS pelieHUH (MHIUBUIyaIbHOE,
IPyIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, aTOPUTM pelieHus 3aaadud (WM ero
94acTh), BBIOMpATh CMOCOO peIieHus ¢ Y4€TOM MMEIOINUXCSI PECYypCoB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTh W KOPPEKTUPOBATH BapUaHTHI
penieHuii ¢ yaéToM HOBOM MH(GOpPMAIIIH.

CaMOKOHTPOJIb, IMOIMOHAJILHbI HHTE/LJIEKT:

BIIAJIETh CIIOCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISI MpoIiecca U pe3ybTaTa
perIeHus] MaTeMaTHIECKOM 3a/1a4u, CAMOMOTHUBAIIUU U PEIICKCUU;

IPEIBUICTh TPYJAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUH 33J1a4H,
BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJCHHBIX OIMHUOOK, BBISBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBHME pPE3yJIbTaTa AEATEIBHOCTH MOCTABICHHOM LEIU U
YCIIOBUSIM, OOBSACHATH MIPUYMHBI JOCTHKEHUS WM HEJOCTHKEHUS L€, HAXOIUTh
oIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIP@XXKaTh AMOLIMU TMPH U3YYCHUH MATEMaTHYECKHUX OOBEKTOB M (HaKTOB,
JABaTh SMOLIMOHAIIBHYIO OLIEHKY PELICHUs 3aJa4H.

IHPEAMETHBIE PE3YJIBTATDBI

K koHIily 00yueHus B 7 Kiaacce 00yJaromMiics MOTYYHUT CIAEAYIOUINE MPEAMETHbIC
pEe3yJIbTaTHhI:

Yucaa v BIYMCICHUSA

PanmonanbHeie ynca.

[lepexoauTh OT OAHOW (DOPMBI 3alKMCH YUCEN K Apyroil (mpeoOpa3oBbIBAThH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO AECATUYHYIO IPOOB).

Hcrons30BaTh NOHATHS MHOYKECTBA HATYpPaJIbHBIX YMCEN, MHOKECTBA LIEJIBIX
YUCEJ, MHOXKECTBA PALMOHAIBHBIX YHCE] IpU PEIIECHUU 3a1ad, IIPOBEICHHUU
pacCyXIEHUN U JOKA3aTEIbCTB.

[TorumaTh 1 OOBACHATH CMBICI MO3UIIMOHHOW 3alMCH HATYPAJIBHOIO YUCIIA.

CpaBHHBATh U YIIOPSIIOYMBATH PAIIMOHAJIBHBIE YHCTIA.

BbinonHATe, coderas yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMETUUECKHE
NEUCTBUA C PALMOHAJIBHBIMU YHCIAMH, UCIIOJIB30BaTh CBOMCTBA YHCEN U MPAaBUIIA
JIEVUCTBUN, MPUEMBI PAIIMOHAIIBHBIX BBIYMCIICHUH.

BbINONHATE 1EUCTBUS CO CTENEHSMHU C HATYypalbHBIMU MMOKAa3aTEISIMU.

HaxonnThe 3Ha4eHUS YUCIIOBBIX BBIPAKEHUM, COAEPNKALIMX pPalUOHAIbHBIC
qyclla U CTENEHU C HaTypajbHBIM IOKa3aTesieM, MPUMEHSTh pPa3HOOOpa3HbIe
CHOCOOBI U MPUEMBI BHIYUCIIEHUS, COCTABIISATh U OLEHUBATh YHCIOBBIE BHIPAKEHUS
P PELIEHUU PAKTUYECKUX 3a]a4 U 3a/1a4 U3 JPYrUX y4eOHbIX MPEIMETOB.

OKpyrnsaTh 4wWcila € 3aJaHHOW TOYHOCTBIO, a TAaKXKE€ II0 CMBICIY
MPAaKTUYECKOM CHUTyalldd, BBINOJIHATh MNPUKUAKY U  OLEHKY pe3yJibTara
BBIUMCIICHUN, OLIEHKY 3HAUYECHUM YHCJIOBBIX BBIPAXXCHUH, B TOM YHCIE MPHU
pPELIEHNH MPAKTUYECKUX 3a/1a4.

PemaTte TekCTOBbIE 3ajaud apU(PMETUYECKUM CHOCOOOM, HCIOIb30BaATh
TaOJMIIBI, CXEMbI, YEepPTEXH, JPYrue CpeACTBA MPEACTaBICHUS JAHHBIX MIpH
pEeLIeHUH 3aa4.

Pemate MpakTHKO-OPHUEHTHPOBAHHBIE 33Ja4M, CBS3aHHBIE C OTHOLIEHUEM
BEJIMYMH, IPONOPUUOHAIBHOCTBIO BEIWYHH, ITPOLIEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl PEUICHUA 3aJa4 C YYETOM OTPAHUYCHUH, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.



JlenmuMocCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a/1a4 NMPU3HAKK ICIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npusHaku 1eTMMOCTA CYMMBI U TIPOU3BEACHUS 1IEITBIX YHCEIL.

PacknanpiBaTh HAa MHOXKUTEIU HATypaJIbHbIC YUCIIA.

CBOOOMHO oOmEepUpOBaThH MOHATHUSAMHU: YETHOE YHCIIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxoaute HamOoNbIIMK OOIIMKI JeIuTelh U HAaWMEHBIIEE OO0Iee KpaTHOE
YuCces M UCII0JIB30BaTh UX IIPH PEIICHUH 3a/1a4d, TPUMEHSITh aroput™M EBkimiaa.

OnepupoBaTh TMOHATHEM OCTaTKa IO MOAYJI0, MPUMEHSITh CBOMCTBA
CpPaBHEHHM MO MOAYJIIO.

AJire0OpanvecKkue BbIpasKeHUs

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh alreOpanvecKkyro TEPMUHOJIOTHIO U CHMBOJIMKY, TTPUMEHSThH
e€ B Ipoliecce OCBOCHHS y4eOHOro MaTepurarna.

Haxoauthk 3HaueHusi OYKBEHHBIX BBIPAXKCHUN MPU 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

HNcnonws3oBaTh  MOHSATHE  TOXAECTBA,  BBINOJHITH  TOXJIESCTBECHHBIC
npeoOpa3oBaHus BRIPAKCHHH, I0Ka3bIBaTh TOXK/ISCTRA.

MHOrO4JICHHI.

Beimonuates  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAKEHUS B~ MHOTOYJICH
MPUBEICHUEM MTOAOOHBIX CIaraéMbIX, PaCKpbITUEM CKOOOK.

BoimonHaTe necTBUs (CI0KEHUE, BRIUYUTAHUE, YMHOXKECHHE) ¢ OJJHOUJICHAMH
U C MHOTOWJICHAMH, IPUMEHATH (DOPMYIIBI COKpPANIEHHOTO YMHOKEHUS (KBaapaT 1
Ky0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpPaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE JJIsl YIIPOIICHUS BBIUMCICHUM.

OcylecTBIsATh PaA3N0KEHUE MHOTOWICHOB HA MHOXKHTEIU C MOMOIIBIO
BBIHECCHMS 32 CKOOKH OOIIEro MHOXKHUTENS, TPYNIUPOBKU ClIaraeMbIX, MPUMEHSS
(bopMyJIbl COKpAIIEHHOTO YMHOKCHHS.

[TpumeHsATH MpeoOpa3oBaHUsT MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 peaIbHON MPAKTUKH.

Ucnonb3oBaTh CBOWCTBA CTEMEHEW C HATypajJbHBIMHU I[OKA3aTENIAMHU IS
npeoOpa3oBaHUs BBIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

PemaTte siMHENHBIE YpaBHEHUSA C OJHOW NEPEMEHHOM, NPUMEHsSA IpaBUiIa
nepexojia OT UCXOAHOTO YpaBHEHHUS K paBHOCUIIbLHOMY emy. [IpoBepsaTh, sBisIeTCS
JIX YUCJI0 KOPHEM YpaBHEHHUS.

[TongOGupaTs npuMeEpsl IMap YHUCEI, SBISIOMMXCS PEIICHHEM JIMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.



CtpouTh B KOOPJAWHATHOW TUIOCKOCTH TpauK JIHHEHWHOTO ypaBHEHUS C
JIBYMSl TIEPEMEHHBIMU, TMOJIb3YSICh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTte cuctemsl IByX THHEHHBIX YpaBHEHUH C IBYMS TIEPEMEHHBIMH, B TOM
qrciie rpaduIecKu.

CocraBisiTb M peliaTh JHUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
ypaBHEHUN 1O YCIOBUIO 3a/lauyd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1ayyl TIOJIyYeHHBIN Pe3yJIbTar.

DOyHKUNH

Koopaunate! u rpaduku.

N306paxaTh Ha KOOPIAWHATHON MPSIMON TOUKH, COOTBETCTBYIOIIHNE 3a/1aHHBIM
KOOpJMHATaM, JTy49H, OTPE3KU, HHTEPBAJIbI, 3aMIUCHIBATh YUCIOBBIC IPOMEKYTKH Ha
anreOpanyeckoMm si3bIKeE.

OTmedath B KOOPAMHATHOMN MIIOCKOCTH TOYKH IO 33/IaHHBIM KOOPIMHATAM.

OyHKIUH.

Ctpouts rpaduku TMHEHHBIX HYHKIIUH.

OnuceiBaTh C TMOMOIIBI0 (YHKIIMA HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BpEMs, PACCTOSHHE, II€HA, KOJIWYECTBO, CTOMMOCTD,
MIPOU3BOUTEIBHOCTD, BpEMsI, 00bEM pabOTHI.

Haxonuth 3HaueHne GyHKIMY 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumate rpaduyeckuii cnoco0 MpeAcTaBiICHUS U aHaIM3a HUHGOPMAINH,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(GOPMAIINIO U3 IPAPUKOB peabHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

Hcnons3oBarth CBOMCTBA (GYHKUMHA Jid aHaiu3a TpadUKOB peajbHBIX
3aBUCUMOCTEH (HynMH (YHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKIIUH,
IPOMEXKYTKH BO3pacTaHusi U yObIBaHMS (DYHKIIMM, HauOOJIbIlIee M HAUMEHbIIIEE
3Ha4YCHUS (PYHKITUN).

Hcnonb3oBath rpaduku 11 KCCIEAOBAaHUS MPOILIECCOB U 3aBUCUMOCTEH, TIpH
pEIIeHnH 3a1a49 U3 JPYTUX Y4eOHBIX MPEIMETOB U PEAIbHOM KHU3HH.

K koHIy 00yueHus B 8 kiacce oOydaromuiicss NOJY4YUT CAEAYIOMINE NPEIMETHBIE
pe3yNbTaThL:
Yucia 1 BbIYMCICHUS
UppauunonanpHbie yncia.
[lonuMaTh W UCHOJIB30BaTh NPEICTABICHUS O PACIIMPEHUU YHCIIOBBIX
MHOKECTB.
CB0OOOAHO ONepupoBaTh MOHATUSMU: KBaJAPATHBIN KOPEHb, apU(METHUECKUI
KBaJpPaTHBI KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOAUTh, OLIEHUBATh KBAJIPATHBIE
KOPHHM, UCHIOJIB3YS MPU HEOOXOJUMOCTU KaJbKyJATOP, BHIMIOIHITD



npeoOpa3oBaHus BBIPAKECHUN, COAEPKAIIMX KBAJpPaTHbIE KOPHH, HCIONb3Ys
CBOMCTBA KOPHEW.

Hcnonbs30BaTh HayalbHbIE MPEACTABICHHS O MHOXECTBE JEHCTBUTEIBHBIX
qrcell AJisl CPAaBHEHUS, OKPYTJICHHS U BBIYUCICHHUM, N300pakaTh ACHCTBUTEIbHBIC
YyCJIa TOYKaMU Ha KOOPAUHATHOU MPSMOM.

Hcnonp30BaTh 3anucu OONBIIMX W MalbIX YUCEN C IMOMOILIBIO JECATUYHBIX
apobeir u creneHeil uucna 10, 3anuchiBaTh W OKPYIVIATH YHUCIIOBbIE 3HAYEHHUS
peanbHBIX BEJIUYMH C UCIIOJIB30BAHUEM Pa3HBIX CUCTEM U3MEPECHMIA.

J1emuMOoCTb.

CB0OOOJHO oOmepupoBaTh IMOHATHEM OCTAaTKa IO MOJYJIO, IPUMEHSTH
CBOMCTBA CPaBHEHUH IO MOJYJIFO, HAXOAUTh OCTaTKUA CYMMBI U IIPOU3BEIACHUS 110
JTAHHOMY MOJYJIIO.

AJire0OpanvecKkue BbIpasKeHHus

JIpoOHO-paImoHaILHbIE BRIPAKECHHUS.

HaxomuTe gomnyctuMble 3Hau€HUs MEPEMEHHBIX B JAPOOHO-pallMOHATIBHBIX
BBIPAKECHHUSIX.

[IprMeHsATH OCHOBHOE CBOMCTBO palliOHaILHOMN APOOH.

BhInonHATh IpUBEAEHUE ainreOpandeckux Apodeil Kk o0lieMy 3HaMEeHaTeNto,
CJIOKEHUE, YMHOXKEHUE, JIeJIEHNE aNreOpandyeckux IpoOei.

BbINONMHATE TOXK1€CTBEHHBIE TPE0OPa30BaHNUs PallMOHAIBHBIX BBIPAKEHUM.

[TpumensTh mpeoOpa3zoBaHUs BbIPAKEHUH AJIs PEIICHUs pa3INYHbIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX IIPEMETOB, U3 PEAILHON IPAKTUKH.

Crenenu.

[IpuMeHATh TOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIIIOJIHATH
peoOpa3oBaHus BEIPAKEHHM, COIEpIKALUX CTENEHH C IEJIbIM ITOKa3aTeeM.

HppanroHanbHbIe BBIPAXKEHUS.

Haxonuth nonycTuMble 3HaY€HUsI IEPEMEHHBIX B BBIPAXKEHUSIX, COIEPKAIINX
apu(pMeTHYECKUe KBaAPATHBIE KOPHH.

BhInonHAT, NpeoOpa3oBaHus WPPALMOHATIBHBIX BBIPAKEHUM, HWCIIONb3YS
CBOWCTBA KOPHEMN.

YpaBHeHUS U HEPABEHCTBA

Pemate kBasipaTHbIE ypaBHEHUS.

Pewmate 1poOHO-paliMOHANIbHBIE YPABHEHUS.

Pemate nuHEWHbIE ypaBHEHUSI C TNapaMeTpaMu, HECIO0XHbIE CHUCTEMbI
JIMHENHBIX YPABHEHUH C ITapamMeTpaMH.

[IpoBoauTh HMcCenOBaHKS YPAaBHEHUW M CUCTEM YPAaBHEHHM, B TOM YHUCIIE C
NpUMEHEHHEeM TpapuyecKuX NpeACTaBIeHUN (yCTaHaBIMBAaTh, HMMEET JH
ypaBHEHUE WM CHUCTEMa YpPaBHEHWH pEIIEHUs, €CIM HMEET, TO CKOJbKO, H
nmpouee).



[TepexoauTs OT coBeCHON (POPMYIUPOBKH 3a7a9r K €€ anreOpandeckoi
MOJIEIA C TIOMOIIBK) COCTABJICHUSI YPABHEHUSI WJIM CHUCTEMBl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAaT.
[IpuMeHSATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OIEHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBATh
rpadUyecKyr0 WJUTIOCTPALIMI0O MHOXKECTBA PEIICHUHHEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.
DOyHKIUU
[ToruMaTh W HCMOIB30BaTh (PYHKITMOHAILHBIE TIOHATHS W SI3BIK (TCPMHHBI,
CUMBOJIMYECKHE O0O03HAUYCHUS), OMPENCTATh 3HAYCHUE (PYHKIIUU IO 3HAYCHUIO
apryMeHTa, OIpe/esaTh CBOMCTBA (PYHKIIUHU 10 €€ TpaduKy.
Crpoutb rpaduku QyHKIIUNA , ONMKUCHIBATh CBOMCTBA YHMCIOBOM (DYHKIIUU IO
e€ rpaduky.

K koHI1y 00y4enus B 9 kjiacce 00y4yaronuiics MoIy4YuT CIe1yIOINe IPeIMETHBIC
pEe3yJIbTaThI:

Yucia v BBIYMCICHUSA

CBOOOJHO oOmepupoBaTh NOHATUAMU: KOPEHb N-H CTENEHH, CTENEHb C
pallMOHAJIBHBIM II0KA3aTesIeM, HaXOAWTh KOPEHb N-U CTENEHU, CTEHEHb C
paloOHaIbHBIM [IOKA3aTeJeM, MCIONb3ysd NpU HEOOXOJUMOCTH KaJbKYJSATOD,
IIPUMEHSTH CBOMCTBA KOPHS N-U CTEIIEHH, CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTENBHBIX YHCEN NPU PEIICHUU
3a/1a4, MPOBEICHUH PACCYKICHAN U T0KA3aTEIIbCTB.

CpaBHuBaTh MW yHOPANOYMBATH JCUCTBUTENIBHBIE YHCIA, OKPYTJATH
JNEHUCTBUTEIIBHBIE YUCIIA, BBIIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYUCICHUM, OLICHKY
YUCJIOBBIX BBIPAKECHUMU.

AJire0OpanvecKkue BbIpasKeHHus

CBOOOAHO oOmepupoBaTh MOHATUEM KBAJPATHOTO TPEXUJIEHA, HAXOJUTh
KOPHHM KBaJpaTHOI'0 TPEXUWICHA.

PacknanpiBaTh KBaJpaTHbIA TPEXWICH HA JIMHEWHBIE MHOKHUTEIIH.

YpaBHeHMs U HEPAaBEHCTBA

Pemars ynMHENHBIE W KBaJpaTHbIE YPABHEHUS, YPABHEHHMS, CBOASALIMECH K
HUM, APOOHO-paI[MOHAIIbHBIE YPABHEHHS.

Pemars HeCOKHBIE KBaApaTHBIE YPABHEHUS C ITAPAMETPOM.

Pewars yiMHEVHBIE HEPABEHCTBA, KBAJApaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300paXkaTh pEIICHHWE HEPABEHCTB HA YHUCJIOBOM MPSIMOM,
3alMChIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cuctembl IBYX JIMHEWHBIX YPAaBHEHUN C JIBYMS NEPEMEHHBIMU U
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OAHO YPAaBHEHUE HE SBIIACTCS JIMHEMHBIM.

PemaTp HeCOXKHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHUM C IAPaMETPOM.



[IpuMeHsTh METO/IbI PAaBHOCHIIBHBIX IIPE0Opa30BaHui, 3aMEHbI IEPEMEHHOI,
rpaduyecKoro MeToja Npy pelieHUH ypaBHEeHUN 3-11 U 4-1 CTereHeil.

Pemate cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOUIME KBAJAPAaTHOE HEPABEHCTBO, M300pa)kaTh pELIEHUE CUCTEMBI
HEPaBEHCTB HAa YHCIIOBOM MPSAMOM, 3aIIUCHIBATH PEIIEHUE C TOMOILBIO CHMBOJIOB.

Pemars ypaBHEHMs, HEpaBEHCTBA M HX CHCTEMbIl, B TOM YHCIE C
OTpaHUYEHUSIMH, HAIIPUMED, B LIEJIBIX YUCIIAX.

[IpoBoauTh HcCIENOBAaHUS YPABHEHUN U CHUCTEM YPAaBHEHMI, B TOM UHCIE C
MPUMEHEHUEM TIpaUUecKuX TMpeACTaBlICHU (yCTaHAaBIMBAaTh, HWMEET JIH
YpPaBHEHUE WM CUCTEMA YpPAaBHEHWH pEIIECHHS, €CIM HMEET, TO CKOJbKO, H
nmpouee).

Pemarp TeKkcTOBBIE 3alaud  aNreOpandeckuM CIOCOOOM C  TOMOIIBIO
COCTABJICHMSI YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUs, HEPABEHCTBA MU HMX CHUCTEMBI JJIA COCTaBJIECHUS
MaTeMaTUYECKOW MOJEIN pEalbHOM CHUTyalluM WM [PUKIAJHOW 3a7a4H,
UHTEPIPETUPOBATH MOJyYECHHBIE PE3YJIbTAThI B 33JAHHOM KOHTEKCTE.

YuciioBble MOC/I€10BATEIbHOCTH U POTPecCuu

CBOOOAHO oOMNEpUpPOBaTh NOHATUSAMHU: 3aBUCUMOCTh, (QYHKUUSA, Tpadux
(GyHKIMM, TpsMas M[PONOPLUUOHAIBHOCTb, JIMHEHHass (YHKIUSA, oOpaTHas
IPONOPLUUOHATIBHOCTD, Tapadoa, runepoosa, KyCouHo-3aaHHas QyHKIHUS.

HccnenoBath pyHKIMIO 110 €€ rpaduKy, yCTaHABIUBATH CBOMCTBA (DYHKIIMA:
o0JacTh ONpENEeNeHNs, MHOXXECTBO 3HAYEHWM, HyJIW (YHKUUU, TPOMEXYTKU
3HAKOTIOCTOSIHCTBA, TMPOMEXYTKM BO3pACTaHMsI W YObIBaHMS, UYETHOCTh W
HEYETHOCTh, HANOOJIbIIIEE U HAMMEHBIIEE 3HAYEHUS, ACUMIITOTBHI.

Pacnio3naBaTh kBajgpaTHuHyt0 (QYHKIUIO 110 (HopMylie, TPUBOIUTH TPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMI U3 peabHOM KU3HU, (PU3UKH, TEOMETPHH.

Onpenenars MojoxkeHue rpaguka KBAaApaTUYHON (YHKUHUU B 3aBUCHUMOCTHU
oT €€ K03 (PUITUEHTOB.

Crpouts rpaduk KBagpaTUYHOM  (YHKLUHMHM, ONUCHIBATH  CBOICTBA
KBaJipaTUIHOU (PyHKIMH 10 €€ rpaduKy.

Hcrnonp30BaTh CBOMCTBA KBaAPATUYHOW (DYHKIIMM JIJIsl PEIICHUS 3a/1a4.

Ha mpumepe kBanpatndnoit GpyHkmu ctpouts rpaduk Gyukiuu y =af(kx +
b) + ¢ ¢ momormibio peoOpaszoBanuii rpaduka pyHkuu y=Ff(X).

WNnmocTpupoBaTh € MNOMOIIBIO Tpaduka peasbHyl0 3aBUCUMOCTb WM
IIPOLIECC 10 UX XaPAKTEPUCTUKAM.

Apudmernyeckasi U reoMmeTpuYecKasi IPOrpeccuu

CB0OOHO ONEPUPOBATH MOHATUAMMU: TIOCIEIOBATENBHOCTD, apu(pMeTUYECKAs
U T€OMETpHUYECKasi TPOrPECCHH.



3amaBaTh IOCJIEOBATENLHOCTH PA3HBIMH  CHOCOOAMH:  OIHUCATENIbHBIM,
TaOJIMYHBIM, C IOMOLILIO (POPMYJIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BoImonHAT,  BBIYMCICHUS C  HKCIOJIb30BaHHEM (QopMya N-ro  4jaeHa
apu(pMeTUYECKON U TEOMETPUYECKOMN MPOTPECCUid, CYMMBI TEPBBIX N YICHOB.

N300paxaTh YJ€HBl MOCJIENI0BATEILHOCTH TOYKAMH HAa KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YMCIOBBIMHU IIOCJIEAOBATEIBHOCTAMHU, B TOM
quClie 337a4d U3 peanbHOM JKHU3HM (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, IUPPOBBIX
TEXHOJIOTHUHA).

Pacnio3HaBaTh M NOpPUBOOUTH MPUMEPHl KOHEYHBIX U  OECKOHEUYHBIX
[IOCJIEIOBATENBHOCTEH,  OIPAaHUYEHHBIX  IIOCJIEA0BATEIBHOCTEH, MOHOTOHHO
BO3pacTaIuX (yObIBAIOLINX ) MOCIEI0BATEIBHOCTEM.

MMeTp npeacTaBiaeHUe O CXOAUMOCTH NIOCIIE0BATENBHOCTH, YMETh HAXOJUTh
CyMMY OECKOHEYHO yOBIBAIOLIEH r€OMETPUUECKOM MPOTPECCUH.

[IpuMeHsATh METOA MAaTEMATHYECKOW MHAYKIUU IPU PEILICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3jeioB U TeM ST O —— (uudpossbie)
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 UNCJIA 1 BBIYMCIIEHNU AL 11 1
PanmonaneHble yncina (IOBTOPEHUE)
5 OVYHKIMU. KoopauHaTel u 17 1
rpaduxu. OyHKIuu
3 AJITEBPAMYECKHUE BBIPAXKEHN L. 7
Boipaxkenus ¢ nepeMeHHbIMU
4 YPABHEHI/I}} N CUCTEMBbI 10 1
YPABHEHMUMN. Jlunelinbie ypaBHEeHUS
5 UNCJIA U BBIYMCJIEHUA. Crenens ¢ 5
HaTypaJIbHBIM MOKa3aTeIeM
6 AJITEBPAMYECKUE BBIPAXKEHI . 23 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAXKEHI . 14 1
@DopMyIIbl COKPALEHHOTO YMHOXKEHUS
8 UNCJIA U BBIYUCJIEHU . [lenumocTh 10
9 OYHKIUUWU. JIuneiinas GyHKIus 16 1
YPABHEHUA 1 CUCTEMBI
10 YPABHEHUWMU. Cuctembl THHEHHBIX 14 1
YpaBHEHUI
1 [ToBTOpenue, 060061IeHNE, 3 1

CHCTeMaTHu3alus 3HaHu!




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136




8 KJIACC

KoauuecTBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoubusie | Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTrejibHbIE
padoThI padoTshI
pecypcsbl
1 YPABHEHUA U HEPABEHCTBA. 20 1
Hepagencrtpa
5 UNCJIA 1 BBIYMCJIIEHU . KBaapatHbiit 17 1
KOPEHb
3 YPABHEHUA U HEPABEHCTBA. 17 1
KBanpatnsie ypaBHeHUs
4 AJITEBPAMYECKUE BbIPAXKEHNA. 17 1
JpoOHO-palnoHAILHBIC BEIPAKCHUS
5 YPABHEHUA U HEPABEHCTBA. 19 1
JpoOHO-palinoHanbHble ypaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BbIPAXKEHHA. 14
Crenenu
8 UNCJIA U BBIYNCJIEHU . JlenumocTh 7 1
9 [ToBTOpenue, 06001IEHNE, 10 1
CUCTeMaTH3alus 3HAaHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0




9 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Konrporenpie | IMpakriieckue o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
1 OYHKINN 25 1
5 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBanparnsle HEpaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. 25 1
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBbI
4 UMCJIOBBIE ITOCJIEAOBATEJIBHOCTHU o5 1
N ITPOI'PECCHUHN
5 AJITEBPAMYECKUE BBIPAXXEHUM . 12 1
CreneHs ¢ pallMOHaIbHBIM [10KA3aTEIEM
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 34 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 0







IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
Ne /m Tema ypoka Konrposbhbie | IIpakTuyeckue Aara unpposbie
Bcero u3ydyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI pecypenI
1 [ToBTOpenue. PainonanbHbie yncia 1
[ToBTOpenue. CpaBHeHuE,
2 yIOpsSAOYMBaHUE U apU(METHIECKIE 1
JIEHCTBUSI C pallMOHAIbHBIMU YU CIaMHU
3 [ToBrOpenue. Yucnosas npsmas, 1
MOAYJIb YHCIIa
[ToBTOpenue. [IponeHTHI, 3aNUCh
4 MIPOLICHTOB B BHUJI€ IPpOOU U Ipodu B 1
BH/IE€ IPOLIEHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 33a/1a4u Ha 1
MIPOLICHTHI
6 [ToBTrOpenue. Tpu ocCHOBHBIE 3a1a4n Ha 1
MPOLIEHTHI
7 [ToBTOpenue. Pemienne TeKCTOBBIX 1
3a/1a4 apuPMETHUECKUM CIIOCOOOM
[ToBTOpenue. Pemenue 3anau u3
8 peanbHOM MPaKTUKU Ha YaCTH, ;[po6V1/1, 1
MPOLIEHTHI, IPUMEHEHUE OTHOIICHUH U
MPONOPLUH MPU PELICHUH 3a7a4
9 [ToBTOopenue. Pemenue 3anay u3 1

peasbHOM MPaKTHKHU HA YacTH, IpooH,




MPOLICHTHI, TPUMEHEHUE OTHOLIEHUHN U
MPOIMOPUHUI MpU PELICHUH 3a7a4

[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelleHue 3a7a4 Ha JIBIKeHue, paboTy,
HOKYIIKH, HAJIOTH

1 KonrtponbHas pabora no reme
"PanmonanpHble yncna'

12 Koopaunara Touku Ha npsMoi

13 YucnoBble MPOMEKYTKU

14 Hucnossle IPOMEKYTKH

15 Paccrosinue Mexty 1ByMs TOUKaMU
KOOPJIMHATHOM IIPSMOM
[IpssmoyronbpHas cucTeMa KOOpAUHAT.

16 Abcuucca u opIuHaTa TOYKH Ha
KOOPAWHATHOW TNIOCKOCTH
[IpssmoyronbpHas cucTeMa KOOpANHAT.

17 AoOcnucca u opuHaTa TOUYKH Ha
KOOPJMHATHOM TIOCKOCTH

18 [Tpumeps! rpaduKoB, 33JaHHBIX
bopmynamu

19 Urenue rpavKoB peabHbIX
3aBUCUMOCTEMN

20 @OyHKIIMOHATbHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU
[Tonsarue Gpynkuu. OyHKIUA KaK

21 MaTeMaTH4YeCcKas MOJIEb PEaIbHOTO
nporecca

22 [Tonstue pynxuu. OyHKIUSA KakK




MaTeMaTU4ICCKasA MOJCJIb PCAJIbHOI'O
mponecca

[Tonstue pynkumnu. OyHKIHS KakK

23 MaremMaTuyecKasi MOJIeb PEaJbHOro
nporecca

24 OO6nacth onpeaesieHus ¥ 00J1acTh
3HaYeHUN PYHKIUU

o5 OO6nactb ornpeesieHust 1 00J1acTh
3HaueHUHN QYHKINH

26 CrniocoObI 3a1anust QyHKIIUU

27 I'paduk pynkumm

98 KonTponbhas pabota no Teme
"Koopnunats! u rpaduku. Oyaxmmm”

29 Bripakenue ¢ mepeMeHHBIMU. 3HAYCHHEC
BBIPAXCHHUS C TIEPECMCHHBIMU

30 Bripakenue ¢ mepeMeHHBIMA. 3HAYCHUE
BBIPAXXEHHS C IEPEMEHHBIMU

31 Bripakenue ¢ mepeMeHHbIMU. 3HaYCHHE
BBIPAXCHHUS C TIEPECMCHHBIMU

32 IIpencraBnenue 3aBUCUMOCTH MEXITY
BEJIMYMHAMU B BUI€ (HOPMYIIbI

33 [IpencraBneHne 3aBUCIMOCTH MEXTY
BEJIMYMHAMU B BUI€ (HOPMYIIbI

34 Brraucnenus no popmynam

35 Brruucnenus no popmynam

36 YpaBHEHHE C OJJTHON IEPEMEHHOM.

Kopenp ypaBHeHUS




CBoiicTBa ypaBHEHHI C OJJHOI

37 .
HEPEMEHHO

38 CBolicTBa ypaBHEHUM C OJTHOU
MEPEMEHHOM

39 PaBHOCHIIBHOCTH ypaBHEHHI

40 VYpaBHEHHE KaK MaTeMaTH4ecKas
MO/JIeJIb PEANbHOM CUTYyaIuK

41 Hucno KopHEeH JIMHEMHOTO YpaBHEHHUS

42 Yucno KopHeH TMHEHHOTro ypaBHEHUS

43 Pemenune TeKCTOBBIX 3a/1a4 ¢ HOMOIIbIO
JIMHEWHBIX YPaBHEHUN

44 JIuHeitHoe ypaBHEHUE, coaepKalee
3HaK MOJYJIs
KonrponbHas pabora no remam

45 "BbIpakeHus ¢ IepeMeHHbIMA ",
"JIuHeliHble ypaBHEHHA"

46 CreneHb ¢ HaTypaJIbHBIM [10Ka3aTeIEM

47 CBolicTBa CTENEHU C HATYpaJbHBIM
MOKa3aTeseM

48 CBolicTBa CTENIEHN C HATYpaJIbHBIM
MoKazarenem

49 CBoIICTBa CTENEHU C HATYPaJIbHBIM
MoKazaresnem

50 3anuch ymucia B AECATUYHON
MO3UI[MOHHOM CUCTEME CUMCIICHUS

51 3anuce Yncia B JeCITUIHON

HOSHIII/IOHHOﬁ CUCTEME CUHUCIICHUA




Opnnowienbl. OJHOUIEH CTaHAAPTHOTO

52 1
Buga. CTerneHp 0JHOYIECHA

53 Onuounenbl. OTHOWICH CTaHIAPTHOTO 1
Buja. CTereHb OJHOYICHA
MHuorousnensl. MHOrO4ICH

54 crangapTHoro Bunaa. CteneHpb 1
MHOTOYJIEHA
Mmuorouniensl. MHOTOYIICH

55 crangaptHoro Bujaa. CTeneHnb 1
MHOTrO4JIEHA

56 CrokeHne U BEIYMTaHHE MHOTOYJICHOB 1

57 CrokeHue U BRIYUTaHHE MHOTOWIEHOB 1

58 CrokeHne U BEIYMTaHHE MHOTOYJICHOB 1

59 YMHOXXEHHUE U JIeJICHNE MHOTOWICHOB 1

60 YMHOKEHUE U JeJICHHE MHOTOWIEHOB 1

61 YMHOXKEHHE U JIeIeHNe MHOT'OYIEHOB 1

62 YMHOKEHUE U JeJICHHE MHOTOWIEHOB 1

63 [Ipeobpa3zoBanue 11€T0TO BBIPAKEHUS B 1
MHOTOYJICH

64 [TpeoOpazoBaHue IETOTO BHIPAXKEHHUS B 1
MHOTOYJICH

65 [IpeoOpazoBaHme 11€70TO BRIPAKCHUS B 1
MHOTOYJIEH

66 Kopau MHOrO4sI€HA

67 Kopau MHOrO4sI€HA

68 ToxnectBo. TOXIECTBEHHBIE 1

npeoOpa3zoBaHus aNredpandecKux




BBIPAKCHUI

ToxnectBo. ToXIeECTBEHHEIE

69 npeoOpa3oBaHMs aNTreOpandeckux
BBIPAXKEHUM
ToxnectBo. ToxxaecTBeHHbIE

70 npeoOpa3oBaHus AIreOpPandecKuX
BBIPAKCHUI
ToxnectBo. ToxxaecTBEeHHbIE

71 npeoOpazoBaHus aNreOpandecKux
BBIPAKCHUI
ToxnectBo. ToxxecTBEHHBIE

72 npeoOpazoBaHus aNreOpandecKux
BBIPAXKEHUM

73 Jloka3aTenbCTBO TOXKIECTB
KonTponbHnas pabora no remam

74 "CremneHp ¢ HaTypaJbHBIM
nokazarenem", "MHoOro4icHs"

75 KBazpat cymmBI 1 KBaJpaT pa3HOCTH
JIBYX BBIpAXCHUU

76 KBaznpaT cyMMBbl HECKOIBKUX
BBIPAKECHUI

77 Ky6 cymMmbI 1 ky0 pa3sHOCTH ABYX
BBIPAKECHUI

78 Pa3HOCTB KBaIpaTOB IBYX BBIPAKEHHUU

79 [IpousBeneHne pa3HOCTH U CYMMBI IBYX
BBIPAKECHUI

80 [Ipou3sBeneHne pa3HOCTH U CYMMBI JBYX

BBIPAKECHUI




CymMa 1 pa3HOCTb KyOOB JIBYX

81 .
BBIPOKCHHI

82 CyMMa 1 pa3HOCTh KyOOB ABYX
BBIPAKCHUI

83 Paznoxenne MHOrOUYIEHA Ha
MHOXKHUTCIIH
[IpousBeneHne pa3HOCTH CYyMMBI JIBYX

84 BBIp)KEHUI, CyMMa U pa3HOCTh KyOOB
JIBYX BBIPAXCHUU

85 Paznoxenune MHOTOUJICHA HA
MHOKHUTEIIH

86 BriHeceHue 00111ero MHOKHUTEIS 32
CKOOKH

87 MeTton rpynmnupoBKu

88 KonTposnbHas padbora no teme
"@opMyJIbl COKPALIEHHOTO YMHOXKEHHS"

89 JemumocTs nenbix ancen. CBolcTBa
JIETUMOCTH

90 JemumocTs nenbix uncena. CBolcTBa
JIETTAMOCTH

01 [IpocTtsie u coctaBHble uncna. YETHBIC U
HEYETHBIC YHUCTIA
[Tpu3naku aenmumoctr Ha 2, 4, 8, 5, 3, 6,

92
9,10,11
[Ipuznaku nenumoctu Ha 2, 4, 8, 5, 3,6,

93
9,10,11

94 [Tpu3HaKK AETUMOCTH CyMMBI H

MMPON3BCACHUA LEJIBIX YHUCCII ITPU




pelieHuu 3a1a4y

Haubonpumii 00U AeIUTENb U

95 HaUMEHbIIIee 00IIee KPaTHOE ABYX 1
qHCel
96 B3aumHo mipocTeie uncna 1
97 Aunroput™m EBknupa. Jlenenue ¢ 1
OCTaTKOM
08 CpaBHEHUS IETBIX YHCEN IO MOYITIO 1
HATYpaJIbHOTO YHCIIa
99 Jlunetinas GyHkus, e€ cBoiicTBa 1
100 Jluneitnas GpyHkuus, e€ cBoiCTBa 1
101 Jlunetinas GyHkus, e€ cBoiicTBa 1
102 ['paduk nuHEHHON QyHKIMH 1
103 I'padux nmuHeiHO#N QyHKIIH 1
104 I'paduk nmuneitHON QyHKIIUU 1
105 I'padux muHeHON QyHKIIH 1
106 I'paduk pyHKIHH Y = | X | 1
107 I'paduk pyukimm y = | X | 1
108 I'paduk dyHKIHKH Y = | X | 1
109 I'paduk byHKIHKH Y = | X | 1
110 Kycouno-3ananusie GpyHKINN 1
111 Kycouno-3anannbie GyHKINN 1
112 Kycouno-3anannblie GyHKIUN 1
113 Kycouno-3anannsie GpyHKINN 1
114 KonTponbHas paboTa no remam 1

"enmumocts", "JIuneltnas pyHkius"




115

YpaBHEHHE ¢ ABYMS IEPEMEHHBIMU

116

VYpaBHeHHE C IBYMS IEpEMEHHBIMU

117

I'paduk 1MHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMU

118

['paduik TMHEHHOTO YpaBHEHHS C IBYMS
epeMEHHBIMU

119

CucreMbl TUHENHBIX YPAaBHEHUH €
JBYMSI IIEPEMEHHBIMU

120

CucreMbl TMHENHBIX YPABHEHUH €
JBYMsI IEpEMEHHBIMU

121

I'paduueckuii MeToa peICHUS] CUCTEMBI
JIMHEUHBIX YPABHEHUN C ABYMS
[EPEMEHHBIMU

122

I'paduueckuii MeTox perieHus: CUCTEMBI
JIMHEUHBIX YPAaBHEHUH C ABYMS
[IEPEMEHHBIMU

123

Pemenue cucreM IMHENHBIX ypaBHEHUI
C IByMsl IEPEMEHHBIMH METO/I0M
MIOJICTAHOBKU M METOJIOM CJIO’KEHUS

124

Pemenne cucreM TMHENHBIX YpaBHEHUN
C ABYMs IIEPEMEHHBIMU METOJIOM
MIOJICTAHOBKHU U METOJIOM CJIOKECHUS

125

Pemenne cucreM TMHENHBIX YpaBHEHUI
C ABYMs IEPEMEHHBIMHA METOOM
MOJICTAHOBKHU U METOJIOM CJIOKEHUS

126

Pemenue cucreM JIMHENHBIX ypaBHEHUN
C IByMSl IEPEMEHHBIMH METO/I0M
MIOJICTAHOBKU M METOJIOM CJIOKEHUS




Cucrema 1ByX JUHEHHBIX YPaBHEHUH €

127 JBYMsI IEPEMEHHBIMU KaK MOJIEIIb 1
peasibHOI cUTyaluu

128 KonTponbhas pabota no teme 1
"CucreMbl TMHEUHBIX ypaBHEHUM"

129 [ToBTOpenue u o0o6meHne. BeipakeHus 1
C TIepeMEHHBIMU

130 [ToBTropenue u 0600menue. CreneHs ¢ 1
HATypaJIbHBIM ITOKa3aTeIeM
[ToBTOpenue u 0606menue. OTHOUICHBI

131 ¥ MHOTOYJICHBI. TOX/IeCTBCHHbIE 1
npeoOpa3oBaHusl anreOpandecKux
BBIPAXKEHUM

132 HOBTOp?HI/Ie u 00o0mieHune. @opmMyIsl 1
COKpAIIEHHOTO YMHOKEHUS

133 [ToBTOpenue u 06o0IIEeHNE. 1
KoopnauHnats! u rpaguxm.

134 [ToBTOpenue u o6odmeHue. JlnHeiHas 1
GyHKIMS 1 €€ CBOICTBa

135 Wrorosas koHTposibHasA paboTa 1
[ToBTOopenue u o6o061meHue. Pemenue

136 CUCTEM JIMHEIHBIX YpaBHEHUH ¢ ABYyMS 1
HepEeMEHHBIMU

OBLIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME




8 KJIACC

Ne n/m

Tema ypoka

KoauuyecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

YucaoBwie HCpaBCHCTBA

CBolicTBa YMCIIOBBIX HEPABEHCTB

CBolicTBa YUCIIOBBIX HEPABEHCTB

AW IN |-

Z[OKa3aTeJ'IBCTBO HCPABCHCTB

e

HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOI'Me HEPABEHCTBA

HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOTHe HEPABEHCTBA

Cnoxxenue u YMHOXCHUC YUCIIOBBIX
HCPAaBCHCTB. OI_ICHI/IBaHI/Ie 3HaA4YCHUA
BBIPpAXKCHUSA

Crnoxenue u YMHOXCHUC YUCITOBBIX
HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS
BBIPpAXKCHUSA

[ToHsiTHE O pellIeHNN HEPABEHCTBA C
OJIHOM mepeMeHHON. MHOKEeCTBO
penIeHn HEpaBEHCTBA

10

[ToHsiTHE O pellIeHN HEPABEHCTBA C
OJIHOM NepeMeHHON. MHOXKECTBO
pELIEHNI HEPaBEHCTBA

11

PaBHOCHIIEHBIE HEPABEHCTBA.
HepasencrBo-cnencraue




12

Yucnosble IPOMEXYTKU

JIuHeitHOEe HEPABEHCTBO C OJIHOU

13 MEPEMEHHON U MHOKECTBO €r0 PEelICHUI

14 PemeHne nMHENHBIX HEPABEHCTB C OJJHON
MepeMEHHON

15 Penienue nMHEHHBIX HEPABEHCTB C OJIHOM
MepEeMEHHOM

16 Pemrenne nMHENHBIX HEPABEHCTB C OJJHON
MEPEMEHHOM

17 Cuctembl TMHEHHBIX HEPABEHCTB C OJTHOM
MepeMEHHON

18 Cuctembl TMHEHHBIX HEPABEHCTB C OJJHOM
MEPEMEHHOMN
Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO

19 JIMHENHBIX HEPABEHCTB C OJTHON
MepEMEHHOMN

20 KonTponbnas pabora no teme
"Hepasencrsa"

21 KBanpaTHsie KOpHH

99 ApudmeTnueckuil KBaJpaTHbI KOPEHb U
€ro CBOMCTBA

93 Apudmerndeckuil KBaJpaTHbII KOPEHb U
€ro CBOMCTBA

24 IlonsTHE NPPALIMOHAIBHOTO YUCIIA.
JleicTBrA ¢ MppalOHAIbHBIMH YUCIAMHU

o5 CaoiicTBa 1eCTBUM C MpPALlMOHATIEHBIMU
quCcIaMu

26 CBoiicTBa IEHCTBHI C HPPAITIOHATEHBIMA




qucjiaMu

27

CaoiicTBa ICUCTBUI ¢ HppalMOHATIbHBIMU
YHUCIaMU

28

CpaBHeHHE HPPALMOHAIIBHBIX YHCET

29

CpaBHeHHE HPPALMOHATIBHBIX YHCET

30

MHO0XECTBO IENCTBUTENBbHBIX YUCEIL.
[IpencraBneHus o pacuIMpeHusIX
YHCJIOBBIX MHOKECTB

31

JlonmycTuMBIE 3HaYCHUS IIEPEMEHHBIX B
BBIPAXKECHUSX, COACPIKALUX
apu(pMeTHIECKIE KBaIpaTHBIE KOPHU

32

JlonmycTrMble 3HaYEHUs IEPEMEHHBIX B
BBIPAKECHUAX, COACPIKALUX
apu(pMeTHIECKIE KBAIPaTHBIE KOPHU

33

ToxnecTBeHHbIE TPe0Opa3oOBaHUS
BBIPA)KEHUH, COAEPIKALNX
apudmeTnyecKkue KBaJpaTHble KOPHU

34

ToxnecTBeHHbIE MPe0OPa30BaHUS
BBIPAKEHUH, COAEPIKALNX
apupMeTHYeCKUe KBapaTHbIE KOPHU

35

ToxnecTBeHHbIE MPEe0OPa30BaHUS
BBIPAXKEHUH, COIEpPIKALUX
apu(pMeTHUeCKUe KBapaTHbIE KOPHH

36

ToxnaecTBeHHbIE TPe0Opa3OBaHUS
BBIPAKECHUH, COAEPIKALLUX
apudmeTnyecKkue KBaJpaTHble KOPHU

37

KonTponbnas pabora no teme
"KBanpaTHslii KOpeHb"




38

KBanpatHoe ypaBHeHHe

39

@opMyita KOpHEH KBaPAaTHOIO
ypaBHeHusA. KomnuectBo
JIEACTBUTEIBbHBIX KOPHEN KBaJPATHOTO
YpaBHEHUS

40

dopmyiia KOpHEH KBaIPaTHOTO
ypaBHeHus. Konnuectso
JeHCTBUTENBHBIX KOPHEH KBaJAPaTHOTO
ypaBHEHUs

41

@opMyita KOpHEH KBaJPATHOIO
ypaBHeHus. KonnuecTso
JEMCTBUTEIBHBIX KOPHEHN KBaJIpaTHOTO
YpaBHEHUS

42

@opMyita KOpHEH KBaJPATHOIO
ypaBHeHus. KonnuecTtso
JNENCTBUTEIBHBIX KOPHEN KBAaPATHOTO
ypaBHEHUSA

43

Teopema Buera

44

Teopema Buera

45

VYpaBHEeHMsI, CBOJUMBIE K TMHEHHBIM
YPaBHEHMSIM WM K KBaJJPaTHBIM
YpaBHEHHSIM

46

VYpaBHEeHUs, CBOUMBIE K JINHEHHBIM
YpaBHEHHSIM WIIH K KBaJJPaTHBIM
yYpaBHEHHSIM

47

KBanpaTtHoe ypaBHEHHE ¢ TapaMeTpOM

48

PelreHne kBaapaTHBIX YpaBHEHUN C
rapameTpamu




Pemrenne kBaapaTHBIX YpaBHEHUN C

49
napameTpamu

50 Pemenue kBagpaTHhIX ypaBHEHHUI,
COJZIepIKALINX 3HAK MOIYJIS

51 Pemrenne kBagpaTHbIX ypaBHEHMI,
COJZIepIKALINX 3HAK MOIYJIS

59 VYpaBHeHHE Kak MaTeMaTHYeCcKasi MOJEb
peanbHOi CUTyaluu

53 Perienue TekcTOBBIX 3avzlaq C IIOMOLIBIO
KBaJ[paTHBIX YpaBHEHHHA

54 KonTponbhas padota no teme
"KBanpaTHble ypaBHeHuUs"

55 PanvionansHbIE BRIpAKEHUS

56 ToxnecTBeHHBIE TPEOOPA3OBAHUS
paMoOHATBHBIX BBEIPAKEHUH

57 ToxecTBeHHBIE TPE0Opa3OBaAHUS
panMoHaIbHBIX BEIPAXKEHUI

58 ToxnecTBeHHbIE TPe0Opa3OBaHUS
paMoOHATBHBIX BEIPAKEHUH

59 ToxknecTBeHHBIE TPEOOPA3OBAHHS
panMoHaIbHBIX BEIPAXKEHUI
Anrebpanueckas 1poob. Jlomyctumele

60 3HAYEHMSI TIEPEMEHHBIX B IPOOHO-
palMoHAIBHBIX BBIPAXKEHUAX
Anrebpanueckas 1poob. JlomycTumele

61 3HA4YeHHUs1 IEPEMEHHBIX B IpOOHO-
palMoOHAIBHBIX BBIPAXKEHUAX

62 Anrebpanueckast 1po0sb. JlomycTumbie




3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
palMOHAIbHBIX BBIPAKEHUAX

OCHOBHOE CBOMCTBO aJIreOpandecKou

63
npodu

64 OcHOBHOE CBOWCTBO anredpanyeckon
npobu

65 CrnoxeHue 1 BBIYNTaHUE AJIre0pandeckKux
npobei

66 CrnoxeHue 1 BIYUTaHUE AJIre0pandecKux
npobeit

67 YMHOKEHUE U JIeJIeHHE alredpanyecKux
npobeit

68 YMHOXKEHUE U JielIeHNe anredpanyeckux
npobeit

69 YMHOXEHUE U JICTICHUE aIreOpandecKux
npobeit

20 BozBenenue anredpandeckoii 1podu B
CTETICHb

7 KonrtponsHas padorta no teme "{poOHo-
paloHaIbHbIE BBIpAXKECHUS"

72 JpoOHO-palinoHanbHble ypaBHEHUS
Perenue qpoOHO-paioHaIbHBIX

73 yYpaBHEHUH, CBOASIINXCS K JIMTHEHHBIM
yYpaBHEHHSIM
Perenue qpoOHO-pannoHaIbHBIX

74 yYpaBHEHMH, CBOJSIIUXCA K TMHEHHBIM
ypaBHEHUSIM

75 Pemenue npoOHO-palinoHaIBLHBIX




YPaBHEHUH, CBOISIIMXCS K JIMHEMHBIM
YPaBHEHUSM

76

Pemenue apoO6HO-panimoHaIbHBIX
yYpaBHEHUM, CBOSAIINXCS K KBaJAPATHBIM
YpaBHEHUSIM

77

Pemenue npoO6HO-panimoHaIbHBIX
yYpaBHEHUM, CBOSAIINXCS K KBaJAPATHBIM
YpaBHEHUSIM

78

Pemenue npoOHO-paliioHaNbHbBIX
YpaBHEHUM, CBOAIIUXCS K KBaJPaTHBIM
YPaBHEHUSIM

79

Pemenue npoOHO-paliioHaNbHbBIX
YpaBHEHHUI METO/IOM 3aMEHBI
MEPEMEHHOMN

80

Pemenne npoOHO-paliioHANTBHBIX
YPaBHEHUI METOJIOM 3aMEHbI
IIEPEMEHHOMN

81

Pemenue npoOHO-paliiOHaNIbHbBIX
YPaBHEHUI METOJIOM 3aMEHbI
MepPEMEHHOMN

82

Pemenue npoOHO-paliiOHaNbHBIX
YpaBHEHUI METOJIOM 3aMEHbI
MIEPEMEHHOMN

83

Perienue TeKCTOBBIX 3a]1au C MOMOIIIBIO
IpOOHO-pallMOHANIbHBIX YpaBHEHUIN

84

Perrenne TeKCTOBBIX 337124 C TOMOIIBIO
IpOoOHO-pallMOHANIbHBIX YpaBHEHUIN

85

Pemenne TeKCTOBBIX 3aaa4 C IOMOIIbIO




JIPOOHO-pallMOHAJIbHBIX YPABHEHUM

Pemenne TekCTOBBIX 3aJa4d C IOMOIIIBIO

86 IpOOHO-pPALlMOHATIBHBIX YPABHEHUI

87 Pemrenue TeKCTOBBIX 33724 C TOMOIIBIO
IpOOHO-pPALlMOHATIBHBIX YPABHEHUI

88 Pemienue TeKCTOBBIX 3aJa4 C TOMOIIIBIO
IpOOHO-pALlMOHATIBHBIX YPABHEHUI

89 I'paduueckas naTEpIpETav YpaBHEHUH
C IByMs NIEPEMEHHBIMH

90 KonTponbhas padota no teme "J{poOHo-
panuoHanbHbIE ypaBHEHUs"

01 OO6nacTh ornpeieeHUs] © MHOYKECTBO
3HaYeHUH PYHKIUU

92 OO0acTh onpeneIeHus] © MHOYKECTBO
3HaYeHUHN PYHKINH

93 CriocoOb1 3amanust QyHKITHA

94 I'paduk pyaxIuN
UreHue cBOMCTB pyHKIINHU O €€

95 rpaduky. [Ipumeps! rpadukoB yHKINH,
OTpaXKaroIIUX peabHbIE MPOLECCHI
DyHKIUY, ONUCHIBAIOLIUE IPSIMYIO U

96 00paTHYIO IPONOPIUOHATIEHBIE
3aBUCUMOCTH, UX TpapuKu
OyHKITUH, OTIMCHIBAIOIIUE MTPSIMYIO

97 00paTHYIO IPOMOPIIMOHATEHBIE
3aBUCHUMOCTH, UX TpapuKu

98 OyHKITUH, OTIMCHIBAIOIINE MTPSIMYIO

00paTHYIO IPOMOPIIMOHATEHBIE




3aBUCUMOCTH, UX TpapuKu

99 OyHKIUA Y = X2 U e€ CBOMCTBA 1
100 OyHKIMs Y = X2 1 €€ CBOWCTBA 1
101 Oynkius Y = X3 u e€ cBoWCTBa 1
102 OyHKIMSA Y =K/X U e€ CBOWCTBA 1
103 OyHKIUA Y =K/X U e€ CBOICTBa 1
104 DyHKIMS Y =VX U €€ CBOICTBa 1
KontposbHas paboTa mo teme
105 " " 1
OyHKIUU
106 CreneHs C 1eIpIM TToKa3aTelieM 1
107 CBOICTBA CTEIEHH C LIEIBIM ITI0Ka3aTeJIEM 1
108 CBolicTBa CTEIICHU C IIEITBIM MTOKA3aTeIeM 1
109 CBOMCTBA CTEIEHH C LIEIBIM ITI0Ka3aTelIEM 1
[IpeobOpazoBanme BhIpaXKEHUH,
110 COJIEpIKaIMX CTEIICHHU C [IETBIM 1
MoKa3areieM
[Ipeobpa3oBaHue BEIpaXKEHU,
111 COJIEPIKAIIMX CTENIEHH C LEJIBIM 1
MoKa3areneM
[IpeoOpazoBanme BoIpaXXKCHUH,
112 COJIepKAIIMX CTEIEHHU C LEIbIM 1
MoKasareieM
113 CrangapTHBIN BU]T YUCTa
114 CranpmapTHbIi BUJ yncia
115 JlecTBUS ¢ YncnaMu, 3alMCaHHBIMU B 1
CTaHJIaPTHOM BUJIE
116 JlelicTBUS ¢ YnCIIaMH, 3aITHCAHHBIMU B 1




CTaHJIapTHOM BHUJE

Pa3mepbl 00BEKTOB OKpY:KAIOIIEr0 MUPA,

117 JUTUTEIbHOCTD MPOLIECCOB B
OKpY’KaIOIIEeM MUpe
PazMepbl 00BEKTOB OKPYKAIOLIETO MHUPA,

118 JUTUTEIIBHOCTB TIPOLIECCOB B
OKpY>KaroIieM MHpe
PazMepsl 00bEKTOB OKPYKAIOLIETO MUPA,

119 JUTUTEIILHOCTD TTPOLIECCOB B
OKpY’KaroIieM MHpe

120 JleaeHue ¢ 0CTaTKOM

121 CpaBHEHUS LEJIBIX YHCEIT TI0 MOIYITIO
HATypaJbHOTO YHCiIa

122 CpaBHEHHS 1IEIBIX YUCET IT0 MOYITIO
HaTypaJIbHOI'O YUCIIa

123 CBoiicTBa CpaBHEHUH IO MOYJTIO

124 CBolicTBa CpaBHEHUH 110 MOJYJIIO

125 OcTtaTky CyMMBI ¥ TIPOU3BEICHHSI 110
JTaHHOMY MOYITIO

126 KonTponbHas padota no remam
"Crenenn", "JlenumocTs"
IToBTropenue u o6o0menue. Pemenue

127 JMHEWHBIX HEPABEHCTB C OJIHOM
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJIHOM IEPEMEHHOMN
IToBTropenue u o6oOmenue. Pemenue

128 JIMHENHBIX HEPABEHCTB C OJTHOM

IIEPEMEHHOMN U CUCTEM JIMHEUHBIX




HEPABEHCTB C OJIHOM IIEPEMEHHOMN

[ToBTOpenue u o6oOIIEHHE.
129 ToxecTBeHHbIE TPEe0Opa3oBaHUS
BBIPAYKEHH, COJIEpKAILUX

apu(pMeTHYECKIE KBaIpaTHbIE KOPHU

[ToBTOpenue u 06o0meHue. Permenue
KBaJIpaTHbIX ypaBHeHU. Pemenue
TEKCTOBBIX 33J1a4 C TTOMOIIIbIO
KBaJIpaTHBIX YPaBHEHHI

130

[loBTOpenue u 06061eHue. Pemenne

131 .
3a/1a4 U3 peabHOM )KU3HU

[ToBTOpEeHME M 00OOIICHNE.
132 ToxnecTBeHHbIE IPEOOpa3OBaHUs
palMOHAIbHBIX BBIPAKECHUI

IToBTopenue u o6o61meHue. Pemenue
IpOOHO-pallMOHANBHBIX YPABHEHHH,
133 CBOIAIIUXCA K JIMHEUHEBIM UJIH K
KBaJpaTHBIM ypaBHEHUsAM. Pemenue
TEKCTOBBIX 33]1a4 C TTIOMOIIBIO IPOOHO-

palMoHaIbHBIX YpaBHEHUN

IToBTrOopenue u o6o061meHue. Pemenue
134 TEKCTOBBIX 3a71a4 Pa3IuYHbIMU
crocooamu

135 Hrorosast koHTpoIpHAs paboTa

IToBTropenue u o6o0menue. Pemenue

136 N
3aJa4 U3 peanbHOM KU3HU

OBILEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

136




9 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Oynkius. CroicTBa QyHKINNA: HYIIH
(GYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA
(GyHKIIUH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHUS (PYHKIIMH, YETHBIE U HEYETHDBIE
¢byHKIMK, HAMOOJBIIIEe U HAUMEHbBIIIEE
3Ha4YeHUs1 PYHKIUU

Oynkius. CoiicTBa QyHKIMIA: HYIH
(GyHKINHU, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA
(GyHKINU, TPOMEKYTKH BO3PACTAHUS
yObIBaHUS (QYHKIUU, YETHBIE U HEUETHBIE
¢GbyHKIMHM, HanOoJbIIee U HAUMEHbIIEe
3HaYeHUs PYHKINH

IToctpoenue rpadukoB GpyHKIHIA €
MTOMOIIIBIO TTPe00pa3zoBaHUM

IToctpoenue rpadukoB GpyHKIHIA €
MIOMOIIBIO TIpeoOpa30BaHMil

KBanpatnsiii Tpéxunen. Kopau
KBaJIpaTHOI'O TPEXUJICHA

Paznosxenune kBagpaTHOTO TpEXUICHA Ha
JINHEHBIE MHOKUTEIN

Paznoxenue KBaaApaTHOTO TpéaneHa Ha
JIMHEHBIE MHOKUTEIN




KBangparuunas pyHkuus u e€ CBOHCTBa

[Tapaboia, KOOPAMHATHI BEPIIMHBI

o napaboJibl, 0Cb CHMMETPUU TapabOJIbI

10 [TocTpoenue rpaduka KBaApaTUIHON
byHKIMH

1 [TocTpoenue rpaduka KBagpaTHIHON
byHKIMH

12 [TocTpoenne rpaduka KBaApaTUIHON
byHKIIUN
[Tonoxenne rpaduka KBagpaTHIHON

13 (GyHKINMU B 3aBUCHIMOCTH OT €€
KO3 PHUIIHEHTOB
[Tonoxxenue rpaduka KBaIpaTUIHOM

14 (GYHKIIUHM B 3aBUCUMOCTH OT €&
K03 (HUIIMEHTOB

15 Hcnonp30BaHue CBOKCTB KBAAPATUIHOMN
GYHKIUM 1715 pelieHus 3a1a4

16 Hcnonp30BaHue CBOKMCTB KBAAPATUIHON
GYHKIIUY 1715 peleHus 3a1a4

17 Hcnonp30BaHue CBOKCTB KBAAPATUIHOMN
GYHKIUM 1715 pelieHus 3a1a4

18 Crenennbie QYHKIINHU C HATYPATbHBIMA
MOKa3aTesIMU, UX TpadUKu U CBOWCTBA

19 Crenennble GYHKIIUU C HATYPATHHBIMU
MOKa3aTessIMH, UX TpadUKH U CBOWCTBA

20 Crenennble QYHKIIUU C HATYPATbHBIMU
MOKa3aTeIsIMU, UX TpadUKU ¥ CBOKWCTBA

21 CrenenHble (YHKIIUU C HATYypaJIbHBIMU




MOKa3aTesIMH, UX Tpa(uKH U CBOIMCTBA

I'padukn Gyskmmii: y=Vx , y=Vx,y=|

22
X|

23 I'padmku Gyskmmit: y =\x ,y =*Vx ,y = | x
|

24 I'padukn Gyskmmii: y=Vx , y=Vx,y=|
X|

25 KonrponsHas padora no reme "@yHKun"
[TonsiTHE O peleHny HepaBeHCTBA ¢ OJHOMN

26 nepeMeHHON. MHOKECTBO peIeHHH
HEpaBEHCTBA

97 KBanpaTHble HepaBeHCTBA C OJTHOM
MePEMEHHOM

28 KBangpaTHbie HEpaBeHCTBA C OTHOM
MepPEMEHHOMN

29 Pemrenne HepaBeHCTB TpaguUECKUM
METOZOM M METOZ0M MHTEPBAJIOB

30 Pemienue HepaBeHCTB TpapUUECKUM
METOZOM B METOJOM HHTEPBAJIOB

31 HepaBeHnctBa, comepikariye 3HaK MOTYJIS

32 HepaBeHncTBa, cogeprkaliye 3HaK MOy

33 CucreMbl HEpaBEHCTB C OJTHOM
MIEPEMEHHOMN

34 CucTteMbl HEPaBEHCTB € OJJHON
MEPEMEHHOMN

35 Perrenne TeKCTOBBIX 3a/1a4 C TOMOIIIBIO

HCPaBCHCTB, CUCTEM HEPABCHCTB




36

Pelrenne TeKCTOBBIX 3a7a4 C IOMOIILIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

HepaBeHCTBO ¢ ABYyMsI IEpEMEHHBIMHU.
Pemenuie HepaBeHCTBa ¢ ABYyMS
MIepEeMEHHBIMU

38

I'paduaeckuii MeToa pereHUs: CUCTEM
HEPaBEHCTB C ABYMS IEPEMEHHBIMU

39

CucreMbl HEPABEHCTB C ABYMs
[IEPEMEHHBIMU

40

KonTponbHas pabora no teme
"KBanparubie HepaBeHCTBA"

41

bukBanpaTHbie ypaBHEHUS

42

[Ipumepsl npuMEHEHU METOI0B
PaBHOCHJILHBIX MPE0Opa30BaHMil, 3aMEHBI
nepeMeHHoH, rpaduIecKoro MeToaa mpu
pelieHuu ypaBHeHUH 3-i u 4-if cTeneHei

43

[IpuMepsl IpUMEHEHH METOZI0B
PaBHOCHIIBHBIX NPe0Opa30BaHUM, 3aMEHBI
MIEpEMEHHOM, rpauuecKoro MeToa npu
penieHuu ypaBHeHH 3-i u 4-if cTeneHei

44

IIpuMepsl IpUMEHEHH METO0B
PaBHOCHIIBHBIX MPE0Opa30BaHUM, 3aMEHbI
MEpEeMEHHOM, rpaduueckoro MetToa npu
pelieHuu ypaBHeHUH 3-i 1 4-if cTeneHei

45

Pemenne npoOGHO-paliiOHaNIbHBIX
YPaBHEHUI U HEPABEHCTB

46

Pemenue 1po6HO-paiMoHaTIBHBIX
ypaBHEHUI U HEPABEHCTB




47

Pemenue 1poOHO-paimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

48

Pemenne npoOHO-paliiOHaNIbHBIX
YpPaBHEHUI U HEPABEHCTB

49

Pewenue cucreM ypaBHEHUN ¢ ABYyMsI
[IEPEMEHHBIMU

50

Pemenue cucrem ypaBHEHH C AByMS
MIePEeMEHHBIMU

51

Pemenue npoctedmmx cuctem
HEJIMHEHHBIX YPABHEHUH C ABYMs
NIEPEMEHHBIMU

52

Pemenne npocrenmmx cucTem
HEJIMHENHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

53

Pemenne npocredmumx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMHU

54

Pelrenre npocTenimx CUCTEM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEpEMEHHBIMU

55

I'paduueckuit MeToa pereHus: CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

56

I'paduaeckuit MeTo peIieHUsI CUCTEMBI
HEJIMHENHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU

57

Cucrema 1ByX HEJIMHEHHBIX YPaBHEHUN C
JBYMS IEPEMEHHBIMU KaK MOJIEIb




peanbHON CUTYalluH

58

Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUH C
JBYMS IIEPEMEHHBIMU KaK MOJIEIb
peaIbHOM CUTYyalluH

59

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUN C
IBYMs IEPEMEHHBIMU KaK MOJIEIIb
peanbHON CUTYalluH

60

Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUN C
JBYMS IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTyalluH

61

Cucrema HETMHENHBIX YPABHEHUH €
napaMeTpom

62

Cucrema HETMHENHBIX YPaBHEHUH ¢
rapaMeTpoM

63

Cucrema HETMHENHBIX YpaBHEHUH ¢
rapaMeTpoM

64

IIpocreimme HEpaBeHCTBA € ABYMs
MIEPEMEHHBIMH U UX CHUCTEMBI

65

Kontponbnas padota o teme "YpaBHeHUs,
HEPABEHCTBA U UX CUCTEMBI"

66

TToHsaTHe YMCI0BOI MOCIENOBATEILHOCTH.
Koueunsie u OeCKOHEUHBIE
HOCIEO0BATEILHOCTH

67

OrpaHudeHHas 0CIE10BaTENBHOCTD.
MoHOTOHHO Bo3pacTarolias (yObIBaromas)
[10CJIEI0BATENBHOCTD

68

CrocoOBbI 3aJ1aHu TTOCIIEN0BATEIBHOCTH
OITHCATEIbHEIN, TAOJUYHBINA, C IOMOIILIO




(bopMyIIBI N-TO YiieHa, PeKyPPEHTHBII

Apudmernueckas U reoMeTpruecKas

69
IIPOrpeccuu

20 Apudmerndeckas 1 TeOMETpHUECKas
IIPOrpeccuu

71 CBoiicTBa 4IeHOB apU(PMETHIECKON U
F€OMETPUYECKON MPOrpeccuid

79 CBoiicTBa 4JIeHOB apu(METHIECKON U
Tr€OMETPUYECKON ITPOrPeECCUil

73 ®opmyITel N-TO WieHa apuPpMETHIESCKOH 1
reOMETPUYECKOM Mporpeccuid

74 ®opMmyibl N-ro WieHa apupMeTu4ecKoil u
Ir€OMETPUYECKON ITPOrPeECCUit

75 ®opmMyITel N-TO WieHa apuPpMETHIECKOH 1
r€OMETPUYECKON ITPOrPECCUI
®opMyJsIbl CyMMBI IEPBBIX N UIEHOB

76 apru(pMETUYECKON U TEOMETPUIECKOM
Iporpeccuit
®opMysbl CyMMBI IIEPBBIX N YIEHOB

77 apu(pMeTHYECKON U FreOMeTPUIECKOM
Iporpeccuit
®opMyJIbl CyMMBI IEPBBIX N YIEHOB

78 apru(pMETHIECKON U TEOMETPUIECKOM
Iporpeccuit

79 3ajaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIA B
U KPEIUTHI

80 3aauu Ha MPOLEHTHI, OAHKOBCKUE BKJIA/IbI

" KPpEANTDBI




3a/1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IBI

81
U KPEeIUThI

82 3agaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/Ib
U KPEIUTHI

83 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IbI
U KPEIUTHI

84 3agaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/Ibl
U KpPEeIUThI

85 3a1aun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI
U KPEIUTHI
IIpencraBineHue o CXOAUMOCTH

86 [10CJIe/I0BATENbHOCTH, O CYMMHPOBAHUU
0eCKOHEUHO YObIBaIOIIEH reOMeTPUIECKOM
IIpOrpeccuu
[IpencraBnenue o CXOIUMOCTH

87 MIOCJIEI0BATENBHOCTH, O CYMMHUPOBAHUU
0eCKOHEeYHO YObIBaOIIel reOMeTpUYECKOM
IIPOrpeccuun

88 Meroa MaTeMaTu4ecKOl HHIYKIUU

89 MeToa MaTeMaTHYeCKON HHIYKIIAN

YK

90 KonrtponbHas pabora rno teme "Uncnoble
MOCJIeI0BaTeNbHOCTH U Iporpeccun”

01 Kopens n-it crenenn. CBoCTBa KOPHS n-i
CTETIeH!

92 Kopens n-it crenenn. CBoCTBa KOPHS n-i
CTETeH!

93 Kopens n-it crenenu. CBoiicTBa KOpHS n-i

CTCIICHU




94

Crenenb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
€€ CBOMCTBA

95

Crernenb ¢ palliOHAIBHBIM ITOKA3aTEIEM H
€€ CBOICTBa

96

CTeHeHL C paI_II/IOHaJIBHBIM I10Ka3aTcJICM U
€€ CBOICTBa

97

ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKECHM, COAECPKALIUX KOPEHb N-1
CTEIIEHU

98

ToxnecTBeHHbIe TpeoOpa3zoBaHus
BBIPAKECHM, COAECPKALIUX KOPEHb N-1
CTEIIEHU

99

ToxnaecTBeHHbIE TPeoOpa3z0BaHUs
BBIPAXKEHU, COJIEpKAITUX KOPEHb N-i1
CTENEHU

100

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUI, COIEPXKALUX CTENEHb C
paloHaIbHBIM IIOKa3aTelIeM

101

ToxnecTBeHHbIE TPeoOpa3oBaHUs
BBIPAKEHM, COAECPIKALIUX CTEIIEHb C
palMOHAIBHBIM [TOKA3aTEIEM

102

KonrtponsHas padora no teme "Crenens ¢
palMOHANIBHBIM TTOKa3aTeneM"

103

[ToBTOpenue u 06061menue. Yucna u
BBIUUCIICHUS (3aIIUCh, CPABHEHUE,
JeUCTBUS C IeHCTBUTEIbHBIMU YHCIAMH,
YHCII0Bas MpsMast)

104

[ToBTOpenue u 0606menHue. Yncna u




BBIYMCIICHHS (3aMIUCh, CPABHEHUE,
JIEUCTBUS C ICHCTBUTEIIFHLIMHY YHCIIAMH,
YHUCJIOBAsI MpsiMast )

105

[ToBTOpenue u o606menue. Ynucna u
BBIYHCIICHUS (TIPOIIEHTHI, OTHOIICHUS,
MIPOTIOPITUN )

106

[ToBTOpenue u o6obmenue. Ynucna u
BBIYHCIICHHS (IIPOIIEHTHI, OTHOIICHUS,
MIPOTIOPITUN )

107

[ToBTOpenue u 06061menue. Yucna u
BBIYHCIICHUS (PEIICHHE 33/1a4 U3 pealbHOM
YKU3HHM )

108

[ToBTOpenue u 06o0menue. Yncna u
BBIUHCIICHUS (pELleHue 3a/1a4 U3 pealbHOU
KU3HHU)

109

[ToBTOpenue u 0606menHue. Yncna u
BBIUHCIICHHS (OKPYTJIEHUE, PUOIIKEHHE,
OLICHKA)

110

[ToBTOpenue u 0606meHune. TekcToBbIE
3aaun (peleHne TeKCTOBBIX 3a/1a4
apuMeTHuyecKuM U anredpandecKum
crioco6amu)

111

[ToBTOpenue u 0606meHue. TekcToBBIC
3a/aun (peleHne TeKCTOBBIX 3a/1a4
apuMeTHuYeCcCKuM U anredpandecKumM
crioco6amu)

112

[ToBTOpenue u o606meHue. TekcToBbIE
3aaun (pelieHne TeKCTOBBIX 3aa




apuMeTHyecKuM U anredpandecKum
crocob6amu)

113

[ToBTOpenue u 0606meHue. TekcToBbIC
3aJ1auM (pelIeHrue TeKCTOBBIX 3314
apuMeTHYeCcCKuM U anredpandecKuM
criocobamu)

114

[ToBTOpenue u o6o0meHne. TekcToBbIE
3aaun (peleHne TeKCTOBBIX 3a/1a4
apumeTryecKuM U anredpandecKum
crocobamm)

115

[ToBTOpenue n o6o6meHne. TekcTOBBIE
3aaun (peleHne TeKCTOBbIX 3a/1a4
apumeTryecKuM U anredpandecKum
crocobamu)

116

[ToBTOpeHue u 060061IEeHNE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue anredOpanyecKux
BBIP@YKEHUH, COAEPIKAIIUX CTETICHb C
L[EJIBIM TTOKa3aTeeM)

117

[ToBTOpenue u o6o0IIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anreOpanyecKux
BBIPQKEHUH, COAEPIKAIUX CTETICHb C
LEJTBIM [TOKA3aTeNIeM )

118

[ToBTOpeHue u 06061IeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue anredOpanyecKux
BBIpQXEHUH, COJIEpKAIUX CTETIEHb C
L[EJIBIM TTOKa3aTesieM)




119

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckre BbIpaXeHUs
(mpeobpazoBaHue anredOpanvaecKux
BBIPXEHUH, COJIEpKAITUX
apu(METHYECKUI KBaIPATHBINA KOPEHb )

120

[ToBTOpenue u o6oOIIEHHE.
Anrebpanueckue BbIpaXeHUs
(mpeobpazoBaHue anredOpanvaecKux
BBIpa)XEHUI, cofepxKalmx
apu(METHYECKUI KBaIPaTHBIA KOPEHb )

121

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBanue anredOpanvaecKux
BBIpXEHUH, COMIEpKAITUX
apu(METHYECKUI KBAJIPATHBIN KOPEHb )

122

[ToBTOpeHue u 060061IeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHMe LETBIX U IPOOHO-
panMoHaIbHBIX BEIPAXKEHUIN)

123

[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeoOpa3oBaHue LEIBIX U APOOHO-
paMoOHATFHBIX BBIPAXKEHUH )

124

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(mpeoOpa3zoBaHue LEIBIX U APOOHO-
palMOHAILHBIX BBIPAKECHUI)

125

[ToBTOpenue u oboOIIEHHE.
AnreOpandecKie BhIpaKEeHHsI




(mpeobpazoBaHMe LENBIX U IPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

126

[ToBTOpeHME 1 000OIICHNE.
Anrebpanyeckue BeIpaXCHHS (Pa3ioKeHHUE
MHOTOYJIEHA HA MHOKUTEJIN, B TOM YHCIIE C
HCIOJIb30BaHUEM (OPMYIT COKPALIICHHOTO
YMHOXKCHHS)

127

[ToBTOpEeHME M 00OOIICHNE.
AnreOpandeckre BeIpaXeHHS (pa3IoKeHne
MHOTI'OYIEHA Ha MHOKHUTEH, B TOM YHCJIE C
HCIIOJIb30BaHUEM (OPMYII COKPAIICHHOTO
YMHOKEHUS)

128

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BoIpaXeHUs (pa3ioKeHne
MHOTI'OYIEHA Ha MHOKHUTEIH, B TOM YHCJE C
HCIOJIb30BaHUEM (OPMYIT COKPAIIICHHOTO
YMHOXCHHSI)

129

[ToBTOpenue u o6o0IIEeHHE.
AnreOpanueckue BBIpaKSHUS
(MonenmupoBaHue ¢ MOMOIIBIO (hopMyI
pEaNTbHBIX MPOIIECCOB U SBICHUI)

130

@OyHKIMH (IOCTPOEHHUE, CBOMCTBA
M3Y4YEHHBIX (PYHKIINN)

131

[ToBTOpenue u 06o61eHne. OyHKIMN
(moctpoeHue, CBOMCTBA U3YICHHBIX

ynKmin)

132

IToBTopenue u o6o0meHue. PyHKIUU
(moctpoeHue, CBOMCTBA U3YICHHBIX

yHKIHiH)




[ToBTropenue u o6o0menue. PyHKIUU

133 (rpacdmyeckoe pemieHre ypaBHeHUN U UX 1
CHUCTEM)
[ToBTOpenue u 0600menne. PyHKIUN

134 (rpacdmyeckoe pemieHre ypaBHeHUN U UX 1
CHUCTEM)

135 HroroBas koHTposbHAs paboTa 1

136 [ToBTOpenue u 06061eHue. GyHKIUU 1
(MoieIMpOBaHUE PeaIbHbBIX MPOILIECCOB)

OBLIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOINYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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