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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA OOECNEYMBAET U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK K TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MPOJOJDKEHNsST 00pa3oBaHWs ® JUIsl TOBCEIHEBHOW O KM3HU. PasButHe y
OoOy4JaromMxcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux abCTpakiuii, crmoco0e OTpakKeHHs] MAaTeMAaTHYeCKOW HayKou
SBJICHMA W TPOLIECCOB B TMPHUPOJE M OOIIECTBE, POJIM MATEMATUYECKOTO
MOJEJIMPOBAaHUS B HAYYHOM [IO3HAHMM M B IPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIsL ajanTallid B COBPEMEHHOM IudpoBoM oOmectBe. M3ydenne anreOpsb
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIILJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkeHHuss. OcBoeHHEe Kypca anreOpbl 00eCHeunBaeT Pa3BUTHE JIOTUYECKOTO
MBILIUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0oOIIeHNEe M KOHKpETU3allnio, adCTparupoBaHHWE M aHAJIOTHIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENIBHBIM OOBEM CaMOCTOSTEILHOM
NEATEIbHOCTH O0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCS SBJSIETCS pealn3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B crpykrype mnporpammbl ydeOHOro kypca «AinreOpa» yriayOiaEHHOIro
U3Y4YEHUS OCHOBHOE MECTO 3aHHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJIEHUCTBYS C
IpYTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy YYEOHOTro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep’KaTelbHOM M CTPYKTYpPHOU
OCOOEHHOCTBbIO YYEOHOro Kypca «Anredpa» sBISETCS €ro HMHTETPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «UuWcCina W BBIYHCICHUS CIYXKUT OCHOBOW IS
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOTr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OONIEro 0Opa3zoBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHMIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y 0OYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEIMETOB U OKpYyKaroliei peanbHOcTH. Ha ypoBHE OCHOBHOTO OOIIIET0
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa NEMOHCTPUPYET 3HAYEHHWE MATEMATHUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS TMPOLUECCOB U  SABJICHUU
peansHOoro mupa. B 3agaum oO0yueHus anreOpe BXOIAT TakKe JajibHeiIiee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOGHHUS Kypca UWHGOPMATUKHA, M OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenui. IlpeoOpazoBaHue CHUMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONTMCAHUS M UCCIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne martepuana crnocoOCTBYET Pa3BUTHIO Yy OOyYaroIIMXcCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJHMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYPHI.

VYrinyOnéHubIi KypcC anreopsl XapaKTepU3yeTCs U3Y4YECHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHuss 3amgad. Aunredpa SBJISETCS A3BIKOM JJIi  ONKCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTE€MaTH4eCKOro MmozenupoBanus. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKHUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT —(OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHUS, PA3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMYECKHUX MOCTPOCHUM U yyaT HMX
npumeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEAYLIMX MECT B
(bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIH BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBEHCTBA», « DyHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcst 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
kiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Panmonaneheie umcia. CpaBHEHHE, yNOpSAOYMBAaHUE U apUPMETHUECKHE
JEUCTBHS C PAllMOHAJIBHBIMU YMCIIaMU. YHcioBas psiMasi, MOLyJb YHACIIA.

CreneHbp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3ULMOHHON CUCTEME CUHUCIICHMUS.

Pemmenne TekcToBBIX 3a7au apudmeTnuecKuM crocoboM. Pemienue 3amau u3
peabHOM NMPaKTUKU Ha 4acTH, Ha APOOU, HA MPOLEHTHI, IPUMEHEHUE OTHOLIEHUN
U IpONOpUMH MpH pEelIeHUM 3ajad, pElIeHuEe 3aJad Ha JABM)KEHHE, padoTy,
MOKYTKHU, HAJIOTH.

JlenmumocTs Leabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie m cocraBHble uucia. YETrHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEIBIX YHCEII IPU PELICHUU 3314 C IPAKTHYECKUM COJIEP)KAHUEM.

HauGonpimuii o0mumii 1enuTens 1 HauMeHbIlee o0l1llee KpaTHOE JIBYX YHUCET.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONepallui HaJl OCTaTKAMHU.

AuredpanvyecKue BbIPAKEHUSA

BelpaxkxeHre C IEpEeMEHHBIMU. 3HAUYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBnenne 3aBUCUMOCTH MEXITY BETUUMHAMU B BUJE (OPMYJIBL.

ToxnectBo. ToxaecTBEHHbIE TPe0Opa30BaHUsl ANreOpanueCcKX BhIPAXKEHUH.
JloKa3aTenbCTBO TOXKIECTB.

OpnHounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OHOUYIECHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOWIECHA.
CrnoxxeHue, BBIYMTaHUE, YMHOKEHUE WU JieJeHrue MHOrowieHoB. IIpeoOpa3zoBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@opMyJIbl COKPAIEHHOTO YMHOXEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXEHHH, KyO CyMMbl M KyO pa3HOCTH JBYX BBIpaXEHHH, pa3HOCTb
KBaJIpaTOB JIBYX BBIP@KECHHUM, NPOU3BEACHUE PA3HOCTU U CYMMBI JABYX
BBIPKEHUIA, CyMMa U pa3HOCTb KyOOB JBYX BbIPaKEHHIA.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne 001ero MHOXKUTENS 3a
CKOOKH. MeTo 1 TpyIIupOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUN. YpaBHEHHE Kak
MaTeMaTU4YeCcKasi MOJENb PEeaJbHON CUTYaLlUU.



JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOW. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JIuHeliHOE ypaBHEHME, CONEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS IIE€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PelieHne cucteM JIMHEMHBIX YpaBHEHUW C JBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAaK MOJIEIIb PEAIbHON CUTYAIIHH.

DOyHKIMHA

Koopaunara Touku Ha npssmou. YUnciioBbIe IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucremMa KOOpAMHAT. AOcIUcca M OpJAuHAaTa TOYKM Ha
KOOpAMHATHOM Tu1ocKOoCTH. [IpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHarue QyHKuuu.
OyHKIUs Kak MareMaTudeckass MoOJENb peajgpHoro mpouecca. Oomacthb
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QyHKIUU.
I'paduk pynkuuu. IloHaTHsS MakcuMymMa U MUHHMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PEANbHBIX 3aBUCUMOCTEMN.

Jluneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHoM (QyHkuuu. I['padux
¢dynknuu Y = |X|. Kycouno-3a1anubie (QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapatHbie KOpHU. Apu(MeTHUECKHUI KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTne uppanmoHanbHOrO uMcia. JleHCTBUA C HPpPALMOHATIBHBIMU YHUCIAMM.
CBoiCTBa IEWCTBUN C UPPALMOHAIBHBIMY YnciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

[IpencraBienuss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoXkecTBa
HAaTypaJbHBIX, LEIbIX, PALMOHAIBHBIX, JIEUCTBUTENBHBIX uHncel. (CpaBHEHUE
yucell. YuciaoBble IPOMEXKYTKH.

HevictBust ¢ ocrtatkamu. Octatku cteneHei. lIpuMeHeHHe OCTaTKOB K
PELIEHNIO YPABHEHUH B LIEJIBIX YMCIIaX U TEKCTOBBIX 3a/1a4.

Pasmepsl OOBEKTOB OKpYXKAIOLIETO MHpa, JJIUTEIBHOCTh IPOIECCOB B
OKpyxaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredpanvyecKue BbIPpAKEHUA

Anrebpanyeckas apoOb. JlomycTuMble 3HAUYEHUS TEPEMEHHBIX B APOOHO-
palMOHAIBHBIX  BBIpakKeHUsIX. (OCHOBHOE CBOWMCTBO anreOpandeckod apoow.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenue menoit gactu anredpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUMH.

JonycTuMble 3HAaY€HHsS] TEPEMEHHBIX B  BBIPAKEHUSAX, COAEPIKAIINX
apudmeTnyeckue  KBaJpaTHbIE KOpPHH. TOXIeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHUI, COIEpKAIMX apU(PMETUYECKHE KBAPATHBIE KOPHH.

Cremenb cC 1enbIM MOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOPHEM KBaJpaTHOTO YpPAaBHEHMS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHUs. Teopema Buera.
YpaBHEeHUs, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PenieHne TeKCTOBBIX 3a4a4 C
ITOMOINIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pAllMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ TBYMs IEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nnepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
M YMHOXECHHME YHUCIOBBIX HEpaBeHCTB. OLICHUBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
pEIIECHU HEpaBEHCTBA. PaBHOCHIIbHBIC HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHOM ITIEPEMEHHOM.

DOyHKIUU

OO6usacTh onpeneneHuss 1 MHOXKECTBO 3HaueHU (pyHkunu. CrocoObl 3a1aHus
¢bynkuunid. ['padux dynkumnn. Utenue coiicTB pyHKumu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

Jluneninas Qynkius. @DYHKIUW, OMKCHIBAIOIIME TPSIMYI0 U OOpaTHYIO
MPOTNOPIIMOHANIbHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, Y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GyHKINN.

9 KITIACC

Yuciaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenm u ero cBoicTtBa. CTeneHb C pPaLMOHAJIBHBIM
IIOKa3aTelIeM U €€ CBOMCTBA.

AJiredpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpPXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPIKALUX CTENEHD C
pPalMOHAIIBHBIM [T0KA3aTEJIEM.

KBagpatueii tpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA IMHENHBIE MHOXKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHnii, 3aMEHBbl TMEPEMEHHOH, IpadHUuecKoro MeToja MNpU pPELICHUH
ypaBHEHU 3-ii U 4-11 CTENEeHEe.

Pemenue qpoOHO-paliOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pELICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMI € JIByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUU C JBYMs NEPEMEHHBIMH KAaK MOJIEIb PEATBHOU
CUTYaIINH.

Uucnossle HepaBeHCTBA. PellleHne JNMHENHBIX HEPaBEHCTB. [[oka3aTesbcTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpPEeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB Irpa)MueCKUM METOJOM U METOJIOM MHTEpPBaJOB. MeToa MHTEpPBAJIOB
JUISl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

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

HepaBeHcTBO ¢ 11ByMs IepeMeHHbIMH. PellieHne HepaBEeHCTBa C JBYMS
nepemMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMsl INEpEMEHHbIMU. ['paduyeckuii
METOJI pELIEHUS] CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DOyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [OPOMEXYTKH
3HAKOMIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pACTaHUsI M YObIBaHUSA (PYHKIUWU,
YETHBIE U HEYETHBIE (PYHKIIMHU, HAMOOJIbIlIEE U HAMMEHbIIIEE 3HAUYECHUS (PYHKIUU.

KBagpatnunass ¢ynknuss u e€ cBoicTBa. Mcmonb3oBaHHe CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienust  3amad.  [loctpoenme  rpaduka
kBaapatnyHo ¢GyHkuuu. Ilonoxkenue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBHCHMOCTH OT & koo duirentoB. padukn byHkiumii y =ax2, y = a(x — m)?u 'y
= a(x — m)? +n. [Toctpoerne rpadukoB HYHKIHIT ¢ TOMOIIBIO PEOOPAa3OBAHHIL.

Jpo6Ho-nuueiinas Gyuknus. MccnenoBanue QyHKIIHIA.

®yHkus Y = X' ¢ HaTypaIbHBIM TT0Ka3aTeneM N U eé rpaduk.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHbIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  MOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yOwIBaromiasi)  moclieqoBaTenbHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOIIBI0 (HOPMYIBI N-TO
YJIeHa, pEeKyPPEHTHBIN.

Apudmernueckas U reomeTrpuyeckas mnporpeccur. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYecKoil U reomeTpuueckor mnporpeccuid. Dopmysbl CyMMBbI MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aiauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OeCKOHEYHO yObIBAIOIICH reOMETPHUUECKON MPOTPECCHH.

Meron matematnueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPOHUIOMY W  HACTOSAIIEMY POCCHUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTel HAYYHOTO MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHUS LMBHIN3ALUH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN 1€ATEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpPECax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PpPeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY 1 TaKOTO e IIpaBa JPyroro 4ejaoBeka,

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJIECACTBUM ISl OKPYXAIOUIEH Cpelbl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOIeM U IMMyTeH UX pPeIIeHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX M SBJICHHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC pEIICHUs] W JeHCTBHUSA, (OPMYJIMPOBATH M OIEHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MpPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJIITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBIIATh M XApPaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKKM MAaTEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIESHHS M CPAaBHEHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OpPMYyIUpPOBaTb U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBLHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JieNnaTh BBIBOJBI C HCIOJB30BAaHMEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TMPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MAaTEMAaTHYECKHX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIECHHUSA, BbIOMpAaTh Hauboyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpoOiIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE U JaHHOE, (pOpMHpOBaTH TUIOTEY,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENEHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEIIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUs HHPOpMAUMU U WUIIOCTPUPOBATH
pelnraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOW TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeaIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/¢ 0OCYXKIIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
auaiora, oOHapy)KHUBaTh Pa3IMUUe U CXOJACTBO IMO3UIMH, B KOPPEKTHOH (dopme
(dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

IPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (OpMaAT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWHM Y4YEeOHBIX MaTEMaTHYECKUX 3aJad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHMPOBATH OPTaHW3aIUI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUILI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢opMax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJabTaTa M KadeCTBO CBOETO BKJIaJa B OOMMNA pe3yabTarT IIo
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISTH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yUEOHBIX CUTYalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBHIYAIBHOE,
IpyHIoOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEeHIeHUs 3aJaud (UJd €ero
4acTh), BBIOMpaTh CHOCOO pelleHHs ¢ YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHui ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIiekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSM, OOBSACHATH MPUUYUHBI JOCTHKEHHS WK HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydyeHus B 7 kj1acce 0Oy4aromuics MOTYYUT CIASAYIONINE MPEeIMETHBIC
pe3yJIbTaTHI:

Yucsia v BbIYMCJIEHUS

ParmmmonansHbBIE UnCHA.

[lepexoauTh OT 0mHOM (OPMBI 3aMMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa palMOHAJIBHBIX YHUCENT MpH pEUIeHUU 3aaad, MPOBEIACHUU
pacCcy)IEHUN U TOKA3aTEIbCTB.

[ToHumMaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

BreinonHATh, coueras YCTHbIE U NMHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUH.

BbINONHATH NEMCTBUS CO CTETIEHSIMU C HATYpaIbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3Ha4YeHUs YUCIOBBIX BBIPAKEHUN, COAEpKAIUX PalMOHAIbHBIC
yucia M CTENEHH C HaTypaJibHBIM I[OKa3aTelieM, MPUMEHSTh pa3HOOOpa3HbIC
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
IIPY PEIISHUH PAKTUYECKUX 3a7a4 U 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOW TOYHOCTBIO, a TakKXe IO CMBICIY
MPAaKTUYECKOM CHUTyallud, BBINOJHATh MPUKUIKY W OIEHKY pe3yibTaTa
BBIYMCJIEHUW, OLICHKY 3HAYEHUW YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3a/ady.

Pemate TekcTOBBIE 3amauu apu(PMETHUECKHUM CIOCOOOM, HCIOJIB30BaTh
TaOJUIbI, CXEMbI, YEpPTEXH, JPyTHe CPeACTBA TMPEACTABICHUS JaHHBIX MPU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3aJa4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIN HATYPaJIbHbBIC YUCIIA.

CBoOOMHO omepupoBaTh MOHIATHSAMHU: UYETHOE YHCIIO, HEUETHOE YHCIIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOONBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCEN U UCIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI1 IO MOJTYJIIO.

AuredOpanveckue BbIPAKECHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandyecKkyl0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOCHHS Y4eOHOT0 MaTepurara.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIPAXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonb30BaTh  MOHSATHE  TOXKAECTBA,  BBIMNOJHATH  TOXICCTBECHHBIC
npeoOpa3oBaHus BHIPAKEHUH, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Breimonuate  mpeoOpa3oBaHUs — IIEJOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEJICHUEM TTOJO0HBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoInonHATh elicTBUs (CI0KEHUE, BEIUYUTAHUE, YMHOXKEHUE) C OJJHOUJICHAMU
¥ C MHOTOWICHAMH, IPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIEHUS BBIUUCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEIM C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXKHUTEJS, TPYNIUPOBKH CIAraeMbIX, MPUMEHSISI
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUS.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
M3 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypAIbHBIMH IOKA3aTEIsAMU IS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IPaBUJIA
nepexojia OT UCXOIHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBisieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTe mpuUMephl Map 4YWCEN, SBIAIONIMXCS PEIICHHEM JHMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYyMsI TIEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
yYpaBHEHUSL.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
quciie rpaduuecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N306paxaTh Ha KOOPIAUHATHON MPSIMON TOYKU, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, HMHTEPBAJIbl, 3aAMCHIBATH YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKu TUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJAUTENIHOCTD, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeACTaBICHHUS U aHaIW3a WH(OpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (YHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HyIH (DYHKIMM, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMH, HAWOOJIblIEE M HAMMEHbILIEEe
3HauYeHUs (PYHKITIN).

Hcnonp3oBath rpaduku AJi UCCIEA0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HU.

K xonIry oO6ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BbIYUCJTIEHUA
HNppaunonanpHble YnCIIA.
[loHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIepHUpPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIpaTHbIM KOPEHb, UPPALMOHAIBHOE YHCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIE
KOpPHHU, HCTIOJIB3YSl pu HEOOXOINUMOCTH KaJIbKYJIATOD, BBINOJIHSITh



npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCceJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUYMCIICHUH, U300paxaTh 1eWCTBUTEIIbHbBIC
4yycia TOUKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATUUYHBIX
npobeit m creneneld yucna 10, 3anuchIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PAa3HBbIX CHCTEM U3MEPEHUM.

J1emuMoCTb.

CBoOOIHO oOmepupoBaTh IMOHSATUEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJINUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JAHHOMY MOAYJIIO.

AuredpanvyecKue BbIPpAKEHUSA

JpoOHO-pallnOHAbHBIE BHIPAKEHUSI.

Haxonute AOMyCTHUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PAallMOHAILHON JIPOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0leMy 3HaMeHaTelto,
CJI0)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux Apo0ei.

BBITIONHATB TOXKAECTBEHHBIE IPEOOPa30BaHMUS PALIMOHATIBHBIX BBIPAKEHHM.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs pEHICHUs] Pa3IMYHbIX 3a/1a4 U3
MAaTEeMaTUKU, CMEXHBIX IIPEIAMETOB, U3 PEAIBHON MPAKTUKHU.

CrerneHu.

[IpyMeHATE IOHATHE CTENEHH C LEJNbIM II0Ka3aTeIeM, BbIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKAIIMX CTENEHH C LIEJBIM MOKa3aTeJeM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxoaute nonycrumele 3Ha4€HNS IEPEMEHHBIX B BBIPAKECHUX, COAEPIKALLIMX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANIBHBIX BBIPAKEHUN, HUCHOJIb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBaspaTHbIE ypaBHEHUS.

Pemarb 1poOHO-palioHaNbHbIE YpaBHEHHUS.

Pemlarb nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh KCCENOBaHNS YPAaBHEHUW M CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TpapuuecKuX TpeACTaBIeHUN (yCTaHABIMBATh, WMEET JIU
YPAaBHEHME WM CUCTEMA YPAaBHEHHUW PEIIECHUSA, €CIIM HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT crloBecHOW (OPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJEIN C TIOMOIIbIO COCTaBJICHHMSI YpPaBHEHHMS WJIM CHUCTEMBbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJIa4M MOJIYYCHHBIN pe3yNbTaT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIMI0 MHOXECTBA pEIICHUH HEpPaBeHCTBA, CHCTEMBI
HEPaBEHCTB.

DOyHKUIMHA

[TonnMathe ¥ UCHONB30BaTh (DYHKIMOHAIBHBIE MOHATHS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeTIsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

Crpouts rpaduku QyHKIUN , OMUCHIBATH CBOMCTBA YHCIOBOW (PYHKIIMH TIO
e€ rpaduky.

K xoHI1y oOyueHust B 9 ki1acce oOy4aromuiics MOIyYuT CIAEIYIONINE MPEIMETHBIC
PE3yJbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM I10KA3aTEJNEeM, MCIOJb3yd MNpPU HEOOXOJUMOCTH KaIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N- CTENIEHU, CTEIIEHHU C PALMOHAIILHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTEIIBHBIX YUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUH PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJIA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NIPUKHUJIKY PE3yJIbTaTa BBIYUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJredpanyeckue BbIpaKeHUs

CB0OOOIHO oOMEepUpOBaTh MOHATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars JIMHEWHBIE U KBAaJApPAaTHBIC YPABHEHMS, YPaBHEHUSA, CBOISILIMECH K
HUM, APOOHO-pallMOHAIIbHBIE YPABHEHHS.

Pemrats HECOXKHBIE KBapaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nMHEVHBIE HEPABEHCTBA, KBAJApaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl ABYX JIMHEHHBIX YPAaBHEHHUH C JABYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE SABISAETCA JIMHEUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToa Mpu perieHny ypaBHeHU 3-i u 4-ii cTeneHe.

PemaTe cucTeMbl JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xkaTh PpEIIEHHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM NMPSMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBIO CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LENbIX YHACTAX.

[IpoBOANTH WCCIIEIOBAHNS YPABHEHU U CUCTEM YPABHEHUM, B TOM YHCIIE C
npuMEHEeHueM Tpaduueckux TMpeAcTaBlieHud (ycTaHAaBIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEMIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemate TeKkcTOBBIE 3amadyM aiareOpamvdecKuM CIOCOOOM C  MTOMOIIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN PpPEATbHOM CHUTyallud WM MPUKIAJHOW 3a/1auH,
WHTEPHPETUPOBATH NOJYYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YuciioBble MOCIEA0BATEIHLHOCTH H IPOrPeCCHH

CBOOOJHO oOmepupoBaTh MOHATUSAMU: 3aBUCUMOCTb, (YHKUUSA, Tpapuk
GyHKIMM, TpsMas OPONOPLUUMOHANBHOCTb, JHMHEWHas (yHKUMA, oOpaTHas
MPONOPLIUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3adaHHas PyHKIUs.

HccnenoBarh QpyHKIMIO 110 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
001acTh OMNpENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TMPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTh, HAauOOJIbIlIEEe U HAMMEHbIIIEE 3HAYSHHSI, ACUMIITOTHI.

Pacnio3naBaTh KBaApaTUyHYyO0 (DYHKIHIO 1O (popmylie, IPUBOAUTH TPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Omnpenensts MmojiokeHue rpaduka KBaJpaTUUYHON (PYHKIMHM B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpouth rpaduk KBagpaTMUYHOHM  (YHKUMH, ONKUCHIBATH  CBOWCTBA
KBaJpaTUYHON PYHKIMU 10 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMU JJIs pEUISHUS 3a]1a4.

Ha nmpumepe kBaapatudnoit GyHKIMH cTpouth rpaduk ¢yaximu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmoctpupoBaTh € MOMOIIBIO TIpaduka peaibHYl0 3aBHUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckass ¥ reoMeTPUYECKas MPOrpPeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apupMeTHIECKas
Y TEOMETPUYECKAst TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPEHTHBIM.

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJAB30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTHIECKON U TEOMETPUUECKOM MPOTrPeCcChii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI IOCIEIOBATEILHOCTH TOYKAMH Ha KOOPJWHATHOM
TUTOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMH IOCIEAOBATEIBHOCTSIMUA, B TOM
qrCIie 3a/a4d U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, MUPPOBBIX
TEXHOJIOTHH).

Pacro3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBaIOIIUX) MOCIEI0BATEILHOCTEH.

HMeTh npeAcTaBieHHe O CXOIMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CYMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



8 KVIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxrmseckie (nudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypebi
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepasencrBa
5 UNCJIA U BIYMCJIEHHMS. KBaapatHbrit 17 1
KOPCHB
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBanpathsle ypaBHEHUS
4 AJITEBPAMYECKUWE BBIPAXKEHU . 17 1
JpoGHo-paliuoHaibHbIe BRIPAKECHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpoOHO-palnoHanbHble ypaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUWE BBIPAYKEHU . 1
Crenenu
8 UNCJIA U BBIUMCJIEHUA. JlenumocTh 7 1
9 [ToBTOpEHME, O606Hl€HI:I€, 10 1
CUCTEeMAaTH3aIHsl 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrpoanusie  IMpakruteckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 OYHKINN 25 1
5 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBagparusle HepaBeHCTBA
3 YPABHEHUA U HEPABEHCTBA. 25 1
VYpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI
4 UNCJIOBBIE ITOCJITENOBATEJIBHOCTHU o5 1
N IMPOI'PECCHUN
5 AJITEBPAMYECKHUE BBIPAXXEHU . 12 1
Crenens ¢ pallMOHAIBHBIM ITOKAa3aTEIEM
5 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 34 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 6 0




IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIACC

Ne i/

Tema ypoka

HucnoBbie HEPABEHCTBA

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

CBolicTBa YKMCIIOBBIX HEPABEHCTB

CBolicTBa YMCIIOBBIX HEPABEHCTB

AW DN -

JloKa3aTenbCTBO HEPABEHCTB

HepasenctBo ¢ nepemenHoii. Ctporue u
HECTPOrre HEPaBEHCTBA

N

HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOTHe HEPaBEHCTBA

CnoxxeHre 1 YMHOKEHHE YHCIOBBIX
HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS
BBIPpAXKCHUSA

CnoxxeHre 1 yMHOKEHHE YHCIOBBIX
HepaBeHCTB. OlIeHMBaHUE 3HAUYCHUS
BBIPAKEHHUS

[TonsiTHE O pelIeHNN HEPABEHCTBA C
OJIHOM MEpPEMEHHON. MHOXKECTBO
pELIEHNI HEPaBEHCTBA

10

[TonsiTHE O pelIeHNN HEPABEHCTBA C
OJIHOM mepeMeHHO. MHOKEeCTBO
pELIECHU HEpaBEHCTBA

11

PaBHOCHIIbHBIE HEpABEHCTBA.




HepaBeHCTBO'CJ'IGILCTBI/IC

12 YucnoBble IPOMEKYTKH

13 JIuHeitHoe HepaBEeHCTBO € OJIHOM
IIEPEMEHHON U MHOKECTBO €0 PEIICHUI

14 Pemenue muHEeHBIX HEPABEHCTB C OJHOM
MepeMEHHOM

15 Pemrenne nuHENHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM

16 Pelrenne nuHENHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM

17 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MepeMEeHHON

18 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
MepPEMEHHOMN
Pemrenne TeKCTOBBIX 33/1a4 € MOMOIIBIO

19 JIMHEWHBIX HEPABEHCTB C OJJHOMN
MePEMEHHOMN

20 KonTponbHas pabota mo Teme
"Hepasencrsa"

21 KBanpatHsie kopHU

99 ApubdmMeTnieckuii KBaApaTHBIA KOPEHb U
€ro CBOMCTBA

93 ApubmMeTnieckuii KBaApaTHBIA KOPEHb U
€ro CBOMCTBA

24 [TonsTHE HPPATMOHATIEHOTO YHCIIA.
JelicTBus ¢ UppallMOHAIBHBIMHU YU CJIaMU

o5 CaoiicTBa 1€HCTBUI C UppALlMOHAIBHBIMU

qucjiaMu




26

27

CaolicTBa IEUCTBUI C UppaLIMOHATBHBIMU
JuCcIaMU

CaolicTBa IEUCTBUI C UppaLIMOHATBHBIMU
YHUCIaMU

28
29

CpaBHeHuE UppallMOHAIBHBIX YUCEN

CpaBHeHUE UppaIIMOHATIBHBIX YHCEI

30

MHO0XKXECTBO IEUCTBUTENBbHBIX YUCEIL.
[IpencraBnenus o paclIMpPEeHUAX
YHCIIOBBIX MHOYKECTB

31

32

33

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

JlonycTuMble 3HaYEHUS IEPEMEHHBIX B
BBIPAKEHUSAX, COJIEPIKALINX
apudmeTnyecKkue KBaapaTHbIe KOPHU
ToxnecTBeHHbIE TPeoOpa3oBaHUs
BBIPAKEHUH, COAEPIKALLUX
apupMeTHYeCKre KBaJIpaTHbIe KOPHU

34

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COEpIKALUX
apupMeTHYeCKUe KBaJIpaTHbIe KOPHU

35

ToxxmecTBeHHBIE TPEOOPA30BAHMS
BBIPAYKEHHI, COJIEPIKAIIUX
apudMeTHIECKHe KBapaTHbIe KOPHU

36

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAXKEHMI, COIEPIKAIUX
apu(pMeTHYECKUe KBaIpaTHbIE KOPHU

37

KonrponsHas pabora o teme




38

"KBanpartHblii KOpeHb"

KBanpatHoe ypaBHeHHE

39

40

41

42

43

dopmyiia KOpHEH KBAJPaTHOIO
ypaBHeHusA. KomnuectBo
JIEHCTBUTEIbHBIX KOPHEW KBAJIPATHOTO
ypaBHEHUS

®opMyia KOpHEWU KBAJPATHOTO
ypaBHeHus. KonnuectBo
JIEWCTBUTEIbHBIX KOPHEW KBAIPATHOTO
YpaBHEHUSA

dopmysa KOpHEN KBaJpaTHOTO
ypaBHeHus. KonnuecTsBo
JEHCTBUTEIILHBIX KOPHEN KBaJPaTHOIO
YpaBHEHUS

dopMyiia KOpHEH KBagpPaTHOIO
ypaBHeHus. KonnuecTtso
JEUCTBUTEIIBLHBIX KOPHEN KBAJPaTHOIO
YpaBHEHUS

Teopema Buera

44

45

46

Teopema Buera

VYpaBHEeHUs, CBOUMBIE K JINHEHHBIM
YpaBHEHMSM WM K KBaJPAaTHBIM
ypaBHEHHSIM

YpaBHeHUsI, CBOAUMBIE K IMHEHHBIM

YpaBHEHMSM WM K KBaJPAaTHBIM
ypaBHEHHSIM

47

KBagpaTHoe ypaBHEHHUE ¢ TapaMeTPOM

48

PemreHne kBagpaTHBIX YpPaBHEHUH C




rnapameTpamu

Pemenne kBagpaTHBIX YPaBHEHUH C

49
rnapameTpamu

50 Pemrenne kBagpaTHbIX ypaBHEHMI,
COJIeprKaIlMX 3HaK MOIYJIS

51 Pemenue kBagpaTHBIX ypaBHEHUH,
COJIep>KaIInX 3HaK MOIYJIS

59 VYpaBHeHHE KaKk MaTeMaTUYECKasi MOJIENb
pealibHOM cUTyaluu

53 Pemenue TekcToBBIX 3avz[aq C TIOMOIIIbIO
KBaJ[paTHBIX YpaBHEHUIA

54 KonTponbnas pabora no teme
"KBagparusle ypaBHeHUs"

55 PanmonanbHble BbIpasKEHUS

56 ToxnecTBeHHbIE TPeoOpa3oBaHUs
paIMOHATBFHBIX BRIPAKECHUI

57 ToxnecTBeHHbIe TPeoOpa3oBaHUs
paIMoOHaTIbHBIX BRIPAXKEHUN

58 ToxnecTBeHHbIE TpeoOpa3zoBaHUs
paIMoOHATBHBIX BBIPAYKEHUI

59 ToxnecTBeHHbIe TPeoOpa3zoBaHUs
paIMoHaTBFHBIX BBIPAKEHUI
Anrebpanueckas 1poOb. JlomycTumbie

60 3HAa4YeHHUs1 IEPEMEHHBIX B JIpOOHO-
paIMOHATIBHBIX BBIPAKEHUSIX
Anrebpandeckas q1po0b. JlomycTumelie

61 3HAYCHMSI TIEPEMEHHBIX B APOOHO-

pallnOHAJIBHBIX BBIPAXKCHUAX




Anrebpandeckas n1po0b. JlomycTumblie

62 3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
panMOHATBHBIX BBIPAKECHUSIX

63 OCHOBHOE CBOMCTBO aJIreOpandecKou
npobu

64 OcHOBHOE CBOWCTBO anredpanyecKon
npobu

65 CrnoxeHre 1 BRIYUTaHHE AITe0pandecKux
npobeit

66 CrnosxeHue ¥ BBIYUTAHHE ANreOpandeckux
npobeit

67 YMHOXKEHHUE U JIeNIeHUE anreOpandecKux
npobeit

68 YMHOXKEHHUE U JIeNIeHHe anredpanyeckux
npobeit

69 YMHOXKEHHUE U JIefIeHHe anredpanyeckux
npoOeit

20 BozBenenue anredpandeckoit 1poou B
CTENEHb

71 Konrtponsnas padora no reme "{poOHo-
panroHaNbHbIE BBIpAXKEHUS"

72 JlpoGHO-palmoHanbHble ypaBHEHUS
Pemenne npoOGHO-paninoHaIBHBIX

73 YpPaBHEHUM, CBOJSIIMNXCS K JTUHEHHBIM
YpaBHEHHSIM
Pemenue 1po6HO-paiMoHaIBHBIX

74 YpaBHEHUH, CBOASAIINXCS K JIMTHCHHBIM

YpaBHEHUSAM




75

76

77

Pemenne npo6HO-paliioHaNIbHBIX
YPaBHEHUH, CBOISIIMXCS K JIMHEUHBIM
YPaBHEHUSAM

Pemenue npoOHO-paninoHaIbHBIX
YpaBHEHUM, CBOSAIINXCS K KBaJAPATHBIM
YpaBHEHHUSIM

Pemenue npoOHO-paliiOHaNbHbBIX
YpaBHEHMH, CBOJAIMXCA K KBaJPaTHBIM
YPaBHEHUSIM

78

Pemenue npoOHO-paliioHaNbHbBIX
YpaBHEHUM, CBOAIIUXCS K KBaJAPaTHBIM
YpaBHEHUSAM

79

80

81

Pemenue npoOHO-paliioHaNbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
MepPEMEHHOMN

Pemenne npoOHO-paliioHANTBHBIX
YPaBHEHUN METOJOM 3aMEHbI
MepPEMEHHOMN

Pemenne npoOHO-paliioHaNIBHBIX
YPaBHEHUN METOJIOM 3aMEHBI
IEPEMEHHOMN

82

Pemenne npoOGHO-paninoHaIBHBIX
ypaBHEHUN METOJOM 3aMEHBI
IEPEMEHHOMN

83

84

Perrenne TeKCTOBBIX 337124 C TOMOIIBIO
JIpOOHO-pallMOHAIBHBIX YPaBHEHUHN

Pemrenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
IpoOHO-pallMOHATBHBIX YPAaBHEHUH




Pemenne TekCTOBBIX 3aJa4 C IOMOIIIBIO

85 JIPOOHO-pallOHAJIbHBIX YpaBHEHUN

86 Perienue TeKCTOBBIX 3aJa4 C IOMOIIIBIO
IpOOHO-PALlMOHATIBHBIX YPABHEHUH

87 Perrenue TeKCTOBBIX 3aJa4 C TOMOIIBIO
JTpOOHO-pallMOHATIBHBIX YPABHEHUI

88 Perienue TeKCTOBBIX 3aJa4 C TOMOIIBIO
TPOOHO-pAllMOHATIFHBIX YPABHEHUI

89 I'paduueckas uHTEpIIpeTALUs YpaBHEHHH
C IByMsI [IE€PEMEHHBIMU

90 KonTponbnas padora no teme "poOHo-
paloHaIbHble ypaBHEHUs"

o1 OO6nacTh ornpeieeHUs] © MHOYKECTBO
3Ha4eHUH PYHKLIUU

92 OO6nacTh ornpeJieeHUus] © MHOYKECTBO
3Ha4eHUH PYHKLIUU

93 CriocoOb1 3aanust pyHKIHIA

94 I'paduk pynkumu
UreHue cBOMCTB PyHKLNHU IO €€

95 rpaduky. [Ipumeps! rpadukoB yHKINH,
OTPAKAIOIINX PeaTbHBIE MPOIIECCHI
OyHKITUH, OTIMCHIBAIOIIUE MTPSIMYIO

96 00paTHYIO IPOTIOPIIHOHATILHBIE
3aBHUCHUMOCTH, UX TpaduKu
DyHKIUH, ONUCHIBAIOLINE IPSIMYIO U

97 00paTHYIO IPONOPLHOHATIBHBIE
3aBUCUMOCTH, UX TpauKu

98 @OyHKIUH, OTIUCHIBAIOLINE MIPSIMYIO U




00paTHYIO PONOPIUOHATIBHEIE
3aBHCUMOCTH, UX IpauKu

99 OyHkusa Y = X2 u e€ cBoiCTBa 1
100 OyHKkuMs Y = X2 1 €€ cBoicTBa 1
101 Oynkusa Y = X3 u e€ cBoiicTBa 1
102 OyHKIus Y =K/X U e€ cBOicTBa 1
103 OyHKIMs Y =K/X U €€ CBOICTBa 1
104 OyHKIMS Y =VX U €€ CBOMCTBA 1
105 KoHntposbHas paboTta 1mo Teme 1
"OyHKuMn"
106 CrerneHb C IEIbIM I0Ka3aTejeM 1
107 CBOMCTBA CTEIIEHH C IIEJILIM ITOKa3aTeIeM 1
108 CBOMCTBa CTEIIEHU C IIC/IBIM II0Ka3aTelIeM 1
109 CBOMCTBA CTEIICHH C IICJIBIM ITOKa3aTelIeM 1
[Ipeobpa3oBaHue BbIpaxeHHH,
110 coJiepKalluX CTENEHHU C UEIbIM 1
MoKa3aTenemM
[IpeoOpazoBaHue BhIpaXKEHUH,
111 COJIEPIKAIIMX CTENIEHU C LEIBIM 1
MoKa3aTeneM
[IpeobOpazoBanme BBIpAXKEHUH,
112 COJIEPIKAIIMX CTETNEHU C LEIbIM 1
IoKa3aTejieM
113 CranpapTHbIi BUA yncaa 1
114 CranmapTHBIN BU YKcCIa
115 JlecTBUS ¢ YnclIaMHu, 3alIMCaHHBIMH B 1

CTaHJApTHOM BHJIC




116 JlecTBUS ¢ YnclIaMu, 3alIMCaHHBIMU B
CTaHJIapTHOM BHUJE

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA,

117 JUTUTEIIBHOCTD TTPOIIECCOB B
OKpYKaroIleM MUpe

PazMepsl 00bEKTOB OKPYKAIOIIETO MUPA,
118 JUTUTEIILHOCTD TIPOLIECCOB B
OKpYIKaroIieM MHUpe

PazMepsl 00bEKTOB OKPYKAIOIIETO MUPA,
119 JUTUTEIILHOCTD MPOIIECCOB B
OKpY’KaroIieM MHUpe

120 JleaeHue ¢ ocTaTKOM

CpaBHEeHUS 1IEJIBIX YUCEN 110 MO0

121
HaTypaJIbHOTO YKcia

122 CpaBHeHUS 1EJIbIX YUCEN 110 MO0
HaTypaJIbHOTO Yncia

123 CBolicTBa CpaBHEHUH 110 MOZYJIIO

124 CBoiicTBa CpaBHEHUH IO MOTYJTIO

125 OcTaTku CyMMBI U TTPOU3BENCHUS T10
JTAHHOMY MOJYJIIO

126 Kontponbras paboTa mo Temam
"Crenenn", "Jlenumocts"
[ToBTOpenue u 06061eHue. Pemmenue

127 JIMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEpPABEHCTB C OJTHOM NMEPEMEHHON

128 [ToBTOpenue u 0600meHue. Permenue

JINHEMHBIX HEPABEHCTB C OJHOMN




MEPEMEHHON U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJHOU IIEPEMEHHOMN

[ToBTOpEeHME M 00OOIICHNE.
ToxaecTBeHHBIC MPpeoOpa3oBaHUs
BBIPKCHUH, COIePIKAIIUX
apuMeTHYECKUEe KBaIPaTHBIC KOPHU

129

[ToBTropenue u o6o0menue. Pemenue
KBa/IPaTHBIX ypaBHEHHUH. Pemienue
TEKCTOBBIX 33/1a4 C HOMOIIBIO
KBaJIPaTHBIX YPaBHCHUIL

130

131 [ToBTropenue u o6o0meHue. Pemenue
3a7a4 U3 peajbHON KU3HU

[ToBTOpenue u o6o0IICHNE.
132 ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
palrOHaJIbHBIX BI)Ipa)KeHI/Iﬁ

IToBTOopenue n o6o61meHue. Pemenue

IpOOHO-palMOHANBHBIX YPaBHEHHH,

133 CBOIAIIUXCA K JIMHEUHEBIM WJIH K
KBaJpaTHBIM ypaBHEHUsAM. Pemenne
TEKCTOBBIX 3aJ1a4 C TTOMOIIBIO IPOOHO-

palMOHAIBHBIX YPaBHEHUN

IToBTropenue u o6o0meHue. Pemenue
134 TEKCTOBBIX 33/1a4 PA3JTMYHBIMU
criocobamu

135 HToroBasi KOHTpOJIbHASA paboTa

136 [ToBTOpenue u 06061eHue. Pemenue
3a7a4 U3 peagbHOU KU3HU

OBIIEE KOJIMYECTBO YACOB I10

136




[TPOI'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Oynxkius. CBolicTBa QyHKIMIA: HYITH
(byHKINHU, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA
(GyHKLINHU, TPOMEXYTKH BO3pacTaHUs U
yObIBaHUs GYHKLNU, YETHBIE U HEUETHBIE
¢byHKLIMHU, HanboblIIee U HAUMEHbIlIee
3Ha4eHUs QyHKLIUU

@Oynkius. CBolicTBa QYHKIMI: HYITH
(GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKINHU, TPOMEXKYTKH BO3pACTaHUs U
yObIBaHUs GYHKINH, YETHBIE U HEUETHBIE
¢byHK1MHK, HanOOoIbIIIee U HAUMEHbIlIee
3HaueHus: QyHKIUU

IToctpoenue rpadukoB GpyHKIHIA €
MOMOIIIBIO ITPeoOpa3oBaHuit

[Toctpoenue rpadukoB GpyHKUIUH C
TTOMOIIIbIO TTPeoOpa30BaHUMA
KBanpatnsiii Tpéxunen. Kopau
KBaJpaTHOTO TpEXUJIeHa

PaznoxeHue KBaJpaTHOrO TpEXUJIeHa Ha
JTMHEWHBIE MHOXHUTEIH

Pa3noxxeHue kBaipaTHOTO TpEXUieHa HA
JTUHEIHbIE MHOXUTEIN




KBagparnunas pyHkius u e€ cBoMCcTBa

[Tapaboina, KOOPAMHATHI BEPIITHBI

) 1apabosibl, 0Cb CHMMETPUH 11apadoJIbl

10 [TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN

1 [TocTpoenue rpaduka KBagpaTHIHON
byHKIIUN

12 [TocTpoenne rpaduka KBaApaTUIHON
byHKIIUN
[Tonoxenne rpaduka KBaApaTUIHON

13 (GyHKINMU B 3aBUCHIMOCTH OT €€
KO3 PHUIIHEHTOB
[Tonoxenue rpaduka KBaApaTUYHON

14 (GYHKIMU B 3aBUCMOCTH OT €€
K03 (HULINEHTOB

15 Hcnons3oBanue CBOWCTB KBaApaTUYHOU
(GyHKIMU 1715 pelieHus 3a/1a4

16 Hcnonb30BaHne CBOWCTB KBaAPATUIHOMN
GYHKIUM 1715 pelIieHus 3a1a4

17 Hcnons3oBanue CBOMCTB KBaApaTUYHOU
GYHKIUM 1715 peuIeHus 3a1a4

18 Crenennble (YHKIIUU C HATYpaJIbHBIMHU
MoKa3aTessIMH, UX TpauKH U CBOWCTBA

19 CrenenHble QyHKIUU C HATypaTbHBIMU
MOKa3aTeIsIMU, UX TpapuKu U CBOKWCTBA

20 Crenennble (YHKIMU C HATYpaJIbHBIMHU
NOKa3aTesIMU, UX rpadMKU U CBOMCTBA

21 Crenennble (yHKIUU C HATYpaTbHBIMHU




IIOKa3aTejIAMHu, UX I‘pa(bI/IKI/I H CBOICTBa

I'paduku Gpyskmmit: y=Vx , y=3x,y=|

22
X|

93 rpaq)HKH dymkmmit: y =Vx , y=3Vx , y=|x

24 I'padukn GyHKImiz: y =X , y=3Vx,y=|
X|

25 KonTponbhas padora no teme "®yHkuun"
[lonsiTHE O pelIeHnN HEPaBEHCTBA C OJHOU

26 nepeMeHHON. MHOXKECTBO pelieHui
HEpaBEHCTBa

97 KBagparnbsle HepaBeHCTBA ¢ OAHOU
MepeMEeHHON

28 KBanpaTHble HEpaBeHCTBA C OJTHOM
IIEpEMEHHOM

29 Pemenue HepaBeHCTB rpapuuecKuM
METOJIOM U METOJIOM UHTEPBAJIOB

30 Pemienue HepaBeHCTB rpapUUECKUM
METOJIOM M METOJIOM UHTEPBAJIOB

31 HepasenctBa, conepixaiiue 3HaK MOy

32 HepaseHnctBa, coneprkalue 3HaK MOAYJIS

33 CucreMbl HEpaBEHCTB C OJTHOM
IEPEMEHHOMN

34 CucreMbl HEpaBEHCTB C OJTHOM
MIEPEMEHHOMN

35 Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIBIO

HCPAaBCHCTB, CUCTCM HCPABCHCTB




36

37

Pemennie TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
HEPaBEHCTB, CUCTEM HEPABEHCTB
HepaBeHCTBO ¢ 1ByMsi IEpEMEHHBIMH.

Pemenuie HepaBeHCTBaA ¢ ABYyMS
MIepeMEHHBIMU

38

I'padmyeckuit MeTO peIieHUs CUCTEM
HEPABEHCTB C JIByMS [IEPEMEHHBIMU

39

40

CucreMbl HEPABEHCTB C JABYMs
IIEPEMEHHBIMU

KonTponbnas pabora no teme
"KBanparHubie HepaBeHCTBA"

41

42

43

44

45

bukBanpaTHbie ypaBHEHUs

[Ipumepsl npuMEHEHUI METOI0B
PaBHOCHUIIBHBIX TPE0Opa30BaHuU, 3aMEHBI
nepeMeHHoH, rpaduuecKoro MeToa mpu
pelieHuu ypaBHeHUH 3-i u 4-ii cTeneHei

IIpuMepsl IpUMEHEHH METO0B
PaBHOCHIIBHBIX NPE0Opa30BaHUM, 3aMEHBI
NepeMEeHHOH, rpau4eckoro MeTo1a Mpu
pelIeHnH ypaBHEHUN 3-1 1 4-11 CTEneHein

IIpuMepsl IpUMEHEHU METO0B
PaBHOCHIIBHBIX MPEOOpa30BaHUM, 3aMEHbI
NepeMEHHOH, rpa)uIeckoro MeTo 1a Mpu
pelIeHn ypaBHEHUI 3-1 1 4-11 CTeneHein

Pemenue 1po6HO-paliMoHaIBHBIX
ypaBHEHUI U HEPABEHCTB

46

Pemenne npoOGHO-paliioHaNbHBIX
YpaBHEHUI U HEPABEHCTB




47

48

Pemenne npoOHO-paliiOHaNIbHBIX
YpPaBHEHUI U HEPABEHCTB

Pemenue npoOHO-paninoHaIbHBIX
yYpaBHEHU U HEPABEHCTB

49

50

51

Pemenue cuctem ypaBHEHUH ¢ IByMs
[IEpEMEHHBIMU
Pemenue cucrem ypaBHEHUI ¢ JByMs
[IEpEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMU

52

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
[IEPEMEHHBIMU

53

54

55

56

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

PeleHne npocTenimx cucTtemM
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

I'paduueckuit MeTOJI peIIeHus: CHCTEMBI
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

I'paduaeckuit MeTO peIieHUsI CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

57

CucreMa IByX HEJTMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIh




58

pealibHOM cUTyaluu

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUN C
IBYMs IEPEMEHHBIMU KaK MOZEIIb
peaIbHOM CUTYyalluH

59

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUN C
JBYMS IIEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTyalluH

60

61

62

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

Cucrema HETMHENHBIX YPaBHEHUH €
napaMmeTpom

Cucrema HETMHENHBIX YPaBHEHUH ¢
rapaMeTpoM

63

64

Cucrema HeTMHENHBIX YpaBHEHUH ¢
rapamMeTpoM

IIpocreiiime HEpaBeHCTBA € ABYMs
IIEPEMEHHBIMHU U UX CUCTEMBI

65

Kontponbnas pabota no teme "YpaBHeHuUs,
HEPaBEHCTBA U UX CUCTEMBI"

66

67

68

TloHsTHe YHCIIOBOM OCIIENOBATEILHOCTH.
Koneunsle u 0OecKkoOHEYHEBIE
MOCJIEIOBATEILHOCTH

OrpaHuyueHHast MOCIeA0BaTEIbHOCTb.
MoHOTOHHO Bo3pacTaroias (yobIBaromas)
MMOCJIEIOBATEILHOCTD

CriocoObI 3a/1aHMs OCIEA0BATCIIBHOCTH
OIUCATEIIbHBIN, TAOJUYHEIHN, C TTOMOIIBIO




(dbopMyIibl N-TO YJieHa, PEKypPPEHTHBII

Apudmerndeckas U reoMeTpudecKas

69
IIPOrpeccuu

20 Apudmerndeckas U reoMeTpudecKas
IIPOrpeccuu

71 CBoiicTBa 4IeHOB aprU(PMETHUECKON 1
reOMETPUYECKON Mporpeccuii

79 CBoiicTBa 4JIeHOB apu(METUIECKON U
reOMETPUYECKON Mporpeccuii

73 ®opmyitel N-To wieHa apuPpMeTHIECKOH 1
Tr€OMETPUYECKON ITPOrPECCUI

74 ®opmyiibl N-ro 4ieHa apupMeTHIecKoil u
reOMETPUYECKON Mporpeccuid

75 ®opmyIbl N-ro wieHa apuPpMeTHIeCcKoi 1
T€OMETPUYECKON ITPOrPECCUI
®opMysbl CyMMBI IEPBBIX N YWIEHOB

76 apu(pMETUYECKON U TEOMETPUIECKOM
Iporpeccuit
®opMysbl CyMMBI IEPBBIX N YWIEHOB

77 apu(pMeTHYECKON U TeOMETPUIECKOI
Iporpeccuit
@opMysbl CyMMBI IEPBBIX N YWIEHOB

78 apu(pMeTHYECKON U TeOMETPUIECKOI
Iporpeccuit

79 3aayu Ha MPOLEHTHI, OAHKOBCKUE BKJIA/IbI
U KPEAUTHI

80 3a1aun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI

" KpEAUTEI




3ajaun Ha IPOLICHTHI, OAHKOBCKHUE BKJIA b

81
U KPEIUTHI

82 3agaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/Ibl
U KPEIUThI

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

84 3agaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI
U KPEIUTHI

85 3agaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI
U KPEJIUThI
[IpencraBnenue o CXOIUMOCTH

86 MOCJIeIOBATEIBHOCTH, O CYMMHPOBAHUN
0ECKOHEYHO yOBIBAIOIIECH reOMETPUIECKOM
porpeccuu
[IpencraBnenue o CXOIUMOCTH

87 MOCJIeIOBATEIBHOCTH, O CYMMHPOBAHUN
0eCcKOHEYHO yObIBaIoIIe reoMeTpruiecKon
poTrpeccuu

88 Meroa maTreMaTH4eCKON MHAYKIINU

89 Meroa maTreMaTH4eCKON MHAYKIIMU

90 KonTponbhas pabora no teme "Hucnossie
ITOCJIEI0BATEILHOCTH U Mporpeccun’”

01 Kopens N-ii crenenu. CBoiicTBa KOpHS N-i
CTETIeH!

92 Kopens n-it crenenn. CBoicTBa KOpHS N-i
CTETIeH!

93 Kopens n-it crenenu. CBolicTBa KOpHA N-I

CTCIICHU




94 CrerneHb ¢ palliOHAIBHBIM ITOKA3aTEIeM H
€€ CBOICTBa

CreneHs ¢ palrOHAJIbHBIM IIOKAa3aTCJIEM U

95 -
e€ cBoiicTBa

96 CrereHs ¢ PpallMOHAJIBHBIM ITOKA3aTCIIEM U

€€ CBOICTBa

ToxnecTBeHHbIe TpeoOpa3oBaHus
97 BBIPAKECHU, COAEPKAIUX KOPEHb N-I
CTEIIEHU

ToxnecTBeHHBIC TPe0Opa3oBaHuUs
98 BBIPKCHHH, COZEPKAIUX KOPeHb N-i
CTETICHU

ToxnecTBeHHBIE TPe0Opa30BaHUs
99 BBIPAXKEHUH, COEPKAIUX KOPEHb N-1
CTETEeH!

ToxnecTBeHHBIE TPe0Opa30BaHMUs
100 BBIPAKEHUI, COIepKAIUX CTEIIEHb C
paIMoHaTFHBIM TTOKa3aTeNIeM

ToxnecTBeHHbIe TpeoOpa3oBaHUs
101 BBIPAKECHM, COIAEP/KAIUX CTENEHD C
paloHaIbHBIM MTOKA3aTeNIeM

KonrtponsHas padora no teme "Crenens ¢

102
palMoOHANIBHBIM MOKa3aTenem"

[ToBTOpenue u 06061menue. Yucna u
103 BBIUUCIICHUS (3aIIUCh, CPABHEHUE,
JeUCTBUS C IeHCTBUTEILHBIMU YHCIIAMHU,

YUCJIOBasl MpsiMast)

104 [ToBTOpenue u 0606menue. Ynucna u




105

106

BBIYMCIICHHS (3aIIUCh, CPAaBHEHHUE,
JICHCTBUS C JCHUCTBUTECIbHBIMU YHCIAMU,
4KCIIOBas MpsMas)

[ToBTOpenue u o6o6menue. Ynucna u
BBIYUCIICHUS (TIPOICHTHI, OTHOIIICHHS,
MIPOTIOPITUN )

[ToBropenue u 0o6o0menue. Yncna u
BBIUUCIICHUS (TIPOICHTHI, OTHOLIICHHUS,
MIPOTIOPITUH )

107

[ToBropenue u o6o0menue. Yncna u
BBIYHCIICHUS (pEIleHUE 3a]ad U3 peaibHOM
AKHU3HN)

108

109

110

111

[ToBropenue u o6o0menue. Ynucna u
BBIUHCIICHUS (pEellIeHne 3a1ad U3 peaibHOM
AKHU3HN)

[ToBTOpenue u 0606menue. Yncna u
BBIUHCIICHHS (OKPYTJIEHUE, TPUOIIMKEHHE,
OIICHKA)

[ToBTOpenue u o6o0meHue. TekCToBbIe
3a/aun (peleHre TeKCTOBBIX 3a/1a4
apuMeTHYeCcCKuM U anredpandecKum
crioco6amu)

[ToBTOpenue n o6obmenne. TexcToBbie
3aaun (peleHne TeKCTOBBIX 3a/1a4
apuMeTHYecCKuM U anredpandecKum
crioco6amu)

112

[ToBTOpenue n o6obmenne. TexkcToBbie
3aJ1auM (peleHre TeKCTOBBIX 3a/1a4




113

114

apu(METUYECKUM H aJIreOpandecKum
criocobamu)

[ToBTOpenue n o6obmenue. TexkcToBbie
3a7auu (PEIIeHHE TeKCTOBBIX 3a/1a4
apu(METUYECKUM H aJIreOpandecKum
crocob6amu)

[ToBTOpeHue u 0600meHue. TekcToBbIe
3aaun (peleHne TeKCTOBbIX 3a/1a4
apudmeTnyecKuM U anredpandyecKum
crocob6amu)

115

[ToBTOpeHue u 0600meHue. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a/1a4
apudmeTnyecKuM U anredpandyecKum
crioco6amu)

116

[ToBTOpeHue u 060061IeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIpQ)XEHUH, COJIepKaIlluX CTENEeHb C
LIeJIBIM [TOKa3aTesIeM)

117

[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue areOpanyecKux
BBIpQ)XEHUH, COJIepKaIUX CTENEeHb C
LEJIBIM MTOKa3aTesIeM)

118

[ToBTOpeHue u 06061IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue areOpanyecKux
BBIpQ)XEHUH, COJlEpKAIUX CTENeHb C
LIEJIBIM TTOKa3aTeJIeEM )




119

[ToBTOpeHME 1 0000IIEHNE.
AnreOpanuecKkre BbIpaXeHUs
(mpeoOpa3oBaHue anreOpandecKux
BBIPAYKEHH, COJIEpKALLUX
apu(pMeTHYECKUI KBaIPaTHBIH KOPEHB)

120

[ToBTOpEeHME M 000OIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAYKEHHI, COIEPIKAILNX
apu(METHIECKUI KBaIPATHBIH KOPEHB)

121

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAKEHUH, COAEPIKALNX
apudmeTnyecKuil KBapaTHbIN KOPEHb)

122

123

124

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
palMOHABHBIX BBIPAXKCHUI)

[ToBTOpenue u o6oOIIEHHE.
AnreOpandecKe BRIPaKSHHUS
(mpeoOpa3oBaHue LETBIX U JPOOHO-
paIoOHaIbHBIX BBIPAKEHUN)

[ToBTOpenue u o6o0IIEHHE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
paIMoOHATFHBIX BBIPAKCHU )

125

[ToBTOpenue u o0oOIIEHHE.
AnrebpanuecKue BHIPAKCHHS




126

127

128

129

130

(mpeobpazoBaHue IENBIX U IPOOHO-
paIMoOHAIBHBIX BBIPAKECHUH )

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BoIpaXeHUs (pa3noKeHue
MHOTI'OWIEHA Ha MHOKHUTENH, B TOM YHCJIE C
HCIIOJIb30BaHUEM (POPMYIT COKPAIICHHOTO
YMHOKEHUS)

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BeIpaXeHUs (pa3ioKeHne
MHOTI'OYIEHA Ha MHOKUTEIH, B TOM YHCJE C
MCIOJIb30BaHUEM (OPMYJI COKPAILIEHHOTO
YMHOKEHUS)

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanueckue BhIpakeHUs (pa3IoxKeHne
MHOTI'O4JIEHa Ha MHOXKUTEINH, B TOM YHCIIE C
HCMOJIb30BaHUEM (POPMYIT COKpAILIEHHOTO
YMHOKEHUS)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(MozenrpoBaHue ¢ MOMOIIBIO (hopMyI
peanbHBIX MPOLECCOB U SBJICHUN)
@yHKIMH (IOCTPOEHUE, CBONCTBA
M3YYEHHBIX (DYHKITHIA)

131

[ToBTOpenue u 06061eHne. OyHKIUU
(moctpoeHue, CBOMCTBA U3YICHHBIX

yrKmin)

132

[ToBTropenue u o6o0meHue. PyHKIUU
(mocTpoeHne, CBOWCTBA N3yYEHHBIX

(yHKIM)




[ToBTOpenue u 0600menne. @yHKIUN

133 (rpacduyeckoe perieHue ypaBHEHUH U UX 1
CHUCTEM)
[ToBTOpenue u 0600menne. @yHKIUN

134 (rpaduueckoe perieHne ypaBHEHUH U UX 1
CHUCTEM)

135 HToroBast KOHTpOJIbHASA paboTa 1

136 [ToBTOpenue u 06061eHue. GyHKIUU 1
(MozleTMpoBaHME peaabHbIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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