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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILIIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU JICMCTBUS, BBIBOJIBI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B cTtpykrype mnporpammbl y4eOHOro Kypca «AnreOpa» yriyOnéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJCHCTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKJATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX paszfenax MaTeMaTH4ecKoro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep’KaTeNbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Copmepxxanne auHMM «Yucia W BBIYMCICHUS» CIYXKUT OCHOBOW MJis
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue AByX anreOpandecKux JIMHAN — «AJreOpandecKue BhIPaKEHUSD)
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTH. Ha ypoBHE OCHOBHOIO 00ILIETO
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OIMCAHMS IPOLECCOB M  SIBICHUMI
peasibHOrO MHpa. B 3amaun oOyueHuss anredOpe BXOIAT TaKKe AalbHEHIIEe
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, MJIA
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOyYaroIMXxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepU3yeTcs U3YYEHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKHUX YMO3AKIIOUEHHI W MPUHATHIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT MX
npuMmeHeHuto. Tem cambpiM anreOpa 3aHMMAeT OJHO U3 BEIYIIMX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.

CornacHo yueOHOMy MaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezeno), B 9
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TeKCTOBBIX 3amad apupMEeTHIECKUM criocoOoM. Permenue 3agaq u3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TPOMOPIUH TMpU pEHICHUW 3ajad, pElIeHHe 3ajlad Ha JIBIKEHHE, padoTy,
MOKYMKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOM3BEICHUS LIEJBIX YHCEII IPU PEIIECHUHU 3a1a4 C IPAKTUYECKUM COAEPKAHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BripaxkeHre ¢ NEpeMEHHbBIMU. 3HAUYEHUE BBIPAKECHHUS C TEPEMEHHBIMM.
[IpencraBienre 3aBUCUMOCTU MEK]Ty BETMYMHAMU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OgHOWIEH cTaHAAPTHOTO BUa. CTeneHb OAHOWICHA.

Muorounensl. MHorousieH cTaHaapTHOro Bujaa. CTEneHb MHOTO4WICHA.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE U JiejeHne MHorowieHoB. [IpeoOpazoBanue
1I€JIOr0 BBIpaXXEHHSI B MHOTOUWIEeH. KOopHr MHOTOYJIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIpAXKEHUH, Ky0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCThH
KBaJIpaTOB JIByX BBIPQXKEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OJHOM TIEpEeMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHUE Kak
MAaTEMATHYECKasi MOJIENIb PEAIbHOM CUTYaIlUU.



JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW. UMCIO KOpHEW JIMHEMHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. ['paduk TUHEHHOTO ypaBHEHUS C ABYMsI
nepeMeHHbIMU. CHUCTEMBl JIMHEMHBIX YpPaBHEHUW C JBYMS [IEPEMEHHBIMU.
['padmyeckuii MeToA peElIeHUs CUCTEMBbl JIMHEWHBIX YypaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METOJIOM cioxeHus. Cucrema JABYX JIMHEWHBIX
YPaBHEHMI C IBYMS IEPEMEHHBIMU KaK MOJENb PEAIBHON CUTYaIINH.

DOyHKIMHA

Koopaunara Touku Ha npssMout. YuciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpaMKOB peaybHbIX 3aBUCUMOCTEHN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'padux dynkuuu. [oHsATHS MakCUMyMa ¥ MUHHUMYMa, BO3PACTaHUs M YOBIBAaHUS
Ha IPUMEPaX peasibHbIX 3aBUCUMOCTEH.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganHbie QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapartHbie KOpHU. Apu(MeTHUECKUl KBaApaTHBIN KOPEHb U €r0 CBOMCTBA.
[lonaTHe wuppanroHaIbHOrO yucia. JeWcTBHS € HWppauMOHAIBHBIMUA YHCIAMHU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

IIpencraBienuss O pacIIMPEHUSAX YMCIOBBIX MHOXKECTB. MHOXKecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl OOBEKTOB OKpYXAlOUIET0 MHpa, AJUTEIBHOCTh IPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckas npoOb. JlomycTUMble 3HA4YEHHUS MEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CnoxxeHne, BBIYMTAHUE, YMHOXXEHHE U JEJICHHE anreOpamdeckux JIpoOeH.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTrnyeckue KBajApaTHble KOpHH. TOXJeCTBEHHbIE MpeoOpa3oBaHuUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
Kosnm4ecTBO neNCTBUTENIBHBIX KOPHEN KBAaJIPAaTHOTO ypaBHEeHUs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHMs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBeHncTBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. CloKeHue
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHEMHBIX HEPABEHCTB C OAHOM ITIEPEMEHHOM.

DyHKIMHA

OO6usacTb onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

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

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIBHBIM
IIOKa3aTesieM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKeHUA

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

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPAaTHOTO TPEXWICHA HA IMHENHBIE MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenue qpoOHO-paliOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHHM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IepeMeHHbIMU. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHUM C ABYMS INEPEMEHHBIMU KaK MOJEIb PEATBHOU
CUTYyaLUU.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
IUIsl palliOHAJIbHBIX HEpAaBEHCTB. [Ipocrelilne HepaBeHCTBa C TapaMeTPOM.

Pemienne TeKCTOBBIX 3a/1a4 € ITIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ| PEIIEHUSA CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMMU.

DyHKIUU

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOMOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pACTaHUsI M YObIBaHUS (PYHKIUH,
4YETHBIEC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynkmus wu  e€ cBoiictBa. Vcmonb3oBaHHWE CBOMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT & koo duirentoB. [padukn byHkimii y =ax2, y = a(x — m)?u 'y
= a(x — m)? +n. [ocTpoenne rpaduxoB HYHKIHIT ¢ TOMOIIBIO PEOOPA30BAHHIL.

JHpob6no-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

®ynkus Y = X' ¢ HaTypaIbHBIM TI0Ka3aTeneM N u eé rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitue uwcnoBodt mocienoBaTenbHOCTH. KOHeuHbIE W OECKOHEYHBIE
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTpuyeckass mporpeccuu. (CBOHCTBa UJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOil U reomeTpuueckor mnporpeccuid. Gopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEIUTHI.

[IpencraBieHne O CXOAMMOCTH MOCIEAOBATEIBHOCTH, O CYMMHPOBAHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTuKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEaTU3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHMHM BCEHM JKU3HU MJis YCHEIHOM MNpodeccHoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaT€MaTHYECKOW KYyJbTYpOH KaK CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MYTEeH UX pelIeHHUs;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YUYUTHCS y JPYTUX JIOJIEH, MPUOOpPETaTh B COBMECTHOU JEATEIIHbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTH COOCTBEHHBIX 3HAHWUN W KOMIIETEHTHOCTEH, IIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIHBIMU  JIEUCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUH MEXIy TMOHATHSAMH, (DOpMyIUPOBaATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpUTENbHbIC U OTPUIIATENIbHbIEC, €IUHIUYHbIC, YACTHBIC U 00IIUE, YCIOBHBIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIHOJB30BAaHHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIMBATh HCKOMOE M JlaHHoe, (OpMUPOBATh THIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

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

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO pe3yjibTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BbIOMpaTh (QopMy mpenacTaBieHUs HUHDOpMAUMU W UIUTIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSAMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMHI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU PpEIICHUH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboThl (00CykIACHMS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEeHIeHUs 3ajaud (WU €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLMUHM TMPU H3yYCHHH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsaa 1 BBIYMCIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOUN (OPMBI 3allMCH YHUCEN K Apyrou (ImpeoOpa3oBLIBATH
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
YyuCcell, MHOXXECTBAa pallMOHAJIBHBIX 4YHCEI MpU PEHIEHUU 3a/ad, MPOBEICHUU
pacCyXJIEHUM U 10Ka3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAJIbHBIC YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHAIBHBIMU YHUCJIaMU, UCIIOJIB30BaTh CBOMCTBA YKCE U MPaBUJIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBINoMHATH 1EMCTBUS CO CTENIEHIMU C HATYpaJIbHBIMU IMOKA3aTEIsIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yyucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, MPUMEHATh Pa3HOOOpa3HbIC
CrIoCOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKONM CUTYyallud, BBIMOJHIAThL MPUKUIKY U  OIEHKY pe3yjbTara
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEILICHUH MPAKTUYECKUX 3a7ad.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHuu 3aaad.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHHS 3aJa4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 3a]a4 PU3HAKU JEITUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PackiianpiBaTh HAa MHOYKUATENU HATypajbHbIC YHCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IIPOCTHIE YHCIIA.

Haxonute HamOONBIMI OOIMMIA JETUTETh U HAaUMEHBIEE O0INee KpaTHOE
YUCeJl U UCII0JIB30BAaTh UX IPU PELICHUH 3a1a4, IPUMEHATh alnroputM EBknuaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CPaBHEHUMU 110 MOAYJIIO.

AJuiredOpanyecKue BbIPaKEeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30BaTh aiaredpanyecKkyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXICCTBEHHBIC
peoOpa3oBaHus BhIpAXXEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHOrouneHs!.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BoimonHaTe neficTBus (CI0KE€HUE, BHIYMTAHNUE, YMHOKEHHUE) C OJJHOUICHAMU
U C MHOTOUWIEHAaMH, IPUMEHATH (POPMYIIbI COKpPAIIEHHOTO YMHOXKEHHUS (KBaapaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHUS 3a CKOOKHM OOIIEr0 MHOXKUTEJNS, TPYNIUPOBKH ClIaraéMbIX, MPUMEHSs
(bopMyIibl COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a7ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Iepexoia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATs, sABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEILICHHEM JMHEHHOrOo
YPaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbI, 3aAMKCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPaUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKIUN).

Hcnonp3oBath rpaduku A UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHuN 3a7a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00y4yeHus B 8 ki1acce 00y4aromuics MOTYYUT CIEAYIONUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HNppauunonanpHble ynca.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATHh MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIMA
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOJAUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOINMOCTH KaJIbKYJATOD, BBITIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
4yycia TOYKaMU Ha KOOPAWHATHOW MPSMOU.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBoOOMHO omepupoBaTh MOHSATHEM OCTATKa MO MOJYJI0, TNPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKCHUSX.

[IpuMeHSATh OCHOBHOE CBOMCTBO PAIIMOHAIBHOU JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBHBIX BEIPAKEHU.

[TpumeHsTh npeoOpa3oBaHMs BEIPAKEHUN IJIs1 pELISHUs Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpumMeHATP NOHATHE CTENEHW C LEIbIM  II0KA3aTelIeM, BBIIOJHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTpe qonycTrmble 3HaAUCHHS IEPEMEHHBIX B BBIPAKEHUSIX, COJEPKAIINX
apu(pMeTHIeCKre KBaJAPaTHBIC KOPHH.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemiats KBajipaTHbIC ypaBHEHUSI.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
NpPUMEHEHHEM TrpapuuecKuX MpeAcTaBleHUuN (ycTaHaBIWMBaTh, HMEET JIU
YPAaBHEHUE WM CUCTEMA YpPABHEHHWW PEIICHUS, €CIM HMEET, TO CKOJIBKO, H
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[TpuMeHsATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB [UIsl CPABHEHMsS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TonnMaTh ¥ MCHONB30BaTh (DYHKIMOHAIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouth rpaduku pyHKUUN , OMMHUCHIBATH CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduky.

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJYyYUT CIEAYIOIINE PEAMETHBIE
PE3YJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [MOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTEINEHb C
palMOHAIIBHBIM TI0KA3aTEJNEeM, HCIOJb3yd MNpPU HEOOXOJUMOCTH KaJbKYJISTOP,
IIPUMEHSTH CBOMCTBA KOPHS N- CTENIEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBINOJIHATh MIPUKHUIKY PE3YJIbTaTa BBIYUCICHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

CB0OOOIHO oOMEepUpOBaTH MOHSATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTh
KOPHM KBaJpaTHOI'O TPEXUWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE U KBaApPATHBIE YPAaBHEHUS, YPaBHEHUs, CBOMSIIMECSH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pELICHHE HEPABEHCTB HA YHUCIIOBOM MPSMOM,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pewate cucremsl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMS I[IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIISCTCS JTUHEUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEIMHENHBIX YPABHEHUM C ITAPAMETPOM.



[TpumeHsaTh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHMi, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemiatb  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONINE KBaJpaTHOE HEPABEHCTBO, H300pakaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemiath ypaBHEHHUs, HEpPABEHCTBA M HUX CHUCTEMBI, B TOM 4YHUCIE C
OTpaHUYCHUSIMU, HATTPUMEP, B LIEIIbIX YHCIIAX.

[IpoBOANTH KCCIIEIOBAHNS YPABHEHU M CUCTEM YPABHEHUM, B TOM YHCIIE C
NpUMEHEHUEM Tpaduueckux TMpeAcTaBieHU (ycTaHaBIMBaTh, HMMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuMm CrocoO0OM C  MOMOIUIBIO
COCTaBJICHUS] YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU HMX CHUCTEMBI JJISI COCTaBJICHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOMHO oOmepupoBaTh TMOHITHSAMHU: 3aBUCUMOCTh, (YHKIUA, Tpadux
byHKIMKA, TpsMas MOPONOPIMOHATIBLHOCTh, JIMHEWHAs QYyHKIUS, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIUIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh OMpeNeIeHHsl, MHOXKECTBO 3HAYCHHM, HYIM (QYHKIHH, MTPOMEKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus ¢ YyObIBaHUSA, YETHOCTh U
HEYETHOCTDh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUN U3 peaibHOM KU3HU, PUZUKU, TECOMETPUH.

Onpenensaty MoyioxeHue rpaduka KBaapaTUIHOW (PYHKIIUU B 3aBUCUMOCTH
oT e€ K03 PUITUEHTOB.

Ctpouts rpadux KBagpaTUYHOW  (YHKIIMH, OMNHUCHIBATH  CBOMCTBa
KBaJpaTUYHON PyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JJI pElIeHUs 3a/1a4.

Ha mpumepe kBaapatuunoit GyHKImK cTpouth rpaduk dyrkum y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka Gpyukmun Y=Ff(X).

WnnmocTpupoBaTh € MOMOIIBIO TIpaduka pealbHyl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MTOCIEAOBATEILHOCTD, apu(pMeTHIecKas
Y T€OMETPUYECKasi TPOTrPECCHH.



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

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAB30BaHWEM (OpMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4d U3 PEATbHOHN JKU3HU (C MCIOJb30BaHUEM KalbKYJIATOPA, IIUPPOBHIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCIIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

HMeTb nipeacTaBiIeHUE O CXOIUMOCTH TOCIEI0BATEILHOCTH, YMETh HAXOIUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  MpaxTmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypenI
1 UMCJIA U BBIYUCJIEHU . 11 1
PanmonaneHele uncina (MOBTOpEHUE)
5 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripaxkenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}} N CUCTEMBI 10 1
YPABHEHMU M. Jlunelinbie ypaBHEHUS
5 UNCJIA U BIUNCJIEHHMS. Crenens ¢ 6
HaTypaJbHBIM NIOKa3aTelieM
5 AJITEBPAMYECKUWE BBIPAXKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIbl COKPAIEHHOTO YMHOXEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
9 OYHKIUUN. Jluneiinas pyHKIHSL 16 1
YPABHEHUA U CUCTEMBI
10 YPABHEHUMMU. CucremMbl TMHEHHBIX 14 1
ypaBHEHUH
11 [ToBTOpenue, 0600MIEHNE, 8 1

cHCTEMaTH3aINsI 3HAaHUH




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUSA 1 HEPABEHCTBA. 20 1
Hepagencrtpa
5 UNCJIA U BIUMCJIEHUW . KBaapatHbrit 17 1
KOPEHb
3 YPABHEHUA U HEPABEHCTBA. 17 1
KBagparusle ypaBHEHUA
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JpoOHO-palinoHalbHbIe BHIPAKEHUS
5 YPABHEHUSA N HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINN 15 1
7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu
8 UNCJIA U BBIUNCJIEHUS. IenumocTs 7 1
9 [ToBTOpEHwUe, 0606HICHI:IG, 10 1
CUCTEMaTHU3alis 3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaririe  Hpakruieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 OYHKINU 25 1
) YPABHEHUA N HEPABEHCTBA. 15 1
KBagparusle HepaBeHCTBA
3 YPABHEHUSA 1 HEPABEHCTBA. o5 1
VYpaBHEeHMsI, HEpPaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHH
5 AJITEBPAMYECKUE BBIPAXXEHU . 12 1
CreneHsb ¢ palluOHAJIBLHBIM [TOKA3aTEIeM
5 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne n/m Tema ypoxa Koutpoabubie IIpakTuyeckue Aara unppospie
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI pecypenI
1 [ToBTOpenue. PartmoHanbHbIE YncIa 1
[ToBTOpenue. CpaBHeHuE,
2 yIOpSAOYUBAHUE U aprUPMETHUECKUE 1
JIEHCTBHUSI C pallMOHAIbHBIMU YUCIAMHU
3 [ToBTrOpenue. Yucnosas npsmas, 1
MOJYJIb YHCIIa
[ToBTOopenue. [IporeHTHI, 3aNTUCh
4 MIPOLICHTOB B BUJIE IpOoOU U IpoOH B 1
BH/IE TIPOIICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4u Ha 1
MPOLIEHTHI
6 [ToBTrOpenue. Tpu oCHOBHBIE 3a1a4n Ha 1
MIPOLICHTHI
7 [ToBTOpenue. Penienne TeKCTOBBIX 1
3a/1a4 apuPMETHIECKUM CTIOCOOOM
[ToBTopenue. Pemenne 3a1ay u3
3 peabHOI MPAaKTUKK Ha YacTH, IpO0H, 1
MPOLIEHTHI, IPUMEHEHUE OTHOLIEHUHN U
MIPONOPLMHI P PEHIEHUH 33124
9 [ToBTopenue. Pemenue 3a1ay us3 1

peasbHON MPAaKTUKU HA YacTH, Apoou,




MPOLICHTHI, TPUMEHEHUE OTHOLIEHUHN U
MPOIMOPUUI IPU PElIeHUH 3a7a4

IToBTOpenue. PeanbHble 3aBUCUMOCTH;

10 pelIeHne 3aa4 Ha JABIKCHUE, padoTy,
MOKYTIKH, HAJIOTH

1 KonTponbhas pabota no teme
"PanonanbpHele ynuciaa'

12 Koopaunaara TOYkH Ha IPSIMOMA

13 UmncnaoBbie MTPOMEKYTKH

14 YucnoBble TPOMEXYTKU

15 Paccrostare Mex 1y IByMst TOUKaMH
KOOPJIMHATHOMU IIPSMOM
[IpsimoyronbHas cucTeMa KOOpAMHAT.

16 AoOcuucca v OpJIMHAaTa TOYKU Ha
KOOPAWHATHOM IIOCKOCTH
[IpstmoyronbHas cucTeMa KOOpAMHAT.

17 AfOcmucca v opuHaTa TOUYKH Ha
KOOPJMHATHOM TIIOCKOCTH

18 [Tpumeps! rpaduKkoB, 3aaHHBIX
bopmynamu

19 Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEMN

20 OYHKIMOHATHHBIE 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU
[Tonstue pynkuuu. OyHKIUSA Kak

21 MaTeMaTh4decKasi MOJIeb PEaIbHOTO
npoiiecca

22 [Tonstue pynkuuu. OyHKIUSA Kak




MaTeMaTU4YCCKasAa MOJICJIb PCAJIbHOI'O
mponecca

[onsarue pynkunu. OyHKIUS KaK

23 MaTeMaTh4yecKasi MoJIeJb PeaIbHOTO
nporiecca

24 OO6nacth onpeaesieHust ¥ 00J1acTh
3HAYCHUH PyHKITUH

o5 O0nacth onpeaeIeHus ¥ 00J1acTh
3HauUeHUHN PYHKIUU

26 Crioco0sI 3a1aHus PYHKIIUU

27 I'paduk pynkuuu

28 KonTtponpsHas pabora o Teme
"Koopnunats! u rpadpuku. yaximm”

29 Bripaxkenue ¢ nepeMeHHbIMU. 3HaYCHHE
BBIPAXXCHHUS C TIEPSMCHHBIMU

30 Bripaxkenue ¢ mepeMeHHbIMU. 3HAYCHHE
BBIPAXXEHHS C IEPEMEHHBIMU

31 Bripakenue ¢ mepeMeHHBIMA. 3HAYCHUE
BBIPAXXCHHUS C TIEPSMCHHBIMU

39 [IpencraBieHne 3aBUCIMOCTH MEXTY
BeJIMYMHAMU B BUe GopMyIbl

33 [IpencraBneHne 3aBUCIMOCTH MEXTY
BEJIMYMHAMU B BUJe POpPMYIIbI

34 Boruncnenus no popmynam

35 Brruucnenus no popmynam

36 YpaBHEHHE C OJHON TEPEMEHHOM.

Kopenp ypaBHeHUs




CBoiicTBa ypaBHEHHI C OJJHOI

37 .
HepeMEHHOMN

38 CBoiicTBa ypaBHEHHI C OJJHOI
MEPEMEHHOM

39 PaBHOCHIIBHOCTH ypaBHEHUI

40 VYpaBHEHHUE KaK MaTeMaTu4YecKas
MOJIEJIb PEAIbHOM CUTyalluu

41 Yucno KopHEH TUHEHHOTO ypaBHEHUS

42 Hucno KopHeH JIMHEMHOTO YpaBHEHUS

43 Penienne TeKCTOBBIX 3a/1a4 C TOMOLIBIO
JIMHEWHBIX YPaBHEHUN

44 JluneliHoe ypaBHEHUE, cozieprKallee
3HAaK MOJYJIst
KoHnTponpHas pabora o Temam

45 "BoIpakeHus ¢ nepeMeHHbIMU",
"JIuHelHbIE ypaBHEHUS"

46 CremneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM

47 CBoiicTBa CTENIEHU C HATYPaJIbHBIM
nokasaresieM

48 CBolicTBa CTENEHU C HATYpaJbHBIM
MoKa3arenem

49 CBoiicTBa CTENEHU C HATYpaJIbHBIM
noKa3aTresiemM

50 3anuch yucia B IECITUYHON
MO3UIIMOHHOM CUCTEME CUMCIICHUS

51 3anuce Yncia B JeCITUIHON

HOSI/IIII/IOHHOI\/'I CUCTEMEC CUUCIICHUA




Opnnowienbl. OJHOUIEH CTaHAAPTHOTO

52 Buaa. CTeneHb OHOYIECHA .
53 Opnnowienbl. OJHOUIEH CTaHAAPTHOTO 1
Buja. CTEleHb OJJHOWICHA
MmuorousieHsl. MHOTOYICH
54 crangapTHoro Bujaa. CTeneHnb 1
MHOTOYJIEHA
MHorounensl. MHOrO4JIEH
55 cranaaptHoro Buja. CTeneHb 1
MHOTOYJIEHa
56 CioKeHHe U BEIYUTaHUE MHOTOYJIEHOB 1
57 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1
58 CioKeHHe U BEIYUTaHUE MHOTOYJIEHOB 1
59 VYMHOXEHUE U AeJIEHHNE MHOTOUYJIECHOB 1
60 VYMHOXEHUE U AEIEHNE MHOTOWIEHOB 1
61 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1
62 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1
63 [IpeobpazoBanue 11€10T0 BHIpAKECHUS B 1
MHOTOYJIEH
64 [TpeoOpa3zoBaHue IENOTO BBIPAKECHUS B 1
MHOTOYJIEH
65 [IpeoOpazoBanme 11€T0TO BEIPAKECHUSI B 1
MHOTOYJIEH
66 Kopuu MHOTOUIIEHA
67 Kopau MHOrowieHa
68 ToxnecTBo. TOXIECTBEHHBIE 1

npeoOpa3oBaHusl ATeOpandecKux




BBIPAKCHUI

ToxnectBo. TOXIECTBEHHBIE

69 npeoOpa3oBaHus ANreOpandecKux
BBIPAKCHUI
ToxnectBo. TOXXKIECTBEHHBIE

70 npeoOpa3oBaHusl AreOpandecKux
BBIPAXKEHUI
ToxnectBo. ToxxecTBEHHBIE

71 npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUM
ToxnaectBo. ToXKIECTBEHHBIE

72 npeoOpa3oBaHus ANreOpanIecKux
BBIPAXKEHUM

73 Jloka3aTelbCTBO TOXKICCTB
KonTponbhas pabota mo remam

74 "CremneHb ¢ HaTypaJIbHbIM
nokazarenem", "MuorouieHs!"

75 KBagpar cymMMbI 11 KBaJipaT pa3HOCTH
JIBYX BBIpaXKCHUUN

76 KBagpatr cyMMBbI HECKOTBKHX
BBIPAKECHUI

77 Ky6 cymMmbI 1 Ky0 pa3sHOCTH ABYX
BBIPAKECHUI

78 Pa3HOCTB KBapaTOB ABYX BBIpAKEHUI

79 [IpousBeneHne pa3HOCTH U CYMMBI JIBYX
BBIPAKECHUI

80 [IpousBeneHne pa3HOCTU U CYMMBI JIBYX

BBIPAKECHUI




CymMa u pa3HOCTh KyOOB IBYX

81 .
BBIPAXKECHUI

82 CymMa u pa3HOCTh KyOOB IBYX
BBIPAKCHUI

83 Pasnoxxenue MmHOro4cHa Ha
MHOHUTEIIN
[IpousBenenne pasHOCTH CyMMBI IBYX

84 BBIpAXEHH, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPQXECHUMI

85 Paznoxxenne MHOrO4YICHA Ha
MHOXKUTEIIN

86 Brinecenne o01ero MHOXKHUTEIS 3a
CKOOKH

87 Metox rpyniupoBKU

88 KonTposabnas pabora no teme
"®opMyJbl COKpAIlEHHOTO YMHOKEHuUs"

89 JemumocTs nenbix uucein. CBoicTBa
JIEIMMOCTH

90 JemumocTb nensix uucen. CBoiicTBa
JIEIMMOCTH

01 IIpocTeie u cocTaBHbIE unciia. YETHBIE U
HEUYETHBIC YMClia

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

93 [Ipusnaku genumocTu Ha 2, 4, 8, 5, 3,6,
9,10,11

94 [Ipu3Haku nenMMoCTH CyMMBI U

MPOU3BCACHUSA LCIIbIX YHUCECII ITPU




pelieHuu 3a1a4y

HauOomnpmmii o0Imui 4eIuTens U

95 HaMMEHbIIIee 00I1Iee KpaTHOE ABYX 1
qrcen
96 B3auMHO nipocThie uncia 1
97 Anroput™m EBknnpa. Jlenenue c 1
OCTaTKOM
08 CpaBHEHHS IETIBIX YHCEI T10 MOTYJTIO 1
HATYpaJIbHOTO YHUCIIa
99 Jluneitnas pynkuus, e€ cBoiicTBa 1
100 Jlunetinas QyHkims, e€ cBoiicTBa 1
101 Jluneitnas pynkuus, e€ cBoiicTBa 1
102 I'paduk nuneitHON QyHKIINN 1
103 ['paduk nuHeHON GyHKITUN 1
104 I'paduk nuneitHoN QyHKIIMN 1
105 I'padux nuHeiHOM QyHKIMM 1
106 I'paduk pynknmm y = | X | 1
107 I'paduk pyHkuun y =| X | 1
108 I'paduk pyHknmm y = | X | 1
109 I'paduk pyHkuun y =| X | 1
110 Kycouno-3anannsie GpyHkuuu 1
111 Kycouno-3anannsie GpyHkunu 1
112 Kycouno-3aiannbie GyHKINN 1
113 Kycouno-3anannsie GpyHkunu 1
114 KonTtponbHas pabota mo temam 1

"enumocts", "Jluneitnas pynkuus"




115

YpaBHEHHE € IBYMS [IEPEMEHHBIMU

116

117

YpaBHEHUE C IBYMS IEPEMEHHBIMU

I'paduk 1MHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMU

118

119

120

I'paduk 1MHEHHOTO ypaBHEHUS C ABYMS
NIEPEMEHHBIMU

CucreMbl TUHEUHBIX YPABHEHHI C
JBYMsI IEpEMEHHBIMU

CucreMbl TUHEHHBIX YPaBHEHUH €
JBYMsI IEpEMEHHBIMU

121

122

123

124

I'paduueckuii MeTox perieHus: CUCTEMBI
JIMHEHHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

['paduueckuii MeTo peleHus: CUCTEMBbI
JIMHENHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMU

Peienne cucreM TMHENHBIX YpaBHEHUN
C ABYMs IIEPEMEHHBIMUA METOOM
MIOJICTAHOBKHU U METOJIOM CJIOKEHUS
Pemrenne cucreM TMHENHBIX YpaBHEHUN
C ABYMs IIEPEMEHHBIMA METOJOM
[IOJICTAHOBKHU U METOJIOM CJIOKEHUS

125

Pemenne cucreM TMHENHBIX YpaBHEHUI
C ABYMs IEPEMEHHBIMH METOJIOM
MTOJICTAHOBKHM ¥ METOJIOM CJIOKEHUS

126

Pemenue cucreM JIMHENHBIX ypaBHEHUN
C IByMs1 IEPEMEHHBIMH METO/I0M
MOJICTAHOBKHU M METO/IOM CIIO>KEHHUS




Cucrema 1ByX JUHEHHBIX YPaBHEHUH €

127 JBYMSI TIEPEMEHHBIMHU KaK MOJICITb 1
peaabHON CHTyalluu

128 KonTponpHas paboTa mo Teme 1
"CucreMbl TUHEHHBIX YpaBHEHUHN"

129 [ToBTOpeHue u 0600meHne. BoipakeHus 1
C MepeMEeHHBIMU

130 [ToBTOpenue u 0600menne. CTerneHs ¢ 1
HATYpaJbHBIM ITOKA3aTEIIEM
[ToBTOpenue u 0600menue. OTHOUICHBI

131 ¥ MHOTO4ICHBI. TOX/IeCTBECHHbIE 1
npeoOpa3oBaHUsl AreOpanyecKux
BBIPAXKEHUM

132 [ToBTOpenue u 06061meHue. opMyITbI 1
COKpAIIEHHOTO YMHOKEHUS

133 [ToBTOpeHue u 06001IIeHHE. 1
Koopaunats! u rpaduxu.

134 [ToBTOpenue u o6odmenue. JlnneiHas 1
GyHKIMS U €€ cBOMCTBa

135 Wrorosas koHTposibHas paboTa 1
[ToBTOopenue u o6o061meHue. Pemmenue

136 CUCTEM JIMHENHBIX YPABHEHUH C ABYMS 1
MePEeMEHHBIMHU

OBUIEE KOJIMYECTBO YACOB I1O 136

[TPOT'PAMME




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontpoabnbie  IlpakTuueckue Aara wHppoBbIe
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoTshI pecypes:
1 UwucoBbie HEPaBEHCTBA 1
2 CBolicTBa YHUCIOBBIX HEPABEHCTB 1
3 CBoiicTBa YHUCIIOBBIX HEPABEHCTB 1
4 JlokazaTenbCTBO HEPABEHCTB 1
5 Hepagenctso ¢ nepemenHoii. Ctporue u 1
HECTPOTHE HEPABEHCTBA
5 Hepagenctso ¢ nepemenHoii. Ctporue u 1
HECTpPOrHe HEPaBEHCTBA
CrnoxeHue 1 yMHOKEHHUE YHCIOBBIX
7 HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS 1
BBIpKECHUS
CrnosxeHue 1 yMHOXKEHHUE YHCIOBbIX
8 HepaBeHCTB. OlleHUBaHNE 3HAYCHHS 1
BBIpKECHUS
[ToHsATHE O pelIeHUuN HEPaBEHCTBA C
9 OJIHO TepeMeHHON. MHOX€ECTBO 1
penIeHn HEPaBEHCTBA
IToHsATHE O pelIeHuN HEPaBEHCTBA C
10 OJIHO epeMeHHON. MHOXeCTBO 1
peleHui HepaBeHCTBa
11 PaBHOCUITEHBIE HEpABEHCTBA. 1

HepaBeHncrtBo-cnencraue




12

Yucnosble IPOMEKYTKH

JIuHeitHOe HEPABEHCTBO C OJIHOU

13 IIEPEMEHHON U MHOKECTBO €0 PEIICHUI

14 Pemienue muHEeHBIX HEPABEHCTB C OJHOM
MepeMEHHON

15 PemreHne nTMHENHBIX HEPABEHCTB C OJAHOU
MEPEMEHHOM

16 Pemennie nTMHEHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM

17 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MepeMEHHON

18 Cucrembl TUHEHHBIX HEPABEHCTB C OHOM
MEPEMEHHOMN
Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIBIO

19 JIMHEWHBIX HEPABEHCTB C OJJHOMI
MepPEMEHHOMN

20 KonrtponbHas pabota no reme
"Hepasencrsa"

21 KBanparhsle kopHU

99 Apudmernueckuit KBaapaTHbII KOPEHb U
€ro CBOMCTBA

93 Apudmerndeckuil KBaJpaTHbII KOPEHb U
€ro CBOMCTBA

24 [TonsATHE NPPALMOHAIIBHOTO YUCIIA.
JIelcTBUA ¢ MPPALMOHAIEHBIMU YK CIIAMH

o5 CaolicTBa I€HCTBUI C UpPAllMOHAIBHBIMU
quCcIaMu

26 CBoiicTBa IEHCTBHI ¢ MPPAMOHATIHLHBIMH




qucjiaMu

27

28

CaoiicTBa IEUCTBUI C UppaLIMOHAIBHBIMU
JuCcIaMU

CpaBHeHUE UppaIIMOHATBHBIX YHCEI

29

30

31

CpaBHeHuE UppallMOHAIbHBIX YUCEI

MHO0X€eCTBO IeHCTBUTEILHEIX YHCE.
[IpencraBneHust 0 pacIIMPEHUIX
YHUCJIOBBIX MHOKECTB

JlomycTrMble 3HaYEHUS IEPEMEHHBIX B
BBIPXKEHUSX, COJIEPIKALTIX
apudmeTnyecKkue KBaapaTHbIE KOPHU

32

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

33

34

35

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKAINX
apudmeTnyecKkue KBaJapaTHbIe KOPHU
ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAKECHU, COAEPIKALLUX
apudmeTryecKkue KBaapaTHble KOPHU
ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAKECHUH, COAEPIKALLUX
apupMeTHYeCKre KBaJIpaTHbIe KOPHU

36

ToxnecTBeHHbIe TpeoOpa3zoBaHus
BBIPAXKECHMI, COIEPIKAIUX
apupMeTHUeCKre KBaJIpaTHbIe KOPHU

37

KonTponbhas pabota no teme
"KBanpaTHslit KOpeHb"




38

KBanpatHoe ypaBHeHHE

39

40

41

42

43

dopmyiia KOpHEH KBAJPaTHOIO
ypaBHeHusA. KomnuectBo
JIEHCTBUTEIbHBIX KOPHEW KBaJPATHOTO
ypaBHEHUS

dopmyiia KOpHEH KBAJPaTHOIO
ypaBHeHus. KonnuectBo
JIEWCTBUTEIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

dopmysa KopHEl KBapaTHOTO
ypaBHeHus. KonmnuecTBo
JeHCTBUTENBHBIX KOPHEH KBaIPaTHOTO
ypaBHEHUS

dopmysa KopHEl KBaJpaTHOTO
ypaBHeHus1. KonnuecTBo
NEHCTBUTENBHBIX KOPHEH KBaPaTHOTO
ypaBHEHUs

Teopema Buera

44

45

Teopema Buera

VYpaBHeHUsI, CBOJUMBIE K TUHEHHBIM
YPaBHEHUSIM WUJIU K KBAJPATHBIM
YpaBHEHUSIM

46

YpaBHeHUsI, CBOAUMBIE K JIMHEHHBIM
YpaBHEHUSIM UJIU K KBAJPATHBIM
ypaBHEHUSIM

47

48

KBanpaTtHoe ypaBHEHUE C TapaMeTpoM

Perienue kBaipaTHBIX ypaBHEHUH ¢
napameTpamu




Pemenne kBagpaTHBIX YPaBHEHUH C

49
napameTpamu

50 Pemrenne kBagpaTHbIX ypaBHEHMI,
COJIeprKaIlMX 3HaK MOIYJIS

51 Pemenue kBagpaTHBIX ypaBHEHUH,
COJIepKALIMX 3HAK MOJTYJIsS

59 YpaBHEHHE KaK MaTeMaTU4YecKas MOJIEIb
peanbHOi CUTyaluu

53 Pemrenue TekcTOBBIX 3avz[aq C TIOMOIIBIO
KBaJ[paTHBIX YpaBHEHUIA

54 KonrposnbHas pabota no reme
"KBagparusle ypaBHeHUs"

55 PanmonanbHble BbIpasKEHUS

56 ToxnecTBeHHbIe TpeoOpa3oBaHus
paMOHATBFHBIX BRIPAKECHUI

57 ToxnecTBeHHbIe TPeoOpa3oBaHUs
panMoHaIbHBIX BBIPAKEHUIN

58 ToxnecTBeHHBIE TPe0Opa30BaHMUs
paIMOHATFHBIX BRIPAKECHUI

59 ToxnecTBeHHbIe TPeoOpa3oBaHus
palMoHaIbHBIX BBIPAKEHUIN
Anrebpanueckas 1poOb. JlomycTumbie

60 3HAa4YeHHUs1 IEPEMEHHBIX B JIpOOHO-
palMoHAIBHBIX BBIPAKEHUAX
Anrebpandeckas a1po0b. JlomycTumblie

61 3HAYCHMsI TIEPEMEHHBIX B IPOOHO-
palMoOHAIBHBIX BBIPAKEHUAX

62 Anrebpanueckast po0b. JlomycTumble




3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
palMOHAIbHBIX BBIPAKECHUAX

OcHOBHOE CBOWCTBO anredpanyecKon

63
apobu

64 OCHOBHOE CBOMCTBO aJIreOpandecKou
npodu

65 CroxeHure 1 BBIYUTaHHE AIITe0pandecKux
npobei

66 CrnoxeHre 1 BRIYUTaHHE AITe0pandecKux
npobeit

67 YMHOKEHUE U JIeJICHHE alre0pandecKux
npobei

68 YMHOXKEHHUE U JIeNIeHUE anreOpandecKux
npobeit

69 YMHOXEHUE U ICTICHUE alre0panvdecKux
npobeit

70 BosBeznenue anrebpandeckoit 1poou B
CTEIEHb

71 KonTponbhas padota no teme "J{poOHo-
paloHaIbHbIE BbIpAXKEHUS"

72 JIpoOHO-paliMoHa bHbIE YPAaBHEHHUS
Pemenue 1po6HO-paliMoHaIbHBIX

73 ypaBHEHMH, CBOJSIINXCA K TMHEHHBIM
ypaBHEHHSIM
Pemenne npoOGHO-paninoHaIBHBIX

74 YpPaBHEHUU, CBOJSIIMXCS K TUHEHHBIM
yYpaBHEHHSIM

75 Pemenne npoOHO-paliiOHaNbHBIX




YPaBHEHUU, CBOJSIIMXCS K JIMHEUHBIM
YPaBHEHUSM

76

77

78

Pemenue 1po6HO-panimoHaTBHBIX
YpaBHEHHI, CBOJAIINXCSA K KBaIPaTHBIM
YpaBHEHHSIM

Pemenue npoOHO-paninoHaIbHBIX
YpaBHEHUM, CBOSAIINXCS K KBaJAPATHBIM
YpaBHEHUSIM

Pemenue npoOHO-pannoHaIbHBIX

ypaBHeHHﬁ, CBOAININXCA K KBaJAPpaTHBIM
YPpaBHCHHUAM

79

Pemenue npoOHO-paliiOHaNbHbBIX
ypaBHEHUH METO/I0M 3aMEHBI
MepeMEeHHON

80

Pemenue npoOHO-paliiOHaNIbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
MePEMEHHOMN

81

82

83

Pemenne npoOHO-paliioHANTBHBIX
YPaBHEHUI METOJIOM 3aMEHbI
MepPEMEHHOMN

Pemenne npoOHO-paliioHANTBHBIX
YPaBHEHUH METOJIOM 3aMEHBI
IEPEMEHHOMN

Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
JIpOOHO-pallMOHAIBHBIX YPaBHEHUH

84

85

Pemrenne TeKCTOBBIX 337124 C TOMOIIBIO
JIpOOHO-pallMOHANIbHBIX YpaBHEHUN

Penienne TeKCTOBBIX 3aJa4 C HOMOIILIO




JPOOHO-pallOHAJIbHBIX YpaBHEHUN

Pemenne TekCTOBBIX 3aJa4d C IOMOIIIBIO

86 IpoOHO-pallMOHATBHBIX YPaBHEHUH

87 Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
IpOOHO-pallMOHANBHBIX YPaBHEHHUN

88 Perrenue TeKCTOBBIX 3aJa4 C TOMOIIBIO
JIpOOHO-palMOHANILHBIX YpaBHEHUN

89 I'padmyeckas uHTEpIpETAINS YPAaBHEHUHA
C IByMs IIEpEMEHHBIMHU

90 Kontponbnas padota nmo teme "J[podHO-
pauuoHaibHbIe ypaBHEHUs"

01 OO0acTh onpeneIcHIs] © MHOKECTBO
3HaYeHUH PYHKIUU

92 OO6nacTh ornpeieeHUus] © MHOYKECTBO
3HaYEHUN QYHKINH

93 CrniocoObI 3a1anust pyHKIHIA

94 I'padux pyHKIIIN
UYrenue cBOMCTB QyHKINU O €€

95 rpaduxy. [Ipumeps! rpadukoB GpyHKINH,
OTpaXKaroIIUX peabHbIe MPOLECCHI
OyHKIUH, OTIUCHIBAIOIINE MTPSIMYIO

96 00paTHYIO IPOMOPLHOHATIBLHBIE
3aBUCUMOCTH, UX I'pauKu
OyHKITUH, OTIMCHIBAIOIINE MTPSIMYIO H

97 00paTHYIO IPOMOPITHOHAIIEHBIC
3aBUCHUMOCTH, UX TpapuKu

08 DyHKIUH, ONHUCHIBAIOLINE IPSIMYIO U

00paTHYIO TPOMOPITMOHAIbHBIC




3aBHCUMOCTH, UX IpaduKu

99 Oynkusa Y = X2 u e€ cBoiCTBa 1
100 OyHkuMs Y = X2 1 €€ cBoiicTBa 1
101 OyHkuus Y = X3 u e€ cBoiicTBa 1
102 OyHKIUA Y =K/X 1 €€ CBONCTBA 1
103 OyHKIMs Y =K/X U e€ CBOiCcTBa 1
104 DyHKIUA Y =VX U €€ CBOICTBa 1
105 Kontponbnas pabota mo teme 1
"OyHkun"
106 CTeleHs ¢ LEeNbIM ITI0Ka3aTeleM 1
107 CBoIiCTBa CTETICHH C IICJIBIM TTOKa3aTelieM 1
108 CBOMCTBA CTEIIEHH C IIEJILIM ITOKa3aTeIeEM 1
109 CBoliCTBa CTEIICHH C IICIIBIM ITOKa3aTeIeM 1
[Ipeobpa3oBaHue BbIpaxeHHH,
110 COJIEpIKaIIMX CTETICHH C TEJIBIM 1
MoKa3areieM
[Ipeobpa3oBaHue BbIpaxKeHHH,
111 COJIEPIKAIMX CTENIEHH C LEJIBIM 1
MoKa3areneM
[Ipeobpa3oBaHue BbIpaxeHHH,
112 COJIEPIKAIIMX CTENEHH C LENIBIM 1
MoKa3areneM
113 CranmapTHBIN BU YKcIa
114 CranpapTHbIi BUA yncaa
115 JleicTBUS ¢ YncnaMu, 3alMCaHHBIMU B 1
CTaHJIaPTHOM BUJIE
116 JlelicTBUS ¢ YnCIIaMH, 3aITHCAHHBIMU B 1




CTaHJIapTHOM BHUJE

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,

117 JUTUTEIBHOCTD MPOLIECCOB B
OKPYKaroIIleM MUPE
Pa3mepsl 00bEKTOB OKPYXKAIOIIET0 MUPA,

118 JUTUTEIIBHOCTD TTPOIIECCOB B
OKPYIKaroIeM MHUpe
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,

119 JUTUTEIIBHOCTD MTPOIIECCOB B
OKpY>KaroIlleM Mupe

120 JleneHue ¢ ocTaTKOM

121 CpaBHeHUS 1IENbIX YHCEN 10 MO0
HATypaJIbHOTO YKcia

122 CpaBHEHUS TEIBIX YHCET 10 MO0
HaTypaJIbHOTO YKcia

123 CBoiicTBa CpaBHEHUH IO MOTYJTIO

124 CBolicTBa CpaBHEHUH 110 MOZYJIIO

125 OcTaTKu CyMMBI U TTPOU3BEICHUS T10
JTAaHHOMY MOJTYJTIO

126 KonTponbHas paboTa mo Temam
"Crenenn", "Jlenumocts"
IToBTopenue u o6o0menue. Pemenue

127 TUHEHHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM U CUCTEM JIMHENHBIX
HEPABEHCTB C OJITHOM MEPEMEHHOM
[ToBTOpenue u obodmeHue. Pemenne

128 JIMHENHBIX HEPABEHCTB C OAHON

IIEPEMEHHOM U CUCTEM JIMHENHBIX




HEPABEHCTB C OJHOU IIEpEMEHHOMN

[ToBTOpeHMe 1 060OIICHNE.
129 ToxnecTBeHHBIE TPeoOpa3zoBaHUs
BBIPAYKEHH, COJIEPKALLUX

apudmeTnyecKre KBapaTHbIE KOPHU

[ToBTOpenue u 06o0meHue. Pemenue

130 KBaJIpaTHbIX ypaBHeHU. Pemenue
TEKCTOBBIX 33]1a4 C IIOMOIIIBIO

KBaJPaTHBIX YPaBHEHHUU

[ToBTOpenue u 0600mEeHue. Permenue

131
3aJa4 U3 peanbHOM KU3HU

[ToBTOpenue u o6o0IICHNE.
132 ToxxmecTBeHHBIC TPEOOPa30BAHMS
palMoOHALHBIX BBIPAKCHUIN

[ToBTOpenue u obod1eHue. Peenne

JIpOOHO-pallMOHANIbHBIX YpaBHEHUH,

133 CBOIAIIIUXCA K JIMHEHHBIM WIIH K
KBaJIpaTHbIM ypaBHEHUsIM. Pemenue
TEKCTOBBIX 3aJ[ay C MOMOIIBIO JPOOHO-

palMoHaIbHBIX YpaBHEHUN

[ToBTOpenue u o6od1eHue. Peenne
134 TEKCTOBBIX 33/1a4 PA3JIMYHBIMU
criocobamu

135 Hrorosast koHTpOIpHAs paboTa

IToBTopenue u o6o0menue. Pemenue

136
3a]1a4 U3 peaybHOMN )KU3HU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

136




9 KJIACC

Ne
n/n

Tema ypoka

Oynkius. CroicTBa QYHKINNA: HYIIH
(bYHKIMH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA
(byHKINHU, TPOMEKYTKH BO3pACTAHUS
yObIBaHus (HYHKIMH, YETHBIC U HEYETHBIC
¢byHKIMM, HaUOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4YeHUs1 QYHKIUU

Koaun4yecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynkius. CBolicTBa QyHKIMI: HYIH
(byHKINHU, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
(GyHKINHU, TPOMEKYTKH BO3PACTAHUS
yObIBaHUS (QYHKIUU, YETHBIE U HEUETHBIE
¢GbyHKIIMHM, HauOoJIbIIIee U HAUMEHbIIIEe
3Ha4eHusl QyHKIUU

[Toctpoenue rpadukoB QpyHKIUH C
MTOMOIIIbIO TIPeoOpa30BaHUMA
IToctpoenue rpapukoB GpyHKIMIA €
MOMOIIBIO ITPeoOpa3oBaHui

KBagparsslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXUJICHA

Paznosxenune kBagpaTHOTO TpEXUICHA Ha
JIMHEWHBIE MHOKUTEIN

Paznoxenue KBaApaTHOTO TpéX‘IJ’ICH& Ha
JIMHEHBIE MHOKUTEIN




KBangparuunas ¢pyHKuus 1 €€ CBOHCTBA

[Tapaboina, KOOPAMHATHI BEPIIMHBI

o napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

10 [TocTpoenue rpaduka KBagpaTHIHON
byHKIMH

1 [TocTpoenue rpaduka KBaApaTUIHON
byHKITII

12 ITocTpoenue rpaduka KBaapaTUIHON
byHKIIUN
[Tonoxenue rpaduka KBaApaTUIHON

13 (GYHKIIUHU B 3aBUCUMOCTH OT €&
ko3 purmeHToB
[Tonoxenne rpaduka KBaApaTUIHON

14 (GyHKINU B 3aBUCHMOCTH OT €€
KO3 PHUIIHEHTOB

15 Hcnonb30BaHne CBOKWCTB KBaAPATUIHOMN
GYHKIUM 1715 peuIeHus 3a1a4

16 Hcnonp3oBanue CBOWCTB KBaApaTUYHOU
(GyHKIMU 1715 pelieHus 3a1a4

17 Hcnonb30Banne CBOKWCTB KBAAPATUIHOMN
(GyHKIMU 1715 pelieHus 3a/1a4

18 Crenennble QyHKIUU C HATypaIbHBIMU
MOKa3aTeJsIMH, UX TpapyKH U CBOWCTBA

19 Crenennble (YHKIIUU C HATypaTbHBIMU
MoKa3aTessIMH, UX rpayKH U CBOWCTBA

20 CrenenHble QyHKIIUU C HATypaIbHBIMU
MoKa3aTessIMH, UX TpaMKH U CBOWCTBA

21 CrenenHble QYHKIUU C HATypaIbHBIMU




MOKa3aTeJsIMH, UX TpauKH U CBOWCTBA

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

22
X|

93 ll“pa(pr/IKI/I dyskmmit: y =Vx , y=3Vx , y =| x

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

25 KonTponbnas pabota no teme "Oynkuun"
[ToHsATHE O pelIeHUN HEPABEHCTBA C OJTHON

26 nepeMeHHON. MHOKECTBO PEIICHHI
HEpaBEHCTBA

27 KBangpaTHbie HEpaBeHCTBA C OTHOM
MEPEMEHHOMN

08 KBanpaTHbie HepaBeHCTBA C OJTHOM
MepPEMEHHOMN

29 Pemenne HepaBeHCTB rpaduuecKUM
METOJIOM Y METOJIOM HHTEPBAJIOB

30 Pemenne HepaBeHCTB rpadUIeCKIM
METOZOM M METOJIOM HHTEPBAJIOB

31 HepaBenctBa, conepikaiiue 3HaK MOy

32 HepasenctBa, comeprkamniie 3HaK MOTYJIS

33 CucreMbl HEPaBEHCTB C OJTHOM
MIEPEMEHHOMN

34 CucreMbl HEPaBEHCTB C OJTHOM
IEPEMEHHOMN

35 Pemrenne TeKCTOBBIX 337124 C IIOMOIIIBIO

HCPaBCHCTB, CUCTEM HEPABCHCTB




36

Pelienne TeKCTOBBIX 3a7a4 ¢ IOMOIILIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

38

39

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pemenne HepaBeHCTBA ¢ AByMS
[IEpEMEHHBIMU

I'paduaeckuii MeToa perieHUs: CUCTEM
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU

Cucremsl HEPAaBCHCTB C ABYM:L
INEPEMCHHBIMU

40

41

KonTponbhas padota no teme
"KBanparHble HepaBeHCTBA"

BI/IKBaI[paTHbIe YpaBHCHUA

42

[IpuMepsl IpUMEHEHHU METOI0B
PaBHOCHUJIBHBIX TPE0Opa30BaHUM, 3aMEHBI
NepeMEeHHOH, rpau4eckoro MeTo1a npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHen

43

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHUil, 3aMEHbI
MIEpEMEHHOMH, rpaguuecKoro MeToa npu
peleHnn ypaBHeHui 3-i u 4-i1 creneHen

44

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCUJIBHBIX IIPeoOpa3oBaHuil, 3aMEHbI
MIEPEMEHHOMH, rpaguuecKkoro MeToa npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHein

45

46

Pemenne npoGHO-paninoHaIBHBIX
YpPaBHEHUI U HEPABEHCTB
Pemenne npoOHO-paiOHATBHBIX
ypaBHEHUH U HEPABEHCTB




47

Pemenue 1poOHO-panimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

48

49

Pemenue 1poOHO-panimoHaIBHBIX
YPAaBHEHUN U HEPABEHCTB

Pemienue cucrem ypaBHEHH C AByMS
[IEPEMEHHBIMU

50

Pewrenue cucreM ypaBHEHUN ¢ ABYyMsI
[IEPEMEHHBIMU

o1

52

53

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENUHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

Perenne nmpocTenimx cucTteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

54

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

55

I'paduueckuit MeToa perieHus: CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

56

57

I'paduueckuiit METOJI peIIeHUs] CHCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

Cucrema 1ByX HEJIMHEMHBIX YPAaBHEHHH €
JIBYMs TIEPEMEHHBIMU KaK MOJIENb




peanbHON CUTYaluH

58

59

60

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYalluH

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
pealibHOM cUTyaluu

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMs IIEPEMEHHBIMU KaK MOJIEJb
peanbHOi CUTyaluu

61

Cucrema HETMHENHBIX YpaBHEHUH ¢
rapaMeTpoM

62

63

Cucrema HETMHENHBIX YPABHEHUH €
apameTpom

Cucrema HETMHENHBIX YPAaBHEHUH ¢
rapaMeTpoM

64

65

66

[Ipocreiimme HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CHCTEMBI

KonTponbHas pabota no Teme "YpaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI"
[ToHsATHE YMCIOBOM MOCIEIOBATEIBLHOCTH.

Koneunbie u OeCKOHEUHBIE
IIOCICa0BATCIBHOCTHU

67

OrpaHn4eHHas TIOCIEIOBATEIEHOCTb.
MonoToHHO Bo3pacTaromias (yObIBaro1as)
MOCIIEI0BATEILHOCTh

68

CrocoOsI 3a1aHus IIOCIEN0BATEIILHOCTH
OTIMCATEIIbHBIN, TAOJUYHBIN, C TTOMOIILIO




(bopMyIIBI N-TO YiIeHa, PeKypPEHTHBIN

Apudmernueckas U reoMeTpuyecKas

69
IIPOrpeccuu

70 Apudmernueckas 1 reomeTpudecKas
IIPOrpeccuu

7 CBoiicTBa 4JIeHOB apu(METUUECKON U
Tr€OMETPUYECKON ITPOrPECCUI

7 CaoiicTBa 4eHOB apupMETHIECKON U
Ir€OMETPUYECKON ITPOTPECCUI

73 ®opmyiibl N-ro 4jieHa apupMeTHIecKoil u
reOMETPUYECKON Mporpeccuid

74 ®opmyitel N-ro wieHa apuPpMeTHIECKOH 1
Tr€OMETPUYECKON ITPOTPECCUI

75 ®opmyiibl N-ro 4jieHa apupMeTHIecKoil u
r€OMETPUYECKON ITPOTPECCUI
®opMysbl CyMMBI IEPBBIX N YWIEHOB

76 apu(pMeTHYECKON U reOMeTPUIECKOM
IIporpeccuit
®opMysbl CyMMBI IEPBBIX N YWIEHOB

77 apu(pMETUYECKON U TEOMETPUIECKOM
Iporpeccuit
@®opMysIbl CyMMBI IEPBBIX N YWIEHOB

78 apru(METHIECKON U TEOMETPUIECKOM
Iporpeccuit

79 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA IbI
U KPEAUTHI

80 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI

" KPpCAUTHI




3a/1aun Ha IPOLIEHTHI, OAHKOBCKUE BKJI/IBI

81
U KPEeJUThI

82 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IBI
U KPEIUTHI

83 3agaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/Ibl
U KPEIUThI

84 3a1aun Ha MIPOLIEHTHI, OAHKOBCKUE BKJI/IBI
U KPEIUThI

85 3a1auu Ha IPOIICHTHI, OAHKOBCKUE BKJI/IBI
U KPEIUTHI
IIpencraBineHue o CXOAUMOCTH

86 [10CJIe/I0BATEIbHOCTH, O CYMMHPOBAHUU
0eCKOHEUHO yObIBaIOLIEH reOMEeTPUUECKOM
porpeccuu
[IpencraBnenue o CXOAUMOCTH

87 MI0CJIeI0BATENbHOCTH, O CYMMHPOBAHUU
0eCKOHEYHO yOBIBAIOLIEH reOMEeTPUIECKOM
porpeccuu

88 MeTo MaTeMaTUYECKON HHTYKITUT

89 MeTo MaTeMaTHYECKON HHTYKITUU

90 KontponbHas pabora no teme "Yucnossle
MOCJIeI0BaTeIbHOCTH U porpeccuu”

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

92 Kopens n-ii crenenu. CBoiicTBa KOpHS N-i
CTETeH!

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

CTCIICHHU




Crerens ¢ PpallMOHAJIBHBIM ITOKA34aTCJICM U

94 .
e€ cBoiicTBa

95 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U
e€ CBOMCTBA

9 CreneHb ¢ palioHAILHBIM TI0Ka3aTeNeM U
e€ CBOICTBa
ToxnecTBeHHbIE TPeoOpa3zoBaHUs

97 BBIPKCHHH, COJEPKAIUX KOPeHb N-i
CTETICHU
ToxnecTBeHHBIE TPe0Opa30BaHUs

98 BBIpO)XEHUH, CollepKaIuX KOpeHb N-i
CTETIeH!
ToxnecTBeHHBIE TPe0Opa3oBaHuUs

99 BBIpOXEHUH, CONlEpKAIIUX KOPEHb N-i

CTCIICHU

ToxnecTBeHHbIE TPeoOpa3oBaHus
100 BBIPAKEHUH, COAEPIKALUX CTENIEHD C
panMoHaIbHBIM ITOKa3aTelleM

ToxnecTBeHHbIE TpeoOpa3zoBaHUs

101 BBIPAKEHUH, COAEPIKALUX CTENIEHb C
panMoHaIbHBIM ITOKa3aTelleM

KonTponbnas pabora no teme "CreneHs ¢

102
palroOHAIBHBIM TTOKa3aTeneM"
[ToBTOpenue u 0606menue. Yncna u
103 BBIUHCIICHUS (3al1Ch, CPABHEHHE,

JIEHUCTBHS C NEHCTBUTEIIFHBIMU YHCIIAMU,
quCIIOBas MpsMas)

104 [ToBTOpenue u 0606menue. Yncna u




BBIYMCIICHHS (3aMIUCh, CPABHEHUE,
JEUCTBHUS C IEHCTBUTEIbHBIMU YUCIIAMH,
YHCIIOBas MpsMas)

105

[ToBTropenue u o6o0menue. Yucna u
BBIYHMCIICHUS (IPOLICHTHI, OTHOIICHHSI,
IIPOIIOPLIMHN)

106

107

108

[ToBTOpenue u o606menue. Ynucna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHUS,
IIPOIIOPLINHN)

[ToBTOpenue u 06obmenue. Yncna u
BBIYMCIICHHS (peIICHUE 3a/1a4 U3 PeaIbHOU
YKU3HHM )

[ToBTOpenue u 06obmenue. Yncna u
BBIYMCJICHUS (PEIIeHUE 3a71a49 U3 PealbHOM
KU3HHU)

109

[ToBTOpenue u 06061menue. Yucna u
BBIUHCIICHUS (OKpYTJIEHUE, TPUOIINKEHHE,
OLIEHKA)

110

[ToBTOpenue u o6o6eHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1au
apuMETUYECKUM U alreOpanyecKum
crioco6amu)

111

112

[ToBTropenue u o6o0mIeHue. TeKkCToBbIE
3a/auu (pemeHrne TEKCTOBBIX 3a1a9
apuMETUYECKUM H alTeOpandecKum
crioco6amu)

[ToBTOpenue n o6o6uIeHNe. TekcToBbIe
3a7auu (pelIeHre TEKCTOBBIX 3a71a4




apuMeTHyecKuM U anredpandecKum
crocob6amu)

113

[ToBTOpenue u 060061meHue. TekcToBbIe
3a7a4u (pEeIICHUE TEKCTOBBIX 3324
apuMeTHnyecKuM U anredpandecKum
criocobamu)

114

115

116

117

118

[ToBTOpenue u o6obmenne. TexkcToBbie
3a/1auu (peleHrne TEKCTOBBIX 3a/1a4
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

[ToBTOopenue u 06061eHue. TekcToBbie
3a/1a4M (peIICHNE TeKCTOBBIX 3a/1a4
apuMeTHIECKUM U alreOpandecKumM
crocobamm)

[ToBTOpenue u o6o0IIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue areOpanyecKux
BBIPAKEHM, COAEP/KAIUX CTENEHD C
L[EJIbIM TIOKAa3aTeJIeM)

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAKEHM, COIEP/KAIUX CTENEHD C
L[EJIBIM TIOKa3aTeseM)

[ToBTOpenue u o6oOIIEHHE.
AnreOpandecKie BRIPaKEHHUS
(mpeobpazoBaHue anredpanvaecKux
BBIPAKEHM, COEP/KAIUX CTENEHD C
L[EJIBIM TIOKa3aTeseM)




119

120

121

122

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAXEHUH, COMIEPKAITUX
apudmeTryecKuil KBapaTHbII KOPEHb)
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyeckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COMIEpKAIIUX
apu(METHYECKUI KBAIPATHBII KOPEHB )
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAITUX
apu(METHYECKUI KBaIPATHBII KOPEHB )
[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-
parroHaALHBIX BBIPAKCHUH )

123

[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
panMoHaIBbHBIX BBIPAXKEHUH)

124

[ToBTOpeHue u 06061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
panMoHaIbHBIX BBIPAXKEHUI)

125

[ToBTOpeHue u 06061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS




(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

126

[ToBTOpEeHUE U 0600IICHNE.
Anrebpanueckue BoIpaxkeHus (pa3ioxeHue
MHOTOYJICHa Ha MHOKUTEJIH, B TOM YHUCIIE C
UCTOJIb30BaHUEM (DOPMYIT COKpAILIEHHOTO
YMHOXKCHHS)

127

[ToBTOpeHUE U 0600IICHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIH, B TOM YHCIIE C
MCTOJIB30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOXCHHS] )

128

[ToBTOpeHUE M 0600IICHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIH, B TOM YHCIIE C
HCIO0JIb30BaHNEM (OPMYJI COKPALLIEHHOTO
YMHOXCHHSI)

129

[ToBTOpeHue u 060061IeHNE.
Anrebpanyeckue BbIpaXKEHUS
(MozenupoBaHue ¢ TOMOIIbIO POPMYI
peabHBIX MPOIECCOB M SBJICHUN)

130

131

132

@OyHKIMH (IOCTPOEHHUE, CBOMCTBA
M3Y4YEHHBIX (PYHKIIHUN)

IToBTropenue u o6o0meHue. OyHKIIUU
(mocTpoenue, CBOMCTBA N3YYEHHBIX
yHKIHiH)

[ToBTOpenue u 06061eHne. OyHKIUN
(mocTtpoenue, CBOMCTBA N3yYEHHBIX
yHKIHiH)




[ToBTropenue u o6o0menue. PyHKIUU

133 (rpaduueckoe perieHne ypaBHeHUH U UX 1
CHUCTEM)
[ToBTropenue u o6o0menue. PyHKIUU

134 (rpacduyeckoe perieHue ypaBHEHUH U UX 1
CHUCTEM)

135 Hrorosas koHTpobHas paboTa 1

136 [ToBTOpenue u 06o6meHue. OyHKIUN 1
(MoIeIMpPOBaHUE PEATbHBIX MPOILIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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