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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyYMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
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 TMPHUPOJE M OOIIECTBE, POJU MATEMATUYECKOIrO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILUIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTUE yMEHUs  HaOJOAaTh, CpaBHUBaTh, HAXOJIUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEUCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYaroIIMXCsA: OHM MCIOJNb3YIOT JE€AyKTHUBHBIE U WHIYKTHBHbBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
00y4aroLUMUCS SBJSIETCS peajln3alenl AesITeIbHOCTHOTO IPUHIUIIA O0yUYEHUSI.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTUYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep’KaTeNbHOH M CTPYKTYpPHOU
OCOOEHHOCTBbIO YYEOHOro Kypca «Anredpa» SBISETCS €ro HMHTETPUPOBAHHBIN
XapaxkTep.

Conmepxxanne nuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOJUMBIX JJIsi IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHUIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB M OKpYXkarollel peanbHocTH. Ha ypoBHE OCHOBHOIO 00IIIETO
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHUs TPOLECCOB U  SBJICHUMN
peasibHOrO MHpa. B 3amaun oOyueHuss anreOpe BXOIAT TakkKe JalibHEHIIee
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.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OMCAHUS U UCCIEAOBaHMs Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEACTABICHUN O POJIM MAaTEMAaTUKU 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
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTEMaTHYECKOro MozenaupoBaHus. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMYECKHX MOCTPOCHHM M yyaT HX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIUX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.

CornacHo yueOHOMy MaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYACT CIEAYIOLIME OCHOBHBIE Pa3fesibl COJCpPKAHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS 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 HeAenwo), B 9
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

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

CreneHb C HaTypaJbHBIM IOKa3aTeIeM M €€ CBOMCTBA. 3alUCh 4YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TeKCTOBBIX 3amad apupMEeTHIECKUM criocoOoM. Permenue 3agaq u3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TPOMOPIUN MpU pelIeHUH 3a/ad, pElIeHHe 3aj]ad Ha JBWXEHHE, padoTy,
MOKYIIKH, 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
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

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

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BreipaxkeHne ¢ NEpeMEHHBIMUA. 3HAUYEHUE BBIPAKEHUS C IEPEMEHHBIMMU.
[IpencraBienre 3aBUCUMOCTU MEK]Ty BETMYMHAMU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

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

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
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

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OJHOM TIEpEeMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHUE Kak
MAaTEMATHYECKasi MOJIENIb PEAIbHON CUTYaIlUU.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padyk TMHEHNHOTO ypaBHEHUS C JBYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxeHus. CucremMa JAByX JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMoit. YncCIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOH TuiockocTH. Ilpumeps! rpadgukos, 3agaHHbix (popmynamu. UteHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejienieHuss U o6nacTh 3HadYeHW ¢yHkiuu. CrnocoObl 3ajaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha [IPUMEPax pealbHbIX 3aBUCUMOCTEMN.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byuknuu Y = |X|. Kycouno-3aganubie 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 OKpYXAIOUIET0 MHpa, AJIUTEIBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AnredOpanveckue BbIPAKEHUS

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



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE W JEJICHHE anreOpanmdeckux IpoOeH.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTrnyeckue KBajApaTHble KOpHH. ToOXJeCTBEHHbIE 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. CBOKCTBA YMCIIOBBIX 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 JINHENHBIX 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| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoictBa. CrTeneHb C palMOHAIBHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKeHUA

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

KBagpatneii tpéxuneH. KopHum kBampatHoro tpéxuinena. PasnoxxeHnue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

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

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHHM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEJIMHEHWHBIX YPAaBHEHUM C AByMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYyaLUU.

Hucnosele HepaBeHCTBA. PelieHue JIMHEMHBIX HEpaBEHCTB. JloKa3aTeibCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJOM MHTEpBaJIOB. MeToa MHTEPBAJIOB
JUISl palliOHAIbHBIX HEpaBeHCTB. [Ipocrenine HepaBeHCTBA C MAPAMETPOM.

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

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JIBYMs MEepeMeHHbIMH. [ 'paduueckuii
METOJ PEILIEHUSA CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKUIMHA

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOMOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pACTaHUsI M YObIBaHUS (PYHKIUH,
4YETHBIEC U HEYETHBIE (DYHKIIMK, HAUOOJIbIlIEEe U HAMMEHbIlIee 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢ynknouss u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT & koo duirentoB. [padukn byHkiumii y =ax2, y = a(x — m)?u 'y
= a(x — m)® +n. [ocTpoenne rpadukoB GYHKIHIT ¢ TOMOLIBIO MPEoOPa30BaHMIA.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

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

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocyienoBaTeabHOCTH.  OrpaHMYeHHas  IMOCJEA0BATEIBHOCT.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoi U TreoMeTpuueckod mnporpeccuid. DopMmynbl N-TO  WiIeHa
apu(pMeTHYeCKOil U reomeTpuueckor mnporpeccuid. Gopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAHUHA
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)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIHMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpPOM HU
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeNOBEKa, IPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
IIO3HAaHUs MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEI0OBATEIbCKON ACSATENBHOCTH;

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



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryisipHas duznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW U1 PELICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINUMCH YCJOBHSAM COUUAJBHON U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0CcBOEHHUS MpOTrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JEHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBATh CYIECTBCHHBIN MPU3HAK KIIacCU(HUKaInH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

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

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHUN, YMO3aKIIIOUEHUH TI0 aHAJIOTUH;

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

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

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHMUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENILHO COCTABICHHOMY IIJIaHY OSKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTATOB, BHIBOJAOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOMUMBIX JIJISl pEIIeHUs 3a/1a4H;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IeIIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIP@XAaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

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

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEATEIBHOCTH, TUIAHHPOBATH OPTaHW3alUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBbIE IITYPMbl» W HWHBIE); BBIMIOJHATH CBOK 4YacTb pPabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

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

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4acTh), BBIOMpAaTh CHOCOO peleHus ¢ YY4ETOM HMEIOIIMXCA PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3aaun, CAMOMOTHUBALIMU U pedIeKCchu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa NEATEIHHOCTH MOCTABICHHOW LENMH U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH 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 OHOM (OPMBI 3allUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JECATHYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU PEUIeHUWU 3a/ad, IPOBEIACHUU
pacCyXJIEHUM U 10Ka3aTEIbCTB.

[TornrMaTh 1 OOBICHATH CMBICIT TTO3UIIMOHHOM 3aIMCH HATYpaJIbHOTO YHCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAJIbHBIC YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBINoNHATH NEMCTBUS CO CTENEHIMU C HATYpaJIbHBIMU MMOKA3aTEI M.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
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
MPAaKTUYECKONM CHUTyallud, BBINOJHATh, MPUKUIKY U OIEHKY pe3yibTaTa
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEIICHUH MTPAKTUUECKUX 3aad.

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

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEIMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHHS 3aJa4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 337a4 MPU3HAKU JEIUMOCTHU Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku ACIUMOCTU CyMMBbI U IPOU3BEICHUS IIETBIX YUCET.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

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

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCEJ ¥ UCIIOJIB30BATh UX MPHU PELICHUH 337a4, IPUMEHSATh AIrOpUTM EBKiHIA.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AJuiredOpanyecKue BbIPaKEeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30Barh anredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

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

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

MHoOrouneHsl.

BelnonHAT,  mpeoOpa3zoBaHUs — LEJIOr0  BBIPAXKEHHUS B MHOTOWIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BoimonHaTe neficTBus (CI0KE€HUE, BHIYMTAHNUE, YMHOKEHHUE) C OJJHOUICHAMU
¥ C MHOTOWIEHAaMH, IPUMEHATH (DOPMYJIbI COKPAIIEHHOTO YMHOXEHUS (KBaJIpaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTb
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHHUS 32 CKOOKHM OOIIEro MHOXKHUTEJIS, TPYNIUPOBKU CIAaraeMbIX, MPUMEHSIS
(bopMyJIbl COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHUsl MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4y
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.

[TonGupate mnpumepbl Map 4YHCEN, SBIAIOIMIMXCS pPEIIeHUEM JUHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW TIJIOCKOCTH 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 WJIH CHUCTEMY JIMHEHHBIX
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, MHTEPBAJIbl, 3alIUCHIBATh YHCIIOBbIE IPOMEKYTKU 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, BPEMS, PACCTOSHME, II€HA, KOJWYECTBO, CTOMMOCTb,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIINIO U3 TPapUKOB PEaIbHBIX MPOLECCOB
Y 3aBUCUMOCTEH.

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

Hcnonp3oBath rpaduku AJis UCCIEI0BaHUs MIPOLIECCOB U 3aBUCUMOCTEH, NpU
pelIeHuN 3a7a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00y4yeHus B 8 ki1acce 00y4aromuics MOTYYUT CIEAYIONUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHumaTh W HCIOJAB30BaTh IMPEACTABICHUS O PACIIMPEHUN YHUCIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOJAUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOINMOCTH KaJIbKYJIATOP, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COIEPXKALIUX KBaJApAaTHbIE KOPHHU, HUCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcnonp30BaTh 3amucu OONBIINX W MaJbIX YHCEN C MOMOIIBI0 JECATHUYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBoOOIHO oOmepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJIIO, 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
BBIPAKEHUSAX.

[IpuMeHsATh OCHOBHOE CBOMCTBO PallMOHAIBHOM ApOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBHBIX BEIPAKEHU.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM JIs pelICHUs! Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIBHOU MPAKTUKH.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nomycrumele 3Ha4€HNs IEPEMEHHBIX B BBIPAKECHUAX, COEPKALIUX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemars kBagpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pemlarb nuHElHBIE YpaBHEHUS C [APAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIWMBaTh, HWMEET JIU
YPAaBHEHME WM CUCTEMA YPAaBHEHHUU PEIIEHUS, €CIM HMEET, TO CKOJIbKO, U
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 YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLICHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMsI), ONPEIEIATh 3HAYeHHE (YHKIUU IO 3HAYCHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

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

K koHiy 00y4yeHus B 9 ki1acce o0y4aromuics MOIyYuT CIEeAYIOIUE TPEIMETHbIE
PE3YJbTaTHI:

Yuciia ¥ BIYMCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [MOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIIBHBIM TI0KA3aTEJNEeM, HCIOJb3yd MNpPU HEOOXOJUMOCTH KaJbKYJISTOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIbHBIM II0OKA3aTEIIEM.

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

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JNEUCTBUTEIBHBIE YUCIIA, BBINOJIHATh NIPUKUIKY PE3yJIbTaTa BBIYMCICHUM, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMNEpUpOBaTH MOHATUEM KBAAPATHOIO TPEXUJIEHA, HAXOAUThH
KOPHM KBaJpaTHOI'O TPEXUWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pemlars yiMHEMHBIE U KBAApPATHBIE YPAaBHEHUS, YPABHEHHs, CBOISAIIMECH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pakaTh pEUICHHE HEPABEHCTB HA YHCIOBON MPSMOH,
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 CHUCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



[IpuMeHSATh METO/IbI PABHOCWJIBHBIX MPE0Opa30BaHUM, 3aMEHbI ITIEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHen.

Pemiatb  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YUCIIOBOM NMPSMOM, 3aIIUChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OTpaHUYCHUSIMU, HATTPUMEP, B LIEIIbIX YHCIIAX.

[IpoBOANTH KCCIIEIOBAHNS YPABHEHU M CUCTEM YPABHEHUM, B TOM YHCIIE C
npUMEHEHueM Tpaduueckux TMpeAcTaBlIeHU (ycTaHaBIWBaTh, UMEET 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 U HMX CHUCTEMBI JJISI COCTABIICHHS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CB0oOOMHO omnepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Tpaduk
byHKIMU, TpsMas MOPONOPIMOHATIBHOCTh, JIMHEWHas GyHKUUsS, oOpaTHas
MPONOPLHHUOHANIBHOCTD, Mapadosia, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIUIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh OMpeneIeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHMH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKM BO3pacTaHus © yObIBaHUA, YETHOCTh U
HEYETHOCTDh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TCOMETPHH.

Onpenensty MoyioxkeHue rpaduka KBaJApaTUIHOW (PYHKIIUU B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

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

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

Ha mpumepe kBaapatuuHoit (GyHKIMH CTpouTh rpaduk ynkiuu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

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

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOIHO OTIEPUPOBATH MOHATHUSIMH: TTOCIIECIOBATEIHHOCTD, apuMeTHIECKast
Y T€OMETPUYECKasi TPOTrPECCHH.



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

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (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 3a1a4d U3 PEATbHOHN JKU3HHU (C MCIMOJb30BAHUEM KaJbKYJIATOPA, IUPPOBHIX
TEXHOJIOTHH).

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

HMeTh nipeacTaBieHUe O CXOUMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOUTh
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  Mparrmseckie (undpoBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI 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 ¢ 5
HaTypaJbHBIM NIOKa3aTelieM
5 AJITEBPAMYECKUWE BBIPAXKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS
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
JIpobHO-palinoHanbHbIe 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 Konrpoarieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 OYHKINU 25 1
) YPABHEHUA N HEPABEHCTBA. 15 1
KBagparnsle 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, CCTeMaTH3aIlUs 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTtBo

qyacoB

Bcero

no
pakrty

Jdara
U3ydeHust

o IJIaHny

Jlara
H3y4eHust
no ¢axkry

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

IToBTOpEHME.
PanmonanbHbie
qucia

IToBTOpEHME.
CpaBHeHue,
YIOPSA0YMBAHUE U
apudmernyeckue
JIEUCTBUA C
parMoHaIbHBIMU
qHrCcIaMu

[ToBTOpEHuUeE.
Uucnosas npsmasi,
MOJIyJIb YUCIIa

IToBTOpEHME.
ITporneHTsl, 3amuch
MPOIICHTOB B BHJIE
IpoOu u Apodu B
BHUJIE MTPOIICHTOB

IToBropenue. Tpu
OCHOBHBIE 33/1a4U Ha
MIPOLICHTHI

ITosropenue. Tpu
OCHOBHBIE 33/1a4U Ha
IIPOLICHTHI

[ToBTOpEHME.
Pelrenne TeKCTOBBIX
3a1a4
apu(pMETHUECKUM
CII0CO00M

[ToBTOpEHME.
Pemenue 3anay us
peanbHOMN MPAKTUKH
Ha YacTH, IpoodH,
IIPOLIEHTHI,




MPUMEHEHUE
OTHOIIICHUH 1
MPONOPIUHI TTPU
pELICHNH 3a]1a4
IToBTOpEHuUE.
Pemrenue 3agau us
peabHOM NPAKTUKU
Ha 49acTH, IpoOu,
MPOLEHTHI,
MIPUMEHEHHE
OTHOIIICHUH U
MIPONOPLUI IIPU
pelieHnu 3a1a4

10

IToBTOpEHME.
Peanbubie
3aBUCHMOCTH;
peuieHue 3a1a4 Ha
JBUXKEHME, paldoTy,
MOKYIIKH, HAJIOTH

11

KonTponbnas padora
10 TEME
"ParroHanabHbIe
gucia"

12

13

Koopaunara Touku
Ha MpsIMOM

YucnoBele
MIPOMEKYTKH

14

YucnoBele
MPOMEKYTKH

15

16

Paccrosinue Mexny
JBYMsI TOUKaMH
KOOPJMHATHOM
psAMON
[IpssmoyronbHas
CUCTEMa KOOPIMHAT.
AoOcimcca u
OpJMHATa TOYKHU Ha
KOOPJMHATHOMN
IIJIOCKOCTH

17

IIpssMmoyronbHas
CHUCTEMa KOOpJHUHAT.
AoOcuucca u




OpJIMHATa TOYKH HA
KOOPJMHATHOM
IUIOCKOCTH

18

[Tpumeps! rpadukos,
3aJJaHHBIX
dhopmynamu

19

20

21

22

23

24

25

26

UYrenue rpaukoB
peanbHBIX
3aBHCHUMOCTE

(DYHKI_II/IOHaJ'ILHBIe
34aBUCUMOCTH MCKIAY
BCJIIMYNHaAMH

[Tonstue GpyHkuuu.
DyHKIUA KaK
MaTreMaTH4YecKas
MOJIeTIb PEaThbHOTO
mporecca

[TonstTue GyHkuuu.
DyHKIUA KaK
MaTeMaTH4JecKast
MOJIeJTh PeaTbHOTO
mporecca

ITonatue QyHKIUH.
DyHKIUSA KaK
MaTeMaTH4JecKast
MOJIeJTh PeaTbHOTO
mporecca

Oo0iacTe
oTpeaeNeHus 1
0011acTh 3HAYEHHIT
byHKIIT

Oo0iacTe
oTpeaeneHus 1
00/1acTh 3HAYEHHIT
byHKITII
Croco05I 3a1aHust

byHKITII

27

I'paduk pynkumn

28

KonrponsHas pabora
10 TEME
"Koopaunatsl u




rpadukn. DyHKIIR"

29

BeIpaxxenue ¢
IIEPEMEHHBIMHU.
3HaueHue
BBIPAKEHUS C
IIEPEMEHHBIMU

30

BeIpaxenue ¢
IIEPEMEHHBIMHU.
3HaueHue
BBIPAYKEHUS C
IIEPEMEHHBIMU

31

BeIpaxxenue ¢
IIEPEMEHHBIMHU.
3HaueHue
BBIPAKECHMUS C
IIEPEMEHHBIMU

32

[IpencraBnenue
3aBUCUMOCTH MCKIY
BEIN4YnHaMU B BUJIC

(hopMyIIbI

33

34

35

[IpencraBnenue
3aBUCUMOCTH MEXKTY
BCIMYMHAMH B BHJIC
(hopMyIIbI
Breraucnenus 1o
dhopmynam
Breraucnenus 1o
bopmynam

36

VYpaBHeHuEe ¢ OHON
IIEPEMEHHOM.
Kopens ypaBHeHUs

37

38

39

CgoiicTBa
YpaBHEHUH C OAHOMN
IIEPEMEHHOMN
CaoiicTBa
YPaBHEHUH C OJTHOI
IIEPEMEHHOMN
PaBHOCHIIBHOCTB
YpaBHEHUU

40

YpaBHeHUE Kak
MaTeMaTHyecKas




MOJIEJIb PeaibHOM
CUTYyaIu

41

Yucno xopHen
JIMHEWHOT'O
YpaBHEHHUS

42

43

44

45

46

47

Yucno kopHei
JINHENHOTO
ypaBHEHUS

Pemenne TekcTOBBIX
3aJ1a4 C IIOMOIIBIO
JIMHEHHBIX
YpaBHEHUU

JIuneiinoe
ypaBHEHHUE,
coJieprkaliee 3HaK
MOJLYJISI
KonTponbnas pabota
0 TeMaM
"BoIpaskeHus ¢
nepeMeHHbIMU ",
"Jlunelinbie
ypaBHEHHUS"

CreneHsb ¢
HATYPaJbHBIM
oKasarejieM

CBoiiCcTBA CTENEHHU C

HaTypaJbHBIM
IIOKa3aTeneM

48

CBolicTBa CTEIIEHU C
HaTypaJIbHBIM
IoKa3arejieM

49

50

CBolicTBa CTEIIEHU C
HaTypaJIbHBIM
IoKa3arejieM

3anuce 4Kucna B
JIeCITUIHOMN
MO3UITHOHHOMN
CHCTEME CUUCIIEHHUS

51

3amuce yncia B
NECATUYHON
HO3UIMOHHOMN




CUCTEMC CUUCIICHUA

52

OQHOYJIEHHI.
OpnnousieH
CTaHJIAPTHOTO BUJIA.
CrereHpb 0HOYICHA

53

54

55

56

57

58

OIHOYIEHEI.
OpnousieH
CTaHAApTHOTO BHUJIA.
CrereHpb 0HOYICHA

MHOro4JeHBbl.
MHoroujeH
CTaHJIapTHOT'O BU/JA.
CreneHb
MHOTOYJICHA

MHOro4JIeHBbI.
MHuorounaeH
CTaHJIapTHOT'O BU/A.
CreneHbn
MHOTOYJICHA

Cnoxenue u
BBIUUTAHUE
MHOTOYJICHOB

CnoxxeHnue u
BEIUUTAHUE
MHOTOYJIEHOB

Cioxenue u

BBIYMTAHHUC
MHOT'O4JICHOB

59

VYMHOXEHUE U
JIeJIeHNE
MHOTOYJIEHOB

60

61

62

YMHOXEHUE U
JIeJIeHNE
MHOTOYJIEHOB

YMHOXEHHE U
JICIICHUE
MHOT'O4JIEHOB
YMHOXEHHUE U
JICIICHUE
MHOT'O4JICHOB

63

[IpeobpazoBanue




LECJI0T0 BBIPAXKCHUSA B
MHOT'OYJICH

64

[IpeoOpa3zoBanue
IIEJIOTO BBIPAXKCHUS B
MHOTOYJICH

65

66

[IpeobpazoBanue
I[EJI0T0 BEIPAXKCHUS B
MHOTOYJICH

KOpHI/I MHOT'O4YJICHa

67

68

69

70

71

72

73

74

KopHu MHOTOUIEHA

ToxnecTso.
ToxecTBeHHbIE
peoOpa3oBaHUs
anredpandecKux
BBIPA)KCHUI

ToxnecTso.
ToxecTBeHHbIE
peoOpa3oBaHUs
anredpandecKux
BBIPa)KCHU I

ToxnecTso.
ToxecTBEeHHbIE
npeoOpazoBaHUs
anredpandecKux
BBIpa)KCHUI

ToxnecTso.
ToxiecTBEeHHbIE
npeoOpazoBaHUs
anredpanvecKux
BBIpaKCHU I

ToxnecTso.
ToxnecTBeHHBIE
npeoOpazoBaHUs
anredpanvecKux
BBIpaKCHU I

Jloka3aTenbCTBO
TOXKJIECTB

KonrponsHas pabora
o TemaMm "CTeneHb
C HaTypaJbHBIM
Imokasarenem",




"MuorouieHbs"

75

76

77

KBagpar cymMmbI 1
KBaJIpaT pa3HOCTH
JBYX BBIpaXKCHUHI
KBanpat cymmbl
HECKOJIbBKMX
BBIPAKCHUIN

Ky6 cymmbr 1 ky0
Pa3HOCTH JBYX
BBIpAYKEHU I

78

PasnocTs kBazpaToB
JIBYX BBIpaXKEHUIN

79

80

81

[IpousBenenue
Pa3HOCTH U CYyMMBI
JIBYX BBIpa)KCHUI
IIpousBenenue
Pa3HOCTHU U CyMMBI
JIBYX BBIpa)KCHUI
CymMma 1 pa3HOCTb
KyOOB J1ByX
BBIPAKECHUI

82

CymMma 1 pa3HOCTb
KyOOB J1ByX
BBIPAKECHUIN

83

Paznoxenue
MHOTOYIEHA Ha
MHOXUTCIIN

84

IIpoussenenue
Pa3HOCTH CYyMMBI
JBYX BBIpaKCHUH,
CyMMa ¥ pa3HOCTh
KyOOB JIBYX
BBIPaKCHUI

85

86

Paznoxenue
MHOTOYIEHA Ha
MHOXUTCIN

Brinecenue o0uiero
MHOXUTCJIIA 3a
CKOOKH

87

Meroa rpynnupoBKu

88

KontponbHas padota




1o Teme "PopmyIibl
COKpAIICHHOTO
YMHOKEHUS"

89

JlenumMocTb HeabIx
yucen. CBoiicTBa
JETMMOCTH

90

91

92

93

JlenumMocTb HeabIx
yucen. CBoiicTBa
JETUMOCTH

IIpocTeie
COCTaBHBIC YMCIIA.
YETHBIC M HEUETHBIC
YqHcia

[Ipuznaku
JIETMMOCTH Ha 2, 4,
8,536,910, 11
[IpuzHaku

JIETMMOCTH Ha 2, 4,
8,5,36,9, 10,11

94

[Ipn3naku
JEIMMOCTH CYMMBI U
IIPOU3BEICHUS
LIEJIBIX YUCEII NIpU
pelieHnu 3a1a4y

95

HanbGonpmmii oOmmi
JIENUTEND U
HaMMeHbIIIee o0IIee
KpaTHOE JIBYX YUCEIl

96

97

98

B3anMHO nipocTeie
qucia

Anroputm EBknuaa.
Henenue ¢ ocraTkom
CpaBHEHUS LENbIX
YHUCeN 10 MOAYJIIO
HaTypaJIbHOT'O YUCa

99

Jluneitnas QyHKUUMSA,
e€ CBOMCTBA

100

Jluneiinas GyHKIus,
e€ CBOMCTBA

101

Jluneiinas GyHKIus,
€€ CBOMCTBA




I'paduk munelHOM

102
byHKIAHA

103 I'padux nuHeHOMI
byHKIIII

104 I'paduk munelHOM
byHKIAHA

105 I'paduk muHelHOM
byHKIAHA

106 l:pa(bmc byHkunu y
=[x

107 l:pa(bI/IK byHKIIUH Y
= x|

108 l:pa(bHK byHKINN Y
= x|

109 l:pa(bHK byHKINN Y
=[x

110 KycouHo-3aanHbIe
byHKIIUN

111 KycouHo-3ananueie
byHKIIUN

112 KycouHo-3ananubie
byHKIIT

113 KycouHo-3aianHbIE
byHKIIUN
KonTponbnas padota
10 TeMaM

114 "lenumocTs",
"JIuneiiHas
¢byakus"

115 VYpaBHEHHE ¢ AByMS
NIEpPEMEHHBIMU

116 VYpaBHEHHE ¢ IByMS
TIepEMEHHBIMH
I'padux nuHeHOTO

117 YPaBHEHUS C IBYMs
NePEMEHHBIMU
I'padux nuHeHOTO

118 YPaBHEHUS C ABYMs

NEPpCMCHHBIMU

119 CucreMsl TUHEHHBIX




YpaBHEHUH C ABYMS
MepeMEHHBIMU

120

CucreMsl JIHHEHHBIX
YPaBHEHUU C IBYMsI
MIePEeMEHHBIMU

121

I'paduueckuii meron
pELIEHUs CUCTEMBI
JINHEMHBIX
YPAaBHEHUN C ABYMs
MepeMEHHBIMU

122

I'padpuueckuit meToq
peLIeHusT CUCTEMBI
JIMHENHBIX
YPaBHEHUN C ABYMs
IIEPEMEHHBIMU

123

Pemenne cucrem
JIMHEMHBIX
YPaBHEHUH C ABYMs
MEPEMEHHBIMU
METOJIOM
MOACTaHOBKH U
METOJIOM CJIOKEHHUS

124

125

126

Pemenne cucrem
JIMHEMHBIX
YPAaBHEHUH C ABYMsI
IIEpEMEHHBIMU
METOJIOM
MOACTaHOBKH U
METOJIOM CJIOKEHHUS

Pemenue cucrem
JIMHEMHBIX
YpPaBHEHUH C JBYMs
IIEpEMEHHBIMU
METOJIOM
MOJICTAHOBKHU 1
METOJIOM CJIOKCHHS

Pemenue cucrem
JIMHEMHBIX
YpPaBHEHUU C IBYMsI
MepEMEHHBIMU
METOJIOM
MMOJACTaHOBKH U




METOJO0M CJIOKECHUA

127

Cucrema 1Byx
JIMHEMHBIX
YPAaBHEHUN C ABYMs
MEepEMEHHBIMU KaK
MOJIEJIb peaibHOM
CUTyallU1

128

KonrponsHas pabora
110 TeMe "CucTteMbl
JINHEMHBIX
ypaBHeHUI"

129

[ToBTOpEeHue 1
obobmieHue.

BeIpaxxenus ¢
[IEpEMEHHBIMU

130

[ToBTOpEeHUE 1
000011IeHHE.
CrerneHs ¢
HaTypaJIbHBIM
IoKa3aTejieM

131

[ToBTOpEenue n
o0o01eHue.
OnHOYNEHBI U
MHOTOUJICHBI.
ToX1eCTBEHHbBIE
npeoOpa3oBaHUs
anredpanvdecKux
BBIPAKCHUI

132

[ToBTOpEenue n
obo01ienue.
DopMyiibl
COKpAIEHHOTO
YMHOXEHUS

133

[ToBTOpEenue n
00o01IeHME.
Koopaunats! u
rpaduKu.

134

[ToBTOpEenue n
00o001IEeHNE.
Jlunelinas GyHKIUSA
" e€ CBOMCTBA

135

Htorosas




KOHTpOJbHas paboTa

IToBTOpEenue u

00001IEeHHE.

Pemrenue cucrem
136 .

JIMHEHHBIX

YpaBHEHUU C IBYMsI

INEPEMEHHBIMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136




8 KUIACC

Kosaun4vecTBo 4acoB HMara Hara DJIeKTPOHHbIE

Ne
U3y4YeHU | H3yYeHM  IH(POBHIE

n/ Tema ypoka Bcer  KonTposbH
n 0 ble paboThI

b oOpa3oBaTeJibH
1no 1no bIe pecypchl
IIAHY dakry

YuciaoBble
HEpaBEHCTBA

CBolicTBa
2 YHCIIOBBIX 1
HEPABCHCTB

CaoiicTBa
3 YUCIIOBBIX 1
HEPaBEHCTB

Jloka3arenbCcTBO
HEpPABEHCTB

Hepagenctro ¢
MePEMEHHOM.
5 Crporue u 1
HECTPOTHE
HEpaBEeHCTBa

HepaseHnctso ¢
IIEPEMEHHOM.
6 Crporue u 1
HECTpOTHE
HEPaBEHCTBA

Croxenue u
YMHOXCHHE
YHUCIIOBBIX

7 HEPABEHCTB. 1
OuneHuBaHue
3HAYCHHS
BBIPKCHUS

Cnoxkenue u
YMHOXCHHE
YUCIIOBBIX

8 HEPABCHCTB. 1
OuneHuBaHue
3HAYEHUS
BBIPKEHUS

9 ITonsarue o 1




10

peleHumn
HEpPaBEHCTBA C
OJTHOH
MePEMEHHOM.
MHOXECTBO
peLeHuit
HEpaBEHCTBA

IlonsTue o
peleHumn
HEPaBEHCTBA C
OJHOM
IIEPEMEHHOM.
MHOXeCTBO
peleHuit
HEpaBEHCTBA

11

PaBHOCHIBHEIE
HEpPaBEHCTBA.
HepasenctBo-
CIIeICTBHE

12

13

14

15

16

YucioBeie
MPOMEKYTKH
JIuneitHoE
HEPABEHCTBO C
OIHOM
MEPEMEHHON U
MHOKECTBO €r0
peleHuit

Pemenue
JIMHEMHBIX
HEPABEHCTB C
OJTHOU
MepEeMEHHON
Pemenue
JIMHEMHBIX
HEPABEHCTB C
OJTHOU
IIEPEMEHHOMN
Pemenue
JIMHEHHBIX
HEPABEHCTB C
OJTHOH
MepeMEHHON




17

18

19

20

21

Cucremsl
JIMHEHHBIX
HEPaBEHCTB C
OJTHOM
MEPEMEHHOMN
Cucremsl
JIMHEHHBIX
HEPaBEHCTB C
OJTHOH
MePEMEHHOM
Pemenue
TEKCTOBBIX 3a7a4
C IMMOMOIIILI0
JIMHEHHBIX
HEPaBEHCTB C
OJHOM
MePEMEHHOMN
KonTponbnas
pabora 1o Teme
"HepaBencrsa"

KBagparusie
KOpHU

22

Apudpmernueckuii
KBaJIpaTHbBIN
KOpPEHb U €ro
CBOMCTBa

23

Apudpmernueckuit
KBaJIpaTHbBIN
KOpPEHb U €ro
CBOMCTBa

24

IlousTue
HUPpAIMOHAIEHOT
0 YHcna.
JHeiicTBus ¢
HppaLMOHATIEHBIM
M YHCIaMH

25

CsoiicTBa
TIEWCTBHUM C
HUppalMOHAIBHBIM
H YUCIIaMH

26

CBoiicTBa
TNIEUCTBUM C




HppaniioHaJIbHbIM
1 9ucjiaMu

27

CBoiicTBa
JIEHCTBHUM C
HppaLMOHAIbHBIM
M YHCIIaMH

28

29

30

31

CpaBHenue
HppaLMOHAIBHBIX
qHcen

CpaBHeHnue
UppaIOHATEHBIX
qHCcen

MHOX€eCTBO
JIEHCTBUTEIIBHBIX
YHCell.
IIpencraBnenus o
paclIupeHnsix
YHCIOBBIX
MHOKECTB

JomycTtumele
3HAYEHUs
MIEPEMEHHBIX B
BBIPAKEHUSX,
coJieprKaInx
apupMeTHuIeCKue
KBaJIpaTHbIE
KOpHHU

32

33

JlonmycTtumelie
3HAYCHUS
NIEPEMEHHBIX B
BBIPOKEHUSX,
CoJIepIKaIINX
apupMeTHIeCcKue
KBaJIpaTHbIE
KOpHHU
ToxnecTBeHHbIE
npeoOpa3oBaHUs
BBIPAKCHMUI,
COZIepKALINX
apupMeTHIECKHE
KBaJ[paTHbIE
KOpHHU




34

35

ToxnecTBEHHBIE
npeoOpa3oBaHMs
BBIPAYKCHU,
coJIep KaIInx
apudmernyeckue
KBaJIpaTHBIC
KOpHH
ToxnecTBEHHBIE
npeoOpa3oBaHMs
BBIPAKCHMUI,
coJIepKaIInX
apudmernyeckue
KBaJIpaTHBIC
KOpHH

36

ToX1eCTBEHHbBIE
peoOpa3oBaHUs
BBIPAKECHMUI,
COZIepIKAILNX
apudmernyeckue
KBaJpaTHbIE
KOpHU

37

KoHntponbHas
pabora 1o Teme
"KBagparusiii
KOpEHB"

38

39

KBanpatHoe
YpaBHEHUE
dopMyna KOpHEH
KBaJIpaTHOIO
YpaBHEHUS.
KommuectBo
IEHCTBUTEIIHLHBIX
KOpHEH
KBaJIpaTHOIO
YpaBHEHUS

40

dopMyna KOpHEH
KBaJI[paTHOTO
YpaBHEHUS.
Komuuecto
JIEUCTBUTEIIHLHBIX
KOpHEH
KBaJIpaTHOIO




ypaBHEHUS

41

42

43

dopMyiia KOpHEH
KBaJpaTHOTO
ypaBHEHUS.
KomuuectBo
EUCTBUTEIIHLHBIX
KOpHEM
KBaJI[paTHOTO
ypaBHEHUS
dopMmyna KOpHEH
KBaJIpaTHOI'O
ypaBHEHUSI.
KommuectBo
JIEHCTBUTEIIBHBIX
KOpHEH
KBaJpaTHOTO
ypaBHEHUS

Teopema Buera

44

45

Teopema Buera

YpaBHeHus,
CBOJMMBIE K
JINHEWHBIM
YpaBHEHUSAM WU
K KBaJIpaTHBIM
YpaBHEHUSIM

46

YpaBHeHus,
CBOJUMEIC K
JIMHEUHBIM
YPaBHEHUSAM WA
K KBaJIpaTHBIM
YpaBHEHUSIM

47

KBagparnoe
YpaBHEHUE C
rapaMeTpoM

48

49

Pemenne
KBaJIpaTHBIX
YpPaBHEHHUH ¢
rapaMeTpamu

Pemenue
KBaJPAaTHBIX
YpaBHEHUH ¢
rapameTpamu




50

51

52

53

54

Pewenne
KBaJpATHBIX
YpaBHEHUH,
coJiepKaIImnx
3HaK MOYJIS
Pewenne
KBaJPATHBIX
YpaBHEHUH,
coJiepKaImnx
3HaK MOIYJIS
YpaBHEHUE KaK
MareMaTruyeckas
MOJIEJIb peaibHOM
CUTYyalU
Pemenue
TEKCTOBBIX 33]1a4
C TIOMOLIBIO
KBaJpPATHBIX
ypaBHEHUH

KoHntponbHas
pabota o Teme
"KBagparuslie
ypaBHeHus"

55

PammnonanbHbIe
BBIPAKEHHUS

56

ToX1eCTBEHHbBIE
npeoOpazoBaHUs
paInoHaIBHBIX
BBIPaKEHU I

57

58

59

ToxnecTBeHHbIE
npeoOpa3oBaHUs
paloHaIbHBIX
BBIpaKCHU I

ToxnecTBeHHbIE
npeoOpa3oBaHUs
parnroHaITBHBIX
BBIpaKCHU I

ToxnecTBeHHbIE
npeoOpa3oBaHUs
paltroOHAIBHBIX
BBIPAKECHH I




60

61

Anrebpanyeckas
TPOOB.
Jonyctumble
3HAYEHUS
MIEPEMEHHBIX B
JIpOoOHO-
paIMoHaIbHBIX
BBIPKCHUIX

Anrebpanyeckas
pOOBk.
JonmycTtumele
3HAYCHUS
MIEPEMCHHBIX B
JIpOoOHO-
paloHaIbHBIX
BBIPKEHUSIX

62

63

64

65

Anrebpanyeckas
pOOBb.
Jonyctumsle
3HAYEHUs
IIEPEMEHHBIX B
IpoOHO-
paloHaIbHBIX
BBIPKEHUSX

OcHoBHOE
CBOKCTBO
anreOpanyeckon
npobu

OcHoBHOE
CBOKCTBO
anreOpanyeckon
apobu
Crnoxenue u
BBIUHUTAHUE
anredpanvdecKux
npoOeit

66

Crnoxenue u
BbIYUTAHUC
anredpanvdecKux
npoOeit

67

VYMHOXEHHE U
JIeJIeHNE




anre0panvecKux
npobei

68

VYMHOXEHUE U
JICIICHUE
anredpanvecKux
npobei

69

YMHOXEHUE U
JieieHue
anredpanvecKux
npobeit

70

71

72

73

74

75

BozBenenue
anredpandecKkoi
poOu B CTEIEHb

KonTponbnas
pabora 1o Teme
"Ilpo6HO-
panroHaIbHbIE
BbIpakeHus"

HpobHo-
panroHaIbHbIE
YpaBHECHUSA

Pemenne npo6HO-
palMoOHaIbHBIX
YpaBHEHUH,
CBOISIINXCS K
JINHEHBIM
YpaBHEHUSIM

Pemenne npo6HO-
palMOHaAIBHBIX
YpaBHEHUH,
CBOISITIINXCS K
JINHEHBIM
YpaBHEHUSIM

Pemenne npo6HO-
paIMoHaIbHBIX
YpaBHEHUH,
CBOJISAIITUXCS K
JIMHEWHBIM
YpaBHEHUSIM

76

Pemenne npo6HO-
paloHaIbHBIX
YpaBHEHUH,




CBOJAIIUXCS K
KBaJIpaTHbIM
YpaBHEHUSAM

77

78

79

80

81

82

83

Pemenne npo6HO-
paIMoHaIbHBIX
YpaBHEHUH,
CBOJAIIUXCS K
KBaJIpaTHBIM
YpaBHEHUSAM

Pemenue npoGHo-
panroHaIbHBIX
ypaBHEHUH,
CBOJAIIUXCA K
KBaJIpaTHbIM
YpaBHEHHSIM

Pemenue npoGHo-
panMoHaIBHBIX
ypaBHEHUH
METOJIOM 3aMEHBI
MepEMEHHOMN

Pemenne npo6HO-
palMoOHaIbHBIX
ypaBHEHUN
METOJIOM 3aMEHBI
MepEMEHHOMN

Pemenne npo6HO-
palOHaIbHBIX
ypaBHEHUN
METOJIOM 3aMEHBI
IIEPEMEHHOMN

Pemenne npo6HO-
paloHaIbHBIX
ypaBHEHUH
METOJIOM 3aMEHBI
IIEPEMEHHOMN

Pemenue
TEKCTOBBIX 3a7a4
C IIOMOIIIBIO
IpoOHO-
palMOHAIBHBIX
YpaBHEHUU

84

Pemenue




85

86

87

TEKCTOBBIX 33124
C TMIOMOIIIBIO
JIpoOHO-
panroHaITBHBIX
YpaBHEHUU

Pewenne
TEKCTOBBIX 3a]a4
C TIOMOILIBIO
JIpOoOHO-
paloHaTBHBIX
YpaBHEHUU

Pemenne
TEKCTOBBIX 33]1a4
C TIOMOLIBIO
JIpoOHO-
paloHaTBHBIX
YpaBHEHUU

Pemenne
TEKCTOBBIX 3a]1a4
C TIOMOIIBIO
JpOoOHO-
paInoHaIbHBIX
YpaBHEHUU

88

Pemenue
TEKCTOBBIX 33]1a4
C TIOMOIIBIO
JIpOoOHO-
paloOHaIBHBIX
ypaBHEHUN

89

I'paduueckas
MHTEpIIpeTaIUs
YpPaBHEHHUH ¢
IBYMS
IIEpEMEHHBIMU

90

KoHntponbHas
pabora 1o Teme
"IpoGHo-
paloHaIbHbIE
ypaBHeHus"

91

O061acTh
OTpeieTICHUs U
MHOXECTBO




3HaYCHHI
byHKIAHA

92

O6nacTb
onpeeseHus u
MHOKECTBO
3HAYCHHI

byHKIAHA

93

94

CriocoObI 3a1aHus
byHKIII
I'paduk pynkumn

95

96

UreHne CBOMCTB
byHKIMH Mo e€
rpaduky.
ITpumepsr
rpadgukoB
GyHKIUH,
OTPaKAIOIIUX
pealibHbIC
MIPOIIECCHI
DyHKIUY,
OITHCHIBAIOTITHE
MPSAMYIO 1
oOpaTHyI0
MPOIMTOPIIMOHAITEH
bIC 3aBUCHMOCTH,
uX rpaQuxu

97

DyHKIUH,
OIMCHIBAIOIITHE
MPSIMYTO H
00paTHyIo
MPONOPIMOHATIBH
b€ 3aBUCUMOCTH,
uX rpaduku

98

DyHKIUH,
OIMCHIBAIOLIHE
IPSIMYIO U
00paTHyIo
MPONOPIMOHATIBH
b€ 3aBUCUMOCTH,
ux rpaduKu

99

OyHKIHs Y = X2
" €€ CBOMCTBaA




100

DyHKIUA Y = X2
U €€ CBONCTBa

101

102

103

Oynkius Y = X3
U e€ CBOMCTBA
OyHKIUA Y =K/X
" e€ CBOMCTBA
OyHKIUA Y =K/X
" e€ CBOMCTBA

104

105

106

OyHKIMA Y =VX U
e€ CBOMCTBA
KonTponbnas
pabora 1o Teme
"OyHkun"
CrerneHs C 1enbIM
MOoKa3aTeneM

107

CaoiicTBa
CTEIEHU C LEIBIM
roxkasarejieM

108

109

110

111

112

CBoiicTBa
CTEIEHU C LETBIM
roxkasarejieM

CBoiicTBa
CTEIIEHH C L[EIBIM
roxkasarejieM

IIpeoOpazoBanue
BBIPAKCHMUI,
COJIEepIKaIINX
CTEIIEHHU C LEJIBIM
oKa3zaresaeM

IIpeoOpasoBanue
BBIPAKCHUI,
COJIEpIKaIINX
CTETEHHU C LEJIBIM
oKa3zaresaeM

IIpeoOpazoBanue
BBIPAKCHMUI,
COJIEpIKaIINX
CTETEHH C LEJIBIM
IIOKa3aTeneM

113

CrangapTHbIi
BUJI YyUCIIa




114

CrangapTHbIi
BU/JI YUCJIA

115

JHecTBus ¢
YUCJIaMU,
3alMCaHHBIMU B
CTaHJAAPTHOM
BH/JIC

116

JHencTBus ¢
YUCJIaMU,
3aIIMCaHHBIMU B
CTaHJAapTHOM
BHJIC

117

118

Pasmepnl
00BEKTOB
OKPY>KaIOILEro
MUDa,
JUTUTENIEHOCTh
IIPOLIECCOB B
OKpY’KaroIieM
MuUpe

Pasmepsl
00BEKTOB
OKPY>KaOILEro
MUDA,
JUIATEIBHOCTh
IIPOLIECCOB B
OKpY’KaroIleM
MuUpe

119

Pasmepsl
00BEKTOB
OKPY’KaroIlEero
Mupa,
JUIUTEIIBHOCTh
IIPOLIECCOB B
OKPY>KaIOILEM
MHUpe

120

Henenue ¢
OCTaTKOM

121

CpaBHeHus
LEJBIX YUCEI IO
MOJIYJIIO
HaTypaJIbHOTO




qucjia

122

CpaBHenus
IEJIBbIX YUCCII 110
MOTYJTIO
HATypaJIbHOTO
qrcia

123

124

125

126

127

CaoiicTBa
CpaBHEHUH 110
MOJYJIIO
CaoiicTBa
CpaBHEHHH 110
MOJYJIIO
OcTtatku cyMMBl
Y TIPOU3BEICHUS
0 TAaHHOMY
MOJYJIIO
KonTponbnas
pabora 1o Temam
"Crenenn",
"lenumocTts"

[ToBTOpEenue u
00001IeHHE.
Pemenue
JIMHEMHBIX
HEPABEHCTB C
OJTHOM
MEPEMEHHON U
CHCTEM
JIMHEMHBIX
HEPABEHCTB C
OJHOM
IIEpEMEHHOM

128

[ToBTOpEenue n
00o0IIeHHE.
Pemenue
JIMHEMHBIX
HEPaBEHCTB C
OJHOM
MEPEMEHHOMN U
CHCTEM
JIMHEHHBIX
HEPABEHCTB C




OJTHOH
MepeMEHHON

129

130

IToBTOpEeHue
obo0mienue.
ToX1EeCTBEHHBIE
npeoOpa3oBaHUs
BBIPAYKCHU,
coJiepKaIImnx
aprupMeTHIECKHE
KBaJpaTHbHIC
KOpHU
IToBTOpEHME U
00o01IeHue.
Pemenue
KBaJPaTHBIX
YpPaBHEHUU.
Pemenue
TEKCTOBBIX 3a]1a4
C TIOMOLIBIO
KBaJpPATHBIX
ypaBHEHUN

131

[ToBTOpEenue u
0000IICcHHE.
Pemenune 3ama4
U3 peaJIbHON
JKH3HU

132

133

[ToBTOpEenue u
o0o01eHue.
ToxnecTBeHHbIE
npeoOpa3oBaHUs
paloHaIbHBIX
BBIPAKCHUI

[ToBTOpEenue n
00001IeHHE.
Pemenne npo6HO-
paIMoHaIbHBIX
YpaBHEHUH,
CBOJAIINAXCS K
JIMHEHHBIM HIJIH K
KBaJpPaTHBIM
YpaBHEHUSM.
Pemenue




TEKCTOBBIX 33124
C TMIOMOIIIBIO
JIpoOHO-
panroHaITBHBIX
YpaBHEHUH

[ToBTOpEHME U
00o01IEeHNE.
Pemenne

134
TEKCTOBBIX 3a7a4
Pa3TMIHBIMHU

criocobamu

Hrorosas
135  koHTpoOIBHas
pabora

[ToBTOpEeHue
00o01IeHue.
136 Pewenue 3amau
U3 peabHOMI
YKA3HU
OBIIEE
KOJIMYECTBO
YACOBIIO
ITPOI'PAMME

136




9 KVIACC

Ne
n/

I

Tema ypoxka

KoauuecTBO 4acoB

Bce
ro

KoHnTpobH
ble padoThI

Jlara
HU3Y4YeH
us

no
IUIAHY

Jlara
HU3Y4YeH
us

no

dakrty

DJIEeKTPOHHbIE
uudposeie
o0pa3oBareinb
HbIe pecypchl

DyHKIHA.
CaoiicTBa
GyHKIMA: HYTH
$ynkuun,
MPOMEXKYTKH
3HAKOTIOCTOSIHCTB
a Qpynkunmy,
MIPOMEKYTKH
BO3pacTaHUs U
yOBIBaHUS
(ynkuun,
YETHBIE U
HEYETHBIE
(ynkuun,
HauOoJIbIIee U
HaUMEHbIIIEe
3HAYCHUS
byHKIUN
DyHKIHA.
CaoiicTBa
GyHKIUI: HYIH
dyHKuMH,
MIPOMEKYTKH
3HAKOIIOCTOSTHCTB
a GyHKIHH,
MIPOMEKYTKH
BO3pacTaHus U
yOBIBaHUS
yHKIMY,
4ETHBIE U
HCYETHBIE
yHKIMY,
HauOobIIee U
HauMEHbIIIee
3HaUCHUS
byHKIIIN
IToctpoenue




rpaduKoB
byHKIuni c
MIOMOIIBIO
npeoOpa3oBaHUA

[TocTpoenue
rpaduKoB
byHKIni C
MIOMOIIBIO
npeoOpa3oBaHUA

KBanparnsiii
TpéxuineH. Kopau
KBaJPaTHOIO
TpEXWICHA

Paznoxenue
KBaJpaTHOI'O
TpEXWICHA Ha
JIMHEHHBIC
MHOKHATEITH

Paznoxenue
KBaJpaTHOI'O
TpEXWICHA Ha
JIMHEHHBIE
MHOKHATEITH

10

11

12

KBagparnunas
GyHKIMSA U €€
CBOMCTBA
[Tapaboua,
KOOpJUHATHI
BEPILHHBI
napaboJibl, OCh
CUMMETpUU
napaboJIbI

ITocTpoenue
rpaduxa
KBaJPaTUYHOMN
byHKIIUA
ITocTpoenue
rpaduka
KBaJPaTUYHOMN
byHKIIUA
ITocTpoenue
rpaduka




13

KBaJpaTUYHOMN
byHKIIUN
ITonoxxenue
rpaduka
KBaJpaTUYHOMN
GyHKIIUYU B
3aBHCUMOCTHU OT
eé

ko3 puImeHToB

14

[Tonoxxenue
rpaduka
KBaJ[paTUYHOMU
GyHKIIUYN B
3aBUCHUMOCTH OT
eé

K03 puImeHToB

15

Hcnonn3oBanne
CBOICTB
KBaJ[paTUYHOMN
byHKIMY 115
pEIICHUS 3a/1a4

16

Hcnonn3oBanne
CBOICTB
KBaJpaTUYHON
byHKIUY 115
pelIeHus 3a1a4y

17

Hcnonn3oBanne
CBOICTB
KBaJpaTUYHOU
byHKIUY 115
pelIeHus 3aaa4y

18

19

CreneHHble
byHKIMH ¢
HaTypaJlbHbIMU
NoKa3aTessIMH,
uX rpaduku u
CBOMCTBA
CreneHHble
byHKINU C
HaTypaJIbHbIMU
NoKa3aTessIMH,
uX rpaduKu 1




20

21

CBOMCTBA
CreneHHeble
byHKINH ¢
HATYpaJbHBIMU
MOKA3aTeIsIMH,
uX rpaduKu 1
CBOMCTBA
CreneHHsble
byHKINH ¢
HATypaJIbHBIMU
MOKA3aTeIsIMH,
uX rpaduKu 1
CBOICTBA

22

23

24

I'padpuxu
DyHKImit: y = Vx
Y=V, y=|x|
I'padpuxu
dymKuHit: y =Vx ,
y="Vx,y=|x]
I'padpuxu
dymKiHit: y = \x
L y=x,y=|x|

25

Kontponbnas
pabora 1o Teme
"OyHkuun"

26

27

ITonsarue o
petieHuun
HEpaBEHCTBA C
OJTHOH
[IEPEMEHHOM.
MHOXeCcTBO
peleHui
HEpaBEHCTBA

KBanpatHsie
HEPaBEHCTBA C
OJIHOU
MEPEMEHHOMN

28

KBanpatHsie
HEpaBEHCTBA C
OJIHOU
MIEPEMEHHOM

29

Penrenue




HEPABEHCTB
rpaduueckum
METOAOM U
METOIOM
UHTEPBAJIOB

30

Pemenue
HEPABCHCTB
rpaduueckum
METOIOM H
METOI0M
UHTEPBAJIOB

31

Hepagencrsa,
coJepaKalye
3HAaK MOJYJIs

32

33

34

35

36

Hepagencrsa,
coJiepxKaIine
3HAK MOJYJIst
Cucremsbl
HEPABEHCTB C
OJIHOM
MIEPEMEHHOMN
CucreMsl
HEPaBEHCTB C
oJTHOH
MePEMEHHOMN

Pemenue

TCKCTOBBIX 3aga4

C TIOMOLIBIO
HEPaBEHCTB,
CUCTEM

HEPaBEHCTB

Pemenue

TCKCTOBBIX 3aga4

C IOMOIIBIO
HEpPABEHCTB,
CHCTEM

HEpPaBEHCTB

37

Hepasenctso ¢
JIBYMsI
IIEPEMEHHBIMH.
Pemenne
HEPABEHCTBA C




38

ABYMs
MIEPEMEHHBIMU
I'padpuaeckuii
METOJI PeIICHHSI
CUCTEM
HEPaBEHCTB C
ABYMs
MIEPEMEHHBIMHU

39

40

41

Cucremsl
HEPABEHCTB C
ABYMsI
NepeMEHHBIMHU
KonTponbhas
pabora 1o Teme
"KBanparHblie
HepaBeHcTBa"

bukBanparueie
YpaBHEHUS

42

[Ipumepsr
MIPUMEHEHUN
METO/I0B
PaBHOCHJIBHBIX
npeoOpa3oBaHuii,
3aMEHbI
IIEPEMEHHOM,
rpaguyeckoro
MeToJ1a pu
pelieHuu
ypaBHEHHH 3-i n
4-i1 creneHen

43

[Ipumepsr
IIPUMEHEHUN
METO/IOB
PaBHOCUIIBHBIX
npeoOpa3oBaHuil,
3aMEHBbI
IIEPEMEHHOM,
rpaduyeckoro
MeToJia pu
pelieHuu
ypaBHEHUH 3-U U
4-it creneHen




44

IIpumepsr
IIPUMEHEHUN
METO/I0B
PaBHOCUIIBHBIX
npeoOpa3oBaHM,
3aMEHBI
MIEPEMEHHOI,
rpaduyueckoro
MeToJ1a pu
pelieHuu
ypaBHeHUH 3-i1 u
4-ii crereHe

45

Pemenue
IpOOHO-
paluoHaIBHBIX
YpaBHEHUU U
HEPaBEHCTB

46

Pemenue
JIpOOHO-
palroHaIBHBIX
YpaBHEHUU U
HEPaBEHCTB

47

Pemenne
JpOOHO-
panroHaIbHBIX
YpaBHEHUU U
HEPaBEHCTB

48

Pemenne
JpOOHO-
palroHaIbHBIX
YpaBHEHUU U
HEPaBEHCTB

49

Pemenne cucrem
YpaBHEHUH ¢
JIBYMSI
MePEMEHHBIMU

50

51

Pemienune cucrem
YpaBHEHUH ¢
JBYMSI
MEPEMEHHBIMU
Pemenue
MPOCTEUIINX




CHCTEM
HEJIMHEHHBIX
YpaBHEHUH ¢
JIBYMsI
MepPEMEHHBIMU

52

53

54

Pemenue
MPOCTEUILNX
CUCTEM
HEJIMHEHBIX
ypaBHEHUH C
JIBYMs
epEMEHHBIMU
Pemenue
MPOCTEUIIINX
CUCTEM
HEJIMHEHHBIX
YpaBHEHUH ¢
JBYMSI
NepeMEHHBIMHU
Pemenue
MPOCTEUIIINX
CUCTEM
HEJIMHEUHBIX
YpaBHEHUH ¢
JBYMSI
NepeMEHHBIMHU

55

I'paduueckuit
METO/]I peLIeHUS
CUCTEMBI
HEJIMHEMHBIX
YpaBHEHUH ¢
JIBYMsI
NIEPEMEHHBIMU

56

57

['papmueckuit
METO/I PEIICHUS
CHCTEMEI
HEJIMHEHNHBIX
YpaBHEHUH ¢
JIBYMsI
IIEPEMEHHBIMU
Cucrema 1Byx
HEJIMHEHNHBIX




YpaBHEHUH ¢
ABYMS
NIEPEMEHHBIMU
KaK MOJIEJb
peanbHOI
CUTyaIuu

58

59

Cucrema 1Byx
HEJIMHEHHBIX
ypaBHEHUH C
JIBYMsI
MepEMEHHBIMU
KaK MOJCIb
peaIbHOM
CUTYaIuu
Cucrema 1Byx
HEJIUHEHHBIX
YpaBHEHUH ¢
JBYMSI
NepeMEHHBIMHU
KaK MOJC/Ib
peaIbHOM
CUTyaIuu

60

61

Cucrema 1Byx
HEITUHEHHBIX
YpaBHEHUH ¢
JBYMSI
IIEPEMEHHBIMU
KaK MOJEJb
peanbHOU
CUTyaIuu
Cucrema
HEJIUHEUHBIX
YpaBHEHUN ¢
rapaMeTpoM

62

Cucrema

HEJTMHEHHBIX
YpaBHEHUH ¢
napameTpoM

63

Cucrema

HEJIMHEHHBIX
YpaBHEHUH ¢
napameTpoM




64

[Ipocreiimue
HEPABEHCTBA C
ABYMsI
IIEPEMEHHBIMU U
UX CHCTEMBI

65

Konrtponbnas
pabora o Teme
"VpaBHeHus,
HEPAaBEHCTBA U UX
cucreMs!"”

66

67

68

ITonsarue

1 (I (0):10) 7
IIOCJIEIOBATEIIEHO
ctu. Koneunrie u
OECKOHEUHBIE
IOCJIEIOBATEIBHO
CcTH

OrpanndeHHas
MIOCJIEI0BATEIbHO
CThb. MOHOTOHHO
BO3pacTaronas
(yObIBato1as)
MOCJIEI0BATEIHLHO
CTh

Crioco6b1
3a/1aHus
IIOCJIE0BATENBHO
CTH:
OIMMCaTeIbHEIN,
TaOJIUYHBIN, C
MOMOIIbIO
dbopmybl N-T0
4JIEHa,
PEKYPPEHTHBIN

69

Apudmernueckas
"
reOMeTpHUYEeCcKas
IIPOrPECCUm

70

Apudmernueckas
"
reoMeTpHuuecKas
IIPOrpecCuu




71

CBoiicTBa WIECHOB
apudmeTHuecKoi
u
reOMETPUUYECKOMN
nporpeccuit

72

CBoiicTBa WICHOB
apudmeTHIecKoi
u
reOMETPUUYECKOMN
nporpeccuit

73

®Dopmyisl N-TO
YJleHa
apugMeTHIECKOM
u
reOMEeTPHUUYECKOI
nporpeccuit

74

75

76

77

78

dopmyisl N-TO
YjieHa
apupMeTHUIECKON
u
TFEOMETPUUYECKOMN
IIPOrPECCUi
®dopmyisl N-TO
YJIeHa
apudMeTHIeCcKon
"
reOMETPUYECKOU
IIpOrpeccHit
DopMyIIbl CyMMBI
NIEPBBIX N YIECHOB
apudMeTHIeCcKon
u
reOMETPUYECKOMN
IIpOrpeccHit
DopMyIIbl CyMMBI
NEPBBIX N YJIEHOB
apudMeTHIecKou
u
reOMETPUYECKOMN
IIporpeccuit
DopMyIIbl CyMMBI
NEPBBIX N YJIECHOB




apudmeTHIecKoi
u
reOMETPUYECKOMN
nporpeccuit

79

3amaun Ha
IIPOLIECHTHI,
0aHKOBCKHE
BKJIQJbI U
KPEIUTHI

80

3amaun Ha
IIPOLIEHTHI,
0aHKOBCKHE
BKJIaAbI U
KPEIUTHI

81

3amauu Ha
[IPOLEHTHI,
0aHKOBCKHE
BKJIaAbI 1
KPEIUTHI

82

3amauu Ha
[IPOLEHTHI,
0aHKOBCKHE
BKJIaJAbl U
KpPEAUTHI

83

3agaun Ha
[IPOLEHTHI,
0aHKOBCKHE
BKJIaAbl N
KpPEAUTHI

84

3agaun Ha
[IPOLEHTHI,
0aHKOBCKHE
BKJIaAbl 1
KPEIUTHI

85

3agaun Ha
HPOLIEHTEI,
0aHKOBCKHE
BKJIAIbI U
KPEIUTHI

86

[IpencraBnenue o
CXOJIUMOCTH
IIOCJIEI0BATENBHO




CTH, O
CYMMUPOBaHUU
OECKOHEUHO
yOBIBarOIICH
reOMETPUUYECKOMN
MIPOTPECCUH

87

88

89

IIpencrasnenue o
CXOAUMOCTH
MIOCJIEI0BATEIbHO
CTH, O
CyMMUPOBaHUHU
OCCKOHEYHO
yOBIBarOMICH
reOMETPUYECKOMN
MPOTrpeCCUu
Meton
MaTeMaTU4YeCKOn
WHIYKIIUU
Meton
MaTeMaTU4YeCKOn
WHIYKIUU

90

91

Kontponbnas
pabora 1o Teme
"YucnoBbie
[IOCJIEI0BATENBHO
CTU U
nporpeccun”
Kopens n-it
CTETICHH.
CBolicTBa KOpHA
N-i CTeNEeHU

92

Kopens n-it
CTETEeHH.
CBolicTBa KOpHA
N-i cTeneHu

93

Kopens n-it
CTETEeHH.
CBolicTBa KOpHA
N-i cTeneHu

94

Crernens ¢
palOHATbHBIM
IIoKa3aTeJIeM U eé




95

96

97

98

99

100

CBOWCTBA

CreneHb ¢
palMOHAIBHBIM
rokazarejieM U e€
CBOMCTBaA

CreneHb ¢
palMOHAIBHBIM
rokazarejieM U e€
CBOMCTBaA

ToxaecTBEeHHbIE
npeoOpazoBaHus
BBIPAKEHHUI,
coJiepKaInx
KOpEeHb N-i
CTENeHU
Tox1ecTBEeHHbIE
npeoOpazoBaHus
BBIPAKCHHUI,
coJiepKaInx
KOpeHb N-U
CTENeHU
Tox1ecTBEeHHbIE
npeoOpazoBaHus
BBIPAKECHU,
coJIeprKaInx
KOpeHb N-U
CTENeH!
Tox1ecTBEeHHbIE
npeoOpa3oBaHUs
BBIPAKECHU,
coAepKaIINX 1
CTEMEeHb C
panroHaIbLHBIM
MoKa3aTeseM

101

ToxxnmecTBEeHHBIE
npeoOpa3oBaHus
BBIPAKECHU,
COJIepXKaIINX 1
CTEIEHb C
panoHaIbHBIM
MoKa3aTeseM

102

KontponbHas 1




pabora o Teme
"Crernensb ¢
palroHaIbHBIM
rmokaszarejiemMm"

[ToBTOpeHue n
00001ICHHE.
Yucna u
BBIYMCIICHHS
(3amnuce,

103  cpaBHeHue,
JIIEUCTBUS C
JICUCTBUTEIIBHBIM
Y YHCJIaMH,
YHCIIOBAs
npsimast)
[ToBTOpEHUE U
00o011IeHHE.
Ywucaa u
BBIYMCIICHHS
(3anuce,

104  cpaBHeHue,
JEHCTBHS C
JIEHCTBUTEIILHBIM
Y YUCJIAMH,
YHCIIOBAs
npsimast)
IToBTOpEHME U
00o6mIeHHE.
Yucna u

105  BbIUHCICHHS
(IpOLIEHTHI,
OTHOIIICHUS,
MIPOIIOPLIMH)
[ToBTOpeHue n
00o01IcHHE.
Ywucaa n

106  BeIUKCIEHHS
(IpOLIEHTHI,
OTHOILIEHNS,
MIPOIIOPLIMH)

IToBTOpEHME M
107  o6oOuienue.
Ywncma n




BBIUMCIICHHS
(pewenue 3aau
13 peaIbHOMN
JKW3HH)

108

[ToBTOpeHue n
o0oOmieHue.
Yucna u
BBIUMCIICHHS
(pemenue 3ama4y
13 peaibHOM
JKW3HH)

109

110

[ToBTOpeHue n
o0oOmieHue.
Yucna u
BBIUMCIICHUS
(okpyrienue,
pUOJIIKEHUE,
OIICHKA)

[ToBTOpEHUE U
00o011IeHHE.
TekcToBbie
3a/1a4u (perieHue
TEKCTOBBIX 3aJ1a4
apupMeTUIECKIUM
u
anreOpanvyecKum
crocobamu)

111

112

[ToBTOpEeHue n
00o011IeHHE.
TekcToBbIe
3a1auu (pelieHne
TEKCTOBBIX 33724
apugMeTHIeCKUM
u
anredpanvdecKkum
crocobamu)

[ToBTOpeHue n
o0o0mieHue.
TekcToBbie
3a/a4u (pereHue
TEKCTOBBIX 33]1a4
apuMeTUIECKIM
"




113

anredpanvdecKkum
crioco0amu)

[ToBTOpEHME U
000011IEHHE.
TekcToBbIE
3a1auu (pelieHue
TEKCTOBBIX 337124
apugMeTHIECKUM
u
anreOpanvyecKuM
crioco0amu)

114

115

[ToBTOpeHue n
00o0meHue.
TekcToBbie
3a/1a4u (pereHue
TEKCTOBBIX 3aJ1a4
apuQMeTUIECKUM
u
anredpanvaecKum
crocobamu)

[ToBTOpEHUE U
o0oOmieHue.
TekcToBbIe
3a1auu (pelieHne
TEKCTOBBIX 337124
apupMeTUIECKIUM
u
anredpanvdecKkum
crocobamu)

116

117

[ToBTOpeHue n
00o011IeHHE.
Anrebpanueckue
BBIPa)KEHUS
(mpeobpazoBaHue
anredpanvdecKux
BBIPAKECHU,
CoJIep KaITIX
CTETICHb C LEJTBIM
MOKa3aTeJIeM )

IToBTOpenue n
00o0011IEHHE.
Anrebpanueckue
BBIPa)KEHUS




(mpeobpazoBanue
anredpanvdecKux
BBIPAKECHU,
COJIepIKAIITIX
CTETICHb C LEJIBIM
MOKa3aTeJIeM )

118

119

120

[ToBTOpeHue n
o0o0mieHue.
Anrebpanyeckue
BBIPAXKCHHS
(mpeobpazoBaHue
anreOpanvecKux
BBIPAKECHU,
CoJepIKaITIX
CTETICHb C IEJIBIM
MOKa3aTeJIeM)

[ToBTOpEHUE U
obobmeHue.
Anrebpanyeckue
BBIPQ)KEHUS
(mpeobpazoBanue
anredpanvdecKux
BBIPAKECHUH,
coJiepKalIX
apupMeTHIECKHit
KBaJpaTHBIN
KOPEHb)
IToBTOpEHME U
o0ob1IeHue.
Anrebpanueckue
BBIPa)KEHUS
(mpeoOpa3oBaHue
anreOpanvaecKux
BBIPAKECHU,
CoJIepIKaITIX
apupMeTHIECKHit
KBaJpaTHbIN
KOpPEHB)

121

[ToBTOpEHME M
000011IEHHE.
Anrebpanueckue
BBIPAKCHUS
(mpeobpazoBaHue




anredpanvdecKux
BBIPAKECHUH,
COJIepIKaIIIX
apuMeTHIECKHUIA
KBaJ[paTHbIN
KOPEHB)

122

123

[ToBTOpeHue n
o0o0mieHue.
Anrebpanyeckue
BBIPAXKCHHS
(mpeobpazoBaHue
LEJIBIX U APOOHO-
paIMOHAITLHBIX
BBIPAXKECHUI)

[ToBTOpEHUE U
00o011IeHHE.
Anrebpanyeckue
BBIPAKCHUS
(mpeobpazoBanue
LEJIBIX U APOOHO-
paroHaIBHBIX
BBIpa)KEHUI)

124

125

126

[ToBTOpEeHue n
00o011IeHHE.
Anrebpanueckue
BBIPAXKCHUS
(mpeobpazoBaHue
LEJBIX ¥ JpOOHO-
palMOHAIBHBIX
BBIpa)KEHUI)

[ToBTOpeHue n
o0ob1eHue.
Anrebpanueckue
BBIPAXKCHUS
(mpeobpazoBaHue
[EJIBIX U APOOHO-
paIroHaTBEHBIX
BbIpaXXKEHUI)

IToBTOpeHue n
o0o0mieHue.
Anrebpanueckue
BBIPQ)KEHUS
(paznoxeHue




127

MHOTOYJICHa Ha
MHO>KUTEIH, B
TOM YHCJIE C
UCTIOJIb30BaHUEM
dbopmyn
COKpAIIIEHHOTO
YMHOKCHHS )

[ToBTOpeHue n
000011IEHHE.
Anrebpanyeckue
BBIPAXKCHHS
(paznoxeHue
MHOTOYJICHA Ha
MHOXHTENH, B
TOM YHCJIE C
UCTIOJIb30BaHUEM
dbopmyn
COKpAIIEHHOTO
YMHOXKEHHUS)

128

[ToBTOpeHue n
obobmeHue.
Anrebpanueckue
BBIpa)KEHUS
(pa3noxeHue
MHOTO4JIeHa Ha
MHOXHTENH, B
TOM YHCJIE C
UCTIOJIb30BaHUEM
dbopmyn
COKPAIIEHHOTO
YMHOXKEHUS)

129

130

[ToBTOpeHue n
000011IEHHE.
Anrebpanueckue
BBIPKEHUS
(MozenupoBaHue
C TIOMOIIIBIO
bopmyn
peanbHbIX
MPOLIECCOB U
SIBJICHUH)
DyHKIMHU
(moctpoenue,




CBOWCTBA
I/IBy‘-IeHHbIX

yHKIHiT)

[ToBTOpEHME U
o0oOmieHue.
DyHKIMHU

131  (moctpoenwue, 1
CBOICTBA
M3YYEHHBIX

yHKIHIN)

[ToBTOpeHue n
o0o0mieHue.
DyHKIMU

132  (moctpoenue, 1
CBOMCTBa
M3YYEHHBIX
yHKHiT)
[ToBTOpeHue n
00o011IeHHE.
DyHKIMU

133  (rpaduyeckoe 1
perieHne
YPaBHEHUU U UX
CUCTEM)

IToBTOpEHME U
o0ob1IeHue.
DyHKIMHU

134  (rpadmuueckoe 1
pelieHue
YPaBHEHUU U UX
CHUCTEM)

Hrorosas
135  koHTpoJBHas 1
pabota

IToBTOpenue n
o0o0mieHue.
136 DyHKIMHU
(MozenupoBaHue
peabHBIX
MIPOIIECCOB)
OBIIEE

KOJIMYECTBO 136
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