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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
NpPOJOKEHUS O00pa3oBaHWsl W IS TOBCEAHEBHOW ku3HU. PazButne y
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJEJIIMPOBAaHUS B HAYYHOM IIO3HAHWUM M B IMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEUCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0oOLIeHNEe M KOHKpETU3allnio, adCTparupoBaHME M aHAJIOTHIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B cTtpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayOia&éHHOTO
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 NPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3aUMOACHUCTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYecKOoro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep’KaTeNbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
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 MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJIsl 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
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB M OKpYykKarolel peaibHOCTH. Ha ypoBHE OCHOBHOI'O OOIIETo
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OIMCAHMS IPOLECCOB M  SIBICHUMI
peasibHOrOo Mupa. B 3agaun oOyueHus anreOpe BXOIAT TaKXkKe JalbHEWIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, MJIA
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKeHUs1, CIOCOOHOCTENW K MaTeEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-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. M3yueHue martepuana CHocoOCTBYET pPa3BUTHIO Y OO0yYaronuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

YrnyOonéHubii KypcC anreopbl XapaKkTepu3yeTcs U3yYECHHEM
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 MAaTEMAaTUYECKUX YMO3AKIIOUEHH U TMPUHATHIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npuMeHeHuto. Tem cambpiM anreOpa 3aHMMaeT OJHO M3 BEAYIIUX 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 BBIUMCICHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPAaBHEHUS 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
kiacce — 136 yacoB (4 yaca B HEZIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Panmonaneheie umcia. CpaBHEHHE, yNOPSAOYMBAaHUE U apUPMETHUECKHE
JEUCTBHS C PAllMOHAJIBHBIMU YMCIIaMU. YHcioBas psiMasi, MOIyJb YHACIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3ULMOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MPAKTUKU Ha 4acTH, Ha APOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUN
U TpONOpUMH MpH PpElIeHUH 3ajad, pelIeHue 3ajJad Ha JABI)KEHue, paloTy,
MOKYTKHU, 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
IIPOU3BEIACHUS LEIBIX YHCEII IIPU PEIIECHUH 3a]1a4 C IPAKTUYECKUM COJIEPKAHUEM.

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

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AJredpanyeckue BbIpaKeHHs

BelpaxkeHre C IEepeMEHHbIMU. 3HAUYECHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnounensl. OqHOUNIEH CTaHAAPTHOTO BUAa. CTEeneHb OHOUYICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JByX BBIp@XEHHH, KyO CyMMbl M Ky0 pa3HOCTH JBYX BBIpaXEHHH, pa3HOCTb
KBaJpaTOB [IBYX BBIPQKECHUM, MPOU3BEICHHE PA3HOCTM HU CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallUH.



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

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHHs CUCTEMbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMout. YnclioBbIe TPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpauKOB peanbHbIX 3aBUCUMOCTEM.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTus MakcuMyma U1 MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

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

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[lonaTHe wuppanroHaIbHOrO yucia. JeWcTBHS € HWppauMOHAIBHBIMUA YHCIAMHU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

IIpencraBiennss 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 0OOBEKTOB OKpYXAlOUIEr0 MHpa, JIUTENBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B JPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCJICHUE anre0pamdeckux 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.
Konn4ecTBO neNCTBUTENIBHBIX KOPHEW KBAaJIPAaTHOTO ypaBHEeHMs. 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-pallMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHCTBa. ClokKEHHE
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIUU

OO6uacTh onpeeNneHnsi 1 MHOXECTBO 3HaueHui pyHkuuu. CriocoObl 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 = kix, y = x3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPalMOHAJIBHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKeHUA

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

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHEHHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

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

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHUM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYaIINH.

Hucnosele HepaBeHCTBA. PelleHue JIMHEMHBIX HEpaBEHCTB. JloKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
IUIsl palliOHaJIbHBIX HEpaBeHCTB. [Ipocrelime 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 IBYMS IIEPEMEHHBIMHU.

DyHKUIMHA

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

KBagpatnunas ¢Qynkmuss u e€ cBoicTBa. lcmonp3oBaHWEe CBOKWCTB
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. [ocTpoerne rpagukoB HyHKIHIT ¢ TOMOLIBIO PEOOPa30BAHHIL.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

®yHKus Y = X' ¢ HaTypaIbHBIM TIOKa3aTesteM N u eé rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  MOCJIEA0BATEIBHOCT.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyecko W TreoMeTpuueckod mporpeccuil. DopMynbl N-TO  WieHa
apu(pMeTHYeCKOil U reomeTpuueckor mnporpeccuid. Gopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAMMOCTH IOCIENOBATEIBHOCTH, O CYMMHPOBAaHHUH
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 JOCTM)KCHHUSIM  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 rpakIaHUHA U pean3alii ero
npaB, IMPEACTaBICHHEM O MaTeMaTUYECKUX 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-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHUsl Ha MPOTSHKEHUHM BCEHM JKU3HU MJIs yCHEIIHOM NpodeccuoHaIbHON
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¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
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 3aKOHOMEPHOCTAX PAa3BUTHS YEJIOBEKa, MPUPOJBI 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
MO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOMN €SI TEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOTO  00pa3a JKM3HU  (30pOBOEC  IHTAHHE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHNE MATEMaTUYECKUX 3HAHWM ISl PEUICHUS 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 M3MEHAKIIUMCH YCJIOBUAM COLHUAIBHON U NMPUPOIHOU
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, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

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 pa3BUTHE;

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

METAINIPEIMETHBIE PE3YJIBTATDBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpUTENbHbBIC U OTPUIIATENIbHBIC, €AMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIE,

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

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3AKIIOUEHUH TI0 aHAJIOTHH;

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).
ba3oBble uccienoBareibckue 1eiCTBUS:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IIJIaHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTAa, OIICHHWBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

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

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTh HMH(POPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

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  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXAaTh CBOIO TOYKY 3PCHHUS 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, BBICKA3bIBAaTh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/1a4H, YKCIIEPUMEHTa, UCCIICIOBaHMUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

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

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W UWHBIC); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yJbTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH MOCTaBICHHOMN IIeNd 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/1a4H.

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
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU PEUIeHUWU 3a/ad, IPOBEIACHUU
pacCcy X IeHUN U JOKa3aTEIbCTB.

[TonrMaTh U OOBSICHATH CMBICI TTO3UITMOHHOM 3aIUCH HATYPAJTbHOTO YHCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAJIbHBIC YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIA
JIEVUCTBUI, MPUEMBI PAIIMOHAIIBHBIX BBIYMCIICHUM.

BBINoMHATH 1EMCTBUS CO CTENIEHIMU C HATYpaJIbHBIMU IMOKA3aTEIsIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CrIocOOBI ¥ TPUEMBI BBIUHCIICHUSI, COCTABIISATh M OIICHUBATh YMCIIOBBIC BBIPAKCHUS
MIPU PEIICHUHU MPAKTHUCCKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CHUTyallud, BBINOJHATh, MPUKUIKY U OIEHKY pe3yibTaTa
BBIUHCJICHUN, OLICHKY 3HAYEHWM 4YHCIIOBBIX BBIPAKECHUNW, B TOM YHCIE IIPU
PEILICHUH MPAKTUYECKUX 3a7ad.

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, TPOMOPIHUOHAIBHOCTbIO BEIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUS 3a7a4 ¢ 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, mpu3Haku AETMMOCTH CYMMBI U TIPOU3BEICHUS IETBIX YHCEIL.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

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

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

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

AJuiredOpanyecKue BbIPaKEeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30BaTh ainredpanyeckyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IMPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

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

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

MHoOrouneHsl.

BelmonHAT,  mpeoOpa3oBaHusi  LEJION0  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BoimonHaTe neficTBus (CI0KE€HUE, BHIYMTAHNUE, YMHOKEHHUE) C OJJHOUICHAMU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJApaTOB, 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.

[IpumeHsTh mpeoOpa3oBaHUsl MHOTOWICHOB JJIsl PELICHUsS Pa3Iu4HbIX 33]a4
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nUMHENHBIE ypaBHEHHs C OLHOU IIEPEMEHHOM, NPUMEHSs IpaBHIIa
Iepexoia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATs, sABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonGupate mnpumepbl Map 4YHCEN, SBIAIOIMIMXCS pPEIIeHUEM JUHEHHOro
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CTpouTh B KOOPAWHATHOW TIUIOCKOCTH TpaUK JTHHEHMHOTO ypaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHHUS
YpaBHEHUS.

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

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH 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, 3aMUCHIBATh YHCIOBbIE IPOMEKYTKH 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, PACCTOSHHE, IIEHA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
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 UCCIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

K xoniry 00y4yeHus B 8 ki1acce 00y4aromuics MOTYYUT CIEAYIONUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHumaTh W HCIOJAB30BaTh IPEACTABICHUS O PACIIUPEHUH YHUCIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOINMOCTH KaJIbKYJIATOP, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaApaTHbIE KOPHU, HCIIOJIb3Ys
CBOMCTBA KOPHEU.

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

Hcrnonb30BaTh 3anmucu OOJBIIMX M MaJbIX YUCEN C MOMOUIBIO JECATUYHBIX
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 CPAaBHEHHM 110 MOJYJIIO, HAXOAUTh OCTATKA CYMMBI U ITPOU3BEAECHUS I10
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BoimonuaTe npuBeneHue aaredpanyeckux aApoOel K o0lieMy 3HaMEHaTeNto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM JIs pelICHUs! Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IIPEIAMETOB, U3 PEAIbHON MPAKTUKH.

CrerneHu.

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

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nonycrumele 3Ha4€HKS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemars kBagpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

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

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIWMBaTh, HWMEET JIU
YPAaBHEHHME WJIM CUCTEMA YPAaBHEHHUW PEIIEHUSA, €CIIM HMMEET, TO CKOJIbKO, U
npouee).



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

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOM M UX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMsI), ONPEIENATh 3HAYEHHE (YHKLIUU IO 3HAYEHUIO
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 ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [MOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTEINEHb C
palMOHAIBHBIM IIOKA3aTEJNIEeM, HCIHOJb3yd NpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHSTH CBOMCTBA KOPHSA N- CTENIEHHU, CTEIIEHU C PALIMOHAIBHBIM IIOKA3aTEIIEM.

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

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NPUKHUJIKY PE3yJbTaTa BBIUUCICHHUM, OLIEHKY
YU CJIOBBIX BBIPAKECHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMNEpUpOBaTH MOHATUEM KBAAPATHOIO TPEXUJIEHA, HAXOAUThH
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pemlars yiMHEMHBIE M KBAaApATHBIE YPAaBHEHUS, YPAaBHEHHs, CBOIALIMECS K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMChIBATh PELIECHUE C IIOMOIIBI0 CUMBOJIOB.

Pemate cucremel ABYX JIMHEHHBIX YPAaBHEHHUH C ABYMsI IIEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIISCTCS JTUHEUHBIM.

Pemats HECIOKHBIE CHUCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpuMeHsTh MeTO/Ibl PAaBHOCUIIBHBIX MpeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOI,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YUCIIOBOM MPSMOM, 3alUCHIBATh PEUIEHUE C IIOMOIIBIO CUMBOJIOB.

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

[IpoBOANTH KCCIIEIOBAHNS YPABHEHU M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuMm CrocoO0OM C  MOMOIUIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WM TPUKIAJIHOW 3a/Ja4H,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpauk
byHKIMMU, TpsMas TPOMOPIMOHATBHOCTh, JIMHEWHass (QyHKIUs, oOpaTHas
MPONOPLUOHATIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3aAaHHas PyHKIUs.

HccnenoBarh QpyHKIUIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh OMNpENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIMH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHuss M yObIBaHUs, UETHOCTb U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Onpenensaty noyioxkeHue rpaduka KBaapaTUIHONW (PYHKIIMM B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON PyHKIMU 1O €€ rpaduKy.

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

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

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

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apu(pMeTHIECKast
Y TEOMETPUYECKAsl TPOTPECCHH.



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 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh ¥ TPUBOAWTH TMPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCIIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CYMMY O€CKOHEYHO yOBIBaIOIIEH r€eOMETPUUECKON MPOTPECCHH.

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMmblI

Beero KonTpoibHble
padoThI
UUCIIA U
BbIUMCJIEHUA.
PanmonanbsHble yncna
(moBTOpEHUE)

OVYHKIINHN.
Koopaunats! u
rpaduku. OyHKIIUU
AJITEBPAUYECKUE
BBIPAXKEHU .
Beipaxenus ¢
MepEeMEHHBIMU

YPABHEHUA U
CUCTEMBI
YPABHEHUI.
JInnelHbIe ypaBHEHUs

UUCIIA U
BBIYUCJIEHHMSL.
Crerens ¢
HATYPaJIbHBIM

KoaunuecTBO 4acos

11

17

10

duekTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTejbHbIe pecypchl



IIOKa3aTcjiIcM

AJITEBPANYECKUE
6 BBIPAXKEHI L. 23 1
MuorouieHsl

AJITEBPAMYECKUE
BbBIPAXKEHUAI.
7 dopMmybl 14 1
COKPAIEHHOTO
YMHOXKEHUS
UNCIIA U

8 BBIYMCJIEHMA. 10 0
JlenuMoCTh

OYHKIINUN.
Jluneitnas GyHKUUSA

VYPABHEHUS U
CHUCTEMBI

10 VYPABHEHMUI. 14 1
CI/ICTeMBI JUHEWHBIX

16 1

ypaBHEHUH

[ToBTOpEHME,
00o01enue,
CUCTEeMaTH3aIus

11
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136



8 KVIACC

HaumenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMmblI

KoaunuecTBO 4acos

KonTpoibHbie

Bcero
padoThI

YPABHEHUA U
HEPABEHCTBA. 20
Hepagencrtpa

UUCIIA U
BBIYMCIIEHU . 17
KBanpatHblii KOpeHb

YPABHEHUA U
HEPABEHCTBA. 17
KBagparusie

ypaBHEHHUS

AJITEBPAMYECKUE
BBIPAXKEHU .

Hpob6Ho- 17
pauroHaIbHbIE

BBIPXKEHUS

YPABHEHUA 1
HEPABEHCTBA.

Hpob6Ho- 19
pauroHaIbHbIE

ypaBHEHUS

dueKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl



OYHKINNU 15 1

AJITEBPANYECKUE
BLIPAXKEHU . 14 0
Creneuu

UUCIIA U
BBIUMCJIEHUA. 7 1
JemnumocThb

IToBTOpEHME,
000011IeHHE,
CHCTeMaTH3amus
3HaHUH

10 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136



9 KJIACC

Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIE (LM POBbLIE)
n/m  TeM NPOrpaMmbl KoumnuectBo 4acoB  o0pa3oBaTeiibHbIE PeCypChl

KonTposabHubie

Bcero
padoThI

OYHKIU 25 1

YPABHEHUSA U
HEPABEHCTBA. 15 1
KBagparHble HEpaBEeHCTBA

YPABHEHUA U
HEPABEHCTBA.
VYpaBHEHMs1, HEPABEHCTBA U UX

25 1

CHCTCMBI

YHMCJIOBBIE
I[TOCJIEHOBATEJIbBHOCTH 25 1
N ITPOI'PECCHUHN

AJITEBPANYECKUE
BBIPAXEHMWMSI. Crenens ¢ 12 1
palrroHaIbHBIM MTOKa3aTeNeM
IT

OBTOpEHHE, 0000IIECHHE, 34 1

cUCTeMaTHU3aus 3HaHUHU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 6






HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

w/n Tema ypoka

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThbI

[ToBTOpEHME.
PanuonansHbie yncna

[ToBTOpEHME.

CpaBHeHnue,

yIOpSI0YNBaHUE U
apudmMeTHIecKue 1
JIEUCTBUS C

panroHaIEHBIMU

YHCIIaMH

IToBTOpEHUE.
Yucnosas npsmas, 1
MOJyJIb YHCIIa

IToBTOpEHUE.

[poueHTHI, 3anHCh

IPOLICHTOB B BUJIE 1
IpoOu 1 IpoOH B BHJIE

IIPOLIEHTOB

IToBTOpenue. Tpu 1

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

OCHOBHBIC 3aJa491 Ha
IIPOLCHTHIL

IToBTopenue. Tpu
OCHOBHBIE 33/1a4U Ha
IIPOLICHTHI

IToBTOpenue. Pemenue
TEKCTOBBIX 3aj1a4
apupMeTUIECKUM
crocobom

[ToBTOpeHue. Pemenne
3a/1a4y U3 peanbHOU
MIPaKTUKHU Ha YacTH,
OO, TIPOLICHTHI,
MIPUMEHEHHUE
OTHOUIEHUH U
IIPONOPLUH IIPH
pEeLIeHNH 3a1a4
IToBTrOpenue. Pemenne
3a71a4 U3 peajbHOI
MPAKTUKH HA YaCTH,
JpoOH, TIPOLICHTHI,
IIPUMEHEHHUE
OTHOLIEHUH U
IIPONIOPLUH IIPU
pEeLIEeHNUH 3a1a4
IToBTOpEHHE.
PeanbHbie
3aBUCHUMOCTH;
pelIeHue 3a1a4 Ha



11

12

13

14

15

16

17

18

JBIDKEHUE, padory,
HOKYIIKH, HAJIOTH

Konrponbnas padora
110 TEME
"PamyoHanbHbIE
yycia"

Koopaunara Touku Ha
IPSAMO

YucnoBbie
MIPOMEKYTKH

Yucnossle
IIPOMEKYTKH
Paccrosnue mexny
JIBYMsI TOYKaMU
KOOPJIMHATHOU IIPSAMOM

IIpssMoyrosbHas
CUCTEMa KOOPAMHAT.
Abcuucca 1 opauHaTa
TOYKH Ha
KOOPJAWHATHOMN
IIJIOCKOCTH

IIpssMoyrosbHas
CUCTEMA KOOpJUHAT.
AoOcnucca 1 opiiHaTa
TOYKH Ha
KOOPJMHATHOMN
MJIOCKOCTH

[Tpumeps! rpadukos,



19

20

21

22

23

24

25

3aJJaHHBIX (hOpMyTaMU

Urenue rpadukoB
peabHBIX
3aBHCUMOCTEN

(DYHKI_[I/IOH&]'II)HBIG
3aBUCUMOCTH MCKIY
BCJIIMYNHaAMU

[Tonstue GyHKUIUU.
DyHKIMA KaK
MaTeMaTH4ecKast
MOJICJIb PEATbHOTO
npoiiecca

[TonsTre GyHKUIUN.
DyHKIMA KaK
MaTreMaTudecKas
MOJIeJIh PeabHOTO
mporecca

[TonsTue QyHKIMH.
DyHKIMA KaK
MaTreMaTudecKas
MOJIeJIh PeabHOTO
mpoiiecca

Ob6nacTp onpeneneHus
1 00JIaCTh 3HAYCHUI
byHKIIUN

OO6nacth onpeaeeHus
1 00J1aCTh 3HAYCHUI

byHKIIUN



26

27

28

29

30

31

32

33

34

CriocoObI 3a1aHus
byHKIUHA

['padux GpyHKIN
KonTponbnas pabora
o Teme "KoopauHatsl
u rpaduku. OyHKIIUNA"
Beipaxenue ¢
MePEeMEHHBIMH.
3HaueHue BBIPAKEHUS
C TIepeMeHHBIMU

Beipaxenue ¢
NEPCMCHHBIMHU.
3HaYEHUE BBIPAKEHUS
C IIEpEMEHHBIMU

Beipaxenue ¢
NEPEMEHHBIMH.
3HaueHUe BhIPAKEHUS
C epeMEeHHBIMU

IIpencraBienue
3aBUCHMOCTH MEXAY
BEJIMYMHAMU B BHUJIE
bopMyIbl
IIpencrasienue
3aBUCUMOCTH MEXIY
BEJIMYMHAMU B BHJIE
bopMyIbl
Beruucnenus no
dopmynam



35

36

37

38

39

40

41

42

43

44

45

Beruucnenus no
dbopmynam
YpaBHEHUE C OJHOU
nepemeHHo. Kopenn
ypaBHEHUS

CBolicTBa ypaBHEHHI C
OJHOI epeMEHHOM

CBolicTBa ypaBHEHUH C
OJTHOW TIEpEMEHHOM

PaBHOCHILHOCTD
ypaBHEHUI

YpaBHEHUE KaK
MareMaruyeckas
MOJIEJb PEATBbHOM
CUTYyallu1

Yucno kopHen
JUHENHOTO YPaBHEHUS

Yucno kopHen
JIMHENHOTO YPaBHEHUS

Pemenne TeKCTOBBIX
3a/1a4 C TOMOILBIO
JIMHENHBIX YPAaBHEHUN

JIuneliHoe ypaBHeHUE,
coJiepaKallee 3HaK
MOAYJIS

KonrponsHas padora
1o TeMaM "BrIpaskeHus
C IEpEeMEHHBIMU ",



46

47

48

49

50

51

52

53

"JIunelnpie
ypaBHEeHUS"

Crerneun ¢
HATypaJIbHBIM
[oxKasarejieM

CBoiicTBa CTEHEHH C
HaTypaJbHBIM
[moKas3arejieM

CBolicTBa CTENICHU C
HATypaJIbHbIM
MOKa3aTejIeM
CBoO¥CTBa CTEIICHH C
HATypaJIbHbIM
MOKa3aTejIeM

3amnuce ynuciaa B
JNECATHYHOU

HO3UIIMOHHOU CUCTEME

CUHUCIICHUA

3amnuce ynuciaa B
NECATHYHOU

HO3UIIMOHHOU CUCTEME

CUHCIICHUA

OnHOYIEHEI.
OnHowieH
CTaHJapTHOTO BHJIA.
Crenednr oqHOYIIEHA

OIHOYWIEHBI.
OnHouneH



54

55

56

57

58

59

60

61

62

63

CTaHAapTHOT'O BUA.
CreneHb OJHOYJICHA

MHorou4JieHbl.
MHorousen
CTaHJIAPTHOT'O BUJIA.
CreneHp MHOIOWJICHA
MHOTrO4JICHHEI.
MHorouien
CTaHJIAPTHOT'O BUJIA.
CrelneHp MHOIOWICHA

Crnoxenue u
BBIYHUTAHHE
MHOTOYJICHOB
Crnoxenue u
BBIYHUTAHHE
MHOT'OYJICHOB
CnoxxeHue u
BBIYHUTAHHE
MHOT'OYJICHOB
YMHOXKEHNE U JeJICHUE
MHOTOYJICHOB
YMHOXEHUE U JeJICHUE
MHOT'0YJICHOB
YMHOXEHNE U JeJIEHNE
MHOT'0YJICHOB
VYMHOKEHNE U JAeJIEHNE

MHOI'O4YJICHOB

[TpeoOpa3zoBanue



64

65

66
67

68

69

70

71

[ CJIOTO BBIPpAXKCHUA B
MHOI'OYJICH

[IpeoOpazoBanue
I[EJIOTO BHIPAKCHHUSI B
MHOT'OYJICH

IIpeoOpazoBanue
IIEJIOTO BBIPAKCHUS B
MHOTOYJICH

Kopuu MHOrOwIeHa
KopHu MHOrOUNEHa

ToxnecTso.
Tox1ecTBEeHHbIE
npeoOpazoBaHus
anreOpanvIecKux
BBIPKECHUI

ToxnecTso.
Tox1ecTBEeHHbIE
npeoOpazoBaHus
anreOpanvdecKux
BBIPAKECHU

ToxnecTso.
Tox/1eCTBEeHHbIE
npeoOpazoBaHus
anreOpanvaecKux
BBIPKECHUI

ToxnecTBo.

Tox/1ecTBeHHBIC
npeoOpazoBaHus



72

73

74

75

76

77

78

79

anredpanvdecKux
BBIPAXKEHUI

ToxnaecTso.
ToxaecTBEeHHBIE
npeoOpa3oBaHUs
anredpanvdecKux
BBIPAXKECHUM

JlokazaTenbCTBO
TOXKICCTB

KoHTtposbHas pabota
o TemaM "CTereHb ¢
HATypaJIbHbIM
rnmokasarejiem",
"MuorouwieHs!"

KBanpat cymmsl u

KBaJpaT pa3HOCTH JBYX

BBIPAKECHUI

KBazpar cymmsl
HECKOJIBKUX
BBIPAKECHUI

Ky6 cymmbl u ky0
pPa3HOCTH JBYX
BBIPAKECHUI
Pa3HocTh KBaIpaTOB
JIBYX BBIPAaXEHUHN
IIpoussenenue
Pa3HOCTHU U CyMMBI
JBYX BBIpaXCHUU



80

81

82

83

84

85

86

87

88

89

IIpoussenenue
Pa3HOCTH U CyMMBI
JIBYX BBIPQXCHUU
CymMa U pa3HOCTb
KyOOB JIByX
BBIPAKECHUI
CymMa 1 pa3HOCTb
KyOOB JIByX
BBIPAKECHUI
Paznoxenue
MHOTI'OYJIEHA Ha
MHOKUTENH

[IponsBenenue
Pa3HOCTH CyMMBI ABYX
BBIPAXECHU, CyMMa U
pa3HOCTh KYOOB JIBYX
BBIPAKECHUI

Paznoxxenne
MHOTOWIeHa Ha
MHOXXHUTEIHN

Boinecenue obiero
MHOJKUTEJNS 32 CKOOKH
MeToa rpynnupoBKU
KonTponbnas pabota
1o teMe "PopMyIIbl
COKpAILIEHHOTO
YMHOXEHUS"

JlenumMocTh 1eabIx



90

91

92

93

94

95

96

97

98

yucei. CBoicTBa
JIETUMOCTHA

JlenMMocCTh 1EbIX
gyucen. CBoiicTBa
JIETUMOCTH

[IpocThie u cocTaBHBIC
yyciaa. YéTHrle U
HeYETHBIC YHCiIa

[Tpusnaku genumocTu
Ha?2,4,8,5,3,6,9, 10,
11

IIpu3Haku genumoctu
Ha2,4,8,5,3,6,9, 10,
11

IIpu3Haku genumoctu
CYMMBI U
MIPOU3BEICHUS LEJIbIX
qucell IIPU PELLICHUN
3a1a4y

Haunb6onpmmii o0muit
JIEIUTENb U
HauMeHblee ol1iee
KpaTHOE ABYX YUCEI

B3auMHO nipocThie
4yHCIa

Anroput™ EBknuaa.
JleneHue ¢ ocTaTKOM

CpaBHEHUS TETBIX



99

100

101

102

103

104

105

106

107

108

109

110

111

YHUCCI [0 MOYJIIO
HaTypaJIbHOI'O YHUCJia

Jlunetinas GyHkus, eé
CBOMCTBA

Jlunetinas gynkius, e
CBOICTBA

Jlunetinas QyHkus, eé
CBOMCTBA

['padux nunHEiHOM
byHKUIUM

I'paduk nuHEIHHOM
byHKIIUN

['padux nunHEiHOM
byHKUIUM

I'paduk muHEHHOM
byHKIUM

['paduk pynkuum y = |
X|

I'paduk pyHkumum y = |
X|

I'paduk pyHkuu y = |
X|

I'paduk pyHkuu y = |
x|

Kycouno-3aansble
byHKIUA
Kycouno-3a1anubie
byHKIUHA



112

113

114

115

116

117

118

119

120

121

Kycouno-3ananneie
byHKIUHA
Kycouno-3ananneie
byHKIIUN
KonTponbnas pabota
o TeMaM
"JlenumocTh",
"Jluneitnas GpyHxms"

ypaBHeHI/Ie C ABYM:
MNEPEMCHHBIMU

VYpaBHEHuUE € IByMs
NEPEMCHHBIMHU

I'padpuk nmuHEHHOTO
YpaBHEHHUS C ABYMS
MIePEeMEHHBIMHU

I'padux nuHeHOrO
YpaBHEHMSI C ABYMsI
HepeMEHHbIMU

CucreMsl JIMHEHHBIX
yYpaBHEHUH C IBYMS
MepPEeMEHHBIMH

CucteMbl THHEHHBIX
YpaBHEHUH C TBYMSI
NepeMEHHBIMHU
['paduaeckuit meTon
PEIICHUS] CUCTEMBI
JIMHENHBIX YPAaBHEHUN
C IBYMSI TIEPEMEHHBIMH



122

123

124

125

126

127

I'paduueckuii MeTos
peIleHUs] CUCTEMBbI
JIMHEWHBIX YpaBHCHUMN
C IByMs IEPEMEHHBIMU

Pewenne cucrem
JIMHEUHBIX YPABHEHUN
C IBYyMs IEPEMEHHBIMU
METOJIOM IIOICTaHOBKHU
Y METOJIOM CJIOXKEHUS

Pewenne cucrem
JIMHEWHBIX YPAaBHEHUN
C IByMs IEPEMEHHBIMU
METOJIOM IIOICTaHOBKHU
Y METOJIOM CJIOXKEHUS

Pemenne cucrem
JIMHENHBIX YPAaBHEHUN
C ABYMs IIEPEMEHHBIMU
METOJOM IOACTAHOBKHU
Y METOJIOM CJIOKEHUS

Pemenne cucrem
JIMHENHBIX YPaBHEHUN
C ABYMs IIEPEMEHHBIMU
METOJIOM IOACTAHOBKHU
Y METOJIOM CJIOKEHUS

Cucrema 1Byx
JIMHENHBIX YPAaBHEHUN
C ABYMs IIEPEMEHHBIMU
KaK MOJIEIIb PEAIbHOU
CUTyalluu



128

129

130

131

132

133

134

KonrtponbHas padora
1o teme "Cucrtemsl
JIMHEWHBIX YpaBHEHUI"

IToBTOpEHME U
obobmeHue.

Beipaxenus ¢
IIEPEMEHHBIMU

IToBTOpEHME M
0000mmenue. CteneHs ¢
HATYPaJIbHBIM
IoKa3aTeyieM

[ToBTOpEHUE U
o0o0mieHue.
OnHoOWIeHBI 1
MHOTOYJICHBI.
ToxxnmecTBeHHBIE
npeoOpazoBaHus
anreOpanyecKux
BBIPAKECHUI

IToBTOpEHME M
00001eHne. ®opMyIIbl
COKpAILIEHHOTO
YMHOXEHUS
[ToBTOpEHME M
00o0011IEHHE.
Koopaunarts! u
rpauKy.

[ToBTOpEHME M
00001ienne. JInaenas



bynkuus u eé
CBOMCTBa
Nrtorosas KOHTpOJIbHAS

1
35 pabora

[ToBTOpEHME U
000011teHne. Pentenne
136 CHCTEM JIMHEHHBIX 1 0
YpaBHEHUH C JIBYMSI
MePEMEHHBIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



8 KVIACC

Ne

w/n Tema ypoka

KonTposabHbie

Bcero
padoThI

YucnoBbie HCPAaBCHCTBA

CBoiicTBa YHUCIIOBBIX
HEPABCHCTB

CBoiicTBa YHUCIIOBBIX
HEPaBEHCTB

I[OK&S aTCJILCTBO
HCPaBCHCTB

Hepasenctso ¢
nepemenHoil. CTporue u
HECTPOTHE HEPABEHCTBA

Hepasenctso ¢
nepemenHoil. CTporue u
HECTPOTHE HEPABEHCTBA

CroxxeHue 1 yMHOKEHUE
YHUCJIOBBIX HEPABEHCTB.
OneHnBaHNe 3HaAYCHUS
BBIPKECHHS

CrnoxxeHne u YMHOXKCHUC
YHCJIOBBIX HCPABCHCTB.

KoaunuecTBO 4acoB

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

15

16

17

OreHrBaHu€e 3HAYEHUS
BBIPAKCHUS

IlonsTHE O pemieHun
HEPABEHCTBA C OJTHOU
nepeMeHHoN. MHOXeCcTBO
pELICHUI HEPABEHCTBA

[TonsiTHe 0 pelieHnn
HEpPABEHCTBA C OJIHOU
nepeMeHHoN. MHOXeCcTBO
peleHn HepaBEeHCTBA

PaBHOCMIBHEIE
HEpPaBEHCTBA.
HepasencrtBo-ciencraue

YucnoBbie IMPOMEIKYTKHU

JInHeitHOe HEPaBEHCTBO C
OJHOU EPEMEHHON U
MHOXECTBO €T0 PEIIECHUN

Pemenne mmHeHBIX
HEPABEHCTB C OJHOMN
MePEMEHHOMN

Pemenue nuHeHBIX
HEPABEHCTB C OJHOMN
MIEPEMEHHOM

Pemenne nuHeNHBIX
HEPABEHCTB C OJHOMN
MEPEMEHHOMN

CHcTeMBbl TUHEHHBIX
HEPABEHCTB C OJHOMN



18

19

20

21

22

23

24

25

26

MEPEMEHHOMN

CucTeMbl JIMHENHBIX
HEPABEHCTB C OJHOMN
MEPEMEHHOM

Pemenune TekcToBBIX 3a7a4
C IOMOILBIO JINHEUHBIX
HEPaBEHCTB C OJIHOU
MIEPEMEHHOMN

KonTponbnas pabota no
teme "HepaBencrna"

KBagparHbie KOpHU

Apudmernaeckuit
KBaJ[paTHBIA KOPEHb U €TO
CBOMCTBA

Apudmernueckuit
KBaJpaTHBI KOPEHb U €T0
CBOMCTBa

ITousrue
WPPALMOHATEHOTO YHCIIA.
JlericTBus C
MPpALMOHATIBHBIMU
YHCIIaMU

CBoiicTBa OEHCTBUH C
HUppAMOHATEHBIMHU
YHUCIaMHu

CBoiicTBa OEHCTBUH C
HUppAMOHATEHBIMHU
YHUCIIAMU



27

28

29

30

31

32

33

CBoiicTBa IEHCTBUHA C
UPpaIMOHATILHBIMU
YUCIIAMU

CpaBHenue
UppalMOHAIbHBIX YUCEN

CpaBHeHMe
UPPALMOHATIBHBIX YHCE

MHOX€ECTBO
JIEHCTBUTEIILHBIX YHCE]I.
[IpencraBnenus o
pacUIMPEHUSIX YUCIOBBIX
MHOKECTB

JlonycTumble 3HAYCHUS
HIepEeMEHHBIX B
BBIPQKEHUSX,
coJiepKaIIiX
apupmeTHuecKue
KBaJ[paTHBIE KOPHH

JonycTtumMble 3HaUYEHUS
MEPEMEHHBIX B
BBIPKECHUSIX,
coJIeprKalnx
apupMeTHIECKue
KBaJpaTHBIE KOPHU

Tox/1eCTBEeHHbIE
npeoOpazoBaHus
BBIPAXKEHUI, COJIEPHKAITUX
apupMeTHIeCcKue
KBaJIpaTHbIE KOPHU



34

35

36

37

38

39

40

ToxaecTBEeHHBIE
npeoOpa3oBaHus
BBIPAXECHHI, CO/IepKalInX
apupMeTHIECKUE
KBaJIpaTHbIE KOPHU

ToxaecTBEeHHbIE
npeoOpa3oBaHus
BBIPXCHHI, COJIepIKaLINX
apudmeTuyecKue
KBaJIpaTHbIE KOPHU

ToxxmecTBEeHHBIE
npeoOpa3oBaHus
BBIPAXKEHUM, COJIEPHKAITUX
apupMeTHIECKUE
KBaJpaTHbIE KOPHU

KonTponbhas padota no
teme "KBaapaTHbIit
KOpEHb"

KBaapatHoe ypaBHEHME
®dopMmyna KOpHEH
KBaJPaTHOTO YPaBHEHUSI.
KommaectBo
JIEUCTBUTEIIBHBIX KOPHEU
KBaJ[paTHOI'O YpaBHEHUS
®dopMmyna KOpHEH
KBaJPaTHOTO YPaBHEHUSI.
KommaectBo
JIEUCTBUTEIIBHBIX KOPHEU
KBaJ[paTHOI'O YpaBHEHUS



41

42

43
44

45

46

47

48

49

50

dopmyna KOpHEH
KBaJ[paTHOI'O YPaBHECHUS.
KomnaectBo
JICUCTBUTEIIbHBIX KOPHEU
KBaJ[paTHOI'O YpaBHECHUS
®dopmyna KOpHEH
KBaJ[paTHOI'O YPaBHECHUS.
KomnuectBo
JICICTBUTEIILHBIX KOPHEH
KBaJIPaTHOT'O YPaBHEHUS

Teopema Buera
Teopema Buera

YPaBHeHI/IH, CBOAMMBIC K
JIMHEHHBIM YpaBHCHHUAM
HJIN K KBaJIpaTHBIM
YpaBHCHUAM

YpaBHEHUSsI, CBOAUMBIE K
JMHEWHBIM YPAaBHEHUSIM
WM K KBaJPaTHBIM
YpaBHEHUSAM

KBaaparHoe ypaBHEHME C
apameTpoM

Pewienne kBagpaTHbIxX
YPaBHEHUH ¢ TapamMeTpaMHu
Pewenne kBagpaTHbIxX
YpaBHEHUH ¢ ITapamMeTpamu

Pemenne kBaapaTHBIX
yYpaBHEHUH, COAEPKAIINX



o1

52

53

54

55

56

57

58

59

3HaK MOZYJIS

Pemenne kBaagpaTHbIX
YpaBHEHUH, COAEPKAIINX
3HaK MOIYJIS

YpaBHeHuUe Kak
MaTeMaTHyecKas MOJIeb
peasibHOI cUTyaluu

Penienne TekcTOBBIX 3a1a4
C TIOMOILBIO KBaJPaTHBIX
yYpaBHEHUU

KonTponbhas padota 1no
teme "KBanpaTHbie
ypaBHeHuUs"

PanuvonanbHnie
BBIPAXKEHUS

ToxnecTBeHHbIE
npeoOpazoBaHus
palMOHAIBHBIX
BBIPAKECHU

ToxnecTBeHHbIE
npeoOpazoBaHus
panoHaIbHBIX
BBIPAKECHUI
ToxxnmecTBEeHHBIE
npeoOpazoBaHus
panoHaNIbHBIX
BBIPAKECHUI

ToxxnecTBeHHBIE



60

61

62

63

64

65

66

67

npeoOpa3oBaHUs
paroHaIbHBIX
BBIPAXKEHUM

Anrebpanueckast 1poOb.
JlonycTrMble 3HaYEHUs
NEPEMEHHBIX B IPOOHO-
paLOHATIBHBIX
BBIpa)KEHUX

Anrebpanueckast 1poOb.
JonycTtrMble 3HaYEHU
NIEPEMEHHBIX B IPOOHO-
paLrOHAIBHBIX
BBIpa)KEHUX

Anrebpanueckast 1poOb.
JonycTtrMble 3HaYEHUS
NEPEMEHHBIX B APOOHO-
paloOHaIbHBIX
BBIPAXEHUAX

OcHOBHOE CBOMCTBO
anredpandeckon Jpoou
OcCHOBHOE CBOMCTBO
anredpandeckoi 1poou
CrnoxeHue U BHIYUTaHHE
anreOpanyeckux Apooeit
ClokeHne U BBIYUTaHHE

anredpanveckux apooeit

YMHOXEHHE U JIeTICHNE
anreOpanyeckux Apooeit



68

69

70

71

72

73

74

75

76

YMHOKEHUE U IETIEHNE
anreOpanvecKux apooei

YMHOXEHUE U JCIICHHUE
anreOpanyeckux Apooeit

Bo3senenue
anreOpanvecKoit 1podu B
CTEMEHb

KonTponbnas pabota no
teme "JIpoOHO-
palrroHaIbHbIE
BbIpakeHus"

JpoOHo-paninoHaabHbIC
ypaBHEHHS

Pemenne npoGHo-
paluoHaIBHBIX
YpaBHEHUH, CBOJAIINXCS K
JUHEWHBIM YPaBHEHUSIM

Pemenne npo6HO-
palroHaIBHBIX
YpaBHEHUH, CBOJAIINXCS K
JUHEWHBIM YPAaBHEHUSIM

Pemenue npobHO-
palrOHAIBHBIX
ypaBHEHUH, CBOJAIIUXCS K
JTUHCHHBIM YPaBHCHUSIM
Pemenue npobHO-
panroOHAIBHBIX
YpaBHEHUM, CBOJISALIUXCS K



77

78

79

80

81

82

83

KBaJPaTHbIM YPaBHEHUAM

Pemenue nqpo6HO-
panMoHaIbHBIX
YpaBHEHUH, CBOJALLIMNXCS K
KBaJPAaTHBIM YPaBHEHUSIM

Pemenue nqpo6HO-
panMoOHAIbHBIX
YpaBHEHUH, CBOJAIINXCS K
KBaJPaTHBIM yPaBHCHUSIM

Pemenue npo6HO-
palMOHATILHBIX YPAaBHCHUN
METOJIOM 3aMEHBI
MIEPEMEHHOMN

Pemenue npo6HO-
paloHaIbHBIX YPABHEHHIA
METOJIOM 3aMEHEI
IIEPEMEHHOMN

Pemenne npo6HO-
palMOHATIBHBIX YPaBHCHUN
METOJIOM 3aMEHBI
IIEPEMEHHOMN

Pemenue qpo6HO-
palMoOHANbHBIX YPAaBHEHUI
METOAOM 3aMCHBI
MIEPEMEHHOM

Penrenuie TeKCTOBEIX 3amad
C TIOMOIIBIO TPOOHO-
palMoOHANbHBIX YPAaBHEHUI



84

85

86

87

88

89

90

91

92

Pemenne TeKCTOBBIX 3a1a4
C TIOMOIIBIO IPOOHO-
palMOHAIBHBIX YPaBHEHUH

Pemrenue TekcTOBBIX 33134
C TIOMOIIIBIO IPOOHO-
palMOHAIBHBIX YPABHEHUI

Penrenue TekcToBBIX 33124
C TIOMOIIBIO IPOOHO-
palMOHAIbHBIX YPAaBHEHUN

Perrenne TeKCTOBBIX 3a7a4
C TIOMOIIBIO IPOOHO-
paloHaIbHBIX YPaBHEHUIM

Perrenne TeKCTOBBIX 3a71a4
C TIOMOIIBIO IPOOHO-
palroHaIbHBIX YPAaBHEHUM

['papmueckas
MHTEpIIpeTalus
YpaBHEHMH C IByMs
NIEPEMEHHBIMU
KonTponbnas padota no
teme "JIpobHo-
paroHaibHbIE
ypaBHeHHUA"

OO6nacth onpeaeneHus u
MHOECTBO 3HaYEHUH
byHKIUA

OO6nacTp ornpeneneHus u
MHO’KECTBO 3HAUYE€HUN



93

94

95

96

97

98

99

100

101

102

byHKIIUN

CriocoOsblI 3a1aHus
byHKIII

I'paduk dysakmm

Urenue cBOICTB (hyHKIIMU
no e€ rpaduky. [Ipumepsl
rpaduKoB QYHKIHH,
OTpaKaIOIIUX pealibHbIe
IPOLIECCHI

DyHKINH, OIUCHIBAIOLINE
IpsIMYI0 U 00OpaTHYIO
IPONOPLUOHAIIbHBIE
3aBUCUMOCTH, UX I'paduKu
DyHKINH, OIUCHIBAKOLINE
psIMyI0 U 00OpaTHYIO
IPONOPLUOHAIIbHBIE
3aBUCHUMOCTH, UX TpapuKu
@yHKIMH, ONMCHIBAIOLIUE
psIMYI0 U 0OpaTHYIO
IPONOPLUOHATIbHBIE
3aBUCHUMOCTH, UX TpapuKu
@yHKIM y = X2 U1 €€
CBOMCTBA

OyHKIHA y = X2 U €€
CBOMCTBA

OyHknua y = x3 u eé
CBOMCTBA

OyHKIUA Y =K/X U €€



103

104

105

106

107

108

109

110

111

112

113

CBOMCTBA

DOyHKIUSA Y =K/X U e
CBOMCTBA

DyHKIUA y =VX U €&
CBOMCTBa

Konrponbnas pabora mo
teme "OyHkun"
CrerneHs C LenbIM
[O0Ka3aTeieM

CBoiicTBa CTEHEHH C
LIEJIBIM [I0Ka3aTelIEM

CBoiicTBa CTEIEHH C
LIEJIBIM [OKa3aTeJIEM

CBoliCTBa CTEIICHU C
OCIJIBIM ITOKAa3aTCJIICEM

[TpeoOpa3oBanue
BBIPAKCHUH, COJIEPIKAIINX
CTEINEeHH C LEIBIM
HoKazaTeeM

[Tpeobpa3oBanue
BBIpa)KEHUI, coliepxKamux
CTETIEHH C LEJIbIM
nokasaresieM
[Tpeobpa3zoBanue
BBIPAXKEHUM, COJIEPHKAITUX
CTETIEHH C LEJIbIM
nokasaresieM

CranmapTHBIN BU Ynca
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115

116

117

118

119

120

121

122

123

CranpapTHbIi BUJ yncia

JlefcTBUS ¢ YKCIaMu,
3allMCaHHBIMU B
CTaHJapPTHOM BH/JIE

JlefcTBUS ¢ YKCIaMu,
3aMvCaHHBIMH B
CTaHJApPTHOM BH/JIC

Pasmepsl 06beKTOB
OKPY’KaroIlero Mupa,
JUTUTEIHLHOCTh TIPOIIECCOB
B OKPYXKaroIIeM MUPE

Pa3mepbr 00beKTOB
OKPY’KaIoIIero MUpa,
JUTUTEIIEHOCTH TIPOIIECCOB
B OKPYXKAroIIeM MUPE

Pa3mepb1 00beKTOB
OKpY’KaloIllero Mupa,
JUIUTEIBHOCTD IIPOLIECCOB
B OKpYXKarolleM MUpe
Jlenenue ¢ ocTaTKoM
CpaBHEHUS LENBIX YUCeN
110 MOJTYJII0 HATYypaJIbHOTO
quciaa

CpaBHeHUS LENbIX YHCel
110 MOJTYJII0 HATYypaJIbHOTO
quciaa

CBolicTBa CpaBHEHUH 110
MO0



124

125

126

127

128

129

CBolicTBa CpaBHEHUH 110
MOJTYJIO

OcTaTKu CyMMBI U
MIPOU3BEAECHUS 1O 1
JAHHOMY MOYJTIO

KonTponbnas pabota no

temaM "Crenenu", 1
"lenumocTp"

[ToBTOpEHUE U

0000111eHne. Pentenne

JIMHEWHBIX HEPABEHCTB C

OJHOM TIEpEMEHHON U 1
CHCTEM JIMHCHHBIX

HEPABEHCTB C OJJTHOM

MePEMEHHOMN

IToBTOpEHUE U

o0o0mienue. Pemenune

JIMHENHBIX HEPABEHCTB C

OJHOU EPEMEHHOU U 1
CHCTEM JINHEWHBIX

HEPaBEHCTB C OJIHOU

MEPEMEHHOMN

[ToBTOpEHME M

00o0011IEHHE.

ToxxnmecTBEeHHBIE

npeoOpa3oBaHUs 1
BBIPAXEHUI, COIEpPIKALINX
apudmMeTHIecKue

KBaJIpaTHBIE KOPHU



IToBTOpEHME U

000011teHne. Pentenne

130 KBaJPAaTHBIX YPaBHECHUM.
Pemenue TeKCTOBBIX 3a1a4
C TIOMOIIIBIO KBaJIPATHBIX

ypaBHEHU I

[ToBTOpEHME U
131 0000111eHne. Pentenne
3aJ1a4y U3 peabHOM KU3HU

IToBTOpEHME M
obobmeHue.
ToxnecTBeHHbIE
npeoOpa3oBaHus
palOHaIbHBIX
BBIPAKECHUI

132

IToBTOpEHME M
0000menue. Pemenne
JTPOOHO-PAIMOHATBHBIX
yYpaBHEHUM, CBOJSALINXCS K
133 JIMHEHHBIM WM K
KBaJIPATHBIM YPaBHEHUSIM.
Pemenne TekCTOBBIX 3a0a4
C TIOMOIIBIO TPOOHO-
palMOHAIBHBIX YPABHEHUI

IToBTOpEHME U
134 000011tenne. Pentenne

TEKCTOBBIX 3aj1a4
Pa3IUYHBIMH CTIOCO0aAMU

135 HToroBast KOHTPOJIbHAS



pabora

[ToBTOpEHME N
136 0000menue. Pemenue 1 0
3a71a4 U3 peajbHON KU3HU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



9 KJIACC

Ne
n/n

Bcero

Tema ypoka

KonTpoibHbie
padoThI

Oynkuus. CBoiicTBa QyHKUINII:

HYJIM QYHKIMH, TPOMEKYTKU
3HAKOMOCTOSTHCTBA (PYHKIIUH,
IPOMEXKYTKU BO3pACTaHUS U
yObIBaHUs QYHKINH, YETHBIE U
Heu€THbIe PyHKLINH,
HauOoJIbIIIee U HAUMEHbIIIee
3Ha4YeHUs (QYyHKIHUU

Oynknus. CBoicTBa QyHKIIHIA:

HYTH (QYHKIH, TPOMEKYTKA
3HAKOMOCTOSIHCTBA (DYHKIIUH,
IPOMEKYTKH BO3PACTaHUS U
yObIBaHUs (YHKIINH, YETHBIE U
HEeuéTHbIE (PYHKIUH,
HauOoJIbIIIee U HAaUMEHbIIIEe
3HaYeHUs QYyHKIUU

[TocTpoenue rpapukos
(GYHKLUH C TOMOIIBIO
npeoOpa3oBaHui

[TocTpoenue rpadukos

KoaunuecTBO 4acos

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

(GYHKLINH C TOMOIIBIO
npeoOpa3oBaHUA

Ksagparusiii Tpéxunes. Kopau

KBaJPaTHOIO TpEXUJICHA

PasnosxeHnue KkBaJpaTHOrO
TpéXuiieHa Ha JIUHEITHbIe
MHO>KUTEH

PasnoxeHue kBagpaTHOrO
TpéXuiieHa Ha JTUHEITHbIe
MHO>KUTEH

KBanpatnunas GyHkius u e

CBOMCTBA

[Tapabomna, KoOpAUHATEI
BEpILKHBI 1apadoibl, OCh
CUMMETPUHU NapadoJIbl

[TocTpoenue rpaduxa
KBaJpaTUYHOMN (QyHKIIMH

[TocTpoenue rpaduka
KBaJIpaTUYHON QPyHKIMU

[TocTpoenue rpaduka
KBaJIpaTUYHON QPyHKIMU

[Tonoxxenue rpaduka
KBaJIpaTHYHON PYHKIIUU B
3aBHCHUMOCTH OT €€

K03 (HULIUEHTOB
[Tonoxxenue rpaduka
KBaJIpaTHYHON PYHKIIUU B
3aBHCHMOCTH OT €€
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16

17

18

19

20

21

22

23

24

K03 (HUIIUEHTOB

Hcnonp3oBanue cBONUCTB
KBaJIpaTHYHOW (PYHKIIUU AJIsI
pelIeHus 3a1a4y

Hcnonp3oBanue cBONUCTB
KBaJAPaTUYHON QYHKIIUH TS
pelIeHUs 3a1a4

Hcnonn3oBanue cBOMCTB
KBaJIpaTUYHON PyHKLIUU AJIs
penieHus 3aaa4

Crenennble QyHKINH C
HATYpaJIbHBIMH [TOKA3aTeISIMHU,
ux rpaduku u cBOHCTBA

Crenennble QyHKINH C
HaTypaJIbHBIMH ITOKA3aTeISIMHU,
UX rpaduKu U CBOMCTBA

CrenenHble (QyHKIIMU C
HaTypaJIbHBIMU I10Ka3aTelsIMH,
UX rpaduKu 1 CBOMCTBA

Crenennble QyHKIIMH C
HaTypaJbHBIMH [TOKa3aTeIMHU,
uX rpaduKu U CBOMCTBA
['padukn GyHKIHML: y = VX , ¥
=3x,y=|x|

['padukn GyHKIMI: y =VX , y =
Wx,y=|x|

I'paduku pyskmmit: y = VX , y
=3x,y=|x|



25

26

27

28

29

30

31

32

33

34

35

36

Konrtponbnas padora mo reme
"®yHkuun"

IlonsTHe 0 pemieHun
HEPABEHCTBA C OJTHOU
nepeMeHHON. MHOXeCTBO
pELICHUI HEPABEHCTBA

KBanpaTHble HEpaBeHCTBa €
OJIHOM IIEPEMEHHON

KBaapatHbie HEpaBeHCTBA C
OJIHOM ITEpEMEHHOMN
Pemenne HepaBeHCTB
rpauuecKuM METOJIOM H
METO/I0M MHTEPBAJIOB
Pemenne HepaBeHCTB
rpagu4ecKuM METOAOM U
METOJIOM UHTEPBAJIOB

HepaBeHctBa, coaepxaiue
3HaK MOJYJIs

HepasenctBa, conepxamue
3HaK MOJYJIs

CucTtemMbl HEpaBEHCTB C OJHOM
MepEMEHHOMN

CucTtemMbl HEpaBEHCTB C OJAHOU
MEPEMEHHOMN

Penrenne TeKCTOBBIX 3a7a4 C
MOMOIIIbIO HEPABEHCTB, CUCTEM
HEPaBEHCTB

Penrenuie TeKCTOBBIX 3a7a4 C



37

38

39

40

41

42

43

44

MMOMOIIIBbIO HEPABCHCTB, CUCTEM
HEPAaBCHCTB

HepasenctBo ¢ neyms
NepeMeHHbIMU. Pelienne
HEPaBEHCTBA C JBYMS
NIEPEMEHHBIMU

['padpuaeckuii MmeToa perieHus
CHCTEM HEPaBEHCTB C JBYMS
nepeMEHHBIMU

Cucremsbl HEPABCHCTB C ABYM:L
MNEPEMCHHBIMU

KonTponbHas padota no teme
"KBanpatHbie HepaBeHCTBA"

bukBapaTHble ypaBHEHUS

IIpumepsl IpUMEHEHUH
METOJI0OB PaBHOCHJIBHBIX
npeoOpa3oBaHuil, 3aMeHbI
HepeMEeHHOH, rpadu4ecKoro
METO/1a IIPU PEIICHUH
ypaBHeHU# 3-i1 u 4-i1 cTeneHei

IIpumepsl IpUMEHEHUH
METOJI0B PAaBHOCHJIBHBIX
npeoOpa3oBaHuil, 3aMeHbI
NepPEeMEHHO, rpaduueckoro
METO/1a IPU PEIICHUH
ypaBHEeHUH 3-i1 U 4-i1 cTeneHen

IIpumepsl IpUMEHEHUH
METO/I0B PaBHOCUJIbHBIX



45

46

47

48

49

50

51

52

53

npeoOpa3oBaHUii, 3aMEHbI
NEePEMEHHOI1, rpaduueckoro
METO/Ia MPU PEeLIeHUU
ypaBHeHUH 3-i1 U 4-i1 cTeneHein

Pemenue npo6HO-
pPalMOHAIBHBIX YPAaBHEHUN U
HECPABEHCTB

Pemenue npo6HO-
palMOHAIbHBIX YPABHEHUHN U
HEPABEHCTB

Pemenue npo6HO-
palMoOHAIBHBIX YPAaBHCHHUN U
HEPABCHCTB

Pemenue npo6HO-
paroHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

Pemenne cucrem ypaBHEHHUH ¢
JIBYMS IIEPEMEHHBIMU

Pemenne cucrem ypaBHEHUH ¢
JBYMsI IIEPEMEHHBIMU

Pelenue mpocTenImx CUCTEM
HEJIMHENHBIX YPaBHEHUM C
JBYMSI IIEPEMEHHBIMU
Pemenne nmpocredmumx cuctem
HEJIMHENHBIX YPaBHEHUM C
JBYMSI IIEPEMEHHBIMU
Pemenne nmpocredmmx cuctem
HEJIMHENHBIX YPAaBHEHUH C
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55

56

57

58

59

60

ABYMs ICPEMCHHBIMUA

Pemienue npocTelmmx cucteM
HEJIMHENHBIX YPaBHEHUM C
JBYMsI IEpEMEHHBIMU

['padpuaeckuii MmeToa perieHus
CUCTEMbI HEJIMHEHHBIX
YpaBHEHUH C IBYMS
NepeMEHHBIMU

['paduyeckuiit MeToA pelieHus
CUCTEMbI HEJIMHEHHBIX
YpaBHEHUH C IBYMS
MePEeMEHHBIMH

Cucrema IByX HEJIMHEHNHBIX
YpaBHEHUH C IBYMS
MEPEMEHHBIMH KaK MOJIETb
peanbHOM cUTyaluu

Cucrema 1ByX HETMHEHHBIX
YpaBHEHMH C IByMs
NEPEMEHHBIMH KaK MOJIENb
peanabHON CUTyaluu

Cucrema 1ByX HETMHEIHBIX
YpaBHEHUH C JIBYMSI
NEPEMEHHBIMH KaK MOJIENb
peanabHON CUTyaluu

Cucrema IByX HEJIMHEMHBIX
YpaBHEHUH C JTBYMSI
MEePEMEHHBIMH KaK MOJIENb
peaIbHON CUTYyalluH



61

62

63

64

65

66

67

68

69

CucreMa HEJTMHEHHBIX
YPaBHEHHI € TTapaMeTPOM

CucreMa HeJIMHENHBIX
YPaBHEHUH C IapaMeTPOM

CucreMa HEJIMHEHHBIX
YpaBHEHUH C TapaMeTPOM

IIpocreiine HepaBeHCTBa C
JIBYMsI IEPEMEHHBIMU U UX
CUCTEMBI

KonTponbHas pabota no teme
"VpaBHEHUsI, HEPABEHCTBA U UX
cucrtembl"

IToHsTHE YKCITIOBOM
IOCJIEIOBATEIILHOCTH.
Koneunrie u OecKOHEUYHEIE
MOCJIETOBATEIIEHOCTH

OrpanundeHHas
MIOCJIE0BATENBHOCTD.
MOHOTOHHO BO3pacTaroas
(yOmIBaroas)
MOCJIEI0BATEIBHOCTh

CniocoObI 3a/1aHus
MOCJIe0BATEILHOCTH:
OIKCAaTENIbHEIN, TAOJUIHBIN, C
MOMOIIbIO (OPMYJIIBI N-TO
4JIeHa, PpEKYPPEHTHBIN
Apudmerndeckas u
r€OMETPUUYECKAs POrPECCUU
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71

72

73

74

75

76

77

78

79

Apudmernueckas u
reOMEeTpUYecKas IPOrPecCUu

CBolicTBa 4JIEHOB
apu(MeTHIECKON U
r€OMETPUYECKON ITPOrpeECCUi

CBoiicTBa WICHOB
apupMeTUIECKOr 1
r€OMETPUYECKON ITPOTrPECCUI

@opMyIbl N-TO 4ieHa
apudMeTHIecKoil u
T€OMETPUUECKON MPOTPECCUi

@opMyIsl N-TO YIECHA
apudmMeTHIecKoil u
T€OMETPUUECKON MPOTPECCUi

DopMyIbI N-TO YIECHA
apupmMeTHIecKoil u
r€OMETPUUYECKON ITPOTrPeECCUi

@DopMysbl CyMMBI IIEPBBIX N
YJICHOB apu(PMeTHIECKOU U
r€OMETPUUYECKON ITPOTrPECCUi

DopMyIbI CYMMBI IIEPBBIX N
YJICHOB apu(METHUECKON U
T€OMETPUYECKON ITPOrPECCUi
@opMyIBI CyMMBI IEPBBIX N
YJICHOB apu(METHUECKON U
T€OMETPUYECKON ITPOrpeECCUit
3amaun Ha TIPOLICHTHI,
0aHKOBCKHUE BKJIAAbl U KPEIUTHI
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81

82

83

84

85

86

87

88

89

90

3aauu Ha IPOLIEHTHI,
0aHKOBCKHE BKJIQIbl U KPEAUTHI

3aauy Ha IPOLIEHTHI,
0aHKOBCKHE BKJIAJIbl U KPEIUTHI

3&,[[3‘11/1 Ha IMPOUCHTHI,
0OaHKOBCKHE BKJIaJbl U KPEAUTHI

3aauu Ha IPOLEHTHI,
0aHKOBCKHE BKJIQJIbI U KPEAUTHI

3aauu Ha MIPOLIEHTHI,
0aHKOBCKHE BKJIAJIbI U KPEIUTHI

33.,[[21‘11/[ Ha IMPOUCHTEI,
OaHKOBCKHE BKJIaAbl 1 KPCAUTDBI

[IpencraBienue 0 CXOAUMOCTH
IIOCJIEI0BATEIbHOCTH, O
CYMMHUPOBaHUU OECKOHEUHO
yOBIBaroIIeil reoMeTpu4ecKoi
IIPOrPECCUU

[IpencraBnenue o CXOAUMOCTH
IIOCJIEI0BATEIbHOCTH, O
CYMMHUPOBaHUU OECKOHEUHO
yOBIBaroIIeil reoMeTpu4ecKoi
IIPOrPECCUU

Meron maremaT4ecKoin
WHIYKITUN

Meron maremaT4ecKoin
WHIYKITUN

Konrponbnas padora no reme
"YucnoBbie
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94

95

96

97

98

99

100

[I0CJIEI0BATEIBHOCTH U
nporpeccun”

Kopens n-ii crenenu. CoiicTBa
KOpHS N-U CTENEeHU

Kopens n-if crenenu. CBolicTBa
KOpHSI N-i CTeNEeHU

Kopens n-ii crenenu. CBoiicTBa
KOpPHsI n-il cTeneHu

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTelIeM U €€ CBOICTBA

CrenieHb ¢ pairoOHaJIbHBIM
IoKa3arejieM U €€ CBOMCTBA

Crenens ¢ paliMOHAIbLHBIM
IIOKa3aTelIeM U €€ CBOICTBA

ToxxnmecTBeHHBIE
npeoOpa30BaHMs BRIPAKEHUH,
coAepKalnX KOPeHb n-il
CTEIECHU

ToxaecTBeHHEIS
npeoOpa30BaHMs BEIPAKEHUH,
coAepKalnX KOPeHb n-il
CTENEHU

ToxaecTBeHHEIS
npeoOpa3oBaHus BEIPAXKEHUH,
coAepKalnX KOPeHb n-il
CTENEHU

ToxaecTBeHHEIS
npeoOpa3oBaHus BEIPAKEHUH,
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102

103

104

105

106

107

COACpKAUX CTCIICHDb C
panrOHAJIBHBIM IIOKA3aTCIEM

ToxaecTBEHHBIE
npeoOpa30BaHMs BBIPAXKEHUH,
COJIEpXKAIINX CTEIEHb C
palMoHaIbHBIM [MOKa3aTeIeM

KontponbHas padora 1mo reme
"CteneHs ¢ pallMOHAIbLHBIM
nokasareyiem"

[ToBTOpEeHME 1 0000IIEHNE.
Yuciia v BBIYUCIICHHS (3aITUCh,
CpaBHEHHUE, ACHCTBUSA C
JIEUCTBUTEILHBIMH YUCIIAMHU,
YUCJIOBast MpsMasi)

[ToBTOpeHue u 06001IIeHHE.
Yucna v BBIYHCIICHUS (3aIHCh,
CpaBHEHHE, AEHCTBUS C
JeHCTBUTELHBIMU YHCITAMH,
YHCIIOBas psiMast)

[ToBTOpenue n o6obIIEeHHE.
Yucna ¥ BIYUCICHUS
(IpOLIEHTHI, OTHOLIECHHS,
MIPOIOPLIMH)

[ToBTOpenue n o6oOIIEeHHE.
Yucna ¥ BBIYUCICHUS
(TIpOLIEHTHI, OTHOILIEHUS,
MIPOIOPLIKH)

[ToBTOpenue u o6oOIIEHHE.
Yucna u BBIYUCIEHUS
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109

110

111

112

113

(peuieHue 3a1a4 U3 peabHON
JKH3HH)

[ToBTOpenue n o6oOIIEeHHE.
Yucna v BBIYKCICHUS
(pewieHue 3a1a4 U3 peajbHON
JKU3HU)

[ToBTOpeHHE 1 0600IICHNE.
Yucna v BIYUCICHUS
(oxpyrienue, npubIMKEHUE,
OIICHKA)

[ToBTOpEeHME K 0000IIEHNE.
TekcToBble 3a7auu (peuieHue
TEKCTOBBIX 337124
apu(pMETUYECKUM U
anredpanyeckuM croco0amm)

[ToBTOpenue n o6obIIEeHHE.
TekcroBble 3a1auu (penieHne
TEKCTOBBIX 33134
apuhMETUYECKUM U
anredpanvyeckuM croco0amm)

[ToBTOpenue n obobIIEeHHE.
TekcToBbIe 3a1a4u (perieHne
TEKCTOBBIX 3a7a4
apuhMETUIECKUM 1
anredpanvdeckuM croco0amm)

[ToBTOpenue n oboOIIEHHE.
TekcToBbIe 3a1a4u (perieHne
TEKCTOBBIX 3aj1a4
apuMETUYECKUM H
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115

116

117

118

anredpanvdecKuM croco0amm)

[ToBTOpeHHE 1 0000IIEHNE.
TexcToBble 3aauu (penieHue
TEKCTOBBIX 337124
apuQMEeTHIECKUM U
anredpanvdecKuM croco0amm)

[ToBTOpeHHE 1 0000IIEHNE.
TekcToBbIe 3a/1a4M (pelieHue
TEKCTOBBIX 337124
apu(pMETUYECKUM U
anredpanvdecKuM Croco0amm)

[ToBTOpEeHME 1 0000IIEHNE.
AnrebpanuecKue BhIpaKECHUS
(mpeobpazoBanue
anredpanvdeckux BbIPAKEHUH,
COJIepIKAIINX CTETIEHb C IEbIM
MOKa3aTeJIeM )

[ToBTOpeHue u 06001IIEHNE.
Anrebpanyeckue BbIpaKeHHs
(mpeobpazoBaHue
anredpandeckux BbIPAKEHUH,
COJIepKAIINX CTENEHb C LEJIbIM
MOKa3aTeJIeM )

[ToBTOpeHue u 0600MIIEHNE.
Anrebpanyeckue BbIpaKeHHs
(mpeobpazoBaHue
anredpanvdecKux BHIPAKEHUH,
COJIepIKaIINX CTENEeHb C LETbIM
MOKa3aTeJIeM)
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120

121

122

123

124

[ToBTOpenue n o6oOIIEHHE.
AnreGpanydecKyie BRIpaKeHUS
(mpeobpazoBaHue
anreOpanyecKux BBIPAKECHHH,
cofieprKaImx apupMeTHIecKuit
KBaJIpaTHbIN KOPEHb)

[ToBTOpeHHE 1 000OIIEHNE.
AnreGpanyecKue BhIPaKEeHH
(mpeobpazoBaHue
anredpanvdeckux BbIPAKEHUH,
coJepKanmx apuHMeTHIECKHUI
KBaJIpaTHbIN KOPEHb)

[ToBTOpEeHME 1 0000IIEHNE.
Anrebpanyeckue BhIpaXKeHUs
(mpeoOpa3zoBaHme
anredpanvdeckux BbIPAKEHUH,
coJiepXKamux apuGMeTHIeCKuit
KBaJIpaTHbIN KOPEHb)

[ToBTOpenue n obobIIEeHHE.
Anrebpanueckue BhIpaXKEHUS
(mpeobpazoBaHue LEBIX U
JIPOOHO-pallMOHATIBHBIX
BBIpaXKCHHUI)

[ToBTOpenue n oboOIIEHHE.
AnrebpanuecKue BhIpaXKEHUS
(mpeobpazoBaHUe TETBIX U
JTPOOHO-paIIMOHATIBHBIX
BBbIPaXXCHUI)

[ToBTOpenue u o6oOIIEHHE.
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127

128

129

AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHue LETBIX U
JIpOOHO-paIMOHATIBHBIX
BBIPKCHHI )

[ToBTOpenue n o6oOIIEeHHE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHuE LEBIX U
JPOOHO-paIMOHATLHBIX
BBIPKCHHI )

[ToBTOpEeHMe U 06001IEHUE.
AnrebpanuecKue BRIPAKCHHS
(pa3noxeHre MHOTOUJICHA Ha
MHOJKHTEITH, B TOM YHCIIE C
UCIIOJIb30BaHHEM (hopmy
COKPALICHHOTO YMHOKEHHS)

[ToBTOpeHue u 06oo1IIEHNE.
Anrebpanueckue BhIpaXKEeHUs
(pa3noxeHue MHOTOUWIEHA Ha
MHOXHTEJH, B TOM YHUCIIE C
UCTOJIb30BaHuEM (hopmyIl
COKpAIIEHHOTO YMHOXEHUS)

[ToBTOpenue n o6oOIIEeHHE.
AnrebpanuecKue BhIpaXKEHUS
(pa3noxeHue MHOTOUWIEHA Ha
MHOXHTEJH, B TOM YHUCIIE C
WCIIOJIB30BaHUEM (POopMyIT
COKPAIIEHHOTO YMHOXEHUS)

[ToBTOpenue u o6oOIIEHHE.
AnreOpanydecKye BRIpaKeHUs
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131

132

133

134

135

136

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

(MOAEenMpOBaHUE C IOMOILBIO
(bopMyI peanbHbIX IPOLECCOB
U SIBJICHUI)

OyHKIKU (TOCTPOEHUE,
CBOMCTBA U3yYEHHBIX

b yHKITHI)

[ToBTOpeHHE 1 0000IIEHNE.
@yHKIMH (IOCTPOEHUE,
CBOMCTBA U3yYEHHBIX
ymKIHiT)

[ToBTOpEeHME K 0000IIEHNE.
@OyHKIUH (IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX
ymKIHiT)

[ToBTOpenue n obobIIEeHHE.
OyHkuuu (rpadpuueckoe
peleHre ypaBHeHUH U UX
CUCTEM)

[ToBTOpenue n o6obIIEeHHE.
OynHkuu (rpadpuyeckoe
pelIeHue ypaBHEHHH U UX
CHUCTEM)

Hrorosas KOHTpPOJIbHAA pa60Ta

[ToBTOpeHue u 0600MIIEHNE.
OyHKIMH (MOJIETUPOBAHHE
peaNTbHBIX MTPOIIECCOB)
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






