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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEeYMBACT U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHMTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OoOy4JaronMxcsi HAy4YHbIX MPEACTABICHUM O TIPOUCXOXKJIEHUU U CYIIHOCTHU
anredpanuecknux aoOCTpakiuii, croco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(bOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIILJIECHUS, HEOOXOAMMBIX
JUIs aJanTaldd B COBPEMEHHOM Iu¢poBoM obmectBe. M3yduenue anredpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBAaTh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEUCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHue Kypca anreOpbpl 0OecrneurBaeT pPa3BUTHE JIOTMYECKOIO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anreOpe mpeanoygaracT 3HAYUTENBHBIA OOBEM CaMOCTOSITEIBLHOU
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

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
JVMHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpYTMMH €ro JUHMSIMHU. B Xxone u3ydeHus Kypca oOydaroluMcsi MPUXOAUTCA
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTUYeCKOro
oOpa3oBaHMsi W  CIOCOOCTBYIOUIME  OBJAJCHUIO  OOYYalOIIMMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JaNbHENIIer0 U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YMCIE HAa YPOBHE OCHOBHOTO 00IEero oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



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

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyUarOIMIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi y4eOHBIH MaTepuan TPYNIHPYETCS BOKPYT  pallMOHAJIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHUs TPOLECCOB U  SBJICHUMN
peasibHOrOo Mupa. B 3agaun oOyueHuss anreOpe BXOIAT TakkKe AalibHEHIIEe
pa3BUTHE AJITOPUTMUYECKOTO MBILUICHUS, HEOOXOJIMMOI0, B YAaCTHOCTH, MJIA
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAQUUECKON JTMHUH HALEIEHO Ha MOJIyYeHUe
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEICTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepUu3yeTcs U3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBSI3aHHBIX C HHMM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTe€MaTH4eCcKOro MojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIOCOOCTBYIOT (OPMHUPOBAHHIO  yMEHUMU
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUM W ydaT UX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIUX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YUYarOIIUXCsl.

CornacHo yueOHOMy MaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«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 Hezeno), B 9
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Paunonaneubeie uyucia. CpaBHeHUe, YNOpSAAOYMBAHHE M apudmeTHuecKue
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

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

Pemenne TekCcTOBBIX 3a1a4d apudMeTHIeCKUM criocobom. Pemenune 3amay u3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TPOMOPIUN MpU pEelIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie m coctaBHble yucna. YETHple W Hedy€THblE uncna. lIpusHaku
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.

HauGonpiuit o0mumii 1eauTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3aumHo nipocteie unciia. Anroputm EBknunaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BripakeHre ¢ NEpeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBienre 3aBUCUMOCTU MEK]Ty BETMYMHAMU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxIeCTBEHHbIE TPEOOPA30BAHUS ANTreOpanuecKuX BbIPAKEHUN.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHoOroujieH cTaHaapTHOro Bujaa. CTENneHb MHOTIOWICHA.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE U JiejeHne MHorowieHoB. [IpeoOpazoBanue
1I€JIOr0 BBIpaXEHHsI B MHOTOWICH. KopHr MHOTOUJIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJIpaTOB JIByX BBIPAXEHUM, TMPOU3BEACHUE PA3ZHOCTU U CYMMBI JIBYX
BBIPQKEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIpAKEHUH.

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

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OJHOM TIEPEMEHHOW. PaBHOCWIBHOCTHL ypaBHEHWH. YPaBHEHHUE  Kak
MAaTEMATHYECKasi MOJIENIb PEAIbHOM 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. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
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 JIMHEWHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

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

[TpsimoyronbHas cucreMa KOOpAMHAT. AOcCHucca UM OpJAuHATa TOYKM Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIUS Kak MareMmaTudeckas MoOJeNb peajgpHoro mpouecca. OOnacthb
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha [IPUMEPax pealbHbIX 3aBUCUMOCTEMN.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢dyuknuu y = |X|. Kycouno-3aganubie 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 UKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

[IpencraBiieHnss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoOXecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a/a4.

Pasmepsl 0OBEKTOB OKpYXAIOUIETO MHpA, AJUTEIBHOCTh IPOLIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AnredOpanveckue BbIPAKEHUS

Anreb6panueckas apoOb. JlomycTUMble 3HA4YEHHUs] NMEPEMEHHBIX B JAPOOHO-
palnoHaNbHBIX BbIpaxeHUsIX. OCHOBHOE CBOMCTBO airedpanyeckoil apoowu.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

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

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opmyia KOPHEM KBagpaTHOTO YpaBHEHMS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUH.

HpoOHo-panioHanbHble  ypaBHEHHs. PeleHue  ApoOHO-paIiMOHATBHBIX
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 OHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHOM ITEPEMEHHOM.

DyHKIMHA

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

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

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

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero 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 4-11 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 Irpa)MuecKUM 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
nepeMeHHbIMU. CHCTeMbl HEpPAaBEHCTB C JIBYMs MEepeMEeHHbIMH. | 'paduueckuii
METOJ PEILIEHUSA CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUU

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pACTaHMs M yObIBaHUSA (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
3aBUCUMOCTH OT €& koo duumenToB. I'paduku pynkuuii y =ax2, y = a(x — m)’uy
= a(x —m)? +n. Iloctpoenne rpadhMKoB (yHKIMI ¢ MIOMOIIBIO IIPEO0OPA30BAHUI.

JHpo6no-nuneiinas ¢pynkius. MccnenoBanue GyHKIIHA.

Oynkuus Y = X" ¢ HaTypanbHBIM MOKa3aTeneM N u e€ rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOUIBI0 (HOPMYIBI N-TO
YJIeHa, PEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoi W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMETHYECKO U reomMeTpuyeckor mnporpeccuid. @opmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHMs IPOrpaMMbl 10  MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEAIU3ALUU €r0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTM MAaTEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

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



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIMIMOKY M TaKOTO e IIpaBa JIPyroro 4yeaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJILHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MMyTEeH UX pPelIeHNs,;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

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

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUTIOTE3bI 00 00BEKTAX U SABJICHUSX, B TOM YHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHS, (OPMYJIHPOBATH M OICGHMBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKH MAaTEMATUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIPUHUMATh,  (OPMYyIUPOBaTb U  MPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

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

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

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

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEICHUSA, BbIOMpaTh HauOoJiee MOAXOASIMMUA ¢ y4ETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh TUIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIICHHS W BBIBOJBI MO PE3YJIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

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

Pabora ¢ unpopmanmeii:

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

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

BbIOMpaTh (QopMy mpenacTaBieHUuss HWHPOpPMAMKM W WIUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

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

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/€¢ 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

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

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, TUTAHMPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaJa B OOMmMUN pe3ysibTaT IIo
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

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

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHN TPU U3yYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity oOydyenus B 7 kjacce 00y4JaroIHUics MOTYYUT CIASAYIONTNE MPeIMETHbBIC
pe3yJIbTaTHI:

Yucsaa 1 BBIYMCIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OxHOM (OPMBI 3alUCH YHCENl K Jpyrou (mpeoOpa3oBbIBATH
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa palMOHAIBHBIX YHCENl TpPU PELICHUHM 3a7ad, MPOBEICHUU
pacCyXJIEHUM U 10Ka3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAJIbHBIC YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHAIBLHBIMU YUCJIaMH, UCIIOJIb30BaTh CBOMCTBA YMCEI U MpaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBINoMHATH 1EMCTBUS CO CTENIEHIMU C HATYpaJIbHBIMU IMOKA3aTEIsIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yyucia W CTENEHW C HaTypaJlbHBIM IOKa3aTesieM, MPUMEHSTh pa3HOOOpa3HbIC
CrIoCOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONW CHUTyallud, BBIMOJHATh NPUKUIKY U OIEHKY pe3yjbTara
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEILICHUH MPAKTUYECKUX 3a7ad.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXKH, JPyrue CpeACTBa NPEACTaBICHUSI ITaHHBIX IMPHU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yAbTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eTuMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 337a4 MPU3HAKU JEIIUMOCTHU Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

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.

Hcnonp30Barh anredpanyecKkyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

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

Hcnonp30BaTh  MOHATHE  TOXKAECTBA,  BBINOJHATH  TOXKICCTBEHHBIC
peoOpa3oBaHus BhIPaXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHoOrouneHsl.

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

BoimonHaTe neficTBus (CI0KE€HUE, BHIYMTAHNUE, YMHOKEHHUE) C OJJHOUICHAMU
¥ C MHOTOWICHAMH, TPUMEHSATH (POPMYJIbI COKPAIIEHHOTO YMHOXEHUS (KBajapaT u
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHHUS 3a CKOOKHM OOIIEr0 MHOKHUTEJNS, TPYNIUPOBKH CllaraeéMbIX, PUMEHSSA
(bopMyIibl COKPAIIEHHOTO YMHOKEHUSI.

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

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IIOKA3aTEIsMHU IS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

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

[TonOupaTe npuMepbl Map 4YUCEN, SBIAIOIIMXCS PEUIEHUEM JIMHEHHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



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

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH IO YCJOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxath HA KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOILINE 3a1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (QYHKIMH, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMH, HAWOOJIbIlIEE M HAUMEHbIIIEE
3HauYeHUs (PYHKITHN).

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

K koniry o0ydyeHus B 8 kiacce o0ydarmuiics MOTYyUUT CISAYIONINE TPEAMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOJAUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIB3YS pu HEOOXOIMMOCTH KaJbKYJIATOP, BBINIOJIHATH



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300pakaTh EUCTBUTEIbHbBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

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

J1emMMocCTb.

CBoOOMHO oOmepupoBaTh TMOHSATUEM OCTaTKa IO MOJYJII0, TPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palilnOHAIbHBIE BHIPAKEHUSI.

HaxonuTe AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

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

BBINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBHBIX BEIPAKEHU.

[TpumeHsTh npeoOpa3oBaHUs BEIPAXKEHUM I pelIeHUs Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

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

HppanmoHanbHbIE BEIPAKEHUS.

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

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIb3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemars kBagpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNbHBIE YPaBHEHHUS.

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

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
NpPUMEHEHHEM TrpapuuecKuX MpeAcTaBleHUuN (ycTaHaBIWMBaTh, HMEET JIU
YPAaBHEHME WM CUCTEMA YPAaBHEHHUW PEIICHUSA, €CIM HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H MOJTYyYEHHBIN pe3yJbTaT.

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

DyHKIMHA

[Tonnmath ¥ UCHOJB30BaTh (PYHKUIMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

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

K koHiy 00y4yeHus B 9 kiacce o0ydaromMiics NOTYYUT CIEAYIOIINE TPEAMETHBIE
PE3YJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [MOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM MOKA3aTEeNeM, HCIOJb3Yys MpH HEOOXOJAUMOCTH KaJbKYJATOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

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

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE YHUCJIA, OKPYTIATH
JNEWCTBUTEIIBHBIE YUCIIA, BBIINOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMEepUpOBaTH MOHATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOI'O TPEXUWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKHUTEIIU.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE U KBaApPATHBIE YPAaBHEHUS, YPaBHEHUs, CBOMSIIMECSH K
HUM, IPOOHO-paIMOHAJIbHBIE YPABHEHHUS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewats nuHEVHbIE HEPAaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, HUCIOJb30BAThH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

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

Pemats HECIOKHBIE CHCTEMBI HEJIMHENHBIX YPAaBHEHUH C TapaMETPOM.



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

Pemiatb  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

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

[IpoBOANTH MCCIIEIOBAHNS YPABHEHUN M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuMm CrocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHCHUI, HEPABEHCTB, UX CHCTEM.

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

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOMHO oOmepupoBaTh TMOHATHSAMHU: 3aBUCUMOCTh, (YHKIHUS, Tpaduk
byHKIMU, TpsMas MOPONOPIHUOHATIBHOCTh, JIMHEWHas GyHKIUS, oOpaTHas
MPONOPLHHUOHANIBHOCTD, Mapadosia, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

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

Pacno3naBaTh KBajpaTHyHyr0 (QYHKIHIO 110 (opmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peabHOM XKU3HU, PUZUKU, TECOMETPUH.

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

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

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMU JIJIsI PEIICHUS 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.

ApupmMernyeckass ¥ reoMeTPUYECKas MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MTOCIEAOBATEIBLHOCTD, apupMeTHIecKas
Y T€OMETPUYECKasi TPOTrPECCHH.



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

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJB30BaHWEM (opMya N-To  dieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IMOCIEIOBATEILHOCTH TOYKAMH Ha KOOPIWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qrCIie 3aa4d U3 PEATbHOMN JKU3HM (C MCIIOJIb30BAaHUEM KabKYJIATOPA, IIUPPOBHIX
TEXHOJIOTHH).

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

HmeTh nipeacTaBieHUe O CXOUMOCTH TOCIIEIOBATEILHOCTH, YMETh HAXOUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

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



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBo 4yacoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne ni/m KoHTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoTshI

1 UNCJIA U BBIYUCJIEHMA. 11 1
PanmonaneHble uncna (MOBTOpEHUE)

5 OVYHKIMU. Koopaunatel u 17 1
rpaduxu. OyHKIuu

3 AJITEBPAMYECKUE BBIPAXXEHW . 7
BripakeHus ¢ nepeMeHHBIMH

4 YPABHEHI/I{I N CUCTEMBI 10 1
YPABHEHMUMN. Jlunelinble ypaBHEHUS

5 UNCJIA 1 BBIYUCJIEHMA. Crenens ¢ 6
HaTypaJIbHBIM MOKa3aTeleM

5 AJITEBPAMYECKUE BBIPAXXEHNW . 23 1
MHoro4sieHbI

7 AJITEBPAMYECKUWE BBIPAXXEHNW . 14 1
DopMyITbl COKPAIIEHHOTO YMHOKEHUS
UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
OYHKIUUN. Jluneiinas pyHKIHSL 16 1
YPABHEHUA U CUCTEMbBI

10 YPABHEHUWU. CucteMbl THHEHHBIX 14 1
YpaBHEHUI

1 [ToBTOpenue, 060061IeHNE, 8 1

cUCTeEMAaTHU3alusd 3HaAaHUN




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoTshI

1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepasencrBa

5 UNCJIA U BBIYMCJIEHW . KBaapatHblii 17 1
KOPEHb

3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBanpathsie ypaBHeHUs

4 AJITEBPAMYECKUWE BBIPAXKEHU . 17 1
JpoGHOo-paliioHaIbHbIE BRIPAKECHUS

5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS

6 OYHKINN 15 1

7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu

8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 7 1

9 [ToBTOpEHME, 0606IH€HI:IC, 10 1
CUCTEeMAaTH3aI¥sl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8




9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM duekTpoHHbIE (LM (POBbLIE)
n/n NporpamMmbl Bcero Kourpoasunie o0pa3oBaTejibHbIE PecypChl
padoThI
1 OVYHKINHU 25 1
5 YPABHEHUMS 1 HEPABEHCTBA. 15 1
KBanparHbele HepaBeHCTBA
3 YPABHEHUS 1 HEPABEHCTBA. o5 1
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI
4 UHNCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU o5 1
U ITPOT'PECCHUUA
5 AJITEBPAMYECKUE BBIPAXKEHU . 12 1
CreneHs ¢ paluOHAIBHBIM MTOKa3aTeIeM
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 34 1
3HAHUUN
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 6




HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

Jara
U3ydeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

HOBTOpeHI/Ie. PanmonansHble yncna

[ToBTOpenue. CpaBHeHue,
YIOPSIOYUBAHNE U apU(PMETHUECKHE
JEUCTBHSA C PAllMOHAIBHBIMH YHCIIAMH

[ToBTOopenue. Hucmosas npsimas, MOJyJb
yucna

IToBTOpenue. IIpoueHTsl, 3anuch
MIPOLIEHTOB B BUJIE€ ApoOU U ApoOU B BUJIE
MIPOLIEHTOB

IToBTOpenue. Tpu OCHOBHBIE 3a7jaUn Ha
IIPOLIEHTHI

[ToBropenue. Tpu OCHOBHBIE 3a/1a4n Ha
MIPOLICHTHI

IToBTOopenue. Perienue TeKCTOBBIX 3a1a4
apudmeTryecKkuM crnocodom

[ToBTOpenue. Pemenne 3a1a4 U3 peasibHOMU
MIPAKTUKU Ha YaCTH, TPOOH, MPOLICHTHI,
MIPUMEHEHNUE OTHOLIEHUI U IPOIIOPLUNA
MpY PEUICHUHN 33724

IToBropenue. Pemenne 3ana4d u3 peanbHOU
MIPAKTUKU Ha YacTH, IPOOH, IPOLICHTHI,




IIPUMEHEHNE OTHOLIECHUN U NIPOIIOPLIUN
IIPY PELICHNN 33124

[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHre 3a1a49 Ha JIBYDKEHUE, padoTy,
MTOKYTIKH, HAJIOTH

1 KounTponbhas pabota no teme
"ParnoHanpHbIe ynuciia"

12 Koopaunara Touku Ha ipsamMoit

13 YucaoBbie TPOMEKYTKH

14 YucnoBbie TPOMEKYTKH

15 Paccrostarie Mex 1y AByMsI TOUKaMH
KOOPIMHATHOU IIPSIMOM
[IpssmMoyronbHas cucTeMa KOOpAUHAT.

16 Abcmucca 1 opArHaTa TOUYKH Ha
KOOPJAMHATHOM TIOCKOCTH
[IpsmoyronbHas cucTeMa KOOpAUHAT.

17 Abcmucca 1 opArHaTa TOYKH Ha
KOOPJIUHATHOMN TUIOCKOCTH

18 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu

19 UreHue rpadMKoB peabHBIX
3aBUCUMOCTEN

20 OYHKIMOHATBHBIE 3aBUCUMOCTH MEXKIY
BEJTMYMHAMU
[Tonstue @pynkunu. OyHKINSA KaK

21 MareMaThdecKas MoJIeJb PEaIbHOTO
mpoiecca

22 [Tonstue pynakmmu. OyHKIMSA Kak




MaTeéMaTuiuCCKas MOACJIb PEaJIbHOI'O
mponecca

[Tonsarue QpyHkun. OyHKIUSA KaK

23 MareMaTuyeckas MoJieJb PeaibHOTO
npoiiecca

24 OO6umacth onpeaesieHust 1 00J1acTh
3HaYEHUN PYHKINH

o5 OO6macTp onpeaesieHus U 00J1acTh
3HaYEHUN PYHKINH

26 CriocoOb1 3amanust pyHKIHH

27 I'paduk pynkumm

28 KonTponbhas padota no teme
"Koopaunats! u rpapuku. @ynkuun"

29 Bripaxkenue ¢ nepeMeHHbIMU. 3HAaYCHHE
BBIPKEHUS C IIEPEMEHHBIMU

30 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYCHHE
BBIPXKEHUS C TIEPEMEHHBIMU

31 Bripakenue ¢ mepeMeHHBIMU. 3HAYCHHE
BBIPKEHUS C IEPEMEHHBIMU

39 [IpencraBieHne 3aBUCHIMOCTH MEXTY
BEJTMYMHAMU B BUJE POPMYITBI

33 [IpencraBieHne 3aBUCHIMOCTH MEXKTY
BEJTMYMHAMU B BUJE POPMYITBI

34 Boruncnenus no popmynam

35 Beruucnenus no gopmynam

36 VYpaBHenue ¢ ogHol nepeMenHoi. Kopenb

ypaBHEHUS




CBoiicTBa ypaBHEHHI C OHOM

37 .
HIepEMEHHOMN

38 CaolicTBa ypaBHEHHI ¢ OTHON
MEPEMEHHOMN

39 PaBHOCHIIBHOCTD ypaBHEHUI

40 VYpaBHEHME KaKk MaTEMAaTHYECKasi MOJIENb
peanbHON CUTyalluH

41 Yucno KopHEH TUHEHHOTO ypaBHEHUs

42 Yucio KopHEeN JIMHEMHOIO YpaBHEHUS

43 Perienue TeKCTOBBIX 3aJau C TOMOIIBIO
JIMHEWHBIX YPABHEHUHN

44 JluneliHoe ypaBHEHUE, co/ieprKalliee 3HaK
MOJTyJIs
Kontponbnas paboTa mo Temam

45 "BoIpaykeHus ¢ nepeMeHHbIMH",
"JIuHeliHbIe ypaBHEHUS"

46 CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM

47 CBoiicTBa cTENEHH ¢ HaTypalbHbIM
IIOKa3aTesIeM

48 CBoiicTBa CTENEHU C HATYPAIbHBIM
MoKazaresieM

49 CBoiicTBa CTENEHH ¢ HAaTypalbHbIM
MoKazaresieM

50 3anuce yucia B IeCATUYHON MO3UIIMOHHON
CUCTEME CUHMCIICHUS

51 3amnuceh Yncia B JeCITUYHON ITO3UIIHOHHON

CHUCTEMCE CUUCIICHUA




Opnowienbl. OQHOWIEH CTaHIAPTHOIO

52 Buaa. Crenens oqHOYIEHA !

53 Opnowienbl. OQHOWIEH CTaHAAPTHOIO 1
Buja. CTerncHp OHOYICHA

54 MHoro4ieHbsl. MHOTOWIECH CTaHIaPTHOTO 1
Buaa. CteneHs MHOrOWIEHA

55 MHorowieHsl. MHOTrO4IeH CTaHJapTHOIO 1
Buga. CreneHb MHOTOWIEHA

56 Crno’keHue U BEIYUTaHHE MHOTOYJICHOB 1

57 Cro’keHne ¥ BEIYUTAaHHE MHOTOYJICHOB 1

58 Crno’keHue U BEIYUTaHHE MHOTOYJICHOB 1

59 VYMHOXKEHHE U eJIeHHe MHOTOYWICHOB 1

60 VMHOXEHHE U IeJIEHNE MHOTOWIEHOB 1

61 VYMHOXEHUE U JieJIEHHE MHOT'OYWICHOB 1

62 YMHOMXEHME U [IeJIEHHE MHOTOWICHOB 1

63 [Ipeobpa3oBaHue 1ENOTO BIPAKECHHUS B 1
MHOTOYJICH

64 [IpeoOpazoBanme 11EI0TO BEIPAKEHUS B 1
MHOTOYJICH

65 [IpeobGpazoBanme 1MEIOTO BEIPAKECHHS B 1
MHOTOWIEH

66 Kopuu MHOrO4IIEHA

67 Kopuu MHOrO4NI€HA
ToxnecTBo. Tox1eCTBEHHBIE

68 peoOpa3oBaHus anredpandecKux 1
BBIPAYKECHH I

69 ToxnectBo. ToxxIeCTBEHHBIE 1




peoOpa3oBaHus anredpandecKux
BBIPAKECHU I

ToxnectBo. ToxxaecTBEHHEIE

70 peoOpa3oBaHus anredpandecKux
BBIPAKCHUIN
ToxnectBo. ToXXIeCTBEHHBIE

71 npeoOpa3oBaHKs AreOpandecKux
BBIPA)KCHUI
ToxnectBo. ToxxnecTBEHHEIE

72 npeoOpa3oBaHKs AreOpandecKux
BBIPAYKEHU I

73 Jloka3aTenbCTBO TOXKICCTB
KontponsHas pabora no remam "CreneHb

74 C HaTypaJbHBIM MOKa3aTenem",
"MHorouieHs"

75 KBaznpat cymMmBl 1 KBaJpaT pa3HOCTH JBYX
BBIPAKECHUI

76 KBagpar cyMMbI HECKOJIBKHX BBIPAKEHUN

77 Ky0 cymMMBI 1 Ky0 pa3HOCTH JBYX
BBIPA)KCHU I

78 Pa3HoCTh KBagpaToOB ABYX BBIpaKEHUI

79 [Ipou3BeneHre pa3HOCTU U CYMMBI IBYX
BBIPAKCHU I

80 [Ipon3BeneHne pa3HOCTH U CYMMBI IBYX
BBIPAKCHUIN

81 CyMMa 1 pa3HOCTh KYOOB JIBYX
BBIPAKCHUN

82 CyMMa 1 pa3HOCTh KYOOB JIBYX




BBIPAKCHUIN

83 Pasnoxenre MHOrowIeHa Ha MHOYKHTEIN
[IpousBenenne pa3HOCTU CYMMBI JIBYX

84 BBIPOKECHHI, CYMMa U Pa3HOCTh KyOOB
JIBYX BBIpaKEHUI

85 PaznosxkeHre MHOro4ieHa Ha MHOXKUTEIIN

86 Brigecenue 001ero MHOXUTENA 32 CKOOKHU

87 Mertox rpynmnupoBKU

88 KonTponbnas pabota o teme "dopmysisi
COKpAIlleHHOT0 YMHOXeHuUs"

89 JemumocTh nenbix yncel. CBoMCTBa
JEJIMMOCTH

90 JemumocTh nenbix gucesn. CBoicTBa
JETMMOCTH

01 [Ipocteie u coctaBHbIE uncia. YETHBIE U
HEUETHBIC YHCIIa

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

93 [Tpusnaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9,
10, 11
[Tpu3Haku JeTUMOCTH CYMMBI U

94 MIPOU3BEICHUS [ENBIX YUCEI PU PEIICHUU
3a7a4

95 HanbGonpmmuii oOmuii 1eMUTENb U
HauMeHbIIIee 001Iee KpaTHOE IBYX YUCEI

96 B3anMHo mipocThie uncna

97 Anroputm EBknnpa. Jlenenue ¢ octaTkoM




CpaBHEHUS 1IENIBIX YUCEN 10 MO0

98 1
HaTypaJbHOI'O YUCIia

99 Jluneiinas QyHKIus, e€ CBOHCTBA 1

100 Jlunetinas gyHkius, e€ cBoCTBa 1

101 Jluneiinas QyHKIus, e€ CBOHCTBA 1

102 I'paduk muHEHHON QYHKITUN 1

103 I'padux nmuHEHHON QyHKIIH 1

104 I'paduk nuneitHON HyHKIIUU 1

105 I'padux nmuHEHHON QyHKIIH 1

106 I'paduk pynkuun y = | X | 1

107 I'padux pyHknmm y = | X | 1

108 I'paduk pynkuun y = | X | 1

109 I'paduk pyHkunn y = | X | 1

110 KycouHo-3aanHble QyHKINU 1

111 KycouHo-3aanHble QyHKIUU 1

112 KycouHno-3anannsie GpyHKINN 1

113 KycouHo-3aanHble QyHKIUU 1

114 Kontponbnas padoTa mo teMam 1
"Nenumocts", "Jluneitnast pynkuus"

115 VYpaBHEHME ¢ ABYMS IEPEMEHHBIMU

116 VYpaBHeHHe ¢ ABYMS [TEPEMEHHBIMU

117 I'paduk TMHEHHOTO ypaBHEHUS C ABYMS 1
NIEPEMEHHBIMU

118 I'paduk TMHEHHOTO ypaBHEHUS C ABYMS 1
MIEPEMEHHBIMH

119 Cuctembl TMHEHHBIX YPaBHEHUH C IBYMS 1




NEPpCMCHHBIMU

120

121

CucTeMbl TMHEUHBIX YPABHEHUH C IBYMS
MepeMEHHBIMU

I'paduaeckuii MeTO peIICHUSI CUCTEMBI

JIMHEHHBIX YPAaBHEHUU C IBYMSI
MIepeMEHHBIMU

122

I'padmyeckuii METO] pEIICHHSI CUCTEMBI
JIMHEWHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

123

Pemenne cucreM TMHEHHBIX YpaBHEHUH C
JBYMS IEPEMEHHBIMU METOJIOM
ITOZICTAHOBKU U METOJIOM CJIOKEHUS

124

125

126

Pelrenne cucreM JTUHEHHBIX YpaBHEHUH C
JBYMS IEPEMEHHBIMU METOJIOM
ITOZICTAHOBKHU M METOJIOM CJIOKEHUS

Pelrenne cucreM ITUHEHHBIX YPaBHEHUH C
JIBYMS IEPEMEHHBIMU METOJIOM
MIOZICTAHOBKHU U METOJIOM CJIOKEHUS

Pemenne cucreM TMHEHHBIX YpaBHEHUH C

ABYMA IEPEMCHHBIMHA MCTOAOM
OACTAaHOBKHW U MCTOAOM CJIOXKCHHA

127

Cucrema 1ByX JINHEWHBIX YPAaBHEHUI C
JBYMS IEPEMEHHBIMU KaK MOJIEb
peanbHON CUTYallun

128

Kontponbras padota mo teme "CucreMbl
JIMHEWHBIX ypaBHEHNN"

129

[ToBTrOopenue u o6o0meHue. Beipaxxenus ¢
MIEPEMEHHBIMH




[ToBTropenue u o6o0menue. CreneHs ¢

130 1
HaTypaJIbHBIM ITOKa3aTeeM
[ToBTOpenue u 0606menue. OTHOUWICHBI U

131 MHOro4ieHbl. ToXIeCTBEeHHbIE 1
peoOpa3oBaHus anredpandecKux
BBIPAKCHUI

132 [ToBTOpenue u 0606menue. opmybl 1
COKpAIIEHHOTO YMHOKEHUS

133 [ToBTOpenue n o6o6menue. Koopaunare u 1
rpaduKH.

134 [ToBTOpenue u 0600menue. JluneitHas 1
¢byHKIUSA ¥ €€ CBOKWCTBA

135 HToroBast KOHTpOJIbHASA paboTa 1
[ToBTOpenue u obob1eHue. Pemenne

136 CUCTEM JIMHEMHBIX YPAaBHEHUH C IBYMS 1
NEPEMEHHBIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




8 KVIACC

Ne i/

Tema ypoka

YucnoBbie HCPAaBCHCTBA

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoTshI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

CBolicTBa YHUCIOBBIX HEPABEHCTB

CBolicTBa YMCIIOBBIX HEPABEHCTB

AW DN

Jloka3aTesnbCcTBO HEPABEHCTB

N R R

HepagenctBo ¢ nepemenHoi. Ctporue u
HECTPOTHUE HEPABEHCTBA
HepasenctBo ¢ nepemenHoi. Ctporue u
HECTPOTHE HEPABEHCTBA

CrnoxeHnue u YMHOXCHHUEC YUCIIOBBIX
HepaBeHCTB. OlleHNBaHUE 3HAYCHUS
BBIPpAXKCHUA

10

CrnoxeHnue u YMHOXCHHUEC YUCIIOBBIX
HepaBeHCTB. OlleHNBaHUE 3HAYCHUS
BBIPpaXKCHUA

[IoHsATHE O pelIEeHNH HEPABEHCTBA C OAHOU
[epeMEHHOM. MHOKECTBO PELICHUN
HEPABEHCTBA

[IoHsATHE O pelIEHNH HEPABEHCTBA C OAHOU
[epeMEHHOM. MHOKECTBO PELICHUN
HEPABEHCTBA

11

PaBHOCunbHBIE HEpaBeHcTBa. HepaBeHCTBO-
CIIEJICTBUE




12

Hucnossle IPOMEKYTKU

JIvuHeitHoe HEPaBEHCTBO C OJIHOM

13 IIEPEMEHHON U MHOKECTBO €0 PEIICHUN

14 Pelienue TMHEHHBIX HEPABEHCTB C OJAHOM
NepEeMEHHOMN

15 Pemienne nuHENHBIX HEPABEHCTB C OJHOMU
MEPEMEHHOM

16 Pelienne nuHelHBIX HEPABEHCTB C OAHOU
MEPEMEHHOM

17 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU
NepeMeHHON

18 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOU
MepEMEHHOMN
Pemienne TeKCTOBBIX 33/1a4 C IOMONIBIO

19 JIMHENHBIX HEPABEHCTB C OJTHOM
MePEMEHHOMN

20 KonTponbhas pabota mo Teme
"HepaBencraa"

21 KBanpaTtHbie KopHU

99 ApudmeTnieckuii KBaApaTHBIA KOPEHb U
€ro CBOMCTBa

93 ApudmeTnieckuii KBaApaTHBIA KOPEHb U
€ro CBOMCTBA

24 [TonsiTHE MPPAIMOHATILHOTO YHCIIA.
[eiicTBrs ¢ HppalMOHAIIBHBIMU YU CIIAMH

o5 CBolicTBa AEWCTBUN ¢ UppaLlMOHATIbHBIMU
YUCIaMHU

26 CBoiicTBa ACUCTBUH C UPpPAUOHATHEHBIMHU




qucjaaMu

27

28

CBolicTBa ACMCTBUI C UPpALTMOHATBHBIMU
YUCIaMHU

CpaBHeHue upparoHaIbHbIX YUCEI

29

30

31

CpaBHeHuE UppalOHAIbHbBIX YUCEI

MHOXeCTBO NE€HCTBUTEIbHBIX YHCEII.
[IpencraBneHus 0 paCIIMPEHUAX YUCTOBBIX
MHOECTB

I[OHYCTI/IMBIG SHAYCHHUA IICPEMCHHBIX B

BBIPAXECHHSX, COJIEPKAIINX
apudmeTHUecKre KBaJIpaTHbIE KOPHU

32

JlonycTrMble 3HaYEHUs IEPEMEHHBIX B
BBIPAKEHUSIX, COAECPKALINX
apu@meTnyecKre KBaJpaTHble KOPHU

33

34

35

ToxnecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKECHUM, COAEPIKALUX
apu@meTnyecKre KBaJpaTHble KOPHU
ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAKECHUM, COAECPIKALUX
apu@meTnyecKre KBaJpaTHble KOPHU
ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKECHUM, COACPIKALUX
apupMeTHUECKUe KBaIpaTHbIe KOPHU

36

ToxaecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKEHHI, COAEPIKALUX
apupMeTHUECKUe KBaIpaTHbIe KOPHU

37

KoHnTtposnbHas paboTta mo teme
"KBanpaTHblii KOpeHb"




38

KBanparHoe ypaBHeHUE

dopmysa KOpHEH KBaJIpaTHOTO ypaBHEHUSI.

39 KomnuecTBo eficTBUTENBHBIX KOPHEH
KBaJIpaTHOI'O ypaBHEHUS
dopmyna KOpHEH KBaIpaTHOTO YpaBHEHHUS.

40 KonndecTBO 1eliCTBUTEIIBHBIX KOPHEH
KBaIPaTHOT'O YpPaBHEHUS
®dopmyna KOpHEH KBaIpaTHOTO YpaBHEHHUS.

41 KonnuecTBo 1€MCTBUTEIBHBIX KOPHEH
KBaIPaTHOT'O YpPaBHEHUS
®opmysa KOpHEH KBaJpaTHOIO ypaBHEHHUS.

42 KonnuecTBoO AEHCTBUTENBHBIX KOPHEN
KBaJJPaTHOT'O YpPaBHEHUS

43 Teopema Buera

44 Teopema Buera
VYpaBHEeHUs, CBOAUMBIE K TUHEHHBIM

45 YpaBHEHUSM WM K KBaJIPaTHBIM
YpaBHEHUSIM
VYpaBHEHMS, CBOAUMBIE K TMHEUHBIM

46 YpaBHEHHUSAM WJIH K KBaJpaTHBIM
YpaBHEHUSIM

47 KBaznpaTHOE ypaBHEHUE C MapaMeTPOM

48 Pemenne kBagpaTHbIX ypaBHEHMI C
napaMeTpamu

49 Peuienne kBagpaTHBIX YpPaBHEHUI C
napaMeTpamu

50 Pemienne kBagpaTHbIX YpaBHEHUH,

COACPpIKAIINX 3HAK MOAYJIA




Pewienne kBagpaTHbIX YpaBHEHU,

>1 CoJIepXKALUX 3HAK MOJTYJIs

59 VYpaBHEHME KaK MaTEMAaTUYECKasi MOJIENb
peaIbHON CUTYallUH

53 Perienue TeKCTOBBIX 3ajay C NOMOILBIO
KBaJPaTHBIX YpPaBHEHUH

54 KonTtponsHast padora no Teme "KBanparusie
ypaBHeHuUs"

55 PannonanbHble BoIpaskeHUs

56 ToxnecTBeHHbIe TPeoOpa3oBaHus
paLMOHATIBHBIX BBIPAXKEHUIN

57 ToxnecTBeHHbIE TPeoOpa3oBaHuUs
palMOHATFHBIX BBIPAKECHUH

58 ToxnecTBeHHbIe TpeoOpa3oBaHus
palMoOHATEHBIX BBIPAKECHUH

59 ToxnecTBeHHbIe TpeoOpa3oBaHus
palMOHATIBHBIX BBIPAXKEHUH
Anrebpanyeckas n1po0b. JlomycTumblie

60 3HAaYCHUS IEPEMEHHBIX B IPOOHO-
paIMOHATEHBIX BBIPAKCHUSIX
Anrebpanueckas 1poob. JlomycTumble

61 3HAYCHMsI IEPEMEHHBIX B APOOHO-
paIMOHATEHBIX BBIPAKCHUSIX
Anrebpanueckas 1poob. JlomycTumble

62 3Ha4YeHHUs IEPEMEHHBIX B IPOOHO-
palMOHAIBHBIX BBIPAXKECHUAX

63 OCHOBHOE CBOWCTBO anredpanyeckon

npobu




OCHOBHOE CBOWCTBO aredpanyecKon

64
Ipodu

65 CrnoxeHue U BIYUTAaHHE aNreOpanyecKux
npobeit

66 CrnosxeHue ¥ BBIYUTaHHUE alNreOpandeckux
npobei

67 YMHOKEHUE U JIeJIeHHE anredpandeckux
npobei

68 YMHOXEHHE U JIeJIEHUE anreOpandecKix
npobeit

69 YMHOKEHUE U JIeJICHHE anredpandeckux
npobei

70 Bo3sBenenue anredpandeckoi Jpodu B
CTENEHb

71 KonTpomabnas pabora no teme "J[poOHo-
paloOHaIbHbIE BIpAXKEHUS"

72 JpobHO-palinoHalbHbIE YpaBHEHUS
Pemenne npoOHO-panioHaIbHBIX

73 YpaBHEHUH, CBOJAIIMNXCS K JTUHEUHBIM
yYpaBHEHHSIM
Pemenune npoOGHO-paiMOHATBHBIX

74 YpaBHEHUH, CBOJAIIMNXCS K TUHEUHBIM
yYpaBHEHHSIM
Pemenune npoOGHO-paiMOHATBHBIX

75 YpaBHEHUU, CBOJAIINXCS K TUHEHHBIM
ypaBHEHHSIM

76 Pemenune npoOGHO-paIiiOHATBHBIX

ypaBHeHHﬁ, CBOOAIIMNXCA K KBaAPaTHBIM




YpaBHEHUSM

Pemenue qpoOHO-palinoHaIbHBIX

77 YPaBHEHUH, CBOAAIIMXCA K KBaJIPaTHBIM
YpaBHEHUSIM
Pemmenne npoOHO-paliMOHAIBHBIX

78 YpaBHEHUM, CBOIALIUXCS K KBAJAPAaTHBIM
YpaBHEHUSIM

79 Pemenne npo6HO-paiioHaIbHBIX
yYpaBHEHUU METOJIOM 3aMEHbI TIepEMEHHOM

80 Pemenue npoOHO-paiMmOHATBHBIX
YpaBHEHUN METOJIOM 3aMEHBI IEPEMEHHOMN

81 Pemenne npo6HO-paioHaNIbHBIX
ypaBHEHUU METOJIOM 3aMEHbI TIepeMEHHOM

82 Pemenne npoOGHO-paiioHaNIbHBIX
ypaBHEHUU METOJIOM 3aMEHbI TIepeMEHHOM

83 Pemienune TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
JPOOHO-PAIIMOHATILHBIX YPaBHEHUHN

84 Penienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
JIpOOHO-PAIMOHANBHBIX YPaBHEHUH

85 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
JIpOOHO-PAIMOHANBHBIX YpaBHEHUN

86 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
JTPOOHO-PAIIMOHATILHBIX YPaBHEHUHN

g7 Permienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
JIpOOHO-PAMOHANTBHBIX YPaBHEHUH

88 Pemennie TeKCTOBBIX 3aja4 C ITOMOIIIBIO
JIPOOHO-PAMOHAIBHBIX YPaBHEHUH

89 ['padpuaeckast maTEpIIpETALIMS YPAaBHEHUH C




ABYM: ICPEMCHHBIMU

KoHnTtponbnas padota mo teme "J[poOHo-

90 " 1
panMoHaIbHbIC YPaBHEHUS
01 O0nacTp onpeneneHnus 1 MHOXKECTBO 1
3Ha4YCHUH PyHKITUN
92 Ob6nacTp onpeneneHuss 1 MHOKECTBO 1
3HaYeHUN PYHKIUU
93 CniocoObI 3a1anus QyHKIUN 1
94 I'padux pynkumm
UreHue cBOMCTB pyHKIINU 1O €€ TpaduKy.
95 [Tpumeps! rpadukoB GpyHKIHH, 1
OTPaKAIOMIUX peaIbHBIC TPOLIECCHI
DyYHKIUH, ONMHUCHIBAIONIUE MTPSIMYIO U
96 00paTHYIO MPONOPLMOHAIEHBIE 1
3aBUCHUMOCTH, UX TpapuKu
DyYHKIUH, ONMHUCHIBAIONIUE MTPSIMYIO U
97 00paTHYIO MPONOPILMOHAIEHBIE 1
3aBHCUMOCTH, UX rpaduKu
OyHKIINY, OMMCHIBAIOIINE MPSMYIO U
98 00paTHYIO IPOMTOPITUNOHATIEHBIC 1
3aBHCUMOCTH, UX rpaduku
99 Oynkius Y = X2 1 e€ cBoiicTBa 1
100 @yHKIMA Y = X2 1 €€ cBoiicTBa 1
101 Oyukuus Y = X3 u e€ cBoiicTBa 1
102 OyHKIMA Y =K/X U e€ cBOiicTBa 1
103 DyHKIUA Y =K/X 1 €€ CBOWCTBA 1
104 @yHKIMS Y =VX U €€ CBOMCTBA 1




105 Kontponsnas padora no teme "®dynkuun" 1

106 CreneHs C 1eNIbIM TToKa3aTesieM 1

107 CBoiiCTBa CTENIEHU C I1I€JIBIM TTOKa3aTelieM 1

108 CBolicTBa CTETICHH C IIEJIBIM MTOKa3aTelIeM 1

109 CBOICTBA CTEIIEHHU C LEJILIM ITOKA3aTEIEM 1

110 [IpeoOpazoBanue BEIpaXEHUH, COTCPIKALTUX 1
CTETICHH C TEJIBIM TTOKa3aTelieM

111 [IpeoOpazoBanue BhIpaXEHUH, CONCPKAIINX 1
CTEIEHH C IEJIBIM MTOKa3aTeIeM

112 [IpeoOpazoBanue BEIpaXEHUH, COIECPIKALTUX 1
CTEIEHH C IEJIBIM MTOKa3aTeIeM

113 CrangapTHbIi BUJ yucaa 1

114 CranpapTHbII BUJ yncia

115 JlercTBuUA ¢ YMcIaMHM, 3alIMCaHHBIMU B 1
CTaH/IAPTHOM BHUJIE

116 JleiicTBUS ¢ yMCliaMu, 3alTMCAaHHBIMU B 1
CTaH/JIapTHOM BUJE
Pa3Mepsr 00bEKTOB OKPYIKAIOIIETO0 MHUPA,

117 JUTUTENIBHOCTD MPOLIECCOB B OKPYKAIOLIEM 1
MUpE
Pa3Mepsr 00BEKTOB OKPYIKAIOIIETO MHUPA,

118 JUTUTEIIBHOCTD MPOIIECCOB B OKPYKAIOIIEM 1
MUpE
Pa3Mepsr 00bEKTOB OKPYIKAIOIIETO MHUPA,

119 JUTUTEIIBHOCTD MPOIIECCOB B OKPYKAIOIIEM 1
MUpe

120 JleneHue ¢ 0cTaTKOM 1




121

CpaBHeHUS LENBIX YUCEI 10 MOYJIIO
HATYpaJIbHOTO YKcia

122

123

CpaBHeHUS LENBIX YUCEN 10 MOJYJIO
HaTypaJIbHOTO Yncia

CBolicTBa CpaBHEHUH 11O MOAYJIIO

124

125

126

CBolicTBa CpaBHEHUH 11O MOYJIIO

OcTaTku CyMMBI U ITPOU3BENEHUS 110
JTAHHOMY MOZYJIIO

KonTtponpsHas padora no temam "Crernenu",
"JlenumocTs"

127

[ToBropenue u 0600menue. Pemenne
JUHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJHOM MTEPEMEHHOM

128

129

130

[ToBTOpenue u 06061eHue. Peenue
JTUHEWHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJHOM MTEPEMEHHOM

[ToBTOpenue u obobIIEeHHE.
ToxaecTBeHHbIE TpeoOpazoBaHUs
BBIPAKEHHI, COAEPIKALUX
apudmeTnyecKre KBaJpaTHble KOPHU
[ToBTropenue u o6o0mmenue. Permenue
KBaJpaTHBIX YpaBHEHUN. Pemenue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO KBaJPAaTHBIX
ypaBHEHUU

131

[ToBropenue u o6o0mmenue. Perenue 3anaq
U3 pEATbHOU )KU3HU




132

[ToBTOpenue u o6o0IIeHNE.
ToxxnecTBeHHBIE TPe0Opa3OBaHUS
palOHAIBHBIX BBIPAKCHUI

133

[ToBropenue u 0o600mmenue. Pemmenune
JIpOoOHO-pallMOHATILHBIX YPaBHEHUH,
CBOAAIIIUXCA K JIMHEUHBIM MIIH K
KBaJIpaTHBIM ypaBHEHHsM. Pemenue
TEKCTOBBIX 33/1a4 C IOMOILBIO JPOOHO-
palOHATBHBIX YPAaBHEHHI

134

[ToBTropenue u 0600mmenue. Pemenne
TCKCTOBBIX 3a/la4 pa3JIMYHbIMHA cnocobamu

135

136

HtoroBast KOHTpoOIIbHAs paboTa

[ToBTOpeHue u 00600MIeHUE. Perenue 3anau
U3 peaibHOM KU3HU

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

136




9 KJIACC

Ne
n/n

Tema ypoka

Oynkuus. CBoiicTBa QyHKUUI: HYIU
(GyHKLUH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA
(GyHKIIMH, TPOMEKYTKH BO3paCTaHUs U
yObIBaHUs (YHKIINHU, YETHBIE U HEUETHBIE
¢yHKIMHM, HanboIbIIIee U HANMEHbIIIee
3HaYeHUs (yHKIUU

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgponbie
oOpa3oBaTesibHbIE

pecypchl

Oynkuus. CBolicTBa QyHKUUI: HYIU
(GYHKIIMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA
(GYHKIMH, TPOMEXYTKH BO3pACTaHUs U
yObIBaHUS QYHKIUH, YETHBIE U HEUETHBIE
(GyHKIIMM, HanOoJbIlIee U HauMEHbIIee
3HaYeHUs (PYyHKIHUU

[Toctpoenue rpadukoB GyHKIUMH C
MOMOIIbIO IPe0Opa30BaHUI

[Toctpoenue rpadukoB QyHKIHI ¢
MOMOIIBIO TTPeoOpa30BaHMit

KBagpartusiii Tpéxuinen. KopHu kBagpaTtHoro
TpEXWIeHa

PaznoxeHune kBapaTHOro TpEXUIEHA HA
JIMHEMHBIE MHOKUTEIN
Pa3noxeHne KBagpaTHOro TpEX4UiaeHa Ha
JIMHEWHBIE MHOXKUTEIIH




KBanparuunas ¢pyHkuus u e€ CBOHCTBa

[TapaGosna, KOOPAUHATHI BEPIIMHbI

o napaboJibl, 0Ch CHMMETPHUH MapadoIIbl

10 [TocTpoenue rpaduka KBaIpaTHIHON
byHKIUA

1 [Toctpoenue rpaduka KBaapaTHIHON
byHKITUN

12 [Toctpoenue rpaduka KBaApaTUIHON
byHKITUN
[Tonoxxenue rpaduka KBaApaTUIHON

13 (GYHKIIMH B 3aBUCUMOCTH OT €&
ko3 purmeHToB
[Tonoxenue rpadrka KBaapaTUIHON

14 (GYHKIIMH B 3aBUCUMOCTH OT €€
K03 (HUIIUEHTOB

15 Hcnonb3oBaHue CBOMCTB KBAAPAaTUUHOM
GYHKIMM IS pelieHus 3a1a4

16 Hcnonb30BaHuE CBOMCTB KBaAPATUYHOU
GYHKIMY 1S peleHus 3a1a4

17 Ncnonp30BaHne CBOMCTB KBaAPATHYHOMN
GYHKIUY 1S peleHust 3a/1a4

18 CreneHHbie PYHKITUU C HATYPATHHBIMH
MOoKa3aTeNIsIMH, UX Tpa(uKu U CBONCTBA

19 Crenennble QyHKIUU C HATYPaTbHBIMU
MOKA3aTeNsIMH, UX TPayKu ¥ CBOHCTBA

20 Crenennble QyHKINHU C HATYpaIbHBIMU
MOKA3aTeISIMU, UX TPaUKu ¥ CBOHCTBA

21 CreneHHbIe PYHKITMU C HATYPATbHBIMH




NoKa3aTessiMH, UX rpadMKu U CBOICTBA

22 I'padukn dyskmit: y=Vx , y=Vx,y=| x| 1

23 I'paduku Gymxmmit: y =\x , y=Vx ,y =|x | 1

24 I'paduxu Gpymxmmii: y=Vx , y=3x,y=|x | 1

25 KoHntposbnas padora mo teme "dyukiun" 1
[lonsATHE O penIeHnu HEPaBEHCTBA C OJTHOU

26 nepeMeHHO. MHOXeCTBO pereHui 1
HEpaBEHCTBA

97 KBanparHble HepaBeHCTBA C OJHOU 1
NepeMeHHON

98 KBanparHbie HepaBeHCTBA C OJHOU 1
NepeMeHHON

29 Pemenne HepaBeHCTB TpaduUecKuM 1
METO/IOM H METOJIOM HHTEPBAJIOB

30 Penienne HepaBeHCTB TpapuuecKuM 1
METO/IOM U METOI0M MHTEPBAJIOB

31 HepagenctBa, conepixkaiiue 3HaK MOAYIsS 1

32 HepasenctBa, copepkainiyie 3HaK MOTYJISI 1

33 CucreMbl HEpaBEHCTB C OHON IEPEMEHHON 1

34 CucTtembl HEpaBEHCTB C OJHOU EPEMEHHON 1

35 Pernienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO 1
HEpPaBEHCTB, CUCTEM HEPaBEHCTB

36 Pemienne TeKCTOBBIX 3a/1a9 C IIOMOIIBIO 1
HEPaBEHCTB, CICTEM HEPaBEHCTB
HepaBeHCTBO ¢ 1ByMsI TepeMEHHBIMHU.

37 Pemenue nepaBeHcTBa ¢ AByMSs 1

MNEPEMECHHBIMU




38

I'paduueckuii METOJ peIICHHS CHCTEM
HEPaBEHCTB C JBYMs IEPEMEHHBIMU

39

40

CucreMbl HEpaBEHCTB C IBYMsI
[IEPEMEHHBIMU

Kontponbhas padota mo Teme "KBampaTHbie
HepaBeHCTBA"

41

bukBapaTHble ypaBHEHUS

42

43

44

45

[Tpumepsl MPUMEHEHH METOI0B
PaBHOCUIIBHBIX NPE0Opa30BaHMil, 3aMEHBI
MEPEeMEHHOM, rpamuecKoro MeToa mpu
pelieHun ypaBHeHH# 3-i u 4-ii cTenenei

[Tpumepsl MPUMEHEHH METOI0B
PaBHOCUIIBHBIX TIPe0Opa30BaHU, 3aMEHBI
nepeMeHHO, rpaduuecKoro MeToa mpu
pelieHuu ypaBHeHHH 3-i U 4-ii cTeneHei

IIpuMmepsl IPUMEHEHNUN METO0B
PaBHOCHJIBHBIX NTPe0Opa30BaHU, 3aMEHBI
HEepeMEeHHOM, rpadu4ecKoro MeTo/ia npu
pelieHun ypaBHeHHH 3-i u 4-ii cTeneHei

Pemenune npo6GHO-paIlOHABHBIX YpaBHEHHH
Y HEPAaBEHCTB

46

Pemenne npo6GHO-paliMOHaIbHBIX YpaBHEHUN
Y HEPaBEHCTB

47

48

Pemenune npoOGHO-paIiOHATBHBIX YpaBHEHHH
Y HEPaBEHCTB

Pemenune npo6GHO-paIlOHABHBIX YpaBHEHHH
Y HEPAaBEHCTB

49

Pemienue cucrem ypaBHEHU ¢ IByMsI




MNEPCMCHHBIMU

50

51

Peuienue cucrem ypaBHEHUM C IByMsI
NepeMEHHBIMU

Pelienue npocTelmx CuCTeM HEJTMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

52

Pemenue npocTenmmx cucTeM HEMMHEWHBIX
YpaBHEHUH € JBYMsS IEPEMEHHBIMU

53

54

Pemenue npocrelnmx cUCTEM HETMHEUHBIX
YPaBHEHUH € ABYMS IIEPEMEHHBIMU

Pemenue HpOCTCﬁMHX CHCTEM HEIUHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPECMCHHBIMU

55

I'paduueckuii MeTo perieHus: CUCTEMBI
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

56

57

58

I'paduyeckuii MeTos pereHus: CUCTEMbI
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

Cucrema 1ByX HETMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJEIIb PEAIbHOU
CUTyalluu

Cucrema 1ByX HETMHENHBIX YPAaBHEHUH €
JBYMsI IEPEMEHHBIMU KaK MOJEIb PEATbHOU
CUTYalllH

59

Cucrema IByX HENMHENHBIX YPAaBHEHUH C
JBYMsI IIEPEMEHHBIMU KaK MOJIENIb PEAIbHOU
CUTyaluu

60

CucreMa IByX HEJIMHEMHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJEIb PeabHOM




CUTYyallu1

CucreMa HEJIMHEHHBIX YPaBHEHUM C

61
apaMeTpoM

62 CucreMa HEJIMHEHWHBIX YPAaBHEHUM C
napameTpoM

63 CucremMa HEIMHENHBIX YpaBHEHUH €
napaMmeTpoM

64 [Ipocreiiine HepaBeHCTBA C IBYMs
MEPEMEHHBIMU U UX CUCTEMBbI

65 KonTponbhas pabota o Teme "YpaBHeHuUs,
HEPaBEHCTBA U UX CUCTEMBI"
[ToHsATHE YNCIOBOM MOCIENOBATEIBHOCTH.

66 KoHneunsle 1 6ecKOHEYHBIE
MOCJIEI0BATEbHOCTH
OrpaHudeHHas MoCle0BATEIbHOCTb.

67 MonoTOHHO BO3pacTatoias (yobIBaroIas)
MOCJIE0BATEIBHOCTh
CriocoObI 3a1aHUs MTOCIE10BATEIbHOCTH

68 OIHUCATENIbHBIN, TAOJUYHBIN, C TIOMOIILIO
dbopMyIibl N-TO UieHa, PeKypPEHTHBII

69 ApudmeTrndeckast U TeOMETpUUYECKast
IIPOrpeccCUum

70 ApudmeTrnueckasi U reoMeTpuyecKas
IPOrpeccuu

71 CBoiicTBa 4JieHOB apu(METHUECKON U
FeOMETPUYECKON ITPOrPeECCUit

79 CBoiicTBa 4JIeHOB apu(METHUECKON U

T€OMETPUYECKOU MTPOTrpecCuit




@opmyIiel N-To wieHa apupMEeTHIECKON 1

3 FeOMETPUUYECKON TPOrpeccuii

74 @opmyIiel N-To wieHa apu(pMeTHIECKON 1
T€OMETPUUYECKON TPOTrPeECCUi

75 ®dopmybl N-T0 YieHa apuhMEeTUIECKON 1
FeOMETPUUYECKON TPOorpeccuid
®opMyIbl CyMMBI TIEPBBIX N YJICHOB

76 apupMETUYECKON U TEOMETPUUECKON
nporpeccuit
®opMyIbl CyMMBI IIEPBBIX N YJICHOB

77 apuQMETHIECKON 1 TEOMETPHUSCKOMN
IIpOrpeccuit
@opMybl CyMMBI IEPBBIX N UJIEHOB

78 apupMeTUIECKON U TEOMETPUUECKON
IIpOrpeccHit

79 3amauyn Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIbI U
KpEIUThI

80 3a/auM Ha IPOLEHTHI, 0AHKOBCKUE BKJIAIbl U
KPEIUTHI

81 3aauu Ha IPOLEHTHI, 0AHKOBCKUE BKJIA/IbI U
KPEIUTHI

82 3amaun Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIbI U
KpEIUThI

83 3aauu Ha IPOLEHThI, 0AHKOBCKUE BKJIA/IbI U
KPEIUTHI

84 3amaun Ha TPOIEHTHI, 0AHKOBCKUE BKJIAIBI U
KpPEAUTHI

85 3amaun Ha TPOIEHTHI, 0AHKOBCKUE BKJIAIBI U




KpEIUThI

Hpe,I[CTaBJ'IeHI/IC 0 CXOOAMMOCTH
MMoCJICA0OBATCIIBHOCTHU, O CYMMUPOBAHUN

86 0eCKOHEUHO yOBIBAIOIICH TreOMETPUIECKOIM
IIPOrpeccuu
IIpencraBiaeHue o CXOAUMOCTH

87 [I0CJIEI0BATEIBHOCTH, O CYMMHPOBAHUU
0eCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON
IIPOrpeccuu

88 MeTton MaTeMaTUYeCKON UHTYKITUH

89 MeTtoa MaTeMaTH4eCKON HHIYKIIUN

90 KoHTtpoinbHas padora o teme "HucinoBbie
NIOCJIEA0BATENBHOCTH U ITporpeccun’

01 Kopens n-it crenenu. CBoiicTBa KopHS N-it
CTETIECHU

92 Kopens n-it crenenu. CBoiicTBa KopHS N-it
CTEEHU

93 Kopens n-ii crenenu. CBoiicTBa KOpHS N-i
CTETICHU

94 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €&
CBOMCTBA

95 CTeneHb C pallMOHAIBHBIM MTOKAa3aTeNIeM U €€
CBOMCTBA

96 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA
ToxnecTBeHHbIE TPeoOpa3oBaHUs

97 BBIPAKECHUM, COACPIKALUX KOPEHb N-I

CTCIICHU




98

ToxaecTBeHHBIE TPpeoOpa3oOBaHUs
BBIPAXEHUM, COJIEpKAIUX KOPEHb N-U
CTETEeHH

99

ToxnecTBeHHbIE TpeoOpa3oBaHuUs
BBIPAKECHUM, COAECPIKAUX KOPEHb N-I
CTEIEeHU

100

101

102

ToxxaecTBeHHbIe TpeoOpazoBaHUs
BBIPAXECHUI, COIEPIKALUX CTEIEHb C
palMOHAIbHBIM [TOKA3aTENeM
ToxxaecTBeHHbIE TpeoOpazoBaHuUs
BBIPKEHUM, COAEPKALIUX CTENEHb C
panMoOHaIbHBIM [TOKA3aTEIEM

KonTponbnas pabota no reme "CteneHs ¢
panuoHaNbHBIM MTOKa3aTenem"

103

[ToBTOpenue u 06061menue. Yucna u
BBIYHUCIICHUSI (3aITUCh, CPaBHEHHE, JEUCTBUS C
NeCTBUTENLHBIMU YHCIIAMH, YHCIIOBAs
npsiMast)

104

[ToBTOpenue u 06061menue. Yucna u
BBIYUCIICHUSI (3aITUCh, CPAaBHEHUE, ICHCTBUS C
NeHCTBUTENLHBIMU YHCIIAMH, YHCIIOBAsI
npsimast)

105

106

[ToBTOpenue u 0606menue. Yucna u
BBIYUCIICHUSI (TIPOIICHTHI, OTHOIIICHHUS,
MIPOIOPLIMH)

[ToBTOpenue u 0606menue. Yucna u
BBIUKCIICHHUS (TTPOIIEHTHI, OTHOIICHUS,
POTIOPIIUHN)




107

[ToBTropenue u 0600menue. Ynucna n
BBIYHCIICHUS (pEIIeHHE 3a/1a4 U3 pealbHOM
JKU3HH)

108

[ToBTropenue u 0600meHue. Yncna n
BBIYHCIICHUS (pELICHUE 3a]1a4 U3 PeaIbHON
JKU3HU)

109

110

111

112

113

[ToBTOpenue u 00600mmeHNe. Yncna u
BbIUKCIIEHUS (OKPYTJIEHUE, TPUOIINKEHHE,
OIICHKA)

[ToBTOpenue u oboo6uenue. TekcToBbe
3a7aun (peleHne TeKCTOBBIX 3a/1a4
apu(pMETHUECKIM U aNreOpandecKum
crocobamu)

[ToBTOopenue n o6o6mmeHune. TekcToBble
3a/1a4M (pelIeHue TeKCTOBBIX 3a/1a4
apuQMeTHYECKUM U anreOpandeckum
crioco6amu)

[ToBTOopenue n o6o6mmeHune. TekcToBble
3a/1a4M (pelIeHue TeKCTOBBIX 3a/1a4
apuMeTHIECKUM U anredpandeckum
criocobamu)

[ToBTOpenue u 0600meHne. TexcToBbie
3a/1a4u (pelIeHrue TeKCTOBBIX 3a/1a4
apuMeTHIECKUM U anredpandeckum
crioco6amu)

114

[ToBTOpenue u 0600meHne. TexcToBbie
3a7auu (pelIeHne TeKCTOBBIX 3a/1a4
apuMeTHIECKUM U alreOpandecKum
criocobamu)




115

[ToBTOpenue u 06001meHue. TekcToBbIe
3a7auu (pEIIeHHEe TeKCTOBBIX 3a1a4
apupMETUUECKUM U aJIreOpandecKum
crioco0amu)

116

[ToBTropenue u o6o0ImeHne. Anredpanyeckue
BhIpakeHUs (IpeoOpa3oBaHue
anreOpandecKux BBIPAKECHHM, COJCPIKALINX
CTEIEHb C LIEJIbIM IT0KA3aTeIIeM)

117

[ToBTopenue u 0o0o0ImeHne. Anredpanyeckue
BhIpakeHUs (IpeoOpa3oBanue
anreOpanvdecKuX BBIPAKEHUH, COACPKAIINUX
CTEICHB C LIEJIBIM TIOKa3aTeIIeM)

118

[ToBTropenue u 00o0meHne. Anredpanyeckue
BbIpaXkeHUs (IpeoOpa3oBaHue
anreOpanvecKux BhIPAKEHUM, COACPIKAIIIX
CTEIEHb C LIEJIBIM TT0Ka3aTeIIeM)

119

120

121

[ToBTOpenue n o6obmeHue. Anredbpanyeckue
BbIpaXXeHUs (IpeoOpa3oBaHue
anreOpandecKuX BBIPAKEHHUH, COepKAIIIX
apuMeTHyecKuil KBaJIpaTHbIN KOPEHb)

[ToBTOpenue u o6o0IeHne. Anredpanyeckue
BbIpaXkeHUs (IpeoOpa3oBaHue
anreOpanyecKuX BBIPAKEHHH, COePKAIIIX
apuMeTHuyecKuil KBaJIpaTHBIN KOPEHb)

[ToBTOpenue u o0o0IeHne. Anredpanyeckue
BbIpakeHUs (IpeoOpa3oBaHue
anreOpanyecKuX BBIPAKEHHH, COIEPKALTIX
apuMeTUYECKUI KBaIpaTHBIA KOPEHB)

122

[ToBTOopenue u o6o0IeHNe. Anredpanyeckue




BBIpaXXeHUs (IPeoOpa30BaHUE IENBIX U
JIPOOHO-pAIIMOHATIBHBIX BBIPAYKCHU )

123

124

125

[ToBTopenue u o6o0ImeHne. Anredpanyeckue
BhIpaKeHU (IIpeoOpa3zoBaHue HETIbIX U
JIpOOHO-PallMOHATILHBIX BBIPAKEHUH )

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue
BhIpaKeHUs (IIpeoOpa3oBaHUe IEIBIX U
JIpOOHO-PalMOHATILHBIX BBIPAKEHUH )
[ToBTOpeHHE 1 0000IIEHNE. ANreOpandecKue

BbIpaxxeHHs (IpeoOpa3oBaHUE LENbIX U
JIPOOHO-PALIMOHAIBHBIX BBIPAXKECHHI )

126

[ToBTopenue u 00o0ImEeHne. Anredpanyeckue
BBIpaXCHUS (Pa3I0KEeHNUEe MHOTOYJICHA Ha
MHOXHTEJIH, B TOM YHCIIE C UCIOIb30BaHUEM
(bopMyIT COKpPAIIEHHOTO YMHOXKEHUS)

127

[ToBTOpenue u 06061meHne. Anredpanyeckue
BBIpa)KEHUS (Pa3sioKeHNe MHOTOUYJICHA Ha
MHOXHTEJIH, B TOM YHCIIE C UCIOIb30BaHUEM
(opMyIT COKpPAILIEHHOTO YMHOXKEHUS)

128

[ToBTOpenue u 0600IIeHNEe. AnredpandecKue
BBIpXCHHUS (Pa3IoKeHNEe MHOTOWICHA Ha
MHOKHATEIIH, B TOM YKCJIE C HCIIOJIb30BAHHEM
(bopMyIT COKpAIIIEHHOTO YMHOXKEHUS)

129

130

[ToBTOpenue u 0600IIeHNEe. ANredpandecKue
BBIpaKEHUS (MOJICIIMPOBAHHUE C TIOMOIIBIO
(GhopMyIT peaTbHBIX MPOIIECCOB U SIBICHHH)
@yHKIMM (IIOCTPOCHUE, CBOWCTBA
U3YYEHHBIX (DYHKITHIA)




[ToBTropenue u 0600menne. PyHKIUU

131 (mocTpoeHue, CBOMCTBA U3YYCHHBIX 1
yHK M)
[ToBTropenue u 0600menne. PyHKIUU

132 (mocTpoeHue, CBOWCTBA N3yYEHHBIX 1
yHKIHi)
[ToBTOpenue u 06061eHne. OyHKITMN

133 (rpadugeckoe penieHne ypaBHCHHA U UX 1
CUCTEM)
[ToBTOpenue u 0606menue. DyHKIUU

134 (rpaduueckoe perieHne ypaBHEHUA U UX 1
CUCTEM)

135 HroroBast KoHTpoIbHAs paboTa 1

136 [ToBTOpenue u o0odmeHrne. PyHKITUN 1
(MOJIeTMpOBaHKE peaTbHBIX MPOIIECCOB)

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136










