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MNOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHE APYTUX TUCIHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
NPOAO/DKCHUS OoOpa3oBaHWsl W Il TOBCEAHEBHOW JKM3HHM. PasButne y
OoOy4arolmuxcs HAy4YHBIX TPEACTABICHUNH O TMPOUCXOKACHUH U CYIIHOCTH
anreOpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoil
SBIICHUH M TIPOIECCOB B TIPHUPOJE H OOIIECTBE, POJIM MAaTEeMaTHYECKOTO
MOJICJTUPOBAaHUSI B HAYYHOM TIO3HAHWUM W B TMPAKTHKE CIOCOOCTBYET
(GOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBIIUICHHUS, HEOOXOAMMBIX
JUIs. ajanTalMd B COBpPEMEHHOM Lu@poBoM obmiectBe. M3ydenue anreOpsbl
o0ecrieunBaeT  pa3BUTHE yMEHHUS  HaOIIOAaTh, CpaBHUBATh, HAXOJIUThH
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTHU MBILUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JIEHCTBUS, BBIBOABI, (HOPMYIHPOBAThH
yrBepxacHus. OcBOeHHE Kypca anreOpsl 00ecrednBaeT Pa3BUTHUE JIOTHYECKOTO
MBIIUICHUST OOYYAIOMIMXCS: OHHM HCIONB3YIOT JEAYyKTHBHBIE W WHIYKTHBHBIC
paccyxaeHusi, o000IIeHHe W KOHKpPETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyueHue anredpe NpeanojiaraeT 3HAYUTENbHBIM O00BEM CaMOCTOSTENBHOM
NESATEIIbHOCTH  OOYYaroIIMUXCs, IO3TOMY CAaMOCTOSTEIBHOE peIllleHue 3ajad
00yUaIOIUMHUCS SBISIETCSA pealin3alnenl AesITeIbHOCTHOTO MPUHITUIIA O0yUIeHHUS.

B crpykrype mnporpammsl y4eOHOro kKypca «AmnreOpa» yriyOnEHHOTO
U3Yy4YEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIYUCIEHHUA», «Anredpanyeckue BbIpAXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
IpYTMMH €ro JHHHUSIMH. B Xome m3ydeHHs Kypca OOydarolmuMcsi MPUXOAUTCS
JIOTHYECKH pacCyAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH sI3bIK. B cBsi3n
C 3TUM B Mporpammy yueOHOro Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3Jeliax MaTeMaTHYeCKOTO
oOpa3oBaHusT M  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYarOIIUMUCS  OCHOB
YHHBEPCAJTBbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNbHOH M CTPYKTYpPHOU
OCOOCHHOCTBIO y4eOHOro Kypca «AnredOpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapakTep.

Conmepxanne nuHMA «Yucia W BBIYUCICHUS» CIY)KUT OCHOBOW MJIs
JATBHEUIIIETO M3YyYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCS
JIOTHYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IIOBCEIHEBHOM
*KU3HU. Pa3BuTHE NMOHATHA O YKCIEe HAa ypPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus
CBSI3aHO C PAalMOHAIBHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



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

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

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

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

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

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



COAEPKAHUE OBYUEHUSA
7 KUIIACC

Yucsia v BbIYMCIEHUS

Pannonanbsubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YucIaMy. YncioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHb C HaTypaJbHBIM TOKa3aTeJleM M €€ CBOWCTBA. 3alKCh 4YHCIia B
JECITUYHOW MO3ULIMOHHON CUCTEME CUUCIICHUS.

Pemenue TeKCTOBBIX 3a/1au aprupMeTHYecKuM criocodoM. Perenue 3agau u3
peaybHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TPUMEHEHHE OTHOIIICHUN
U TPOMNOpUUH MpHU pelIeHUH 3a/ay, pElIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYNKH, HAJIOTH.

JlenmumocTs Leabix uyncelsl. CBOMCTBA JICIMMOCTH.

IIpocteie U cocraBHble uuncia. YErHele u Hedy€THble yucina. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOE€IMMOCTH CYMMBI U
MPOM3BEICHUS LIEJIBIX YMCEII MPU PEIICHUHN 33/1a4 C MPAKTUYECKUM COAECPKAHUEM.

HanGonpiuit o01mumii 1eauTens 1 HauMeHbIee 00111ee KpaTHOE JABYX YHUCET.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE ONIEPAIIMH HAJl OCTaTKAMHU.

AuredpanyecKue BbIPpAKEHUA

BripaxxeHue ¢ TmepeMEHHBIMU. 3HAUYEHUE BBIPAKEHUS C TEPEMEHHBIMU.
[IpencraBieHre 3aBUCUMOCTU MEXK]1y BETMYMHAMU B BUJI€ (POPMYIIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0OpPa30BaHUs ANTeOPaNueCKIX BhIPAKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CreneHb MHOTOWIEHA.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE U JiejeHne MHorowieHoB. [IpeoOpazoBanue
LI€JIOr0 BBIPAXEHMS B MHOTOWICH. KopHHM MHOTOUJIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPAT CYMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIp@XEHUH, KyO CyMMBbI M KyO pPa3HOCTH JBYX BBIPOKECHHUH, Pa3HOCTH
KBaJI[paTOB JIByX BBIPAXKEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

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

YpaBHeHUs U HEPABEHCTBA

VYpaBaenue ¢ onHou nepemeHHor. Kopenb ypaBHeHus1. CBOWCTBa ypaBHEHUIN
C OIHOW TIIEpEeMEHHOW. PaBHOCWIBHOCTh ypaBHEHUH. YpPaBHEHUE Kak
MAaTEMATHYECKask MOJIENIb PEAIbHON CUTYaIUU.



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

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. ['paduk TUHEHHOTO ypaBHEHUS C ABYMsI
nepeMeHHbIMU. CHUCTEMBl JIMHEMHBIX YpPaBHEHUW C JBYMS [IEPEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
IIEpEMEHHBIMU. Pemenne cucreMm JIMHEWHBIX YPAaBHEHHW C IBYMs IIEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METOJIOM cioxeHus. Cucrema JABYX JIMHEWHBIX
YPaBHEHMI C IBYMS IEPEMEHHBIMU KaK MOJENb PEAIBHON CUTYaIINH.

DOyHKIMHA

Koopaunara Touku Ha npssMoit. YncCIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

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

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIUS Kak MareMarudeckas MoOJeNb peajdbHoro mpouecca. OO0xacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'padux dbynkuuu. [oHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha [IPUMEPax pealbHbIX 3aBUCUMOCTEMN.

JIuneiinas Qynkus, e€ cpoictBa. ['paduk nunelHo ¢ynkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganHbie QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapatHbie KOpHU. Apu(MeTHUECKHUIl KBaAPaTHBIN KOPEHb U €r0 CBOMCTBA.
[lonaTHe wuppanroHaIbHOrO yucia. J(eWcTBHS € HMppauMOHAIBHBIMUA YHCIAMHU.
CBoiicTBa I€UCTBU C UPPALIMOHAIBHBIMU YrciaaMu. CpaBHEHHE UPPALIMOHAIBHBIX
yucel.

[IpencraBieHrss O pAacHIMPEHUSX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JIEUCTBUTEIBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHei. lIpumMeHeHue oCTaTKoB K
PELICHUIO YPABHEHUI B LIEJIBIX YMCIaX U TEKCTOBBIX 3a7ad.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AJiredpanyeckue BbIpaKeHUs

Anrebpanueckas apoOb. JlomycTuMble 3HA4YEHHUs] NMEPEMEHHBIX B APOOHO-
palroHaNbHBIX BbIpaXeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoil apoou.



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

Panmonanenbie BBIPAKECHUS. ToxnecTBEHHbIE npeoOpa3oBaHUs
PalMOHAJIBHBIX BBIPAXKEHUH.

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

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

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHEeHUs1, CBOAUMMBIE K JIMHEWHBIM YpPaBHEHUAM WIH K KBaJpPAaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padnueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs IEPEMEHHBIMU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

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

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

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Pemienne NMHENHBIX HEPABEHCTB C OTHOW NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6usacTb onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuumii. ['paduk Gynkumrn. Utenue cBoicTB pyHkumu 1o e€ rpaduxy. [Tpumepst
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-3anannbie pyHKINU.

9 KIIACC
Yucaa v BIYMCICHUSA



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

AJuiredOpanyecKue BbIPpaKeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpPXKAIIUX KOpPEHb N-i
creneHu. ToxaecTBeHHbIE NpeoOpa30BaHUsl BBIPAXKEHUN, COAEPIKALIUX CTEIEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aME€Hbl MEPEMEHHOM, rpaUyeckoro Meroja MNpHU pEUIeHUH
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHHM ¢ 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
CUTYyaLUU.

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

KBanparHeie HepaBeHCTBA € OJHOW NEpeMEHHOM. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
JUISl palliOHAIbHBIX HEpaBeHCTB. [Ipocrenine HepaBeHCTBA C MAPAMETPOM.

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

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMHU. PelieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ PEILIEHUSA CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUU

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMHU, TIPOMEKYTKHA BO3pacTaHUsl W yObIBaHMS (YHKLUU,
4YETHBIEC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynknouss u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatuyHo (GyHkuuu. IlonoxkeHnue rpaduka KBaapaTUyHOM (YHKUMH B
3aBHCHMOCTH OT & koo duirentoB. [padukn byHkimii y =ax2, y = a(x — m)?u 'y
= a(x — m)® +n. [TocTpoerne rpaduxoB GYHKIHIT ¢ TOMOLIBIO PEoOPa30BAHHIL.

JHpob6no-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

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

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: ONMUCATEIbHBIN, TAOJIUYHBIM, ¢ TOMOIIBI0 (HOpMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomeTpuueckor mnporpeccuid. Gopmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

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

Meron maTemaTtuueckon MHaAyKUuU. [Ipocrenme npumMepsl.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPHU3YIOTCS B YaCTH:

1) naTpuOTHYECKOro BOCIIMTAHMS:

IPOSIBIICHMEM MHTEpeca K NPOLNUIOMY M  HAacCTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;KIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHHII HayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTHMBHOE Yy4yaCTHE€ B pEIIEHWU MPAKTUUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENIHON MpodeccruoHaTbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHANBHUAYAIBHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  O3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
NeATEIbHOCTH, TANoOB €€ Pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypod Kak CpeICTBOM
MO3HAaHUS MHpPA, OBJIAJICHUEM HAaBBIKAMH MCCIIEOBATENBCKOM IEATEIbHOCTH;

6) ¢usuyeckoro BocmUTAHMA, (POPMHUPOBAHUS KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pPedICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX MOCJEACTBHM ISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
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, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

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

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aelcTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI JIJ1s1 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;



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

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKICHUSX, Mpeajaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

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

BBIOMpATh CMOCO0 peleHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEYHE,  MpoOJIeMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

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

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE TMPOIECCa, a TaKKe BbBIJBUTAThH
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 (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OopMyIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMu  OOIIEHHs], SICHO, TOYHO, TPaMOTHO BBIp@XaTb CBOIO TOYKY 3pEHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS [0 XOJy PELICHHS 3aJayH,
KOMMEHTHUPOBATh MOJYYCHHBIN Pe3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOIl TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JPYIUX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3UIHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YJbTAaThl PEHICHUS 3a/layu, SKCIIEPUMEHTa, UCCIEIOBaHUS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS € YYETOM 3a/ay
NPE3EHTalUU U OCOOEHHOCTEN ayIuTOPUH;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl HpU pEUICHHM Y4YeOHBIX MaTEeMaTHMYeCKUX 3a/ay, NPUHUMATH IIeJb
COBMECTHOM JeATEIbHOCTH, IUIAHMPOBATh OPraHU3allli0 COBMECTHOM paloTHI,
pacnpenensaTh BUIbI padOT, JAOroBapuUBaThCs, OOCYKJAaTh IMPOLIECC U PE3yJIbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBD» U HHBIE); BBIIOJHATH CBOIO YacTh pabOThl |
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMHU YJIEHAMHU KOMAaH[bl, OLIEHUBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOEro BKJIaJa B OOWIMH pe3yibTaT 0
KpUTEpUsM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Yy4eOHbIe NeiCTBHSA
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBbI JIJIsl PEIICHHS] B JKM3HEHHBIX M yYEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAUBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOATEJIBHO COCTaBJIATh IUIAH, aJrOPUTM pEHICHUs 3aJadd (WU €ro
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCS PECYpcoB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBaTh M KOPPEKTUPOBATH BapHUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbrara
pelnieHus: MaTeMaTUYEeCKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIICKCUU;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pPE3yJbTaTa AEATEIbHOCTH IOCTABJIECHHON LENH U
YCIIOBUSIM, OOBACHSTh IPUYHUHBI JOCTHXKEHUS WU HEJOCTHXKEHUS LI€NU, HaXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BbIp@XaTh AMOLMU IpPU H3yUYEHUU MaTEMaTHUYECKUX OOBEKTOB U (PAKTOB,
JaBaTh SMOLMOHAJIBHYIO OLEHKY PEIICHUS 3a1a4H.

INPEAMETHBIE PE3YJIBTATDBI
K koHIty 00y4yenus B 7 kiacce 00y4aromUncs MOTydUT CIECTYIOMNE TPEIMETHBIC
pe3yibTaThl:

Yuciaa v BBIYMCICHUA

PannonanpHble yncna.

[lepexoguTh OT 0fHOM (HOPMBI 3aMMHMCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcronb30BaTh NOHITHS MHOXKECTBA HATYypPaJIbHBIX YUCEN, MHOKECTBA LIEJIBIX
YHuCel, MHOXXECTBA pAlMOHANBHBIX YHUCEN MPU PEUICHUU 3a7ad, NPOBEJIECHUU
pPacCyXJI€HUHU U JIOKA3aTEIbCTB.

[ToHnmMaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMMMCH HATYPAJIBHOTO YUCIIA.

CpaBHHBATh U YIOPSI0YMBATH PALIMOHAIIBHBIE YNCIA.

BbimonHsaTh, coderas yCTHbIE M NMUChbMEHHBbIE NPUEMBI, apUPMETHUECKHE
JEUCTBUS C PALlMOHAJIBLHBIMU YKCIAMH, UCIIOJIb30BaTh CBOMCTBA YKCEN U MpaBUIIa
JIEVCTBHM, TPUEMBI PALIMOHATBHBIX BBIYACICHUM.

BBITTONHATE IEACTBUS CO CTENEHAMM C HAaTyPAJIbHBIMU ITOKA3aTEIMH.

HaxonuTe 3Ha4eHMsI YHCIOBBIX BBIPAXKEHUH, COJEPKAIIMX PALMOHAIBHBIE
Yycila W CTENEHU C HaTypalbHbIM I[IOKa3aTejeM, MPUMEHSATh pa3HOOOpa3HbIe
CHOCOOBI M TPUEMBI BBIUMCIIEHUS, COCTABIATh U OLIEHUBATh YHCIIOBBIE BHIPAKEHHUS
IIPU PELICHUU NPAKTUYECKUX 3a7a4 U 3a/1a4 U3 JPYTUX y4eOHbIX MPEIMETOB.

OxkpyrasiTe 4wWciaa € 33JaHHOM TOYHOCTBIO, a TaKXKe IO CMBICITY
IPAaKTUYECKOM CHUTyalWH, BBINOJHATH TPUKUAKY M OLEHKY pe3yJbTaTa
BBIUHCIICHUN, OLIEHKY 3HAYEHUM YHCJIOBBIX BBIPAKEHUN, B TOM YHCIE IIPU
pelIeHNH MPaKTUYECKUX 3aau.

PemaTe TekcTOBBIE 3aayu apu(PMETHUECKUM CIOCOOOM, HCIOJIb30BaTh
TaOJIMIBI, CXEMBI, YEPTEXKH, JAPYTrUe CpEICTBa TMPEACTABICHUS HaHHBIX IMpU
pELIeHUH 3a4a4.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPLUUOHANIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl pEIIEHUs 3aJa4 ¢ YYETOM OTPaHUYECHM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBAEMbIX 0OBEKTOB.

J1eIMMOCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIbIX YUCE.

PackiianpiBaTh HAa MHOYKHATENN HATYPaJIbHbBIEC YHCIIA.

CBoOOIHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHBIEe 00IIee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PEIICHUH 3374, IPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOMAYJIIO, NIPUMEHSTh CBOMCTBa
CpPaBHEHMI IO MOJTIYJIIO.

AnredOpandecKkue BbIPAKEHUS

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh aire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSATH
e€ B Ipoliecce OCBOCHHS Y4eOHOTo MaTepurara.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHHM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30oBaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXJIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BeimonHsATh  mpeoOpa3oBaHUsT  IE€JIOTO  BBIPAKEHWUS B MHOTOYJIEH
MPUBEICHUEM TTOJOOHBIX CJIaraeMbIX, PAaCKPhITUEM CKOOOK.

BrinonHath neidcTBus (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHUE) ¢ OJTHOUYJICHAMHU
¥ C MHOTOWICHAMH, IPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylmecTBIsATh PA3JIOKEHUE MHOTOWICHOB HA MHOXHUTEIW C IOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTEJNSI, TPYIIUPOBKU CJIaraeMbIX, TPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[TpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbBIX 3a7ad
13 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 pealIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUJIa
1epexojia OT UCXOITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIM YKCJIO KOPHEM YPaBHEHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.



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

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpaduuecKy.

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

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpouts rpaduKu JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnoco® MpEeACTaBICHHUS W aHaIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIIMH, TMPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKILIHH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKITHN).

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

K koHniry 00y4yeHus B 8 ki1acce o0yyaromuics MoayyuT CIeayoIue MPeIMETHbIC
pe3yJIbTaThI:

Yucua ¥ BbIYMCICHUS

HNppauronanpHbIe YHCIIA.

[loHumMaTh W MCHONB30BATh MPEJACTABICHUS O PACUIMPEHUH YHUCIOBBIX
MHOKECTB.

CB0OOOJHO OmepUpOBaTh MOHATHIMU: KBaJpaTHbIN KOPEHb, apu(pMeTuyecKuit
KBaJIPaTHBII KOPEHb, HPPALMOHAIIBHOE YHCIIO, HAXOAWTh, OLEHUBATH KBAJPATHHIE
KOPHM,  HUCHONB3YyS  IpU  HEOOXOJUMOCTH  KaJIbKYJSITOP,  BBIMOJHATH



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUYMCICHUH, U300paxaTh JIeWCTBUTEIIbHbBIE
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 UCIIOJIb30BAHUEM PA3HBIX CHCTEM U3MEPEHUM.

J1emMMocCTb.

CBoOOIHO oOmepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKCHUSX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

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

BBITIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHHM.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM JIs pelICHUs! Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpumMeHATP NOHATHE CTENEHW C LEIbIM  II0KA3aTelIeM, BBIIOJHATH
npeoOpa3oBaHus BbIpAKEHUH, COAEPKALMX CTENEHH C LIEJBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe qonycTrmble 3Ha4YE€HHS] IEPEMEHHBIX B BBIPAXKEHUSIX, COAEPKAIINX
apu(pMeTHIeCKre KBaJAPaTHBIC KOPHH.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemiats KBajipaTHbIC ypaBHEHUSI.

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 TpapuyecKuX TNpeACTaBIeHUN (yCTaHABIMBATb, WMEET JIU
YPAaBHEHME WM CUCTEMA YPAaBHEHHUU PEIIEHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJYyYEHHBIN pe3ybTarT.

[IpuMeHATh CBOMCTBAa YMCIJIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKH,
penaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HMX CHUCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIIMI0 MHOXECTBA pEHICHUHA HEpPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouth rpaduku pyHKUUN , ONMUCHIBATH CBOMCTBA YHUCIOBOM (DYHKLHMH IO
e€ rpaduky.

K koHI1ly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4uT CIETYIOIINE TPEIMETHBIE
PE3YJIbTaTHI:

Yuca 1 BbIYMCICHUS

CBOOOIHO ONEpUPOBATH MOHATUSIMU: KOPEHb N-Ml CTENEHHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTeJIEM, HAaxXOIWTh KOPEHb N-H CTENEHH, CTENEHb C
palMoHaIbHBIM TOKAa3aTeNIeM, HCIOJIb3YsS IPU HEOOXOAUMOCTH KaJbKyJATOD,
MPUMEHSATH CBOMCTBA KOPHS N-i CTENEHU, CTENEHHU C PAllMOHATIBHBIM IMOKAa3aTEeJIEM.

Hcnonb30BaTh MOHATUE MHOXECTBA JCHCTBUTEIBHBIX YUCEN MPU PEHICHUU
3a]1a4, POBEJEHUH PACCYKACHUHN U 10KA3aTEIbCTB.

CpaBHHBaTh M yHOpPAIOYMBATH JICUCTBUTENIBHBIE 4YMCIIA, OKPYIJIATH
JEHUCTBUTEIIBHBIE YKCIIA, BBITOJIHATh NPUKUIAKY PE3YNbTaTa BBIYMCICHUN, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

AJsiredOpanvyecKue BbIPpAKEHUA

CBOOOJHO oOmepupoBaTh MOHITHEM KBaJApPAaTHOrO TPEXWIEHA, HAXOIUTh
KOPHU KBAaJpPaTHOTO TPEXUJICHA.

PacxiianbiBaTh KBaJApaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHeHbIE W KBaJpaTHbIE YpaBHEHUS, YpaBHEHUS, CBOMSIIHECS K
HUM, IpOOHO-pallMOHAIbHBIC YPaBHEHHUS.

PemaTp HeCIOXKHbIE KBapaTHbIE YPaBHEHUS C TAPAMETPOM.

PemaTe JMHElHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, MCHIOJIb30BATh
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBON MpPSMOMH,
3aMKCBIBATH PEHIEHUE C IOMOIIBIO CHMBOJIOB.

Pemlare cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJTHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

PemaTe HECIOXKHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUH C IIAPAMETPOM.



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

Pemiatb  cucTeMbl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMChIBATh PEICHUE C TOMOIIBI0 CHUMBOJIOB.

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

[IpoBoUTh MccneAOBaHUS YPABHEHHUN M CUCTEM ypaBHEHH, B TOM YHUCIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
ypaBHEHUE WM CHUCTEMa YPAaBHEHHM pEILICHUS, €CIId HMEET, TO CKOJbKO, M
npouee).

Pemiath TeKCTOBbIE 3ajauu alreOpaudeckuM Croco0oOM C  MOMOIIBIO
COCTaBJICHUS] YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU HMX CHUCTEMBI JIsI COCTABJICHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
WHTEPIIPETUPOBATH MOTYUCHHBIC PE3YJIbTAThI B 3aJJaHHOM KOHTEKCTE.

YucsioBbIE MOC/I€10BATETHLHOCTH U MPOrPeccun

CB0oOOMHO omnepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Tpaduk
byHKIMKA, TpsMas MOPONOPIMOHATIBLHOCTh, JIMHEWHAs QYyHKIUS, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIMIO 1O €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
00JacTh OMpeneIeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHMH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus ¢ YyObIBaHUSA, YETHOCTh U
HEYETHOCTDh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

Pacno3naBaTh KBagpaTUUHYIO (QYHKIHIO MO (opMyJie, MPUBOIUTH TPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TCOMETPHH.

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

Ctpouts rpadux KBagpaTUYHOW  (YHKIIMH, OMNHUCHIBATH  CBOMCTBa
KBaJpaTUYHON PyHKIMU 11O €€ rpaduKy.

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

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

NnnmroctpupoBaTh ¢ TOMOIIBIO Tpaduka peabHYI0 3aBUCUMOCTb WJIH
MPOIIECC IO UX XapaKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOMHO OTIEPUPOBATH MOHATUSMHU: TIOCIEA0BATEIIBHOCTD, apudMeTHIECKas
Y TEOMETPUYECKASI IPOTrPECCHUMU.



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

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

PemaTte 3amaum, CBS3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEIBLHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

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

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

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



TEMATHYECKOE IINTAHUPOBAHUE

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

cHCTEMaTH3aINsI 3HAaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KVIACC

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




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaririe  Hpakruieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 OYHKINU 25 1
) YPABHEHUA N HEPABEHCTBA. 15 1
KBagparnsle HepaBeHCTBA
3 YPABHEHUSA 1 HEPABEHCTBA. o5 1
VYpaBHEeHMsI, HEpPaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHH
5 AJITEBPAMYECKUE BbIPAXKEHU . 12 1
CreneHsb ¢ palluOHAJIBLHBIM [TOKA3aTEIeM
5 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne n/m Tema ypoka Koutpoabubie IIpakTuyeckue Aara unppospie
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI pecypenI
IToBTOpeHue. PannonansHbIe ynciia 1
[ToBTOpenue. CpaBHeHue,
YIOPSA0YUBAHUE U apUPMETHUECKHE 1
JEUCTBHUS C pallMOHAIbHBIMU YU CIaMHU
[ToBropenue. Uucnosas npsamasi, 1
MOMYJIb YHCIIa
IToBTOpenue. [IponeHTsl, 3aMKch
MIPOLIEHTOB B BUJIE€ ApoOU U 1polu B 1
BH/JIE TTPOIICHTOB
[ToBTrOpenue. Penienre OCHOBHBIX 3a/1a4 1
Ha HaXO0XKJIEHHE MTPOLIEHTA OT YKciia
[ToBTOpeHue. Pemenne OCHOBHBIX 3a7a4
Ha HaXO0XJIEHHE MPOIICHTA OJHOTO 1
yucna ot Apyroro. Haxoxnenue
MPOLIEHTa OJJHOTO YHCJIa OT IPYroro
[ToBTOpeHue. Pemenne TeKCTOBBIX 1
3a/1a4 apuPMETHIECKUM CTIOCOOOM
[ToBTOpenue. Pemenue 3a1ay u3
peanbHOM MPaKTUKX HA YaCTH, IPOOH, 1

MIPOLIEHTHI, IPUMEHEHNE OTHOILEHNUHN 1
MIPONOPLMI IPU PELLICHUY 3a]1a4




IToBropenue. Pemenne 3anay us3
peanbHON MPAaKTUKU HA 4acTH, ApoOHu,

o MIPOLIEHTHI, IPUMEHEHNE OTHOIICHUN U
MIPOIOPLUI IPU PEIICHUH 3a7a4
[ToBTOpeHue. PeanbHbie 3aBUCUMOCTH;

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

11 KonTponbhas padota no teme
"PannonanbHble yncna”

12 Koopaunara Touky Ha psaMoit

13 YucaoBbie TPOMEKYTKH

14 YucnoBbie TPOMEKYTKH

15 PaccrosiHne Mex 1ty IByMs TOUKaMHu
KOOPJAMHATHOU IIPSIMOM
[IpssMoyronbHas cucTeMa KOOpIUHAT.

16 Abcuucca 1 opiHATa TOYKU HA
KOOPJAMHATHOM TIOCKOCTH
[IpsiMoyrosbHas cucTeMa KOOpJuHAaT.

17 Abcmucca 1 opArHaTa TOYKH Ha
KOOPJAMHATHOM TIOCKOCTH

18 ITpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

19 Urenue rpaduKoB peabHbIX
3aBUCUMOCTEN

20 DyHKIIMOHANbHBIE 3aBUCUMOCTH MEXY
BEIMYMHAMU

21 [Tonarue Gpynkun. OyHKIUSA KaK

MaTeMaTUuiCCKast MOJCJIb PEaJIbHOT'O




npoiiecca

[Tonstue pynkmuu. OyHKIMA Kak

22 MareMaTuyeckas MoJIeJib PeaibHOTO
mporecca
[Tonstue pynkmuu. OyHKIMA Kak

23 MareMaThdeckas MoJIejb PEaIbHOTO
mpoiecca

24 OO6mactp onpeaesieHus 1 00J1acTh
3HaYEHUN PYHKINH

o5 OO6nacTh onpeeneHus u 00J1acTh
3HaYeHUH PYHKIUU

26 CrniocoOsl 3a1anus HYHKIIUU

27 I'padux pyHKIIHN

98 KonTponbnas pabora no teme
"Koopaunats! u rpapuku. @yHkuun"

29 Bripaxkenue ¢ nepeMeHHBIMU. 3HaYCHHE
BBIPKEHUS C IEPEMEHHBIMU

30 Bripakenue ¢ mepeMeHHBIMU. 3HAYCHHE
BBIPKEHUS C IIEPEMEHHBIMU

31 Bripaxkenue ¢ nepeMeHHBIMU. 3HAYCHHE
BBIPXKEHUS C IEPEMEHHBIMU

39 [IpencraBieHne 3aBUCHIMOCTH MEXTY
BEJTMYMHAMU B BUJE POPMYITBI

33 [IpencraBnenne 3aBUCUMOCTH MEXKTY
BEJTMYMHAMH B BUJIE POPMYJTBI

34 Beruucnenus no popmynam

35 Boruncnenus no popmynam




YpaBHEeHHE ¢ OHOU [TEPEMEHHOM.

36 Kopens ypaBHeHUst

37 CBoiicTBa ypaBHEHHI ¢ OAHOM
MEPEMEHHOMN

38 CBolicTBa ypaBHEHUI C OJJHOM
MepeMEHHOM

39 PaBHOCHIBHOCTD ypaBHEHUI

40 VYpaBHeHHE KaK MaTeMaTu4ecKas
MOJEJIb peabHON CUTYalluH

41 Yucno KopHEH TMHEHHOTO ypaBHEHUs

42 Yucno KopHel JIMHEMHOTO YpaBHEHHUS

43 Perienue TeKCTOBBIX 3a/au C TOMOIIBIO
JIMHEWHBIX YpaBHEHUN

44 JIuHeitHoe ypaBHEHUE, coJepKalee
3HAK MOZYJIS
KonrtponbHas pabora no remMmam

45 "BoIpakeHus ¢ nepeMeHHbIMH",
"JIuneiliHble ypaBHEHUS"

46 CreneHns ¢ HaTypalabHBIM NIOKa3aTENEM

47 CBolicTBa CTENEHU C HATYPAJIbHBIM
MOKa3aTeineM

48 CBolicTBa CTENEHU C HATYPAIbHBIM
MoKazareieM

49 CBolicTBa CTENEHU C HATYPAIbHBIM
II0Ka3aTeleM

50 3anuch yucia B AeCITUYHOU

HOSI/IHI/IOHHOﬁ CHCTEMEC CUHUCIICHUA




3amnce Yyncia B IECITUIHOM

>1 [MO3UIMOHHON CHUCTEME CUUCICHHUS .
59 Opnowienbl. OQHOWIEH CTaHAaPTHOIO 1
Buja. CTencHbp OHOYICHA
53 OpaowieHbl. OHOYWICH CTaHIAPTHOTO 1
Buaa. Crenens ogHOYIEHA
MHuorousieHbl. MHOrO4WJIEH
54 cTraHjaptHoro Buja. CteneHpb 1
MHOTOYJIEHA
MHuorousieHbl. MHOTOWIEH
55 craggaptHoro Buaa. CteneHn 1
MHOTOYJIEHA
56 Cro’keHne ¥ BEIYUTAaHHE MHOTOYJICHOB 1
57 CrnoskeHue U BEIYUTaHHE MHOTOYJICHOB 1
58 Crno’keHue U BEIYUTaHHE MHOTOUYJICHOB 1
59 VYMHOXEHUE U JieJIEHHE MHOTOYWICHOB 1
60 YMHOMXEHME U [IeJIEHHE MHOTOWIEHOB 1
61 VYMHOXEHUE U JieJIEHHE MHOT'OYWICHOB 1
62 YMHOMXEHME U [IeJIEHHE MHOTOYIEHOB 1
63 [Ipeobpa3oBaHue 1ENOTO BHIPAKECHHUS B 1
MHOT'OYJIEH
64 [IpeobGpazoBanme 1MEIOTO BEIPAKECHHS B 1
MHOTOWIEH
65 [IpeobGpazoBanme 1MEIOTO BEIPAKECHHS B 1
MHOTOWIEH
66 Kopuu MHOrO4IIEHA
67 Kopuu MHOrO4NI€HA




ToxnectBo. ToxxIecTBEHHBIE

68 npeoOpa3oBaHus AreOpandecKux
BBIPAYKECHU I
ToxnectBo. ToxxnecTBeHHbIE

69 peoOpa3oBaHus anredpandecKux
BBIPAKCHUI
ToxnectBo. ToXXIEeCTBEHHBIE

70 peoOpa3OBaHUs aNreOpandecKux
BBIPAKCHUI
ToxnectBo. ToxxnecTBEHHBIE

71 npeoOpa3oBaHKs AreOpandecKux
BBIPAYKEHU I
ToxnectBo. ToxxnecTBEHHBIE

72 npeoOpa3oBaHKs AreOpandecKux
BBIPAKCHUI

73 JlokasaTenbCTBO TOXKIECTB
KonTponbHas paboTa mo Temam

74 "CreneHp ¢ HaTypaJbHbIM
nokazareneMm", "MHorouiaeHs!"

75 KBanpat cymmBbI 1 KBaJipaT pa3HOCTH
JBYX BBIpaXKCHUHN

76 KBaipaT cyMMBI HECKOJIBKUX
BBIPAKCHU I

77 Ky6 cymMBI 1 Ky0 pa3HOCTH ABYX
BBIPA)KCHU I

78 Pa3HOCTB KBagpaToOB ABYX BBIPAXKEHUU

79 [Tpon3BeieHre Pa3HOCTH U CYMMBI JIBYX

BBIPaKCHU I




[Ipou3sBeneHue pa3HOCTU U CYyMMBI IBYX

80 .
BBIPAKECHU I

81 CymMma 1 pa3HOCTh KyOOB JIBYX
BBIPAKCHUIN

82 CyMMa 1 pa3HOCTb KYOOB JIBYX
BBIPAYKECHU I

83 Paznoxxenue MHOrousieHa Ha
MHOXKHUTEIN
[Ipou3sBeneHne pa3HOCTH CYyMMBI IBYX

84 BBIpQKCHUH, CyMMa B Pa3HOCTh KyOOB
JIBYX BBIpa)KCHUHN

85 Pasnoxxenne MmHOrouicHa Ha
MHOXKHUTEIN

86 Briaecenne o01iero MHOKHUTENS 3a
CKOOKH

87 Metox rpynmupoBKH

88 KonTponbHas pabota mo Teme
"@opMyJIbl COKpAIIEHHOTO YMHOKEHNA"

89 JemumocTh nenbix gucesn. CBoicTBa
JeTUMOCTH

90 JemumocTh nenbix uncell. CBoMCTBa
JETUMOCTH

o1 [Ipocteie u cocTaBHbIE uncia. YETHBIE U
HEUETHBIC Ynciia
[Tpusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,

92
9,10,11

93 [Mpu3naku nenumoctw Ha 2, 4, 8, 5, 3,6,

9,10,11




[Ipu3Haku AeNMMOCTH CYMMBI U

94 MIPOM3BEICHUS LIEJIBIX YUCEN MPHU 1
peleHny 3a1a4
HauOonpmmii o0muii nenurens u
95 HaMMeHbIIee 00IIee KpaTHOE ABYX 1
qHcen
96 B3anMHO mipocThie unca 1
97 Anroput™m EBkiupa. Jlenenue ¢ 1
OCTaTKOM
08 CpaBHEHUS IETBIX YUCET 10 MOIYIIO 1
HATYpaJIbHOTO YUCIIa
99 Jluneitnas Qpynkuus, e€ cBolicTBa 1
100 Jluneiinas QyHKIus, e€ CBOHCTBA 1
101 Jluneitnas Qpynkuus, e€ cBolicTBa 1
102 I'paduk nuHeitHON QyHKIIUU 1
103 I'paduxk nuHeHON QyHKINM 1
104 I'paduxk nuHeHON QyHKIMM 1
105 I'padux nmuHEHHOHN QyHKIIH 1
106 I'paduk pynkuun y = | X | 1
107 I'paduk pyHkunn y = | x | 1
108 I'paduk pyakuun y = | X | 1
109 I'padux pyakmm y = | X | 1
110 KycouHo-3aannble pyHKINU 1
111 KycouHno-3anannsie GpyHKINN 1
112 KycouHo-3aanHble QyHKINU 1
113 Kycouno-3anannsie GpyHKINN 1
114 KonrponbHas pabota no remam 1




"NemumocTts", "Jluneitnas Gynxms"

115 YpaBHEHHE ¢ IBYMS TIEPEMEHHBIMHU

116 VYpaBHeHME ¢ ABYMs [IEPEMEHHBIMU

117 I'paduk ITMHEHHOTO ypaBHEHUS C ABYMS
TIEPEMEHHBIMH

118 I'paduk TuHEHHOTO YypaBHEHUS C IBYMS
[IEPEMEHHBIMU

119 CucremMbl TMHENHBIX YPaBHEHUN €
IBYMSI TIEPEMEHHBIMU

120 CucremMpl TMHENHBIX YPAaBHEHUH C
IBYMSI TIEPEMEHHBIMU
I'paduueckuii MeTOJI peIIeHUs] CUCTEMBI

121 JTUHEHHBIX YPaBHEHUU C IBYMS
NEePEMEHHBIMU
I'paduueckuit MeToa perieHUs: CUCTEMBI

122 JIMHENHBIX YPaBHEHUH C IBYMs
NEePEMEHHBIMU
Pemrenne cucreM TMHEHHBIX YpaBHEHUN

123 C IByMs IEPEMEHHBIMH METOJI0M
MOJICTAHOBKY M METOJIOM CIIO’KEHUS
Pemienue cuctem JTMHEHHBIX YpaBHEHHH

124 C IByMsI IEPEMEHHBIMH METOJIOM
MOJICTAHOBKY Ml METOJIOM CIIO’KEHUS
Pemienue cuctem JTMHEHHBIX YpaBHEHHH

125 C IByMs IEPEMEHHBIMH METOJI0M
MOJICTAHOBKU M METOJIOM CJIO’KEHUS

126 Pemienue cuctem JTMHEHHBIX YpaBHEHHM

C ABYMs IICPEMCHHBIMU METOI0M




IOACTAaHOBKH U MCTOAOM CJIOXKCHHA

CucreMa IByX JTMHEUHBIX YPAaBHEHUH C

127 JBYMsI IEPEMEHHBIMU KaK MOJIEIb 1
peanbHON CUTYaluH

128 KontposnbHas pabora 1o Teme 1
"Cuctembl JIMHEHHBIX YpaBHEHUN"

129 [ToBTrOopenue u o6o0mmeHue. Boipaxxenus 1
C NepeMeHHBIMU

130 [ToBTropenue u o6o0menue. CteneHs ¢ 1
HaTYpaJIbHBIM ITOKa3aTesIeM
IToBTropenue u o6o0mmenue. OAHOUICHbI

131 Y MHOTOYJIEHBI. TOX/1eCTBEHHbIE 1
npeoOpa3oBaHKs AreOpandecKux
BBIPA)KCHUI

132 HOBTOp?HHe u 06061meHne. opmyis 1
COKpAIIEHHOI'O YMHOKEHHS

133 [ToBTOpenue u o6odIIEHNE. 1
Koopaunats! u rpaguku.

134 [ToBTOpenue u o6o6menue. Jluneitnas 1
¢GyHKIHUSA U €€ cBOICTBa

135 HToroBast KOHTpOJIbHASA paboTa 1
[ToBTOpenue u 06061eHue. Pemenne

136 CHICTEM JIMHEWHBIX YPaBHEHUH C ABYMS 1
MIepEMEHHBIMH

OBLIEE KOJIMYECTBO YACOB I1O0 136

[NPOT'PAMME




8 KVIACC

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

HepaBeHncrtBo-cnencraue




12

Yucnosble IPOMEKYTKH

JIuHeitHOe HEPABEHCTBO C OJIHOU

13 IIEPEMEHHON U MHOKECTBO €0 PEIICHUI

14 Pemienue muHEeHBIX HEPABEHCTB C OJHOM
MepeMEHHON

15 PemreHne nuHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOM

16 Pemennie nTMHEHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM

17 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MepeMEHHON

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

19 JIMHEWHBIX HEPABEHCTB C OJJHOMI
MepPEMEHHOMN

20 KonrtponbHas pabota no reme
"Hepasencrsa"

21 KBanparhsle kopHU

99 Apudmernueckuit KBaapaTHbII KOPEHb U
€ro CBOMCTBA

93 Apudmerndeckuil KBaJpaTHbII KOPEHb U
€ro CBOMCTBA

24 [TonsATHE NPPALMOHAIIBHOTO YUCIIA.
JIelcTBUA ¢ MPPALMOHAIEHBIMU YK CIIAMH

o5 CaolicTBa I€HCTBUI C UpPAllMOHAIBHBIMU
quCcIaMu

26 CBoiicTBa IEHCTBHI ¢ MPPAMOHATIHLHBIMH




qucjiaMu

27

28

CaoiicTBa IEUCTBUI C UppaLIMOHAIBHBIMU
JuCcIaMU

CpaBHeHUE UppaIMOHATBHBIX YUCEI

29

30

31

CpaBHeHuE UppallMOHAIbHBIX YUCEI

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

JlomycTrMble 3HaYEHUS IEPEMEHHBIX B
BBIPXKEHUSX, COJIEPIKALTIX
apudmeTnyecKkue KBaapaTHbIE KOPHU

32

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

33

34

35

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

36

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKECHMI, COIEPIKAIUX
apupMeTHUeCKre KBaJIpaTHbIe KOPHU

37

KonTponbhas pabota no teme
"KBanpaTHslit KOpeHb"




38

KBanpatHoe ypaBHeHHE

39

40

41

42

43

dopmyiia KOpHEH KBAJPaTHOIO
ypaBHeHusA. KomnuectBo
JIEHCTBUTEIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

dopmyiia KOpHEH KBAJPaTHOIO
ypaBHeHus. KonnuectBo
JIEWCTBUTEIbHBIX KOPHEW KBaJPATHOTO
ypaBHEHUS

dopmysa KopHEl KBapaTHOTO
ypaBHeHus. KonmnuecTBo
JeHCTBUTENBHBIX KOPHEH KBaIPaTHOTO
ypaBHEHUS

dopmysa KopHEl KBapaTHOTO
ypaBHeHus1. KonnuecTBo
NEHCTBUTENBHBIX KOPHEH KBaPaTHOTO
ypaBHEHUs

Teopema Buera

44

45

Teopema Buera

VYpaBHeHUsI, CBOJUMBIE K TUHEHHBIM
YPaBHEHUSIM WUJIU K KBAJPATHBIM
YpaBHEHUSIM

46

YpaBHeHUsI, CBOAUMBIE K TMHEHHBIM
YpaBHEHUSIM UJIU K KBAJPATHBIM
ypaBHEHUSIM

47

48

KBanpaTtHoe ypaBHEHUE C TapaMeTpoM

Perienue kBaipaTHBIX ypaBHEHUH ¢
napameTpamu




Pemenne kBagpaTHBIX YPaBHEHUH C

49
napameTpamu

50 Pemrenne kBagpaTHbIX ypaBHEHMI,
COJIEpIKaIMX 3HaK MOIYJIS

51 Pemenue kBagpaTHBIX ypaBHEHUH,
COJIepKALIMX 3HAK MOJTYJIsS

59 YpaBHEHHE KaK MaTeMaTu4ecKas MOJIENb
peanbHOi CUTyaluu

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

54 KonrposnbHas pabota no reme
"KBagparusle ypaBHeHUs"

55 PanmonanbHble BbIpasKEHUS

56 ToxnecTBeHHbIe TpeoOpa3oBaHus
paMOHATBFHBIX BRIPAKECHUI

57 ToxnecTBeHHbIe TPeoOpa3oBaHUs
panMoHaIbHBIX BBIPAKEHUIN

58 ToxnecTBeHHBIE TPe0Opa30BaHMUs
paIMOHATFHBIX BRIPAKECHUI

59 ToxnecTBeHHbIe TPeoOpa3oBaHus
palMoHaIbHBIX BBIPAKEHUIN
Anrebpanueckas 1pooOb. JlomycTumbie

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

61 3HAYCHMsI TIEPEMEHHBIX B IPOOHO-
palMoOHAIBHBIX BBIPAKEHUAX

62 Anrebpanueckast po0b. JlomycTumble




3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
palMOHAIbHBIX BBIPAKECHUAX

OcHOBHOE CBOWCTBO anredpanyecKon

63
apobu

64 OCHOBHOE CBOMCTBO aJIreOpandecKou
npodu

65 CroxeHure 1 BBIYUTaHHE AIITe0pandecKux
npobei

66 CrnoxeHre 1 BRIYUTaHHE AITe0pandecKux
npobeit

67 YMHOKEHUE U JIeJIeHHEe anredpandeckux
npobei

68 YMHOXKEHHUE U JIeNIeHUE anreOpandecKux
npobeit

69 YMHOXEHUE U ICTICHUE alre0panvdecKux
npobeit

70 BosBeznenue anrebpandeckoit 1podu B
CTEIEHb

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

72 JIpoOHO-paliMoHa bHbIE YPAaBHEHHUS
Pemenue 1po6HO-paliMoHaIbHBIX

73 ypaBHEHMH, CBOJSIINXCA K TMHEHHBIM
ypaBHEHHSIM
Pemenne npoOGHO-paninoHaIBHBIX

74 YpPaBHEHUU, CBOJSIIMXCS K TUHEHHBIM
yYpaBHEHHSIM

75 Pemenne npoOHO-paliiOHaNbHBIX




YPaBHEHUU, CBOJSIIMXCS K JIMHEUHBIM
YPaBHEHUSM

76

77

78

Pemenue 1po6HO-panimoHaTBHBIX
YpaBHEHHI, CBOJAIINXCSA K KBaIPaTHBIM
YpaBHEHHSIM

Pemenue npoOHO-paninoHaIbHBIX
YpaBHEHUM, CBOSAIINXCS K KBaJAPATHBIM
YpaBHEHUSIM

Pemenue npoOHO-pannoHaIbHBIX

ypaBHeHHﬁ, CBOAININXCA K KBaJAPpaTHBIM
YPpaBHCHHUAM

79

Pemenue npoOHO-paliiOHaNbHbBIX
ypaBHEHUH METO/I0M 3aMEHBI
MepeMEeHHON

80

Pemenue npoOHO-paliiOHaNIbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
MePEMEHHOMN

81

82

83

Pemenne npoOHO-paliioHANTBHBIX
YPaBHEHUI METOJIOM 3aMEHbI
MepPEMEHHOMN

Pemenne npoOHO-paliioHANTBHBIX
YPaBHEHUH METOJIOM 3aMEHBI
IEPEMEHHOMN

Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
IpOoOHO-pallMOHANILHBIX YpaBHEHUN

84

85

Pemrenne TeKCTOBBIX 337124 C TOMOIIBIO
JIpOOHO-pallMOHANIbHBIX YpaBHEHUN

Penienne TeKCTOBBIX 3aJa4 C HOMOIILIO




JPOOHO-pallOHAJIbHBIX YpaBHEHUN

Pemenne TekCTOBBIX 3aJa4d C IOMOIIIBIO

86 IpoOHO-pallMOHATBHBIX YPaBHEHUH

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

88 Pemienue TeKCTOBBIX 33724 C TOMOIIBIO
JIpOOHO-palMOHANILHBIX YpaBHEHUN

89 I'padmyeckas uHTEpIpETAINS YPAaBHEHUHA
C IByMs IIEpEMEHHBIMHU

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

01 OO0acTh onpeneIcHIs] © MHOKECTBO
3HaYeHUH PYHKIUU

92 OO6nacTh ornpeieeHUus] © MHOYKECTBO
3HaYEHUN QYHKINH

93 CrniocoObI 3a1anust pyHKIHIA

94 I'padux pyHKIIIN
UYrenue cBOMCTB (yHKIINU TIO €€

95 rpaduxy. [Ipumeps! rpadukoB GpyHKINH,
OTpaXKaroIIUX peabHbIe MPOLECCHI
OyHKIUH, OTIMCHIBAIOIIUE MIPSIMYIO U

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

97 00paTHYIO IPOMOPITHOHAIIEHBIC
3aBUCHUMOCTH, UX TpapuKu

08 DyHKIUH, ONHUCHIBAIOLINE IPSIMYIO U

00paTHYIO TPOMOPITMOHAIbHBIC




3aBHCUMOCTH, UX IpaduKu

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




CTaHJIapTHOM BHUJE

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,

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

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

119 JUTUTEIIBHOCTD TTPOLIECCOB B
OKpY>KaroIlleM Mupe

120 JleneHue ¢ ocTaTKOM

121 CpaBHeHUS 1IENbIX YHCEN 10 MO0
HATypaJIbHOTO YKcia

122 CpaBHEHUS TEIBIX YHCET 10 MO0
HaTypaJIbHOTO YKcia

123 CBoiicTBa CpaBHEHUH IO MOTYJTIO

124 CBolicTBa CpaBHEHUH 110 MOJYJIIO

125 OcTaTKu CyMMBI U TTPOU3BEICHUS T10
JTAaHHOMY MOJTYJTIO

126 KonTponbHas paboTa no Temam
"Crenenn", "Jlenumocts"
IToBTopenue u o6o0menue. Pemenue

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

128 JIMHENHBIX HEPABEHCTB C OAHON

IIEPEMEHHOM U CUCTEM JIMHENHBIX




HEPABEHCTB C OJHOU IIEpEMEHHOMN

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

apudmeTnyecKre KBapaTHbIE KOPHU

[ToBTOpenue u 06o0meHue. Pemenue

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

KBaJPaTHBIX YPaBHEHHUU

[ToBTOpenue u 0600mEeHue. Permenue

131
3aJa4 U3 peanbHOM KU3HU

[ToBTOpenue u o0oOIIEHHE.
132 ToxxmecTBeHHBIC TPEOOPa30BAHMS
palMoOHAIBHBIX BBIPAKCHUI

[ToBTOpenue u obod1eHue. Peenne

JIpOOHO-pallMOHANIbHBIX YpaBHEHUH,

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

palMoHaIbHBIX YpaBHEHUN

[ToBTOpenue u o6od1eHue. Peenne
134 TEKCTOBBIX 33/]1a4 Pa3JIM4YHBIMU
criocobamu

135 Hrorosast koHTpOIpHAs paboTa

IToBTopenue u o6o0menue. Pemenue

136
3a]1a4 U3 peaybHOMN )KU3HU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

136




9 KJIACC

Ne
n/n

Tema ypoka

Oynkius. CroicTBa QYHKINNA: HYIIH
(bYHKIMH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA
(GyHKINU, TPOMEKYTKH BO3PACTAHUS U
yObIBaHus (HYHKIMH, YETHBIC U HEYETHBIC
¢byHKIMM, HaUOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4YeHUs1 QYHKIUU

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

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

KBagparsslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXUJICHA

Paznosxenune kBagpaTHOTO TpEXUICHA Ha
JIMHEWHBIE MHOKUTEIN

Paznoxenue KBaApaTHOTO TpéX‘IJ’ICH& Ha
JIMHEHBIE MHOKUTEIN




KBangparuunas ¢pyHKuus 1 €€ CBOHCTBA

[Tapaboina, KOOPAMHATHI BEPIIHMHbI

o napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

10 [TocTpoenue rpaduka KBagpaTHIHON
byHKIMH

1 [TocTpoenue rpaduka KBaApaTUIHON
byHKITII

12 ITocTpoenue rpaduka KBaapaTUIHON
byHKIIUN
[Tonoxenue rpaduka KBaApaTUIHON

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

14 (GyHKINU B 3aBUCHMOCTH OT €€
KO3 PHUIIHEHTOB

15 Hcnonb30BaHne CBOKWCTB KBaAPATUIHOMN
GYHKIUM 1715 peuIeHus 3a1a4

16 Hcnonp3oBanue CBOWCTB KBaApaTUYHOU
(GyHKIMU 1715 pelieHus 3a/1aq

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

18 Crenennble QyHKIUU C HATypaIbHBIMU
MOKa3aTeJsIMH, UX TpapyKH U CBOWCTBA

19 Crenennble (YHKIUU C HATYpaJTbHBIMU
MoKa3aTessIMH, UX rpayKH U CBOWCTBA

20 CrenenHble QyHKIIUU C HATypaIbHBIMU
MoKa3aTessIMH, UX TpaMKH U CBOWCTBA

21 CrenenHble QYHKIUU C HATypaIbHBIMU




MOKa3aTeJsIMH, UX TpauKH U CBOWCTBA

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

22
X|

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

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

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

26 nepeMeHHON. MHOKeCTBO PEIICHHM
HEpaBEHCTBA

27 KBangpaTHbie HEpaBeHCTBA C O/THOM
MEPEMEHHOMN

08 KBanpaTHbie HepaBeHCTBA C OJTHOM
MepPEMEHHOMN

29 Pemenne HepaBeHCTB rpaduuecKUM
METOJIOM Y METOJIOM HHTEPBAJIOB

30 Pemenne HepaBeHCTB rpadUIeCKIM
METOZOM M METOJIOM HHTEPBAJIOB

31 HepaBenctBa, comeprkaiue 3HaK MOTYIIS

32 HepasenctBa, comeprkamniie 3HaK MOTYJIS

33 CucreMbl HEPaBEHCTB C OJTHOM
MIEPEMEHHOMN

34 CucreMbl HEPaBEHCTB C OJTHOM
IEPEMEHHOMN

35 Pemrenne TeKCTOBBIX 337124 C TOMOIIBIO

HCPaBCHCTB, CUCTEM HEPABCHCTB




36

Pemenne TeKCTOBBIX 3a7a4 ¢ IOMOIILIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

38

39

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

I'paduaeckuii MeToa perieHUs: CUCTEM
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU

Cucremsl HEPAaBCHCTB C ABYM:L
INEPEMCHHBIMU

40

41

KonTponbhas padota no teme
"KBanparHble HepaBeHCTBA"

BI/IKBaI[paTHbIe YpaBHCHUA

42

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

43

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

44

[IpuMepsl IpUMEHEHH METOZI0B
PaBHOCUJIBHBIX IIPeoOpa3oBaHuil, 3aMEHbI
MIEPEMEHHOMH, rpaguuecKkoro MeToia npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHein

45

46

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




47

Pemenue 1poOHO-panimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

48

49

Pemenue 1poOHO-panimoHaIBHBIX
YPAaBHEHUN U HEPABEHCTB

Pemienue cucrem ypaBHEHH C AByMS
[IEPEMEHHBIMU

50

Pewrenue cucreM ypaBHEHUN ¢ ABYyMsI
[IEPEMEHHBIMU

o1

52

53

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENUHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

Perenne nmpocTenimx cucTteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

54

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

55

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

56

57

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

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMs TIEPEMEHHBIMU KaK MOJIENb




peanbHON CUTYaluH

58

59

60

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYalluH

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
pealibHOM cUTyaluu

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

61

Cucrema HETMHENHBIX YpaBHEHUH ¢
rapaMeTpoM

62

63

Cucrema HETMHENHBIX YPABHEHUH €
apameTpom

Cucrema HETMHENHBIX YPAaBHEHUH ¢
rapaMeTpoM

64

65

66

[Ipocreiimme HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CHCTEMBI

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

Koneunbie u OeCKOHEUHBIE
IIOCICa0BATCIBHOCTHU

67

OrpaHn4eHHas TIOCIEIOBATEIEHOCTb.
MonoToHHO Bo3pacTaromias (yObIBaro1as)
MOCIIEI0BATEILHOCTh

68

CrocoOsI 3a1aHus IIOCIEN0BATEIILHOCTH
OTIMCATEIIbHBIN, TAOJUYHBIN, C TTOMOIILIO




(bopMyIIBI N-TO YiIeHa, PeKypPEHTHBIN

Apudmernueckas U reoMeTpuyecKas

69
IIPOrpeccuu

70 Apudmernueckas 1 reomeTpudecKas
IIPOrpeccuu

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

7 CaoiicTBa 4eHOB apupMETHIECKON U
Ir€OMETPUYECKON ITPOTPECCUI

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

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

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

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

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

78 apru(METHIECKON U TEOMETPUIECKOM
Iporpeccuit

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

80 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI

" KPpCAUTHI




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

81
U KPEeJUThI

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

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

84 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IBI
U KPEIUThI

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

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

87 MI0CJIeI0BATENbHOCTH, O CYMMHPOBAHUU
0eCKOHEUHO yOBIBAIOLIEH reOMEeTPUIECKOM
porpeccuu

88 MeTo MaTeMaTUYECKON HHTYKITUT

89 MeTo MaTeMaTHYECKON HHTYKITUU

90 KontponbHas pabora no teme "Yucnossle
MOCJIeI0BaTeNbHOCTH U Nporpeccun”

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

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

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

CTCIICHHU




Crerens ¢ PpallMOHAJIBHBIM ITOKA34aTCJICM U

94 .
e€ cBoiicTBa

95 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U
e€ CBOMCTBA

9 CreneHb ¢ palioHAILHBIM TI0Ka3aTeNeM U
e€ CBOICTBa
ToxnecTBeHHbIE TPeoOpa3zoBaHUs

97 BBIPKCHHH, COJEPKAIUX KOPeHb N-i
CTETICHU
ToxnecTBeHHBIE TPe0Opa30BaHUs

98 BBIpO)XEHUH, CONlEpKAIUX KOPEHb N-i
CTETIeH!
ToxnecTBeHHBIE TPe0Opa3oBaHuUs

99 BBIpOXEHUH, CONlEpKAIIUX KOPEHb N-i

CTCIICHU

ToxnecTBeHHbIE TPeoOpa3oBaHus
100 BBIPAKEHUH, COAEPIKALUX CTENIEHD C
panMoHaIbHBIM ITOKa3aTelleM

ToxnecTBeHHbIE TpeoOpa3zoBaHUs

101 BBIPAKEHUH, COAEPIKALUX CTENIEHb C
palMoHaIbHBIM ITOKa3aTesIeM

KonTponbnas pabora no teme "CreneHs ¢

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

JIEHUCTBHS C NEHCTBUTEIIFHBIMU YHCIIAMU,
quCIIOBas MpsMas)

104 [ToBTOpenue u 0606menue. Yncna u




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

105

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

106

107

108

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

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

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

109

[ToBTOopenue u o6obmenne. Ynucna u
BBIUHCIICHUS (OKpYTJIEHUE, TPUOIINKEHHE,
OLIEHKA)

110

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

111

112

[ToBTrOopenue u o6o0mIeHue. TekcToBbIe
3a/1auu (pemeHrne TEKCTOBBIX 3a1a9
apuMETUYECKUM H alTeOpandecKum
crioco6amu)

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




apuMeTHyecKuM U anredpandecKum
crocob6amu)

113

[ToBTOpenue u 060061meHue. TekcToBbIe
3a7a4n (pelIeHne TEeKCTOBBIX 3aa4
apuMeTHnyecKuM U anredpandecKum
criocobamu)

114

115

116

117

118

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

[ToBTOopenue u 06061eHue. TekcToBbie
3a/1a4M (pEIICHNE TeKCTOBBIX 33714
apuMeTHIECKUM U alreOpandecKumM
crocobamm)

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

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

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




119

120

121

122

[ToBTrOpenue u o6o0IIEHNE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAXEHUH, COMIEPKAITUX
apudmeTryecKuil KBapaTHbII KOPEHb)
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyeckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAIUX
apu(METHYECKUI KBaIPATHBIH KOPEHB )
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAITUX
apu(METHYECKUI KBaIPATHBII KOPEHB )
[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U IPOOHO-
parroHaALHBIX BBIPAKCHUH )

123

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

124

[ToBTOpeHue u 06061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U JPOOHO-
palMoHaIBHBIX BBIPAXKEHU)

125

[ToBTOpeHue u 06061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS




(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

126

[ToBTOpEeHUE U 0600IICHNE.
Anrebpanueckue BoIpaxkeHus (pa3ioxeHue
MHOTO4YJIEHA Ha MHOKHUTEIH, B TOM YHUCJIE C
UCTOJIb30BaHUEM (DOPMYII COKpAILIEHHOTO
YMHOXKCHHS)

127

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

128

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

129

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

130

131

132

OyHKIMH (IOCTPOEHUE, CBOWCTBA
M3Y4YEHHBIX (PYHKIIHUN)

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

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

yHKIHiH)




[ToBTropenue u o6o0menue. PyHKIUU

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

134 (rpacduyeckoe perieHue ypaBHEHUH U UX 1
CHUCTEM)

135 Hrorosas koHTpobHas paboTa 1

136 [ToBTOpenue u 06o6meHue. OyHKIUN 1
(MoIeIMpOBaHUE PEATbHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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