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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHUE APYTUX TUCIHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO st
NPOAO/DKCHUS OOpa3oBaHWsl W Il TOBCEAHEBHOW JKM3HHM. PasButne y
OOy4arolmuxcs HAyYHBIX TPEACTABICHUNA O MPOUCXOKACHUH U CYIIHOCTH
anreOpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoi
SBIIEHUH M TPOIECCOB B MPHUPOJAE M OOIIECTBE, POJIU MaTEMaTHYECKOTO
MOJICJIMPOBAaHUSI B HAyYHOM T[IO3HAaHWUM W B IMPaKTUKE CIOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOT'O MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOAUMBIX
JUIsS. ajanTaldd B COBpPEMEHHOM LudpoBoM obmiectBe. M3ydenue anreOpsl
o0ecrieunBaeT  pa3BUTUE yYMEHHUs  HaOmOgaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTHU MBILUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUS, BBIBOJABI, (HOPMYIHPOBAThH
yrBepxaAcHUs. OcBoeHHE Kypca aireOppl oOecrnedyuBaeT pa3BUTHE JIOTHUYECKOIO
MBIIUICHUST OOYYAIOMIMXCS: OHHU WCIOJB3YIOT JEAyKTHBHBIE W WHIYKTHBHBIC
paccyxaeHus, o000IIEeHNe W KOHKpPETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenune anrebpe mpearnosigaracT 3HAYUTEIBHBIA OOBEM CaMOCTOSTEIHLHOMN
NESATEIIbHOCTH  OOYYaroIIMUXCs, IO3TOMY CAMOCTOSTEIBHOE peIlleHue 3ajad
00yUaIOIUMUCS SBJSIETCS pean3ainenl AesITeIbHOCTHOTO PUHITUTIA O0yYeHUSI.

B crpykrype mnporpammsl y4eOHOro kKypca «AnreOpa» yriayO0neHHOro
U3YYCHHUS OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANYECKHE JIMHUU:
«Uucna © BBIUKACICHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkuun». Kaxgas U3 3THX CcoJep)KaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpYTMMH €ro JHHHMSIMH. B Xome m3ydeHHs Kypca OOydJarolmuMcsi MPUXOAUTCA
JIOTHYECKH pacCyAaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B cBs3n
C 3TUM B Mporpammy yueOHOro Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4eCKOro
oOpa3oBaHUsT M  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOIIUMHUCS  OCHOB
YHHBEPCAJBbHOTO MaTeMaTH4ecKoro s3bika. Coaep)kaTelnbHOH W CTPYKTYPHOMU
OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAHHBIM
XapaxkTep.

Conmepxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW st
JABHEUIIIETO M3yYeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TIOJIB30BAThCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
*U3HU. Pa3BuTHE MOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBSI3aHO C PAalMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUM O JEHCTBUTEIHLHOM YHCIE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HEOOXOJUMOTOo IJIsl PELICHUS 3aJad MaTeMaTHKH,
CMEXHBIX MTPEJAMETOB U OKpYyXkarolei peanbHocTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHus y4eOHBIH MaTepual TPYNIUPYETCS BOKPYr  pallMOHAIBHBIX
BbIp&KEHHI. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTUKH Kak s3blKa s
NOCTPOEHUSI MATEMAaTHYECKUX MOJIENE, ONHCAHMS NPOLECCOB M SIBICHUUN
peanpHOro Mupa. B 3amaunm oOydeHusi anreOpe BXOIAT TaKXKe JajbHEMIee
pa3BUTHE AJITOPUTMUYECKOTO MBIIICHUS,, HEOOXOAWMOIO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UHGPOPMAaTUKUA, U OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxaeHuid. IIpeoOpa3zoBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UUYECKON JIMHUU HALEJIIEHO Ha MOJIyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUsSl M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B PUPOJIE
u obmiectBe. M3yueHune martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHUS UCTIOIb30BaTh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHOT'O, CUMBOJIMYECKOTO, IpaUuecKkoro, BHOCUT BKJIaJ B (OPMUPOBaHUE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBHI.

VYriyOnéHHbIi Kypc anreopsl XapaKTEepU3yeTCs W3yYEHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJIOB
pemieHus 3agad. AnreOpa SBISETCS S3bIKOM I ONUCAaHUST OOBEKTOB W
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTeMaTH4eCKOro moaenupoBaHus. llpu
TOM CaMU OOBEKTHl MAaTEMaTHUYECKMX YMO3aKIOUYEHUH M MPUHATHIE B anredpe
npaBuia UX KOHCTPYHMPOBAHHUS CIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUU
00OCHOBBIBAaTh M I0KA3bIBATh CYKJE€HHUS, PA3BUBAIOT MAaTEMaTUUYECKYI0 MHTYHUIIMIO,
KpPaTKO W HAIJISIHO PACKPHIBAIOT MEXAHU3M JIOTMUECKUX MOCTPOCHHUH M ydyaT HUX
npuMeHeHuto. Tem campiM anrebpa 3aHUMaeT OJHO W3 BEAYIIUX MECT B
(GbopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YJarOIINXCSl.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercsd Yy4eOHbIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ieibl COJEpIKAHMS:
«Yucna W BBIYUCICHUA», «Anredpanyeckue BbIpAXEHUs», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIUI.

Ha usyuenue yueOHOTO Kypca «Anredpa» orpoautcs 408 dacos: B 7 Kiiacce
— 136 yacoB (4 vaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Hefenwo), B 9
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. CpaBHEHHE, yNOPSAOYMBAHUE U apUPMETHUECKHE
JEUCTBUS C PAalMOHAJIBHBIMU YuCIaMu. YucnoBas npsamMasi, MOyJIb YHUCIIA.

CreneHb C HaTypaJbHBIM TOKa3aTeJIeM M €€ CBOWCTBA. 3alKcCh 4YUCIa B
JNECATUYHON MO3UIUOHHON CUCTEME CUHUCIICHHUS.

Pemenue TeKCTOBBIX 3a/1au aprupMeTHYecKuM criocodoM. Perenue 3agau u3
peanbHOW MPAKTUKHU HA YacTH, HA JIpoOU, HA MPOLIEHTHI, MPUMEHEHUE OTHOILIECHUN
U TpONOpUMH MpU pEUIeHUH 3a/ad, pElIeHHe 3ajJad Ha JIBJKEHHE, padoTy,
IOKYTIKH, HAJIOTH.

JenumocTs nenslx yncesl. CBOWCTBa IETUMOCTH.

IIpocteie u cocTtaBHble uucina. YETHple W Hedy€THble uyucia. lIpusHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AEIMMOCTH CYMMBI U
IIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELIEHUU 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM.

Haubonpmuii o0muii AenuTenb 1 HauMeHbllee 0011ee KpaTHOE JABYX YHUCEIL.
B3anmno npocteie yncna. AnroputMm EBknnaa.

Jenenue ¢ octaTkoM. ApudpMeTHuuecKue onepauy HaJl OCTaTKaMHu.

AJsiredOpanvecKue BbIPpAKEHUA

BolpaxkeHre ¢ MepeMEHHbIMU. 3HAUYEHHE BBIPAKEHUS C MEPEMEHHBIMHU.
[TpencraBieHne 3aBUCUMOCTH MEKy BETUYMHAMU B BUJE (POPMYJIBL.

ToxnaectBo. ToxkaecTBEeHHbIE TPEOOPA30BaHUs aNTreOpanyeCKUX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnowiensl. OTHOWIEH CTaHAAPTHOTO BUa. CTENEHb OHOWICHA.

MHuorowiensl. MHorowieH craHgapTHoro Buzaa. CTeneHb MHOTOYJIEHA.
CrnoxeHue, BbIYMTAHUE, YMHOKEHUE M JieJieHne MHorowieHoB. [IpeoOpa3zoBanue
LIEJIOT0 BhIpaXKeHUs1 B MHOrowIieH. KopHu MHOrowieHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMbI U KBaJApaT Pa3HOCTH
JBYX BBIpaXEHUH, Ky0 CyMMbl U KyO pa3sHOCTH JBYX BbIpaXEHHH, pPa3HOCTb
KBaJpaTOB JIBYX BBIPDQKECHHI, NPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIPQXEHHI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPa)KECHHIA.

Paznoxenue MHOrowieHa Ha MHOXKHUTENU. BoiHeceHrne 00111ero MHOXKHUTEINS 32
CKOOKH. MeTo1 rpylIupOBKH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHue ¢ o1HO# nepemeHHoil. Kopenb ypaBHeHus. CBoOMCTBa ypaBHEHUI
C OOHOM TIEpEMEHHOW. PaBHOCWIBHOCTH ypaBHEHHMW. YPAaBHEHHE KaK
MaTeMaTU4YeCKasi MOJAENb PEAJIbBHOW CUTYallNH.



JIuHerHOe ypaBHEHHE C OJHOM MEPEMEHHOU. UMCIO KOpHEH JIMHEWHOIO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOUIbIO JIMHEWHBIX YpPaBHEHHUIA.
JIuHeliHOE ypaBHEHHE, COJIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHuUE ¢ IByMs IepeMEHHBIMU. ['pak TMHEHHOrO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEWHBIX YpPaBHEHH C JBYMS [E€PEMEHHBIMU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YypaBHEHUM C JABYyMS
NEpEMEHHBIMU. Penenne cucteM JIMHEMHBIX YpPAaBHEHHUU C IBYMsS IEPEMEHHBIMU
METOJOM TIOJICTAaHOBKM M METOAOM cioxeHus. CucremMa JABYX JIMHEHHBIX
YPaBHEHUM C IBYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYallUH.

DOyHKIUU

KoopanHara Touky Ha npsimMoi. HucnoBble MPOMEXYTKH. PaccTosiHue Mexay
JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucTeMa KoopAuHAT. AOcuucca W OpJAuHATa TOYKMA Ha
KOOPJIMHATHOM MocKocTH. [Ipumepsl rpadgukos, 3agaHHbix Gopmynamu. YreHue
rpavKOB peasibHbIX 3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXny BenuuuHamu. [loHsTHEe (QyHKUMU.
@OyHkuMg Kak MaTemMaTHueckas MOJENb peajbHoro mnpouecca. Oo6i1acTh
omnpefeneHuss U obnacte 3HaueHWM ¢QyHkuud. CnocoObl 3aJaHus  (QYHKIUU.
I'padux ¢pynkumu. [ToHATHS MakCUMyMa 1 MUHUMYMa, BO3PACTAHUS U YObIBAaHUS
Ha [IPUMEPax peabHbIX 3aBUCUMOCTEN.

Jlunentnass yukmus, e€ cBoictBa. ['padux nuneitHoM ¢ynkiuu. ['padux
¢ynknuu Y = |X|. Kycouno-3a1annbie QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapartHbeie kopHu. ApudMeTnuecKkuii KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTne wppammoHaNIBHOrO 4Yuciaa. JeWCTBHS ¢ HppalMOHAIBHBIMHA YHCJIAMMU.
CBoiicTBa I€MCTBUI C UPPALIMOHAIBHBIMU YKciaMu. CpaBHEHHUE UPPALIMOHAIBHBIX
quced.

[IpencraBieHuss O PpACHIMPEHUSIX YHUCIOBBIX MHOXKECTB. MHOXeCTBa
HaTypaJbHBIX, IEJIbIX, PAIMOHAIBHBIX, JEUCTBUTENbHBIX uucel. (CpaBHEHUE
yuces. YUcoBble TPOMEKYTKHU.

HevictBuss ¢ ocrtatkamu. Ocrtatku creneHen. lIpuMeHeHHE OCTaTKOB K
PEIICHUIO YPABHEHUH B LIEJIBIX YHCIIAX U TEKCTOBBIX 3a]1a4.

Pa3Mepbl 0OBEKTOB OKPYXKAIOIIETO0 MHpa, JIMTEIBHOCTh IPOIECCOB B
okpy»karoeM Mupe. CTaHIapTHBIN BUJ YKCIIA.

AsredpanyecKue BbIPpaKeHUs

AnreOpaunyeckas aApoOb. JlomycTUMble 3HAUYEHUS TEPEMEHHBIX B APOOHO-
palMOHANbHBIX BbIpaXkeHUsiX. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.



CnoxxeHue, BBIYUTAHUE, YMHOXXEHUE U JeJleHHe anredpandyeckux JIpoOe.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

PanmonanbHbie BBIPAXKEHUS. ToxiecTBEHHBIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAKECHUM.

JlonmycTuMmble  3HAa4Y€HHsI IEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKAIIUX
apu(pMeTHYecKue KBaJpaTHbie KOpPHU. TOXKIECTBEHHbIE MPeoOpa3zoBaHUs
BBIPKEHUM, CoiepkKaINX apuhMeTUIECKUE KBAPATHbIE KOPHH.

CremmeHp ¢ TIeNBIM TOKazaTeneM U e€ cBoicTBa. [IpeobpazoBanme
BBIPAXEHUU, COAECPIKAIINX CTEIICHHU.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMmyna KOpPHEW KBaJpaTHOTO YpaBHEHHS.
KonndecTBO NEHCTBUTENBHBIX KOPHEN KBaApaTHOIrO ypaBHeHus. Teopema Buera.
YpaBHEHHS, CBOJMMBIE K JIMHEWHBIM YPABHECHUSM WIM K KBaJpaTHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE ¢ mapaMeTpoM. Pelenne TeKCTOBBIX 3a/1a4 ¢
ITOMOILBIO KBA/IPATHBIX YPABHEHUM.

JpoOHO-palilnoHalIbHBIE  ypaBHEHUs. PelieHue  1poOHO-pallMOHAIBHBIX
ypaBHEHUH. PelleHne TEKCTOBBIX 3aJay € MOMOIIBIO JIPOOHO-paIlOHATbHBIX
ypaBHeHUH. ['padnueckast HHTepIIpeTalsl ypaBHEHH ¢ 1ByMs IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioxKeHue
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHMWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHH HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW M MHOKECTBA €r0 PELICHHM.
Peliennie TMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHue TEKCTOBBIX 3a1ay ¢
TTOMOIIBIO JIMHEWHBIX HEPABEHCTB C OHOW IMEPEMEHHOM.

DOyHKIUU

OO6acTh onpeseNeHrsi 1 MHOXKECTBO 3HaueHH (yHKIMHu. CriocoObl 3a1aHus
bynaknuii. ['paduk Gyakumn. Utenue cBoicTB ¢pyHkmu o e€ rpaduxy. [Ipumepsr
rpadukoB (YHKIHMA, OTPaXKaIOIIMUX peabHbIE MPOIECCHI.

Jluneiinas Qyskuus. DyHKIHUM, ONMKUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO
IPONOPIUOHAIIEHBIE 3aBUCUMOCTH, UX TPapUKH.

Oyuxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicrsa.
KycouHo-3a1anHbie GyHKIUU.

9 KIIACC

Yucjaa v BLIYUCICHUSA



Kopenp nN- crenenn u ero cBoictBa. CTeneHb € PpanMOHAIbHBIM
[oKasareseM U €€ CBOUCTBA.

AnredOpanveckue BbIPAKEHUS

ToxecTBeHHbIE TPeoOpa30BaHUsl BBIPAKEHHUI, COAEp)KAIIUX KOPEHb N-i
creneHu. ToXIeCcTBEHHbIE MPE0O0Pa30BaHUS BBIPAXKEHHM, COAEPKAIIUX CTEIEHb C
palMOHAIBHBIM [T0KA3aTEIIEM.

KBanparaeiii TpéxwieH. KopHu kBaapatHoro TpéxuieHa. PaznoxkeHue
KBaJpPaTHOTO TPEXUJICHA HA JINHEWHBIE MHOKHUTEIIH.

YpaBHeHNs U HEPABEHCTBA

bukBanpatsasle ypaBHeHUS. [IpuMepbl IPUMEHEHHI METOJOB PaBHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELIECHUU
ypaBHEHU 3-i U 4- CTENIEHEM.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUM.

Pemenne cucrem ypaBHEHHI ¢ IByMs IEPEMEHHBIMU. Pelrenre npocTenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHHUU C ABYMs IEepeMeHHbIMH. ['paduueckuil MeTon
pELIEHUsI CUCTEMBI HEJIMHEHHBIX YpPAaBHEHUH C JByMs IepeMeHHbIMU. Curcrema
JBYX HEJIMHEWHBIX YPaBHEHU C JBYMs IIEPEMEHHBIMU KaK MOJEIb pealbHOU
CUTYyalUU.

YucnoBble HEpaBEeHCTBA. PellleHne JTMHENHBIX HEPAaBEHCTB. J(OKa3aTesbCcTBO
HEPABEHCTB.

KBanparHele HepaBeHCTBA € OJHOM IEpeMEHHOU. PemieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJOM U METOJOM HMHTEpPBaJoB. MeTOJl MHTEPBAJIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. [Ipocrelinne HepaBeHCTBA C TapaMeTPOM.

Pemienne TEKCTOBBIX 3a/1a4 € MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IepeMEHHbIMHM. PellleHHe HepaBeHCTBa C JIBYMs
nepeMeHHbIMU. CHUCTEMBl HEpPaBEHCTB C ABYyMs mepeMeHHbIMU. ['paduueckuit
METOJ| PEIIEHUS CUCTEM HEPABEHCTB C ABYMS ITIEPEMEHHBIMM.

DyHKIMHA

Oynkuua.  CpoiictBa  (yHKUMA:  HyId  (QYHKIUHM,  MPOMEKYTKH
3HAKOIOCTOSHCTBA (DYHKIMHU, MPOMEXYTKHA BO3pacTaHusl M yObIBaHUS (DyHKLHUH,
YETHBIE M HEUETHBIE (PYHKIIMH, HauOOoJIbIlllee U HAaMMEHbIee 3HaUeHUs (PyHKIUU.

KBagpatnunas ¢ynkuus u e€ cBoicTBa. Hcmonb3oBaHue CBOMCTB
KBaJpaTuyHOW  ¢yHKUMKM 1 pemienus 3agad.  lloctpoenme  rpaduxa
kBagpatnyHo ¢GyHkumu. [lomokeHnwe rpaduka KBaapaTUIHOW (QYHKIIUKA B
3aBUCHMOCTH OT €& K03 duuuentos. I'paduxu pynkumii y =ax2, y = a(x —m)?uy
= a(x — m)? +n. Tloctpoenue rpadpukoB GyHKIHUI C HOMOIIBIO TPEOOPA3OBAHMIA.

HpoOHo-nunerinas ¢pynkuus. MccnenoBanrue QyHKIINMA.

®Oynkius Y = X" ¢ HaTypaJIbHBIM MOKa3zareneM N u e€ rpaduk.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[TonsiTue 4yMcioBOM moOCHIEAOBATENbHOCTU. KOHEUHbIE U OECKOHEUHBIE
1oCJIeN0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJIENO0BATEIBbHOCTb.  MOHOTOHHO
Bo3pacramomas  (yOsiBatomiasl)  mociiefoBareabHocTh.  CrocoObl  3a1aHust
MOCIIEZIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYNIBI N-TO
YJI€HA, PEKYPPECHTHBIMN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCcKol mporpeccuif. DopMmyibl N-ro YjeHa
apudmeTnyeckol U reomeTpudeckoi mporpeccuit. @opMynbl CyMMBbI MEPBBIX N
YJICHOB apu(PMETHUECKON U T€OMETPUUYECKO mporpeccuil. 3aaun Ha MPOLICHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

IIpencraBiieHue O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHHUU
OECKOHEYHO yObIBAIOIIEH reOMETPUUECKON POTPECCHUH.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl MO MAaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBITTOJIHEHUIO O0S3aHHOCTEH rpaklaHWHA W peaju3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHUEM JOCTUKEHUM HAyKW, OCO3HAHUEM BaKHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEW JKM3HHM ISl YCTENMIHON MpodeccruoHaTIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTHIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) ueHHocCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIMUEd B JIEITEIBHOCTA HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MAaT€MaTUKH U MAaTeMaTUYECKOW KyJIbTYpOW KakK CpPeACTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIE0BATENbCKON JEATEIbHOCTH;

6) ¢pusnueckoro BocnuTaHusi, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



TOTOBHOCTBIO IPUMEHATh MAaTEMaTUYECKUE 3HAHHUS B MHTEpPEcax CBOETrO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMHTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAaKOTO K€ MpaBa JAPYroro YeaoBeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYEeCKUX 3HAHUM /IS pelIeHUs 3a/1a4
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpepl, IUIAaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOWIEH Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTMYECKUX MPoOJIEM U MyTeH UX PEIICHHUS;

8) apanTanuM K M3MEHAIIUMCS YCJIOBHAM COLMATBHOM M NPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUTbCA y JPYIHX JIOEH, NpUoOpeTaTh B COBMECTHOW JESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MIaHUPOBAThH
CBOE pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEIIeHUs] U ACUCTBUSA, (POPMYIHpPOBAaTH M OLEHUBATH PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHHS TpOTpaMMBbI 0 MaTeMaTHKE HAa YPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECs OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMHU
JNEHCTBUSAMU M YHUBEPCATLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornueckue aAefcTBu:

BBISIBISAITH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeJIEICHHs MIOHATUN, YCTAaHABIMBATh CYLIECTBEHHbIN MPU3HAK KiaccudUKauy,
OCHOBaHMsI /1711 0000IEHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opmMynupoBaTh U MOPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JienaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(aKkTOB, BBICTpauMBaTh APTyYMEHTAIUIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
OPUMEHATh METOJl MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOIAIMA C  Yy4E€TOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IIO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHAaBJIMBaTh MCKOMOE W JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH II0 CaMOCTOSTEIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeIbHO (HOPMYJIMpPOBaTh OOOOIIECHUS U BBIBOJBI MO pPe3yjIbTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBIIATH HEJOCTATOYHOCTh W M30BITOYHOCTh HMHGOpPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

BBEIOMpaTh (QopMy mpencTaBieHus UWHDOpPMAIMM W WUTFOCTPHPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU;

OLICHMBATh HAAEKHOCTh MH(POpPMALMU MO KPUTEPUSIM, MPEIIOKEHHBIM WIH
chOpMYIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA



BOCIPUHUMATh U (hOPMYIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeNsIMU  OOILLEHUs], SCHO, TOYHO, I'PaMOTHO BBIPaXXaTh CBOK TOYKY 3pEHUS B
YCTHBIX U NHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAy PELICHUs 3ajayu,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3YJIbTAT;

B XOJI€ OOCYXKJIEHHA 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXJAE€MOIl TEMBI,
npo0JieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IIOMCK
pEILICHUs, COIMOCTABIIATh CBOM CYXIEHHUS C CYXKICHUSMU JAPYTUX YYaCTHUKOB
nuanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
dbopMynIupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJIbTAaThl PEIICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboOThl MpU pELIICHWH YYEOHBIX MaTEeMaTUYECKUMX 3a7ad, NPUHUMATh LEJb
COBMECTHOH JESATEeNIbHOCTH, IJIAHUPOBAaTh OPraHU3allMI0 COBMECTHOH paloTHhI,
pacnpenensaTb BUAbl paldoT, JIOroBapuBaThCs, 0OCYXKJaTh MPOLECC U PEe3ysbTar
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHMs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W UWHBIE); BBINOJHATH CBOK 4YacTh pabOTBl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO pe3yjibTaTa M KayecTBO CBOETO BKJaJa B OOIMIMHA pe3ynbTar Mo
KpUTEpUsIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBHSI.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBI JJIs1 PEHICHUS B JKM3HEHHBIX M y4E€OHBIX CHUTyalHUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIIeHUN (MHAMBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTaBJIATh IUIAH, aJrOPUTM pElIeHUs 3ajadd (Wi €ro
4acTh), BBIOMpaTh CHOCOO pEIIeHUS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
peuieHuil ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ynbTara
peluieHus MaTeMaTUYECKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIICKCUU;

IIPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUU 33]1a4H,
BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIbHOCTU MOCTABIECHHOW €U U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPOKATh OMOIMHA TIPU H3YYCHUH MaTEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh HMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
pPE3yNbTATHI:

Yuciaa v BBIYMCICHUA

PanmonanbHbie Unca.

[lepexoguTh OT oAHON (HOPMBI 3aMKMCH YUCEN K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYpPaJIbHBIX YHCEII, MHOKECTBA LIEJIbIX
YuCeJl, MHOYKECTBA PAIMOHANBHBIX YHCEN IPU PENIEHUU 3aJ1a4, MPOBEIACHUU
pPacCyXJI€HUM U JI0Ka3aTEIbCTB.

[ToHnmaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMMMCH HATYPAJIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAJOUYNBATH PALlMOHAIIbHBIC YUCIIA.

BrImonHATh, coYeTass YCTHbIE M MHChbMEHHBIE NPUEMBI, apu(dMETHUECKHEe
JEUCTBUS C PAllMOHAIBHBIMU YUCJIaMU, UCIIOJIb30BaTh CBOMCTBA YKCEN U MPaBUIIA
JIEVCTBUM, TPUEMBI PALIMOHATBHBIX BHIYACICHUM.

BbINONHATB IEUCTBUS CO CTENIEHAMHM C HATYPAJTbHBIMU MTOKA3aTEIIMH.

HaxoauTe 3Ha4eHUs YMCIOBBIX BBIPAKEHUMN, COAEpKAIIUX PpPallMOHAIbHBIC
yyciia W CTENEHU C HaTypalbHBIM I[IOKa3aTejeM, MPUMEHSATh pa3HOOOpa3HbIe
CHOCOOBI M TPUEMBI BBIUMCIIEHUS, COCTABIATh U OLIEHUBATh YHCIIOBBIE BHIPAKECHHUS
IPU pEeUICHUU NPAKTUYECKUX 3aa4 U 3a/1a4 U3 JIPYTUX y4eOHbIX MPEIMETOB.

OxkpyrasiTh 4uciaa € 33JaHHOM TOYHOCTBIO, a TakXkKe IO CMBICITY
NPAaKTUYECKOM CUTyallud, BBINOJHIATh, MPUKUJIKY U OLEHKY pe3yjbTara
BBIUHCIICHUW, OLIEHKY 3HAYECHWN YHCJIOBBIX BBIPAXKEHUW, B TOM YHCIE IPHU
pelIeHNH MPaKTUYECKUX 3a1au.

PemaTte TekcTOBBIE 3a/ayu apu(PMETHUECKHUM CIOCOOOM, HCIOJIb30BaTh
TaONHIIBI, CXEMBbI, YEpPTEXKH, IPYTHe CPEACTBA TMPEACTABICHHUS JTaHHBIX MpU
pELICHUH 3a4ay.

PemaTe mpakTUKO-OPHEHTHUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a1ad C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBAEMbIX 0OBEKTOB.



JlenmuMoCTb.

Jloka3pIBaTh U NPUMEHSTH NPU PELICHUH 3a]1a4 TPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku J€TUMOCTH CyMMBbI U IPOU3BEACHUS IIETIBIX YUCET.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

CB0OOIHO OMNEpUPOBATH MOHATUSAMHU: YETHOE YHUCIO, HEUYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonuthe HamOoONbIIMI OOIIMIA AENUTEIh U HAaUMEHbIee O0Ilee KpaTHOE
YHUCell U UCTIOIb30BaTh UX MPH PEIICHUH 3374, IPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh TNOHSATHEM OCTaTKa IO MOMAYJII0, NPUMEHATh CBOMCTBA
CpPaBHEHHUI MO MOAYJIIO.

AaredpanvyecKue BbIPpAKEHUSA

BripakeHus ¢ nEpeMEHHBIMH.

Hcnonb3oBaTh aire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSTH
e€ B MpoIecce OCBOCHUS yueOHOIro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAKEHUM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, JOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BeimonHsATh  mpeoOpa3oBaHUsT  IE€JOTO  BBIPAXKEHWUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BrinonHaTh 1elcTBUS (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWJICHAMHU, MPUMEHSTH (DOPMYJIbI COKpPAIIEHHOTO YMHOXEHUS (KBaapaT U
Ky0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJIPaTOB, CyMMa M Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHTEJsI, TPYIIIUPOBKHU CllaraeMbIX, MPUMEHSIS
(bopMyIIbl COKPAIEHHOTO YMHOXKEHUSI.

[TpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJIsl PEIICHHS Pa3IMYHbIX 3a7ad
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IOKA3aTEISIMHU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIbHOMY emy. [IpoBepAaTs, sBIsIETCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[lonOupaTe npuUMepbl Map 4YKCEN, SBISIONIMXCS PEIICHHEM JMHEHHOTOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIByMSl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemmats cucteMbl ABYX JTMHEMHBIX YpaBHEHHUH C ABYMS MEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M peliaTh JIMHEWHOE YpaBHEHHWE WM CHUCTEMY JIMHEWHBIX
ypaBHEHUN TIO YCJOBHUIO 3aJaud, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yMl MOTY4YCHHBIN pe3yibTar.

DOyHKIUU

Koopaunate! u rpaguku.

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HMHTEPBAJIbI, 3aMUCHIBATH YUCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH MO 3a/IaHHBIM KOOPIUHATAM.

OyHKIUH.

Crtpoutb rpaduku TUHEHHBIX (DYHKITHIA.

OnucelBaTh C TMOMOUIbIO (PYHKIMM W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTbD, BPEMSI, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHS W aHaln3a WHOOpMAaIuH,
U3BJIEKAaTh ¥ HHTEPIPETUPOBATh HHPOPMAITHIO U3 TPAUKOB PEATBHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyaM (yHKUIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLHH,
MPOMEKYTKHA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAWOOJIbIIIEE U HAWMEHBIIIEEe
3HauYEHUA (PYHKIUN).

Hcnons3oBath rpaduku A1 HCCIEAOBAaHMUS MPOIIECCOB U 3aBUCHMOCTEH, TpH
pelleHny 3a7a4 U3 APYyTrux Y4eOHbIX MPEIMETOB U PEaIbHOM KU3HH.

K konIry oOy4eHust B 8 kj1acce o0y4aromuiics MOTyYUT CIASAYIOUIUE MPEeIMETHBIC
pe3yJIbTaTHI:
YucJa 1 BbIYUCIEHUS
HNppauunonanpHbie yncna.
[ToHnMaTh W WCHOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUNM YHCIOBBIX
MHOJKECTB.
CB00OOIHO OTepUpOBaTh MOHATUSIMU: KBaJIPATHBIA KOPEHb, apuU(PMETHUCCKUN
KBaJIPaTHBIM KOPEHb, UPPALMUOHAIBHOE YUCIIO0, HAXOJAUTh, OLICHUBATH KBAIPATHbBIC
KOpHH, UCTIOJIB3YST ~ TPH  HEOOXOIMMOCTH  KaJIbKYJATOD, BBITIOJTHSITh



npeoOpa3oBaHusl BBIPAKEHUMN, COJEP)KALIUX KBAJpPAaTHbIE KOPHHU, HCIOJb3Ys
CBOMCTBA KOPHEM.

Hcnonp30BaTh HaydajdbHbIE NPEICTaBICHHUS O MHOXECTBE JEHCTBUTENIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIYHUCIECHUN, N300pa)kaTh JIEHCTBUTEIbHbBIC
YHUCI1a TOYKaMH Ha KOOPJAWHATHOU MPSAMOU.

Hcnonp30Bath 3amucu OONBIIMX W MaJbIX YMCEN C IMOMOILBIO JECATUYHBIX
npobeil u creneHeil yncna 10, 3amuchIBaTh M OKPYIVIATH YHMCIIOBBIE 3HAUCHUS
peaNbHBIX BEJIUYHH C UCIIOJIB30BAHUEM PA3HbIX CUCTEM U3MEPEHHMIA.

J1eIMMOCTb.

CBOOOIHO omepupoBaTh NOHATHEM OCTaTKa MO MOJIYJIIO, TPUMEHSTH
CBOMCTBA CPaBHEHUHN IO MOJYJIFO, HAXOJIUTh OCTaTKA CyMMBI U ITPOU3BEICHUS 110
JAHHOMY MOZYJIIO.

AJuiredOpanyecKue BbIPpaKEeHUA

JpoOHO-panoHaabHbIE BBIPAKEHUS.

Haxoauts pomycTuMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKECHHUSIX.

[TpyuMeHATh OCHOBHOE CBOMCTBO pallMOHAILHON IPOOH.

BhINoNHATh IpUBEACHUE anredpandeckux Apodeil Kk o01eMy 3HaMEeHaTeNo,
CIIOKEHUE, YMHOXKEHUE, JIeJIEHUE anreOpandyeckux IpoOei.

BBINONTHATE TOX/IECTBEHHbIE MPEOOPA30BaHMsI pAallMOHATIBHBIX BBIPAXKEHUH.

[TpumensTh npeoOpa3zoBaHUs BbIPAXKEHUM IS pEIICHUs pa3IUYHbIX 33/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Crenenu.

[IpuMeHsATh TMOHSATHME CTENEHW C LEJbIM TOKa3aTelieM, BbIIOIHSITh
npeoOpa3oBaHus BIPAXKEHUH, COIEPIKAIUX CTENIEHH C LEIbIM NTOKa3aTEeJIEM.

HppanroHaabHble BBIPAXKEHUS.

Haxonuth 1omycTUMbIE 3HAYEHUS TIEPEMEHHBIX B BBIPAXKEHUSX, COJAEPIKAIIUX
apu(pMeTHYecKre KBaApaTHbIE KOPHH.

BemonusaTe npeoOpa3zoBaHUs HPPALMOHANBHBIX BBIPAKEHUH, HCIONIb3YS
CBOWCTBA KOPHEU.

YpaBHeHMs U HEPABEHCTBA

PemaTe kBajipaTHbIE ypaBHEHUSI.

Pemate ApoOHO-paliMoHaIbHBIE YPABHEHHUS.

PemaTe nuHEHHbIE ypaBHEHHUS C IapaMeTpaMH, HECJIOKHBIE CHUCTEMBI
JIMHEMHBIX YPABHEHUH C MMApAMETPaAMHU.

ITpoBoAMTH HcCCIENOBAaHUS YPABHEHUN M CUCTEM YpaBHEHUM, B TOM YHUCIIE C
OPUMEHEHUEM TrpapUuecKuX MpeACTaBlIeHUN (ycTaHaBIMBaTh, HWMEET JIU
YpPaBHEHHE WM CUCTEMA YPaBHEHUI pELIEHUs, €CIM HMEET, TO CKOJIBbKO, U
npouee).



[lepexoauTh OT cioBeCHOW (HOPMYIMPOBKU 3a7aud K €€ anreOpandecKou
MOJEIN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN pe3yybTarT.

[IpuMeEHAT, CBOMCTBA YMCIOBBIX HEPABEHCTB JUISI CPAaBHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKkyo WUIIOCTPALUI0 MHOXKECTBA pELIEHUH HEpaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe W WCMONB30BaTh (DYHKIIMOHAILHBIC TIOHITHS M SI3BIK (TEPMHUHBI,
CUMBOJIMUECKUE OOO3HAUYCHUS), OMNpEAesaTh 3HAaueHHE (PYHKIHUHU 1O 3HAYCHUIO
aprymMeHTa, OIpeeiaTh CBOMCTBA (PYHKINH 10 €€ rpaduky.

Crpouth rpaduku (yHKIUN , OMMUCHIBATh CBOMCTBA YMCIOBOM (YHKIIUU TIO
e€ rpaduxy.

K koHI1ly 00y4yenus B 9 kiacce 00y4aromuics MOJyYUT CIETYIOIINE TPEIMETHBIE
pEe3yJIbTaThI:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATHUSMU: KOPEHb N-Ml CTENEHHU, CTENEHb C
palMOHAJIBHBIM II0Ka3aTelIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEeHb C
paloHaIbHBIM TOKAa3aTelIeM, HCIOJIb3Ys P HEOOXOAMMOCTH KaJbKyJATOD,
IIPUMEHSITh CBOMCTBA KOPHS N- CTENEHU, CTENIEHU C PALIMOHATBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JAEHCTBUTENBHBIX UYHCEN NPU PELICHHUU
3a/1a4, MPOBEACHUH PACCYKIECHNUN U 10KA3aTEIIbCTB.

CpaBHHBaTh M yHOpPAIOYMBATH JICUCTBUTENIBHBIE 4YMCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIE YUCIIA, BBIIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCJIOBBIX BBIPAKEHUM.

AJsiredOpanvyecKue BbIPpAKEHUA

CBOOOHO oOmepupoBaTh MOHITHEM KBaJApPAaTHOrO TPEXWIEHA, HAXOIUTh
KOPHU KBAaJPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaIpaTHBINA TPEXWICH HA JIMHEWUHBIC MHOXUTEH.

YpaBHeHUs U HEPABEHCTBA

Pewlaty yMHENHBIE WM KBaJApAaTHBIC YPAaBHEHMS, YPAaBHEHUS, CBOISIIMECS K
HUM, IpOOHO-paIlMOHAIBHBIE YPABHEHHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C IIAPAMETPOM.

Peware nuHEVHBbIE HEPABEHCTBA, KBAJpaTHHIE HEPABEHCTBA, MCIOJIb30BAThH
METOJl MHTEPBAJIOB, M300pa)kaTh pELIEHHE HEPABEHCTB Ha YHMCIIOBOM MpPSIMOMH,
3alMCBIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemare cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISAETCS JIMHEUHBIM.

PemaTe HECIOXKHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUH C IIAPAMETPOM.



[TpuMeHATh METOIbl PaBHOCHUIIBHBIX MPeoOpa3oBaHUil, 3aMEHbI IEPEMEHHOM,
rpaduyecKoro MeToaa MpH PelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHel.

Pemarp cucreMbl JIMHEHHBIX  HEPAaBEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, U300pa)xkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEIEHUE C TOMOUIBIO CHMBOJIOB.

Pemars ypaBHEHMs, HEpaBEeHCTBA M HUX CHUCTEMBl, B TOM YHUCIE C
OrpaHUYEHUSIMH, HAIIPUMEP, B LIEJIbIX YHCIIaX.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUW U CUCTEM YPABHEHUM, B TOM YHCIIE C
OpUMEHEHUEM TpadUUeCKUX MpPEACTaBICHUA (yCTaHABIMBATh, HMMEET JIU
YpaBHEHUE WM CHCTEMA YPAaBHEHHWM PEIICHHs, €CIM HMEET, TO CKOJbKO, W
npouee).

Pemare TekcTOBBIE 3ajauM  aJreOpamvyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUM, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MaTE€MaTUYeCKOM MOJEIM pPEAIbHOM CUTyallMM WM [PUKIAQAHOW 3a/auu,
MHTEPHPETUPOBATH NOJyYECHHBIE PE3YJIBTATHI B 33 JAHHOM KOHTEKCTE.

Yucii0BbIe MOCTECA0BATEIBHOCTH H IPOTPECCHU

CBOOOIHO omnepupoBaTh MNOHATHSIMHU: 3aBHCUMOCTb, (YHKIMS, Trpauk
byHKUMH, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHas (QyHKUUA, OOpaTHas
MPOTOPIIMOHATILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a1aHHast PyHKITHS.

UccnenoBarh QyHKIMIO 10 €€ rpaduKy, yCTaHABIUBATh CBOMCTBA (DYHKITHIL:
00JacTh OMpENEICHUsl, MHOXKECTBO 3HAUYEHHM, HYIM (YHKLIHH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHus M YObIBaHUsA, YETHOCTb U
HEYETHOCTh, HANOOJIbIIIEE U HAUMEHbIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh kBajgpaTHuHyto (QYHKUUIO 10 (HopMyIie, MPUBOIUTE MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Onpenensaty nojoxeHue rpaduka KBaJpaTUYHOW (PYHKIIMU B 3aBUCUMOCTH
oT €€ K03 PUITUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIIMHM, ONMCHIBaTH  CBOMCTBA
KBaJpaTUYHON QPYHKIU 110 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJIS PEIICHHS 3a7a4.

Ha nmpumepe kBagpatuunoit ¢pyHKimu ctpoutsh rpaduk dyakium y =af(kx +
b) + ¢ ¢ nomomrkio peobpazoBanmii rpaduka pynkuu y=Ff(X).

WnmoctpupoBaTh ¢ TMOMOIIBIO Tpaduka peaidbHYI0 3aBUCHMOCTh WM
IIPOLIECC 10 UX XaPAKTEPUCTUKAM.

ApupmeTndeckasi 1 reoMeTpruuYecKas MPoOrpeccun

CB0OOOHO ONEPUPOBATH MOHATUSAMU: NIOCIEA0BATEIBHOCTD, apuMeTHIecKas
Y TE€OMETPUYECKAs IPOTPECCHUM.



3amaBaTh IOCJIEJOBATEIBHOCTH Pa3HbIMM CIOCOOAMHU: ONHUCATEIbHBIM,
TaOJIMYHBIM, C IOMOILIBIO0 (POPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh WIEHBI MOCIEIOBAaTEIbHOCTH TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

Pacrio3HaBaTh W MNPUBOJUTH MPUMEPHl KOHEYHBIX M OECKOHEYHBIX
IIOCJIEIOBATEIBHOCTEH,  OIPAHUYEHHBIX  IOCJIEOBAaTEIBbHOCTEH, MOHOTOHHO
BO3pacTaomuX (yObIBAIOLINX ) OCIEA0BATENBHOCTEH.

HMmeTh npeAcTaBieHHE O CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH r€OMETPHUECKON MPOTrPECCUH.

[IpuMeHsATh METO MaTEMaTUYECKOW HHIYKIIUH IIPU PEILICHUN 33]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  MpaxTmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypenI
1 UMCJIA U BBIYUCJIEHU . 11 1
PanmonaneHble uncna (MOBTOpEHUE)
5 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripaxkenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}UI N CUCTEMBI 10 1
YPABHEHMUMN. Jlunelinble ypaBHEHUS
5 UNCJIA U BIUNCJIEHHMS. Crenens ¢ 6
HaTypaJIbHBIM MOKa3aTeleM
5 AJITEBPAMYECKUWE BBIPAYKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
9 OYHKIUUN. Jluneiinas pyHKIHSL 16 1
YPABHEHUA Y CUCTEMBI
10 YPABHEHUMMU. CucreMbl IMHEHHBIX 14 1
YpaBHEHUH
1 [ToBTOpeHME, 0600MIIEHNE, 8 1

cucTeMaTH3alus 3HaHU!




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypen
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
Hepagencrtpa
5 UNCJIA U BBIUMCJIEHUW . KBaapaTtHbrit 17 1
KOpEHb
3 YPABHEHUA N1 HEPABEHCTBA. 17 1
KBagparssle ypaBHeHUSA
4 AJITEBPAMYECKHUE BBIPAXXEHN . 17 1
JpoOHO-palinoHaNbHbIe BEIPAKEHUS
5 YPABHEHUA N1 HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINN 15 1
7 AJITEBPAMYECKHUE BBIPAXXEHU . 14
Crenenu
8 UNCJIA U BBIUNCJIEHUS. lenumocTs 7 1
9 [ToBTOpEHwUe, 06061ueH1fe, 10 1
CUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaririe  Hpakruieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 OYHKINN 25 1
) YPABHEHUA N1 HEPABEHCTBA. 15 1
KBagparHsle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHH
5 AJITEBPAMYECKHUE BBIPAXXEHU . 12 1
CreneHsp ¢ paliMoOHaJIbHBIM ITOKA3aTeIeM
5 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoxa Koutpoabubie IIpakTuyeckue Aara unppospie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypenI
1 [ToBTOpenue. ParmoHabHBIE YKCIIa 1
[ToBTOpenue. CpaBHeHue,
2 yIOpSAOYUBAHUE U aprUPMETHUECKUE 1
JEHCTBUS C pallMOHAIbHBIMU YHCIIAMU
3 [ToBrOpenue. Yucnosas npsmas, 1
MOJ1yJIb YHClia
[ToBTopenue. [IponeHThI, 3aUChH
4 MIPOLICHTOB B BUJIE APOOU U IpOOH B 1
BH/IE TIPOIICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4u Ha 1
MPOLIEHTHI
6 [ToBrOpenue. Tpu ocCHOBHBIE 3a1a4n Ha 1
MIPOIICHTHI
7 [ToBTOpenue. Pemenne TeKCTOBBIX 1
3a/1a4 apuPMETHIECKUM CTIOCOOOM
[ToBTOpenue. Pemenue 3a1ay u3
3 peabHOI MPAaKTUKK Ha YacTH, IpooH, 1
MPOLICHTHI, IPUMEHEHNUE OTHOLLIEHUHN 1
MIPONOPLMHI P PEHIEHUH 33124
9 IToBrOpenue. Pemenue 3anay us3 1

peanbHON MPaKTUKU Ha 4acTH, Jpoou,




MPOLICHTHI, TPUMEHEHUE OTHOLICHUHN U
MPOIMOPUUI IPU PELICHUH 3a7a4

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

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

1 KonTponbhas pabota no teme
"PanuonanbpHable ynuciaa'

12 Koopaunaara TOYky Ha IPSIMOMA

13 UmncnaoBbie MTPOMEKYTKH

14 YucnoBble TPOMEXYTKU

15 Paccrostarie Mex 1y AByMs TOUKaMH
KOOPJIMHATHOMU IIPSMOM
[TpstmoyronbHas cucTeMa KOOpAMHAT.

16 AfOcmucca v opuHaTa TOUYKH Ha
KOOPAWHATHOM IIOCKOCTH
[IpstmoyronbHas cucTeMa KOOpAMHAT.

17 AOcmucca v opuHaTa TOUKH Ha
KOOPJMHATHOM TIIOCKOCTH

18 [Tpumeps! rpaduKkoB, 3aaHHBIX
bopmynamu

19 Urenue rpaduKkoB peabHbIX
3aBUCHUMOCTEHN

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

21 MaTeMaTh4decKasi MoJIeJb PEaIbHOTO
npoiiecca

22 [Tonsitne pynakmmu. OyHKIHS Kak




MaTeMaTU4ICCKasa MOJCJIb PCAJIbHOI'O
mponecca

[onsarue pynkunu. OyHKIUS KaK

23 MaTeMaTu4yecKasi MOJIeb PeaIbHOTO
nporiecca

24 OO6nacth onpeaesieHus ¥ 00J1acTh
3HauUeHUHN PYHKIHUU

o5 OO0nacth onpeaesieHus ¥ 00J1acTh
3HauUeHUHN PYHKIUU

26 Crioco0sI 3a1aHus PYHKIIUU

27 ['paduk Pynkuuu

28 KonTtponpHas pabora o Teme
"Koopaunats! u rpapuku. @ynkuun"

29 Bripaxkenue ¢ mepeMeHHbIMU. 3HAYCHHE
BBIPAXXCHHUS C TIEPSMCHHBIMU

30 Bripaxkenue ¢ mepeMeHHbIMU. 3HAYCHHE
BBIPAXXEHHS C IEPEMEHHBIMU

31 Bripakenue ¢ mepeMeHHBIMU. 3HAYCHHE
BBIPAXXCHHUS C TIEPSMCHHBIMU

39 [IpencraBieHne 3aBUCIMOCTH MEXTY
BeJIMYMHAMU B BUe GOpMyIIbI

33 [IpencraBieHne 3aBUCIMOCTH MEXTY
BeJIMYMHAMU B BUe GOpMyIIbI

34 Boruncnenus no popmynam

35 Brruucnenus no popmynam

36 YpaBHEHUE C OJHON TTEPEMEHHOM.

Kopens ypaBHeHUs




CBoiicTBa ypaBHEHHI C OJJHOM

37 .
HepeMEHHOMN

38 CBolicTBa ypaBHEHUH C OAHOMN
MEPEMEHHOM

39 PaBHOCHIIBHOCTH ypaBHEHUI

40 VYpaBHEHME KaKk MaTeMaTUYECKas
MOJEb PEANIBHON CUTYallUN

41 Yucno KopHEH TUHEHHOTO ypaBHEHUS

42 Hucno KopHeH JIMHEMHOTO YpaBHEHUS

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

44 JluneliHoe ypaBHEHUE, cozieprKallee
3HaK MOJYJIS
KonTpoasHnas pabora o remam

45 "BoIpakeHus ¢ nepeMeHHbIMU",
"JIuHelHbIE ypaBHEHUS"

46 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM

47 CBoiicTBa CTENEHU C HATYpaJIbHBIM
MOKa3aresieM

48 CBolicTBa CTENEHH C HATYpaJIbHbIM
noKa3aTresiemM

49 CBoiicTBa CTENEHU C HATYPAJIbHBIM
noKa3aTresieM

50 3anuch yucia B IECATUYHON
MO3UIMOHHOM CHUCTEME CUNCIICHHUS

51 3amuch Ynucia B IeCITUYHON

HOSHHHOHHOP'I CHUCTEME CUUCIICHUA




Opnnowienbl. OJHOUIEH CTaHAAPTHOTO

52 Buaa. CTeneHb OJHOYICHA !
53 Opnnowienbl. OJHOUIEH CTaHAAPTHOTO 1
Buja. CTeleHb OJJHOWICHA
MmuorouseHsl. MHOTro4ICH
54 crangapTHoro suaa. CTeneHnb 1
MHOTOYJIEHA
MHorousnensl. MHOrO4JIEH
55 cTraHaaptHoro Buja. CTeneHb 1
MHOTOYJIEHA
56 CioKeHHe 1 BEIYUTaHUE MHOTOYJIEHOB 1
57 CrokeHne U BEIMUTaHUE MHOTOYJICHOB 1
58 CioKeHne U BEIYUTaHUE MHOTOYJIEHOB 1
59 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1
60 VYMHOXEHUE U AEIEHNE MHOTOWIEHOB 1
61 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1
62 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1
63 [IpeobpazoBanue 11€10T0 BHIpAKECHUS B 1
MHOTOYJIEH
64 [IpeoOpazoBaHue 11E7T0TO BEIPAXKEHUS B 1
MHOTOYJIEH
65 [IpeoOpazoBanme 11€T0TO BEIPAKECHUSI B 1
MHOTOYJIEH
66 Kopuu MHOTOUIEHA
67 Kopau mHOrowieHa
68 ToxnecTBo. TOXKIECTBEHHBIE 1

npeoOpa3oBaHusl ATeOpanyecKux




BBIPAKCHUI

ToxnectBo. TOXKIECTBEHHBIE

69 npeoOpa3oBaHus ANreOpandecKux
BBIPAKCHUI
ToxnectBo. TOXKIECTBEHHBIE

70 npeoOpa3oBaHusl ATreOpanyecKux
BBIPAXKEHUM
ToxnectBo. ToxnecTBEHHBIE

71 npeoOpa3oBaHusl AreOpandecKux
BBIPAXKEHUM
ToxnaectBo. ToXKIECTBEHHBIE

72 npeoOpa3oBaHus ANreOpanIecKux
BBIPAXKEHUM

73 Jloka3aTelbCTBO TOXKICCTB
KonTponbnas pabota mo remam

74 "CreneHp ¢ HaTypaJIbHBIM
nokazarenem", "MHuorouieHs!"

75 KBaznpaT cymMBI 1 KBasipaT pa3HOCTH
JIBYX BBIpaXKCHUUN

76 KBazpaT cymMMbl HECKOIBKUX
BBIPKECHUI

77 Ky6 cymMmbI 1 ky0 pa3sHOCTH ABYX
BBIPAKECHUI

78 Pa3HOCTB KBapaToOB ABYX BBIPAKEHUI

79 [IpousBenennie pa3HOCTU U CYMMBI JIBYX
BBIPAKECHUI

80 [IpousBenenuie pa3HOCTH U CYMMBI IBYX

BBIPAKCHUI




CymMa u pa3HOCTh KyOOB IBYX

81 .
BBIPAXKECHUI

82 CymMa u pa3HOCTh KyOOB IBYX
BBIPAKCHUI

83 Pasnoxxenne MmHOro4ieHa Ha
MHOHUTEIIN
[IpounsBenenne pa3HOCTH CYMMBI IBYX

84 BBIpQXEHH, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPQXECHUMI

85 Paznoxxenne MHOrO4YICHA Ha
MHOXKUTEIIN

86 Brinecenne o01ero MHOXKUTEIS 3a
CKOOKH

87 Mertox rpynmupoBKU

88 KonTponbHas pabora no teme
"®opMyJbl COKpAIlEHHOTO YMHOKEHuUs"

89 JemumocTs 1enbix uucelnn. CBoiicTBa
JIeIMMOCTH

90 JemumocTh nensix uncen. CBoiicTBa
JIEJIMMOCTH

01 IIpoctelie u cocTaBHbIE uncna. YETHbBIE U
HEUYETHBIC YMClia

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

93 [Tpu3naku genmumoctu Ha 2, 4, 8, 5, 3,6,
910,11

94 [Ipu3Haku nenumMocT CyMMBI U

MMPOU3BCACHUSA LECIIbIX YHUCCII ITPU




pelieHuu 3a1a4y

HauOosnpmmii o0Imui 4eIuTens U

95 HaMMEHbIIIee 00I1Iee KpaTHOE ABYX 1
qrcen
96 B3auMHO nipocThie uncna 1
97 Anroputm EBknupa. Jlenenue c 1
OCTaTKOM
08 CpaBHEHUS LeIBIX YUCEI 10 MOAYIIIO 1
HATYpaJIbHOTO YHUCIIa
99 Jluneitnas pynkuus, e€ cBoiicTBa 1
100 Jlunetinas QyHkims, e€ cBoiicTBa 1
101 Jluneitnas pynkuus, e€ cBoiicTBa 1
102 I'paduk nuneitHoN QyHKIIMN 1
103 I'padux nuHeiHoM QyHKIMM 1
104 I'paduk nuneitHoN QyHKIIMN 1
105 I'padux nuHeiHOM QyHKIMM 1
106 I'paduk pynknmm y = | X | 1
107 I'paduk pyHkuun y =| X | 1
108 ['padux pyHKIIN y = | X | 1
109 I'padux pyHkumm y = | x | 1
110 Kycouno-3anannsie GpyHkuuu 1
111 Kycouno-3anannsie GpyHkunu 1
112 Kycouno-3aiannbie GyHKINN 1
113 Kycouno-3anannsie GpyHkunu 1
114 KonTtponbHas pabora no Temam 1

"eaumocts", "Jluneitnas pyHkuus"




115

YpaBHEHHE € IBYMS IEPEMEHHBIMU

116

117

YpaBHEHUE C IBYMS IEPEMEHHBIMU

I'paduk 1MHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMU

118

119

120

I'paduk 1MHEHHOTO ypaBHEHUS C ABYMS
NIEPEMEHHBIMU

CucreMbl TMHENHBIX YPABHEHUH €
JBYMsI IEpEMEHHBIMU

CucreMbl TUHENHBIX YPaBHEHUH €
JBYMsI IEpEMEHHBIMU

121

122

123

124

I'paduueckuii MeTos perieHus: CUCTEMBI
JIMHEHHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMU

I'paduueckuii MeTo pelIeHus: CUCTEMbI
JIMHENHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMU

Peienne cucreM IMHENHBIX YPaBHEHUN
C ABYMs IIEPEMEHHBIMUA METOOM
MIOJICTAHOBKHU U METOJIOM CJIOKEHUS
Pemenne cucreM TMHENHBIX YpaBHEHUN
C ABYMs IIEPEMEHHBIMU METOOM
[IOJICTAHOBKHU U METOJIOM CJIOKEHUS

125

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

126

Pemenue cucreM IMHENHBIX ypaBHEHUN
C JIByMsI IEPEMEHHBIMU METOJIOM
HOJICTAHOBKU M METOJIOM CJIOKEHUS




Cucrema 1ByX JUHEHHBIX YPaBHEHUH €

127 JBYMSI TIEPEMEHHBIMHU KaK MOJICITb 1
peaabHON CHTyalluu

128 KonTponpHas padora mo Teme 1
"CucreMbl TUHEHHBIX YpaBHEHUM"

129 [ToBTOpenue u 0600meHne. Boipakenus 1
C MepeMEHHBIMU

130 [ToBTOpenue u 0600menne. CTerneHs ¢ 1
HATYpaJbHBIM ITOKA3aTEIIEM
[ToBTOpenue u 0606menue. OTHOUICHBI

131 ¥ MHOTO4WICHBI. TOX/IeCTBEeHHbIE 1
npeoOpa3oBaHUsl AreOpanyecKux
BBIPAXKEHUM

132 [ToBTOpenue u o6odmeHne. PopMyIibl 1
COKpAIIEHHOTO YMHOKEHUS

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

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

135 HtoroBast KOHTpoJIbHAs paboTa 1
[ToBTropenue u o6o0mmenue. Permenue

136 CUCTEM JIMHENHBIX YPABHEHUH C ABYMS 1
MePEeMEHHBIMHU

OBUIEE KOJIMYECTBO YACOB I1O 136

[TPOT'PAMME




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontpoabnbie  IlpakTuueckue Aara wHppoBbIe
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoTshI pecypes:
1 YucoBbie HEPaBEHCTBA 1
2 CBolicTBa YHUCIIOBBIX HEPABEHCTB 1
3 CBoiicTBa YUCIIOBBIX HEPABEHCTB 1
4 JlokazaTenbCTBO HEPABEHCTB 1
5 Hepagencto ¢ nepemenHoil. Ctporue u 1
HECTPOTHE HEPABEHCTBA
5 HepageHnctso ¢ nepemenHoit. Ctporue u 1
HECTpPOTrHe HEPaBEHCTBA
CrnoxeHue 1 yMHOKEHHUE YHCIOBBIX
7 HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS 1
BBIpKECHUS
CrnosxeHue 1 yMHOXKEHHUE YHCIOBbIX
8 HepaBeHCTB. OlleHUBaHNE 3HAYCHHS 1
BBIpKECHUS
[ToHsATHE O perIeHuN HEPaBEHCTBA C
9 OJIHOM NepeMeHHON. MHOXeCTBO 1
pelIeHn HEPaBEHCTBA
IToHsATHE O pelIeHuN HEPaBEHCTBA C
10 OJIHOM NepeMeHHON. MHOXeCTBO 1
peleHuit HepaBeHCTBa
1 PaBHOCHIIbHBIE HEPABEHCTBA. 1

HepaBencrtBo-cnencraue




12

Yucnosble IPOMEKYTKH

JIuHeitHOe HEPaBEHCTBO C OJIHOU

13 IIEPEMEHHON U MHOKECTBO €0 PEIICHUI

14 Pemienue muHEeHBIX HEPABEHCTB C OJHOM
MepeMEHHON

15 PemeHne nTMHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOMN

16 Pelrenne nuHENHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM

17 CucreMbl TUHEUHBIX HEPABEHCTB C OJIHOM
MepeMEHHON

18 Cuctembl TUHEHHBIX HEPABEHCTB C OHOM
MepPEMEHHOMN
Pemrenne TeKCTOBBIX 33/1a4 € MOMOIIBIO

19 JINHEMHBIX HEPABEHCTB C OJHOMN
MepPEMEHHOMN

20 KonTponbHas pabota mo Teme
"Hepasencrsa"

21 KBanpaThsie kopHU

99 ApubdmMeTnieckuii KBaApaTHBIA KOPEHb U
€ro CBOMCTBA

93 ApubdmMeTnieckuii KBaApaTHBIA KOPEHb U
€ro CBOMCTBA

24 [TonsTHE HppaIMOHATIEHOTO YHUCIIA.
JIelcTBUA ¢ NPPALMOHAIEHBIMU YU CIIAMH

o5 CaolicTBa 1€HCTBUI C UppallMOHAIBHBIMU
YUCIaMHu

26 CBoiicTBa IEUCTBUH C UppaAIMOHATHHBIMH




qucjiaMu

27

28

CaolicTBa IEUCTBUI C UPpaALIMOHATBHBIMU
JuCcIaMU

CpaBHeHUE UppaIMOHATBHBIX YUCEI

29

30

31

CpaBHeHuE UppallMOHAIbHBIX YUCEI

MHO0X€eCTBO I€HCTBUTEILHEIX YHCE.
[IpencraBneHuss 0 pacIIUPEHUAX
YHUCJIOBBIX MHOKECTB

JlommycTrMble 3HaYEHUS IEPEMEHHBIX B
BBIPXKEHUSX, COJIEPIKALTIX
apudmeTryecKkue KBaapaTHbIE KOPHU

32

JlonmycTrMble 3HaYEHUs IEPEMEHHBIX B
BBIPAXKECHUSX, COACPIKALIUX
apudmeTryecKkue KBaapaTHbIE KOPHU

33

34

35

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKAINX
apudmeTryecKkue KBaapaTHbIE KOPHU
ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKECHUH, COAEPIKALLUX
apudmeTnyecKkue KBaapaTHbIe KOPHU
ToxnecTBeHHbIe TPeoOpa3zoBaHus
BBIPAKECHUH, COAEPIKALLUX
apupMeTHUeCKre KBaIpaTHbIe KOPHU

36

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKECHMI, COIEPIKAIUX
apupMeTHUeCKre KBaIpaTHbIe KOPHU

37

KontponbHas padoTa mo teme
"KBanpartHblii KOpeHb"




38

KBanpatHoe ypaBHeHHE

39

40

41

42

43

dopmyiia KOpHEH KBAJIPaTHOIO
ypaBHeHus. KomnuectBo
JIEHCTBUTEIIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

dopmyiia KOpHEH KBAJIPaTHOIO
ypaBHeHus1. KonnuecTBo
JIEHCTBUTEIbHBIX KOPHEUW KBAJIPATHOTO
ypaBHEHUS

dopmysa KOpHEN KBaJpaTHOTO
ypaBHeHus. KonnuecTso
JECTBUTEIBHBIX KOPHEN KBaIPATHOTO
YpaBHEHUS

®opMyiia KOpHEN KBagpaTHOIO
ypaBHeHus. KonnuecTtso
JEUCTBUTEIIBHBIX KOPHEN KBaJAPaTHOIO
ypaBHEHUSA

Teopema Buera

44

45

Teopema Buera

VYpaBHeHUsI, CBOJUMBIE K TUHEHHBIM
YPaBHEHUSIM UJIU K KBAJPATHBIM
ypaBHEHUSIM

46

YpaBHeHUsI, CBOAUMBIE K TMHEHHBIM
YPaBHEHUSIM UJIU K KBAJPATHBIM
ypaBHEHUSIM

47

48

KBanpaTtHoe ypaBHEHUE C TapaMeTpoM

Pemrenne kBagpaTHBIX YPaBHEHUH C
rapameTpamu




Pemrenne kBagpaTHBIX YPaBHEHUH C

49
napameTpamu

50 Pemrenne kBagpaTHBIX YpaBHEHUH,
COJIEpIKaIMX 3HaK MOIYJIS

51 Pemienue kBajgpaTHbIX YpaBHEHUH,
COJIep>KaIINX 3HaK MOIYJIS

59 YpaBHEHHE KaK MaTeMaTu4ecKas MOJIENb
pealibHOM cUTyaluu

53 Pemrenue TekcTOBBIX 3avz[aq C TIOMOIIIbIO
KBaJ[paTHBIX YpaBHEHUI

54 KonTponbnas pabota mo teme
"KBagparusle ypaBHeHUs"

55 PanmonanbHble BbIpasKEHUS

56 ToxnecTBeHHbIe TpeoOpa3zoBaHus
paMOHATBFHBIX BRIPAKECHUI

57 ToxnecTBeHHbIe TpeoOpa3zoBaHus
panMoHaIbHBIX BBIPAKEHUIN

58 ToxnecTBeHHbIE TpeoOpa3zoBaHUs
paIMOHATFHBIX BRIPAKECHUI

59 ToxnecTBeHHbIe TpeoOpa3zoBaHus
panMoHaIbHBIX BBIPAKECHUIN
Anrebpanueckas 1po0b. JlomycTumbie

60 3HAa4YeHHUs1 IEPEMEHHBIX B JIpOOHO-
palMoHAIBHBIX BBIPAKEHUAX
Anrebpandeckas a1po0k. JlomycTumblie

61 3HAYCHMsSI TIEPEMEHHBIX B APOOHO-
palMoOHAIBHBIX BBIPAKEHUSIX

62 Anrebpandeckas n1po0sb. JlomycTumblie




3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
palMOHAIbHBIX BBIPAKECHUAX

OcHOBHOE CBOWCTBO anredpanyeckon

63
apobu

64 OCHOBHOE CBOMCTBO aJIreOpandecKou
npodu

65 CrnosxeHue ¥ BBIYUTAHNE AITreOpanvIecKux
npobei

66 CrnosxeHue ¥ BBIYUTAHNUE AITreOpanvIecKux
npobeit

67 YMHOKEHUE U JIeJIeHHEe anredpandeckux
npobei

68 YMHOXEHUE U JICTICHUE aIreOpandecKux
npobeit

69 YMHOXEHUE U ICTICHUE alre0panvdecKux
npobeit

70 BosBeznenue anrebpandeckoit 1podu B
CTENEHb

71 KonTponbnas padota no teme "J[poOHo-
panroHaNbHbIE BEIpAXKEHUS"

72 JlpoOHO-palmoHaNbHbIe ypaBHEHUS
Pemenne npoOHO-paiiOHANTBHBIX

73 ypaBHEHUH, CBOJISAIINXCS K TUHEHHBIM
ypaBHEHUSM
Pemenne npoOGHO-paninoHaIbHBIX

74 yYpaBHEHUH, CBOASAIINXCS K JIMTHCHHBIM
ypaBHEHUSM

75 Pemenue npoOHO-paninoHaIbHBIX




YPaBHEHUU, CBOJSIIMXCS K JIMHEUHBIM
YPaBHEHUSM

76

77

78

Pemenue 1poOHO-paimOHaTBHBIX
YpaBHEHHI, CBOJAIINXCA K KBaIPaTHBIM
YpaBHEHHSIM

Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHUH, CBOJIALINXCA K KBAAPATHBIM
YpaBHEHUSIM

Pemenue npoOHO-panioHaIbHBIX

ypaBHeHHﬁ, CBOAININXCA K KBAJAPaTHBIM
YPpaBHCHHUAM

79

Pemenue npoOHO-paliioHaNbHbBIX
ypaBHEHUH METO/I0M 3aMEHBI
IIEpEMEHHOM

80

Pemenue npoOHO-paliiOHaNbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
MePEMEHHOMN

81

82

83

Pemenne npoOHO-paiioHaNbHBIX
YPaBHEHUI METOJIOM 3aMEHbI
MIEPEMEHHOMN

Pemenne npoOHO-paiiOHATBHBIX
YPaBHEHUN METOJIOM 3aMEHBI
IEPEMEHHOMN

PelreHne TeKCTOBBIX 331a4 C IOMOIBIO
IpOoOHO-pallMOHANILHBIX YpaBHEHUN

84

Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIIBIO
JIpOoOHO-pallMOHANIBHBIX YpaBHEHUN

85

Pelenne TeKCTOBBIX 3azaa4 ¢ IOMOIIBIO




JPOOHO-pallOHAJIbHBIX YpaBHEHUN

Pemenne TekCTOBBIX 3aJa4d C IOMOIIIBIO

86 IpoOHO-pallMOHATBHBIX YPaBHEHUH

87 Perienue TeKCTOBBIX 3aJa4 C IOMOIIBIO
IpOOHO-pPALlMOHATIBHBIX YPABHEHUI

88 Pemienue TeKCTOBBIX 33724 C TOMOIIBIO
TPOOHO-pAllMOHATIBHBIX YPABHEHUI

89 I'paduueckas uHTEpIIpeTALUs YpaBHEHHH
C IByMs IIEpEMEHHBIMHU

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

01 OO0nacTh onpeIesIeHus] © MHOKECTBO
3HaYEHUN PYHKIHNH

92 OO6nacTh ornpeJieNeHus] © MHOXKECTBO
3HaYEHUN QYHKINH

93 CrniocoObI 3a1anust pyHKIHIA

94 I'padux pyHKIIIN
UYrenue cBOMCTB QyHKINU MO €€

95 rpaduxy. [Ipumeps! rpadukoB GpyHKINH,
OTpaXKaIOIIUX peabHbIE MPOLECCHI
OyHKITNH, OIMCHIBAIOIIUE MTPSIMYIO U

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

97 00paTHYIO IPOMOPITNOHAIEHBIC
3aBUCUMOCTH, UX TpauKu

08 OyHKIUH, OMUCHIBAIOLINE MIPSIMYIO U

00paTHYIO TPONOPIIMOHAIbHBIC




3aBUCUMOCTH, UX IrpaduKu

99 OyHK1UA Y = X2 1 €€ CBOMCTBA 1
100 OyHkuMs Y = X2 1 €€ cBoicTBa 1
101 @OyHkuus Y = X3 u e€ cBoiicTBa 1
102 OyHKIUA Y =K/X 1 €€ CBONCTBA 1
103 OyHKIUA Y =K/X U e€ cBOICTBa 1
104 OyHKIMS Y =VX U e€ CBONCTBA 1
105 Kontponbnas paboTa nmo teme 1
"OyHkun"
106 CTeleHs ¢ LEeNbIM ITI0Ka3aTeaeM 1
107 CBOMCTBA CTEIICHU C ICJIBIM ITI0Ka3aTelIeM 1
108 CBOMCTBA CTEIIEHH C IIEJIBLIM ITOKa3aTeIeM 1
109 CBolicTBa CTENEHH C IIEJIBIM ITOKa3aTeIeM 1
[Ipeobpa3oBaHue BhIpaKEHUH,
110 COJIEpIKaIMX CTCTICHH C TEJTBIM 1
IoKa3aTejieM
[Ipeobpa3oBaHue BbIpaxKeHHH,
111 coJiepKalluX CTENEHHU C UEIbIM 1
IoKa3aTelieM
[Ipeobpa3oBaHue BbIpaXKEHUH,
112 coJiepKalluX CTENEHHU C LUEIbIM 1
IoKa3aTelieM
113 CranmapTHBIN BU YncIa
114 CranpapTHbIi BUA yncaa
115 JlecTBUS ¢ YnciaMu, 3alMCaHHBIMU B 1
CTaH[IaPTHOM BHUJIC
116 JlelicTBUS ¢ YKCIIaMH, 3alTHCAHHBIMU B 1




CTaHJIapTHOM BUJE

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,

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

118 JUTUTEIIBHOCTB TTPOIIECCOB B
OKpY>KaroIlleM Mupe
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,

119 JUTUTEIIBHOCTD MTPOIIECCOB B
OKpY>KaroIlleM Mupe

120 JleneHue ¢ ocTaTKOM

121 CpaBHeHUS 1IENbIX YHCEN 10 MO0
HATypaJIbHOTO YKCTa

122 CpaBHEHUS TEITBIX YHCET IT0 MOTYJITIO
HaTypaJIbHOTO YKcia

123 CBoiicTBa CpaBHEHUH IO MOJTYJIIO

124 CaolicTBa CpaBHEHUN 110 MOZYJIIO

125 OcTaTKu CyMMBI B TTPOU3BEICHUS 110
JTAaHHOMY MOJTYJTIO

126 KonTponbHas paboTa mo Temam
"Crenenn", "Jlenumocts"
IToBTOopenue u o6o0meHue. Pemenue

127 TUHEHHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM U CUCTEM JIMHENHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM
[ToBTOpenue u o6obmeHue. Pemenue

128 JIMHENHBIX HEPABEHCTB C OAHOMN

MEPEMEHHOM U CUCTEM JIMHEWHBIX




HEPABEHCTB C OJAHOU IIEpEMEHHOMN

[ToBTOpEeHME M 000OIICHNE.
129 ToxnecTBeHHBIE TpeoOpa3zoBaHUs
BBIPAYKEHH, COJIEPKALLUX

apudmeTnuecKue KBapaTHbIE KOPHU
[ToBTOpenue u o6odmeHue. Pemenue
130 KBaJ[paTHBIX yYpaBHEHUI. Pemenue

TEKCTOBBIX 3a7a4 C IIOMOIILIO

KBaJPAaTHBIX YPaBHEHHUU

[ToBTOpenue u o6odmeHue. Pemenue

131
3aJa4 U3 peanbHOM KU3HU

[ToBTOpenue u o6oOIIEHHE.
132 ToxxmecTBeHHBIC TPEOOPa30BAHMS
palMoOHALHBIX BBIPAKCHUIN

[ToBTOpenue u od6od1eHue. Peenne
JIpOOHO-pallMOHANILHBIX YPaBHEHUH,
133 CBOIAIIIUXCA K JIMHEHHBIM WIIH K
KBaJIpaTHbIM ypaBHEHUsIM. Pemenue
TEKCTOBBIX 33J1au C MOMOIIBIO JPOOHO-

palluOHAJIbHBIX ypaBHeHI/Iﬁ

[ToBTOpenue u o6obmeHne. Pemenue
134 TEKCTOBBIX 33]1a4 Pa3JIMYHBIMU
criocobaMu

135 Hrorosast koHTpobHAs paboTa

IToBTropenue u o6o0meHue. Pemenue

136
3a]1a4 U3 peaybHOMN )KU3HU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136




9 KJIACC

Ne
n/n

Tema ypoka

Oynkius. CoiicTBa QyHKIMIA: HYIH
(bYHKIIMH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA
(GyHKINHU, TPOMEKYTKH BO3PACTAHUS
yObIBaHus (HYHKIMH, YETHBIEC U HEYETHBIC
¢byHKIMM, HaUOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4YeHUs1 QYHKIUU

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynkius. ColicTBa QyHKIUI: HYIH
(GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKIIH, TIPOMEKYTKH BO3pacTaHUS U
yObIBaHUS (QYHKIUU, YETHBIE U HEUETHBIE
¢GbyHKIIMHM, HauOoJIbIIIee U HAUMEHbIIIEe
3Ha4eHusl QyHKIUU

[Toctpoenue rpadukoB GpyHKUINH C
MTOMOIIIbIO TIPeoOpa30BaHUMA
[Toctpoenue rpapukoB GyHKIHIA ¢
MOMOIIIBIO TTpeoOpa3oBaHuit

KBagparsslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXUJICHA

Paznosxenune kBagpaTHOTO TpEXUIEHA Ha
JIMHEWHBIE MHOKUTEIN

PasnoxeHne kBagpaTHOro TpéXusacHa Ha
JINHEWHBIE MHOKUTEIIN




KBangparuunas ¢pyHkuus u e€ CBOHCTBA

[Tapaboina, KOOPAMHATHI BEPIIMHBI

o napaboIIbl, 0Cb CHMMETPHUH MapadoIbl

10 [TocTpoenue rpaduka KBagpaTHIHON
byHKIMH

1 [TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN

12 [Toctpoenue rpaduka KBaApaTHIHON
byHKIIUN
[Tonoxxenue rpaduka KBaApaTUIHOMN

13 (GYHKIIUHU B 3aBUCUMOCTH OT €&
ko3 pumeHToB
[Tonoxxenue rpaduka KBaApaTUIHOMN

14 (YHKIIMHU B 3aBUCUMOCTH OT €€
KO3 PHUIIHEHTOB

15 Hcnonb30BaHne CBOKWCTB KBAAPATUIHOMN
GYHKIUM 1715 peuIeHus 3a1a4

16 Hcnonp30BaHue CBOKCTB KBAAPATUYHOMN
GYHKIIUM 1715 peleHus 3a1a4

17 Hcnonb3oBaHne CBOWCTB KBaAPATUYHOMN
GYHKIIUH 1715 peleHus 3a1a4

18 CrenenHble QyHKIIUU C HATypaTbHBIMU
MOKa3aTeIsIMU, UX TpapuKu U CBOKWCTBA

19 Crenennble QYHKIIUU C HATYPaTbHBIMU
MOKa3aTessIMH, UX TpapuKu U CBOKWCTBA

20 Crenennble QyHKIIUU C HATypaTbHBIMU
MOKa3aTesIMH, UX TpapUKH U CBOKWCTBA

21 Crenennbie QYHKIIMU C HATYPATbHBIMA




MOKa3aTeJsIMH, UX TpauKH U CBOWCTBA

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

22
x|

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

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

25 KonTponbnas pabora no teme "Oynkuun"
[ToHsATHE O pelIeHUN HEPABEHCTBA C OJTHOU

26 nepeMeHHON. MHOKeCTBO PEIICHHI
HEpaBEHCTBA

97 KBangpaTHbie HEpaBeHCTBA C OTHOM
MePEMEHHOMN

28 KBanpaTHble HEpaBEHCTBA C OJHOU
MepPEMEHHOMN

29 Pemienue HepaBeHCTB rpapUUECKUM
METOZOM M METOZIOM HHTEPBAJIOB

30 Pemrenne HepaBeHCTB Tpa@UeCKUM
METOZOM M METOZIOM HHTEPBAJIOB

31 HepaBeHncTBa, coaepxaniue 3HaK MOAYJIs

32 HepaBenctBa, comeprkamniiue 3HaK MOTYJIS

33 CucTeMbl HEPaBEHCTB € OJTHON
MIEPEMEHHOMN

34 CucTeMbl HEPaBEHCTB C OJTHON
IEPEMEHHOMN

35 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO

HCPaBCHCTB, CUCTEM HEPABCHCTB




36

Pelienne TeKCTOBBIX 3a7a4 ¢ IOMOIILIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

38

39

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

I'paduaeckuii MeToa peIeHUsI CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

Cucremsl HEPAaBCHCTB C ABYM:1
INEPEMCHHBIMU

40

41

KonTponbhas padota no teme
"KBanparHble HepaBeHCTBA"

BI/IKBaI[paTHHe YpaBHCHUA

42

[IpuMepsl IpUMEHEHH METOZI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHuil, 3aMEHbI
NepeMEeHHOH, rpau4eckoro MeTo1a Mpu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHen

43

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

44

[IpuMeps! IpUMEHEHN METOI0B
PaBHOCUJIBHBIX IIPeoOpa3oBaHuil, 3aMEHbI
MIEPEMEHHOMH, rpagruecKkoro MeToa npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHen

45

46

Pemenne npoOGHO-paninoHaIbHBIX
YpPaBHEHUI U HEPABEHCTB
Pemenue 1poOHO-pariMoHaIbHBIX
YPaBHEHUU U HEPABEHCTB




47

Pemenue 1poOHO-palimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

48

49

Pemenue 1poOHO-paimOHaTBHBIX
YPAaBHEHUN U HEPABEHCTB

Pemenue cucrem ypaBHEHHI C AByMS
[IEPEMEHHBIMU

50

Pemenne cucreM ypaBHEHUN ¢ AByMsI
[IEPEMEHHBIMU

o1

52

53

Pemenne npocrenmmx cucremM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENUHBIX YPABHEHUH C ABYMS
MIEpEMEHHBIMU

Pelrenne npocTenimx cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

54

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

55

I'paduaeckuit MeTO peIIeHUsI CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

56

S7

I'paduueckuit MeTOJT peIIeHUs! CHCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

Cucrema 1ByX HEJIMHENHBIX YPaBHEHUH €
JBYMS IIEPEMEHHBIMU KaK MOJIEIb




peanbHON CUTYaluH

58

59

60

CucreMa IByX HEJITMHEMHBIX 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 €
apaMeTpoM

62

63

Cucrema HETMHENHBIX YPAaBHEHUH €
apaMeTpoM
Cucrema HETMHENHBIX YPAaBHEHUH C
apaMmeTpoM

64

65

66

[Ipocreiimme HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CHCTEMBI

KonTponbHas pabota o Teme "YpaBHeHus,
HEpPAaBEHCTBA U UX CUCTEMBI"
[ToHsATHE YMCIOBOM MOCIEI0BATEIBLHOCTH.

Koneunbie u OeCKOHEUHBIE
IIOCICI0BATCIBHOCTHU

67

OrpaHn4eHHas TIOCIIEIOBATEIIEHOCTb.
MonoToHHO Bo3pacTatomas (yObIBaroIIasi)
MOCIIEI0BATEILHOCTh

68

CnocoObl 3a1aHUS TTOCTISI0BATCIIBHOCTH:
OITMCATEIbHEIN, TAOJUYHBIHN, C ITOMOIIBIO




(bopMyIIBI N-TO YJIeHa, PEKyPPEHTHBIN

Apudmerrueckas U reoMeTpuyecKas

69
IIPOrpeccuu

70 Apudmernueckas 1 reomeTpuuecKas
Iporpeccuu

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

7 CaoiicTBa 4eHOB apubMETHIECKON U
Tr€OMETPUYECKON ITPOrPECCUI

73 ®opMyibl N-ro 4ieHa apupMeTH4ecKoil u
reOMETPUYECKON Mporpeccuid

74 @opmyITel N-TO WieHa apuPMETHIESCKON U
r€OMETPUYECKON ITPOTPECCUI

75 ®opMyIibl N-ro 4ieHa apupMeTHIecKoil u
r€OMETPUYECKON ITPOTPECCUI
@DopMysbl CyMMBI IEPBBIX N YIEHOB

76 apu(pMeTHYECKON U reOMeTPUYECKOM
IIporpeccuit
@®opMysIbl CyMMBI IEPBBIX N YJICHOB

77 apu(pMETHIECKON U TEOMETPUIECKOM
Iporpeccuit
@®opMysIbl CyMMBI IEPBBIX N YJICHOB

78 apu(pMETHIECKON U TEOMETPUIECKOM
Iporpeccuit

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

80 3aaun Ha IPOLIEHTHI, OAHKOBCKUE BKJIIbI

U KPEAUTHI




3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IbI

81
U KPEIUThI

82 3a1aun Ha IPOLIEHTHI, OAHKOBCKUE BKJIQ/IBI
U KPEJIUThI

83 3a1aun Ha MPOLEHTHI, 0AHKOBCKHE BKJIA/IbI
U KPEIUThI

84 3a1auu Ha IPOLIEHTHI, OAHKOBCKUE BKJIAIBI
U KPEJUThI

85 3amaun Ha MPOLEHTHI, 0AHKOBCKHE BKJIA IBI
U KPEIUTHI
IIpencraBneHue o CXOAUMOCTH

86 [10CJIeI0BATEIbHOCTH, O CYMMHUPOBaHUU
0eCKOHEYHO yObIBaIOLIEH reOMEeTPHUUECKOM
poTrpeccuu
[IpencraBnenue o CXOAUMOCTH

87 MI0CJIe/I0BATEIbHOCTH, O CYMMHPOBaHUU
0eCKOHEYHO yOBIBAIOLIEH reOMEeTPHUIECKOM
porpeccuu

88 MeTo MaTeMaTHYECKON HHTYKITUU

89 MeTo 1 MaTeMaTHYECKON HHTYKITUU

90 KonrtponsHas pabora no teme "Yucnossie
MOCJIeI0BaTeNbHOCTH U Mporpeccuu”

01 Kopens n-it crenenn. CBoiCcTBa KOPHS n-i
CTETIeH!

92 Kopens n-ii crenenu. CBoiicTBa KOpHS n-i
CTETEeHU

93 Kopenb n-it crenenu. CBoiicTBa KOpHS n-i

CTCIICHHU




CrerneHs ¢ PallMOHAJIBHBIM IMOKA34aTCJICM U

94 oo
e€ cBOICTBa

95 CrerneHb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
eC CBOMCTBA

9 CrerneHb ¢ pallMOHAIBHBIM ITOKa3aTeIeM
e€ CBOMCTBA
ToxxaecTBeHHBIC TPEOOPA3OBAHMSI

97 BBIPAKEHUH, COJICPIKAIINX KOPEHb N-i
CTENEeHU
ToxxnecTBeHHBIEC TPEOOPA3OBAHMSI

98 BBIpO)XEHUH, COJlepKAIUX KOPEHb N-i
CTENCHU
ToxnecTBeHHBIE TPEOOPa30OBaAHUS

99 BBIpXEHUH, COJIEpKAIIUX KOPEHb N-i

CTCIICHU

ToxnecTBeHHbIe TpeoOpa3zoBaHus
100 BBIPAKEHUH, COAEPIKALUX CTEIIEHD C
panMoHaIbHBIM ITOKa3aTesIeM

ToxnecTBeHHbIE TpeoOpa3zoBaHUs

101 BBIPAKEHUI, COAEPIKALUX CTENIEHD C
panroHaIbHBIM ITOKa3aTelIeM

KonTponbhas pabora no teme "CreneHs ¢

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

JIEUCTBHS C NECHCTBUTEIILHBIMU YMCIIAMU,
YHUCJIOBAasI MpsiMast )

104 [ToBTOpenue u 0606menue. Yucna u




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

105

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

106

107

108

[ToBTOpenue u o6obmenue. Yucna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHUS,
IIPOIIOPLINHN)

[ToBTOpenue u o6obmenue. Ynucna u
BBIYMCIICHHS (peIICHUE 3a/1a4 U3 PeaIbHOU
YKU3HHM )

[ToBTOpenue u o6obmenue. Ynucna u
BBIYHCTICHUS (pEIlIeHre 3a7a4 U3 peabHOI
KU3HHU)

109

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

110

[ToBTOpenue u o6obmeHne. TekcToBbIe
3a/1auu (pemeHrne TEKCTOBBIX 3a1a9
apuMETUUECKUM H alITeOpandecKum
crioco6amu)

111

112

IToBTopenue u o6o0meHue. TeKCTOBbIE
3a/auu (pemeHrne TEKCTOBBIX 3a1a9
apuMETUUECKUM H alITreOpandecKum
crioco6amu)

[ToBTOpenue u 0606menue. TekcToBbie
3a7auu (pereHre TEKCTOBBIX 3a71a4




apumeTnyecKuM U anredpandecKum
crocob6amu)

113

[ToBTOpenue u 0606menHue. TekcToBbie
3a7a4u (pelIeHUEe TEKCTOBBIX 3324
apuMeTHuecKuM U anredpandecKum
criocobamu)

114

115

116

117

118

[ToBTOopenue u o6o0IIeHue. TeKCTOBBIC
3a/1auu (peleHrne TEKCTOBBIX 3a/1a
apuMeTHIeCKUM U alreOpandecKuM
crocobamm)

[ToBTOpenue n 0606mIeHne. TekcToBbIe
3a7a4u (peleHrne TEKCTOBBIX 3aa4
apuMeTHIECKUM U alreOpandecKuM
crioco6amu)

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

[ToBTOpenue u o0oOIIEHHE.
AnreOpandecKie BRIPaKSHHUS
(mpeobpazoBanme anredpanvaecKux
BBIPAKEHM, COAEP/KAIUX CTENEHD C
L[EJIBIM TIOKa3aTeJeM)

[ToBTOpenue u o6o0IIEHHE.
AnreOpanueckre BbIpaxeHHUs
(mpeobpazoBaHue anredpanvaecKux
BBIpOXECHUH, COJIEPIKAIINX CTETICHD C
LIETTBIM ITOKA3aTeJIeEM )




119

120

121

122

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAXEHUH, COMIEPKAITUX
apudmeTnyecKuil KBapaTHbII KOPEHb)
[ToBTOpenue u o0oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUs
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COMIEpKAIIUX
apu(METHUECKUI KBaIPATHBII KOPEHB )
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIp)XEHUI, cofepKalux
apudmeTnyecKuit KBapaTHbIN KOPEHb)
[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-
parroHaALHBIX BBIPAKCHUH )

123

[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
panMoHaIBbHBIX BBIPAXKEHUH)

124

[ToBTOpeHmEe 1 000OIIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
panMoHaBHBIX BBIPAXKEHUH )

125

[ToBTOpeHME 1 000OIIECHNE.
AnrebpandecKkue BhIPaKCHHUS




(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

126

[ToBTOpeHUE 1 0600IICHNE.
Anrebpanueckue BoIpaxkeHus (pa3ioxeHue
MHOTOYJIEHA Ha MHOXKHTEJH, B TOM YHUCIIE C
UCTOJIb30BaHUEM (DOPMYIT COKpAILIEHHOTO
YMHOXCHHSI )

127

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

128

[ToBTOpeHUE U 0600IICHNE.
Anrebpanueckue BeIpaXeHUs (pa3ioxKeHHe
MHOTO4YJIEHa Ha MHO>KUTENH, B TOM YHUCIIE C
HCIO0JIb30BaHNEM (OPMYJI COKPALLIEHHOTO
YMHOXCHHSI)

129

[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(MozenupoBaHue ¢ TOMOIIbIO POPMYI
peaTbHBIX MPOIECCOB H SBJICHUN )

130

131

132

OyHKIMH (OCTPOEHUE, CBOMCTBA
M3Y4YEHHBIX (PYHKIIHUN)

IToBTropenue u o6o0meHue. PyHKIUU
(mocTpoenue, CBOMCTBA N3yYEHHBIX
yHKIHiH)

[ToBTOpenue u 0600menne. @yHKITUN
(mocTpoeHue, CBOMCTBA U3yYEHHBIX
yHKIwMiH)




[ToBTropenue u o6o0menue. PyHKIUU

133 (rpaduueckoe perieHne ypaBHeHUH U UX 1
CHUCTEM)
[ToBTropenue u o6o0meHue. PyHKIUN

134 (rpacduyeckoe perieHue ypaBHEHUH U UX 1
CUCTEM)

135 Hroroast koHTposIbHAs paboTa 1

136 [ToBTOpenue u 0606meHue. yHKIUU 1
(MoIeIMpPOBaHUE PEATbHBIX MPOILIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






