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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHUE APYTUX TUCIHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK WU TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
NPOJOJDKEHUS 00pa3oBaHWsl M JUIsl TOBCEIHEBHOM JKM3HU. PaszButue y
OOy4arolmuxcs HAyYHBIX TPEACTABICHUNA O MPOUCXOKACHUH U CYIIHOCTH
anreOpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoi
SBIIEHUH M TPOILECCOB B NPHUPOJAE M OOIIECTBE, POJIU MAaTEeMaTHYECKOTO
MOJICIMPOBAaHUSI B HAYYHOM [IO3HAaHUM M B TMPAKTUKE CIOCOOCTBYET
GbopMHPOBAaHUIO HAYYHOTO MUPOBO33PEHUSI U KAUYE€CTB MBIIUICHUS, HEOOXOIUMbIX
JUISL ajanTallid B COBpPEMEHHOM mudpoBoM oOmecTBe. M3ydenwme anreOps
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOmIOAaTh, CpaBHUBATh, HAXOIUThH
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTHU MBILUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUS, BBIBOJABI, (HOPMYIHPOBAThH
yrBepxaAcHUs. OcBoeHHE Kypca aireOppl oOecrnedyuBaeT pa3BUTHE JIOTHUYECKOIO
MBIIUICHUST OOYYalOMINXCSA: OHH HCIOJB3YIOT JEAyKTHUBHBIE W WHIYKTHBHBIC
paccyxaeHus, o000IIEeHNe W KOHKpPETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyueHue anredpe mpeanojiaraeT 3HAYUTENbHBIM O00BEM CaMOCTOSTENBHOM
JESATEIIbHOCTH  OOYYaloIIMUXCs, IMOITOMY CAaMOCTOSTEIBHOE pEIIeHuEe 3ajad
00y4aIOIUMUCS SBJSIETCS pealin3ainend AesITeNbHOCTHOTO MPUHITUTIA O0yYeHUSI.

B crpykrype mnporpamMmsl y4eOHOro Kypca «AnreOpa» yriayOn€HHOro
U3YYCHHUS OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANYECKHE JIMHUU:
«Yucna ¥ BBIYUCIEHHUA», «ANreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas H3 3THX CoJep)KaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpYTMMH €ro JHHHMSIMH. B Xome m3ydeHHs Kypca OOydJarolmuMcsi MPUXOAUTCA
JIOTHYECKH pacCyAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsi3n
C 3TUM B MIporpammy yuyeOHOro Kypca «Ainredpa» BKIIIOUEHbl HEKOTOPHIE OCHOBBI
JOTHKH, TPEACTABIEHHbIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTH4eCKOro
oOpa3oBaHUsT UM  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOIIMMHUCS  OCHOB
YHUBEPCAIBHOTO MAaTEMaTUYECKOTO s3bIKa. CONepKATENIbHOW M CTPYKTYPHOM
OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAHHBIM
XapakTep.

Conmepxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW st
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHNIO YMEHHUS TIOJIB30BATHCS allTOPUTMAMH, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHON
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HMPPANUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



IpPEJICTaBICHUA O JAEWCTBUTEIBHOM YHCIE. 3aBEpUIEHHE OCBOEHUS YHCIOBOM
JVMHUH OTHECEHO K CpeiHEMY 001IeMy 00pa30BaHUIo.

CopnepxaHue AByX areOpandeckux JMHUM — «AnreOpanuecKkue BhIpaKECHUS
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTE€MaTUYEeCKOro anmnapara, HeOOXOAUMOro Uil pPEelleHUs 3ajad MaTeMaTHKH,
CMEXXHBIX IIPEJAMETOB U OKpYyKaroliel peabHOCTH. Ha ypoBHE OCHOBHOTO 00LIETO
oOpa3oBaHMsl yuyeOHBIH MaTepuan TPYNIHUPYETCSs BOKPYI  pallMOHAJIbHbBIX
BBIpaXEHUIN. Aredpa JAEMOHCTpUPYET 3HAUCHHE MAaTEMaTHKU KakK S3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJENCH, OMUCaHus TPOIECCOB U  SBIICHUHN
peanpHOro Mupa. B 3amaum oOydeHust anreOpe BXOJAT TaKXKe JajbHEUIee
pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHUS,, HEOOXOAWMOIO, B YaCTHOCTH, MJIf
OCBOEHHUS Kypca UHGPOPMAaTUKUA, U OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxaenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (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 OTIMCAHUS U UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u obmiectBe. M3yueHune martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CJIOBECHOT'O, CUMBOJIMYECKOTO, IpaUuecKoro, BHOCUT BKJIaJ B (OPMUPOBaHUE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU IUBUIM3ALMH U KYJIbTYpBHI.

VYriy0néHHbII Kypc anreopsl XapaKkTEepU3yeTCs M3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJIOB
pemieHus 3agad. AnreOpa SBISETCS S3bIKOM JIJIi ONUCAaHUS OOBEKTOB W
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTeMaTH4eCKOro moaenupoBaHus. llpu
TOM CaMU OOBEKTHl MAaTEMaTHUYECKMX YMO3aKIOUYEHUH M MPUHATHIE B anredpe
npaBWia WX KOHCTPYHPOBAHHS  CIIOCOOCTBYIOT (OPMHPOBAHUIO  YMEHUH
00OCHOBBIBATh M JIOKA3bIBATh CYXKJACHHS, PA3BUBAIOT MATEMAaTUYECKYIO HHTYHIIHIO,
KpPaTKO W HAIJISJIHO PACKPBIBAIOT MEXAHU3M JIOTMUECKUX MOCTPOCHUH M ydyaT UX
npuMeHeHuto. Tem campiM anredpa 3aHUMaeT OJHO W3 BEOYIIUX MECT B
(opMHPOBAHNUN HAYYHO-TEOPETUUYECKOTO MBIIIJICHHUS 00YJarOIINXCSl.

CornacHo ywyeOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Yy4eOHbIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ieibl COJEpIKAHMS:
«Yucna W BBIYUCICHUA», «Anredpanyeckue BbIpAXEHUs», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIUI.

Ha uzyudenue yueOHoro kypca «Anredpay» orBoautcs 408 yacos: B 7 kiacce
— 136 yacoB (4 gaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Hefenwo), B 9
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. CpaBHEHHE, yNOPSAOYMBAHUE U apUPMETHUECKHE
JEUCTBHUS C PAllMOHAIBHBIMU YKclIaMH. YHciioBas npsiMasi, MOAYJIb YHCIIA.

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

Pemenue TeKCTOBBIX 3a/1au aprupMeTHYecKuM criocodoM. Perenue 3agau u3
peanbHOM MPaKTUKU HAa YacTH, Ha ApOOH, HA MPOLIEHTHI, TPUMEHEHUE OTHOILICHUM
Y TpONOpUMH MpU pEUIeHUH 3a/1ad, pEIIeHHE 3ajJad Ha JIBJKEHHE, padoTy,
MOKYITKH, HAJIOTH.

HenumMocTb nenbix ynces. CBOMCTBA JETUMOCTH.

[IpocTeie U cocTaBHble uucia. YETHble W HEYETHbIE uucia. [IpuzHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpuznaku AEIMMOCTH CYMMBI U
MPOU3BEAEHUS LEJbIX YHCEI IPU PELICHUH 33]1a4 C MPAKTHYECKUM COJIEP>KaHUEM.

HauGonpbmuii oOuit 1enuTeas 1 HauMeHbllee 00111ee KpaTHOE JIBYX UYHCedl.
B3anmno npocteie yncna. AnroputMm EBknnaa.

Henenue ¢ octaTkoM. AprupMeTHUUECKHE ONepallii HaJl OCTaTKaMHU.

AJuiredOpanyecKue BbIPpaKEeHUA

BripakeHre ¢ mNepeMEHHbBIMU. 3HAUYCHUE BBIPAKECHHUS C TEPEMEHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXTy BeTUIMHAMU B BUJE (OPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0OpPa30BaHUS ANTeOPaANUECKIX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnowiensl. OHOWIEH CTaHAAPTHOTO BUA. CTENEHb OJHOWICHA.

MHuorounensl. MHorowieH crasgapTHoro Bujaa. CTeneHb MHOTOYIEHA.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHHE U JeieHHe MHorouieHoB. [IpeobpazoBanue
LEJIOTO BbIpaXkeHUs B MHOTOUWIEH. KOpHU MHOrO4JIeHa.

DopMyJIbl COKPAIEHHOTO YMHOXEHUS: KBaIpaT CYMMBbI M KBaApaT pa3HOCTH
JIBYX BBIp@XEHUH, KyO CyMMBbI M KyO pPa3HOCTH JBYX BBIPAKECHHUH, Pa3HOCTH
KBaJpaToOB JIByX BBIPQKEHUM, MPOU3BEICHHE PA3HOCTH U CYMMBI JIBYX
BBIPQXEHHI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPa)KECHHIA.

Pa3noxenue MHOro4jieHa Ha MHOXKHUTENU. BoiHeceHre 00111ero MHOXKUTEIS 3a
CKOOKH. MeTo1 rpylIupOBKH.

YpaBHeHHs U HEPABEHCTBA

VYpaBuenue ¢ onHou nepemeHHor. Kopenb ypaBHenus. CBONCTBA ypaBHEHUM
C OJHOW TIEpEeMEHHOW. PaBHOCWIBHOCTh YypaBHEHMW. YpaBHEHHE Kak
MaTeMaTU4YECKasi MOJAENb PEAIbHON CUTYallNH.



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

VYpaBHeHUE ¢ IByMs IepeMEHHBIMU. ['paK TMHEHHOTrO ypaBHEHUS C IBYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEWHBIX YPAaBHEHHH C JBYMs [EPEMEHHBIMU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YypaBHEHUM C JABYyMS
NEpEMEHHBIMU. Penenne cucteM JIMHEMHBIX YpPAaBHEHHUU C IBYMsS IEPEMEHHBIMU
METOJOM TOJCTAHOBKM M METOAOM cioxeHusa. Cucrema ABYyX JIMHEHHBIX
YPaBHEHUM C IBYMS IIEPEMEHHBIMU KAK MOJENb PEAIBHOU CUTYAIUH.

DOyHKIUU

Koopaunarta Touku Ha npsimoil. YuciioBble NPOMEXKYTKH. PaccTosiHue Mexmy
JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucTeMa KoopAuHAT. AOcuucca W OpJAuHATa TOYKMA Ha
KOOPJIMHATHOM MIOCKOCTH. [Iprmepsl rpadukos, 3agaHHbIX GopMynamu. YreHue
rpavKOB peasibHbIX 3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXny BenuuuHamu. [loHsTHEe (QyHKUMU.
@OyHkuMg Kak MaTemMaTHueckas MOJENb peajbHoro mnpouecca. Oo6i1acTh
omnpeneneHuss U o6macte 3HaueHW ¢QyHkuuu. CrnocoObl 3agaHus (PYHKIUU.
I'padux pynkumu. [ToHATHS MakCUMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha [IPUMEpAxX peabHbIX 3aBUCUMOCTEN.

Jlunentnass Qyukius, e€ cpoiictBa. ['padux nuneitHoi ¢ynkuuu. ['padux
¢ynknuu Y = |X|. Kycouno-3aganabie QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapartubeie kopHu. ApudmMeTrnuecknii KBaJpaTHbI KOPEHb U €r0 CBOMCTBA.
[TonsiTne wWppammoHaNIBLHOrO 4Yuciaa. JeWCTBUS € HppalMOHAIBHBIMUA YHCIIAMMU.
CBoiicTBa I€CTBUI ¢ UPPALIMOHAIBHBIMY YKciaMu. CpaBHEHHWE HPPALIMOHATIBHBIX
quced.

[IpencraBieHnss O pAacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJbHBIX, LEJIbIX, PALUOHAIBHBIX, AEHUCTBUTENbHBIX uncen. (CpaBHEHHE
yuces. YUcoBble TPOMEKYTKHU.

HevictBuss ¢ ocrtatkamu. Ocrtatku creneHen. lIpuMeHeHHE OCTaTKOB K
PELIECHNIO YPAaBHEHUN B LIENBIX YMCIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, UIMTEIBHOCTh IPOILIECCOB B
okpyxatomeM Mupe. CTaHaapTHBINA BT YHCIIA.

AJiredpanyeckue BbIpaKeHUs

AnreOpanyeckas aApoOb. JlomycTUMble 3HAUYEHUS NEPEMEHHBIX B APOOHO-
palMoOHANbHBIX BbIpaXkeHUsiXx. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.



CnoxxeHue, BBIYUTAHUE, YMHOXEHUE U JEJICHHE allreOpanyeckux JapoOei.
Brinenenue menoi yactu aaredpandeckoit 1poou.

PanmonanbHbie BBIPAXKEHUS. ToxiecTBEHHBIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAKECHUM.

JlonmycTuMmble  3HAa4Y€HHsI IEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKAIIUX
apupMeTHYecKue KBaJpaTHble KOpPHH. TOXJIECTBEHHbIE MpeoOpa3oBaHMS
BBIPKEHUI, COIepKaIINX apuMeTUIeCKe KBapaTHbIe KOPHHU.

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

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJpAaTHOTO YpPABHEHHS.
KonndecTBO NEWCTBUTENBHBIX KOPHEN KBaJpaTHOroO ypaBHeHus. Teopema Buera.
YpaBHEHHUS, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE ¢ mapaMeTpoM. Pelenne TeKCTOBBIX 3a/1a4 ¢
ITOMOILBIO KBA/IPATHBIX YPABHEHUM.

JpoOHO-palilnoHalIbHBIE  ypaBHEHUs. PelieHue  JpoOHO-palMOHAIBHBIX
ypaBHEHUH. PelieHne TEKCTOBBIX 3aJad € MOMOIIbIO JPOOHO-palOHATbHBIX
ypaBHeHUH. ['padnueckast HHTepIIpeTalsl ypaBHEHH ¢ 1ByMs IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClloKeHUe
U YMHOXXECHHME YMCIIOBBIX HEpaBeHCTB. OLEHHWBaHWE 3HAYEHUS BBIPAKEHUS.
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 ¢
MTOMOILBIO JIMHEHMHBIX HEPABEHCTB C OAHON NMEPEMEHHOM.

DyHKUIMHA

OO6uacTh onpesenieHrsi 1 MHOXKECTBO 3HaueHi (yHKimuu. CriocoObl 3a/1aHus
bynkuumii. ['paduk dynkumnn. Utenue cBoiicTB ¢hyHkumu o e€ rpaduxy. [Ipumepsr
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX peabHbIE MPOLECCHI.

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-3a1anabie PyHKIIUH.

9 KIIACC

YucJia 1 BLIYUCJICHUSA



Kopenp n-i1 crenenu wu ero cBoicrBa. CTENeHb € PalMOHAIBHBIM
II0Ka3aTeseM U €€ CBOKCTBA.

AnredOpanveckue BbIPAKEHUS

ToxaecTBeHHbIE TPeoOpa30BaHUsl BBIPAKEHUI, COAEp)KAIIUX KOpPEeHb N-i
creneHu. ToXIeCcTBEHHbIE MPE0O0Pa30BaHUS BBIPAXKEHHM, COAEPKAIIUX CTEIEHb C
PalMOHAJIBHBIM [TOKA3aTEIIEM.

KBanparaeiii TpéxwieH. KopHu kBaapatHoro TpéxuieHa. PaznoxkeHue
KBa/IPaTHOTO TPEXWICHA HA TUHEHHBIE MHOXKHUTEIH.

YpaBHeHNs U HEPABEHCTBA

bukBanparsasle ypaBHeHUs. [IpuMepbl TPUMEHEHUM METOAO0B PABHOCUIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpadUyecKoro MeToAa MpU PEIICHUU
ypaBHEHU 3-i U 4- CTENIEHEM.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUN.

Pemenne cucrem ypaBHEHHI ¢ IByMs IEPEMEHHBIMU. Pelrenre npocTenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHMH C ABYMs NEpeMEHHbIMH. ['paduueckuili meTon
pELIEHUsI CUCTEMBI HEJIMHEHHBIX YpPAaBHEHUH C JByMs IepeMeHHbIMU. Curcrema
JBYX HEJIMHEWHBIX YPAaBHEHUH C JBYyMs IIEPEMEHHBIMU KaK MOJEIb PEaJbHOU
CUTYalIUH.

YucnoBele HEpaBeHCTBA. PelieHne JIMHENHBIX HEPaBEHCTB. J(OKa3aTenbCTBO
HEPaBEHCTB.

KBazpaTHble HepaBEHCTBA C OJHOM IEpEMEHHOH. PemeHue KBaJpaTHBIX
HEPaBEHCTB rpa)MYecKUM METOJOM U METOJOM HMHTEpPBajJOB. METO/l MHTEpPBAJIOB
JUISl pallMOHAIbHBIX HEpaBeHCTB. [Ipocrelire HepaBeHCTBA C MAPAMETPOM.

PeleHnue TeKCTOBBIX 3a/1a4 ¢ TOMOILbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IepeMEHHbIMHM. PellleHHe HepaBeHCTBa C JIBYMs
nepeMeHHbIMU. CHUCTEMBl HEpPaBEHCTB C ABYyMs mepeMeHHbIMU. ['paduueckuit
METO/1 pEUIEHUS] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKIUU

Oyukrus.  CBoiictBa  GyHKUMA:  Hynd — QYHKIIUH,  NPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKITMHU, TTPOMEKYTKHA BO3pacTaHusl M yObIBaHUSA (PYHKITUH,
4YETHBIC U HEYETHBIE (PYHKIIMH, HAauOOJIbIlIee M HAMMEHbIIee 3HaueHUs (PyHKIUU.

KBagpatnunas ¢yHkuuss u e€ cBoicTBa. Mcmonb3oBaHHe CBOMCTB
KBaJpaTuyHOM  ¢GyHKUMKM s pemieHust 3agad.  lloctpoenue  rpaduka
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. Ioctpoenue rpadukoB GYHKIHI C HOMOIIBIO IIPEOOPA3OBAHUIA.

Jpo6Ho-nuueiinas @ynkuus. MccnenoBanue GyHKIMiA.

Oynkuusa Y = X" ¢ HaTypalbHBIM TIOKa3aTeneM N u e€ rpaduk.

Yucii0Bble MOCTAECA0BATEIBLHOCTH H IPOTPEeCCHH



[TonsitTue uymcioBoil mocienoBareabHOCTH. KoOHEUHble U OECKOHEUYHBIE
1oCJIeN0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJIENO0BATEIBbHOCTb.  MOHOTOHHO
Bo3pactaromas  (yObiBaromjas)  mocienoBarenbHoCcTh.  CrocoObl  3aiaHus
MOCIIEZIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYNIBI N-TO
YJI€HA, PEKYPPECHTHBIMN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCKOol mporpeccuif. Dopmyibl N-ro  YjieHa
apudmeTnyeckol U reomeTpudeckoi mporpeccuit. @opMynbl CyMMBbI MEPBBIX N
YJICHOB apu(PMETHUECKON U TE€OMETPUUYECKON mporpeccuil. 3ajauu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH IOCIEAOBATEIBHOCTH, O CYMMHPOBAHHUU
OECKOHEYHO yObIBaIOIIEH reOMETPUIECKON IPOrPECCUH.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJIbTATBI OCBOCHUS MPOrPaMMbl MO MaTE€MaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTUUYECKOM IIKOJIbI, K MCIOJb30BAHUIO ITUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'Pa’kJIaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUSA:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajlau, PELICHUM, pPaCCYXKICHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHOCTEll HAYYHOI 0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW Hayku Kak cQepbl YelIoBeueCcKOn
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABBIKAMU UCCIIEA0BATEIbCKON IEATEIIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyumsi:



TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPECax CBOETrO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMHTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHM W OTAbIXa, peEryispHas (Qunyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYEeCKUX 3HAHUM /IS pelIeHUs 3a/1a4
B 00JIACTU COXPAHHOCTH OKPY>KAIOIIEH Cpeapl, IUIAaHUPOBAHMS IIOCTYNKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOWIEH Cpenbl, OCO3HAHHEM
rJI00aFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PEIlIeHuUs;

8) ajanTanuM K M3MEHSIOIWMMCH YCJIOBHMAM COLHUATbHON M NPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUAX HEONPENEIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (pOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYIHpPOBATh UACH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIKD  CUTYyallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BBI3OB, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKUA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TPOTpaMMBI 110 MaTeMaTHKE HAa YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMH M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble 1jornyeckue aeficTBusA:

BBIBJIITD M XapAaKTEpPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpEJIENICHHs] TIOHATUM, YCTaHABIUBATh CYUIECTBEHHBIN MPU3HAK Kilaccu(UKanuu,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KDUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OpPMYyJIUpOBaTb U  NpeoOpa3oBBIBATE  CYKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHWUN (TpSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTEMaTU4eCKOW MHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEILICHUSA, BbIOMpAaTh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUA MHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSTENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCThH MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHHIH;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, AHAJTU3UPOBATH, CUCTEMATU3UPOBATH W HHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, TuarpaMMaMi, HHOHM rpaguKoil 1 uX KOMOUHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(OpPMALMU MO KPUTEPUSIM, NPEIIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA



BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy pELICHUs 3a/1aud,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOsemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUSA C CYXKICHUSIMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (OpMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpHUH;

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTeMaTUYECKUX 3a7ad, MPUHUMATh LEeJb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATH OPTAHMU3AIMI0 COBMECTHOM paloTHI,
pacmpenenarth BUIIbI paboT, JOTOBapHBAThCS, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0O0CYXaeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» U HHBIC); BBINOJHATH CBOK 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
KauecTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUN pe3yiabTaT 0
KpUutepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aHMOICHUCTBUS.

PerynsitTuBHbIEe YHUBEpCAJIbHbIE YUeOHbIE JeiiCTBHS
Camoopranusamnus:

BBISBJISITh MPOOJEMBI ISl PEUICHUs] B KU3HEHHBIX M YYCOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS pelIeHUN (MHIUBUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IIJIaH, AJTOPUTM pEIICHHUs 3ajayd (Wi €ro
94acTh), BBIOHMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOUIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJIETh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesyibTaTa
pelIeHusi MaTeMaTUIeCKOM 3a/1aun, CAMOMOTHUBAIIUU U PeDIICKCUU;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



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

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh HMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K koHIity 00y4yeHus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yIbTaTHI:

Yuciaa v BBIYMCICHUA

PannonanbpHble yncia.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHCH YUCEN K JAPYroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

Mcronb30BaTh NOHATHS MHOXECTBA HATYpPaJIbHBIX YHCEJ, MHOYKECTBA LEIBIX
YUCEJI, MHOXKECTBA PALMOHAIBHBIX YHCEJ IPU PELICHUM 3a1ad, I[POBEICHUU
pPacCyKJI€HUHU U JIOKA3aTEIbCTB.

[ToHumMaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMMMCH HATYPAJIBHOIO YUCIIA.

CpaBHHBAaTh U YIIOPSI0YMBATH PALIMOHAIIBHBIE YNCIA.

BbInonHATe, codeTas yCTHbIE M NUCBMEHHbIE NPUEMBI, apUPMETHUECKHE
JEUCTBHS C PALIMOHAJIBHBIMU YHCIAMH, UCIIOJIb30BaTh CBOMCTBA YKCE U MPABUIIA
JIEVCTBUM, TPUEMBI PALIMOHATBHBIX BHIYACICHUM.

BbINONHATB IEUCTBUS CO CTENIEHAMH C HATYPAJIbHBIMU MTOKa3aTEeNISAMH.

HaxonuTe 3Ha4yeHMsI YHCIOBBIX BBIPAXKEHHUM, COAEPIKAIIUX PALMOHAJIbHBIC
Yycila W CTENEHU C HaTypalbHbIM I[IOKa3aTejeM, MPUMEHSATh pa3HOOOpa3HbIe
CHOCOOBI M TPUEMBI BBIUMCIIEHUS, COCTABIIATh U OLIEHUBATh YHCIIOBBIE BHIPAKEHHUS
IIPU PEHICHUU NPAKTUYECKUX 3a7a4 U 3a/1a4 U3 JIPYruX YUeOHbIX MPEIMETOB.

OkpyryisITh  4YMClIa C 33JaHHOM TOYHOCTBKO, a TaKXe IO CMBICIY
IIPaKTUYECKOM CHUTyallMd, BBIIOJHATH IPUKUAKY M OLEHKY pe3yJbpTaTra
BBIUHCIICHUW, OLIEHKY 3HAYEHHUN YHCJIOBBIX BBIPAXKEHUW, B TOM YHCIE IPU
pelIeHNH MPaKTUYECKUX 3a1au.

PemaTte TekcTOBbIE 3amauyu apuPMETHUYECKUM CHOCOOOM, HCIOJIb30BaTh
TaOJIMIbI, CXEMBbI, YEPTEXKH, APYTrUe CpPEICTBa TMPEACTABICHUS HaHHBIX MpU
pELICHUH 3a4ay.

PemaTe npakTUKO-OPUEHTHUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HWHTEPIPETHUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.



JlenmuMoCTb.

Jloka3pIBaTh U NPUMEHSTH MPH PELICHUH 3a]1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku A€TUMOCTH CYMMBbI U IPOU3BEACHUS IETBIX YU CEIL.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

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

Haxonuth HamOONBIIMI OOIIMNA AENUTENh U HaUMEHbIee o0Ilee KpaTHOEe
YHUCell U UCTIOJIb30BaTh UX MPU PEIICHUH 3374, IPUMEHATH alroput™ EBkimnza.

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

AnredOpandecKkue BbIPAKEHUS

BripakeHus ¢ nEpeMEHHBIMH.

Hcnonb3oBaTh aire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSTH
e€ B IpoLecce OCBOCHUS YUeOHOro MaTepuarna.

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

Hcnonb30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BoimonHsaTh  mpeoOpa3oBaHUs  IEJOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEJACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BrinonuaTs neicTBus (CI0KEHHUE, BBIUUTAHUE, YMHOXXEHHUE) C OJTHOUYJICHAMU
¥ C MHOTOWICHAMHU, MPUMEHSTH (DOPMYJIbI COKPAIIEHHOTO YMHOKEHUS (KBaaApaT u
Ky0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJIPaTOB, CyMMa M Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOIIICHUS BHIYUCIICHH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHTEJSI, TPYIIUPOBKU CJIaraeMbIX, IPUMEHSIS
(bopMyIbl COKPAIEHHOTO YMHOXKEHHUS.

[TpumensTh nmpeodpa3oBaHUsi MHOTOWICHOB JIJIsi PEIICHUS Pa3IUYHBIX 3a/1a4
13 MaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEWM C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
nepexo/ia OT UCXOAHOTO YPaBHEHHUS K paBHOCWIbHOMY eMy. [IpoBepsTs, sABisieTcs
JIM YUCJIO KOPHEM YpaBHEHHUS.

[logObupaTh nOpuUMephl TAP YKCEN, SBISIIOMIUXCA PEIICHUEM JUHEHHOIO
YpaBHEHHUS C ABYMS IEPEMEHHBIMH.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

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

CocTaBnsiTh M peliaTh JIMHEWHOE YypaBHEHHWE WM CHUCTEMY JIMHEWHBIX
ypaBHEHUN TIO YCJOBHUIO 3a/laud, HWHTEPHPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4yMl MOTY4YCHHBIN pe3yibTar.

DOyHKIUU

Koopaunate! u rpaduxmu.

N306paxkath HaA KOOPAUHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATAM, JIy4YH, OTPE3KH, HHTEPBaJIbl, 3alIUChIBATh YNCIOBbIE IPOMEXYTKU Ha
anreOpanyecKoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH IO 3a/IaHHBIM KOOPINHATAM.

OyHKIUH.

Crtpoutb rpaduku TUHEHHBIX (DYHKITHIA.

OnucelBaTh C TMOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® MpeAcTaBIECHUS U aHaIU3a UH(pOpMaLuH,
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEATbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYyHKUMN g aHanu3a TrpaduKoB peabHBIX
3aBUCUMOCTEN (HyaM (yHKUIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLHH,
MPOMEKYTKHA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAWOOJIbIIIEE U HAWMEHBIIIEEe
3HauYEHUA (PYHKIUN).

Hcnonp3oBath rpaduku A1 UCCIEAOBAaHUS MPOILIECCOB U 3aBUCHMOCTEH, TpU
pelleHny 3a7a4 U3 JPYyTux Y4eOHbIX MPEAMETOB U pealbHOM )KU3HHU.

K koHiry 00y4yeHus B 8 ki1acce o0yyaromuics MoayyuT CIeyOIUe MPeIMETHbIE
PE3YNbTATHI:
Yucaa v BBIYMCICHUSA
HNppaunonanpHbIe YHCIIA.
[lonumMaTh W MCHONB30BATh MPEJACTABICHUS O PACHIMPEHUH YHUCIOBBIX
MHOKECTB.
CB0OOIHO ONEpUpPOBATH MOHATUSMU: KBaJPATHBIN KOPEHb, apu(METUUECKUI
KBaJIPaTHBII KOPEHb, HPPALIMOHAIBHOE YHCII0, HAXOANUTh, OLIEHUBATh KBAJpPATHbIE
KOPHHM,  HUCHOJB3YyS  IpU  HEOOXOJUMOCTH  KaJbKYJISITOP,  BBINOJHATH



npeoOpa3oBaHusl BBIPAKEHUN, COJAEPXKALIUX KBAaJgPATHbIE KOPHHU, HCIHOJb3Ys
CBOMCTBA KOPHEM.

Hcronb30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIYHUCIECHUN, N300pa)kaTh JIEHCTBUTEIbHbBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

Hcnonp30BaTh 3amucu OONBIIMX U MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npobeil u creneHeil yncna 10, 3amuchIBaTh M OKPYIVIATH YHMCIIOBBIE 3HAUCHUS
peaNbHBIX BEJIUYHH C UCIIOJIB30BAHUEM PA3HbIX CUCTEM U3MEPEHHMIA.

J1eIMMOCTb.

CBOOOIHO oOmepUpoBaTh MNOHATUEM OCTaTKa IO MOJIYJIIO, IPUMEHSTH
CBOMCTBA CPaBHEHUM IO MOJYJIXO, HAXOJINUTh OCTaTKHA CyMMBI U IIPOU3BEICHHUS 10
JAHHOMY MOZYJIIO.

AJuiredOpanyecKue BbIPpaKEeHUA

JpoOHO-panoHaabHbIE BBIPAKEHUS.

Haxoauts pomycTuMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKECHHUSIX.

[IprMeHATH OCHOBHOE CBOKMCTBO PAlIMOHAJILHON JIPOOH.

BoInonHATh IpUBEAEHUE anredpandeckux apoleil Kk o0IeMy 3HaMEeHaTeNto,
CIIOKEHUE, YMHOXKEHUE, JIeJIEHUE aNreOpandyeckux IpoOei.

BBINONMHATE TOX/IECTBEHHBIE TPEOOPA30BaHMsI PAllUOHATIBHBIX BHIPAXKEHUH.

[TpumensTh npeoOpa3zoBaHus BEIPAXKEHHUM 111 PELLICHUS pa3IMYHBIX 3a]a4 U3
MaTE€MaTHUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON TPAKTUKH.

Crenenu.

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

HppanroHaabHble BBIPAXKEHUS.

Haxonuth 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COJAEPIKALLIUX
apu(pMeTuYecKre KBaApaTHbIE KOPHH.

BoimonusaTe npeoOpa3oBaHUsl HpPpALMOHANBHBIX BBIPAKEHUH, HCIONIb3YS
CBOWCTBA KOPHEU.

YpaBHeHMs U HEPABEHCTBA

PemaTp kBajipaTHbIE ypaBHEHUS.

Pemate ApoOHO-paliMoHaIbHBIE YPABHEHHUS.

PemaTe 5nuHEHHbIE ypaBHEHMs C IapaMeTpaMH, HECJIOKHBIE CHUCTEMBI
JIMHEMHBIX YPABHEHUH C IMapaMeTPaMHu.

IIpoBoauTh HcCienOBaHNs YPaBHEHUNW U CUCTEM YPAaBHEHMU, B TOM YHUCIE C
npUMEHEHUEM TpaduuecKuX TMpeAcTaBlIeHUd (ycTaHAaBIMBaTh, WMEET JIU
ypaBHEHUE WM CHCTEMa YPAaBHEHHM pEIIEeHUs, €CIM HMMEET, TO CKOJbKO, W
npoyee).



[lepexoauTh OT CiOBECHON (HOPMYJIMPOBKH 3adadyv K €€ anreOpanyeckoiu
MOJEIN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN pe3yybTarT.

[IpuMeEHATP CBOWMCTBA YHCIOBBIX HEPABEHCTB [UJI1 CPABHEHUSA, OLICHKH,
pelIaTh JMHECWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M MX CUCTEMBI, JaBaTh
rpauyuecKkyo WUIIOCTPALUI0 MHOXKECTBA pELIEHUH HEpaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHSITHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHA TI0 3HAYCHUIO
aprymMeHTa, OlpeAesiaTh CBOWCTBA PYHKIUMU IO €€ rpaduKy.

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

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pEe3yJIbTaThI:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATHUSMU: KOPEHb N-Ml CTENEHHU, CTENEHb C
pallMOHAJIIBHBIM  II0KAa3aTelIeM, HAaXOAWUTh KOPEHb N-U CTENEHU, CTEHNEHb C
palMOHAJIbHBIM [IOKA3aTeJeM, HCIONb3ysl NpPU HEOOXOJUMOCTU KaJbKYJISTOD,
IIPUMEHSITh CBOMCTBA KOPHS N- CTENEHHU, CTETIEHU C PALIMOHAIIBHBIM MTOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTENBHBIX YHCEN IPU PELICHHUU
3a/1a4, MPOBEACHNUN PACCYKIECHUN U TOKA3aTEIbCTB.

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

AJsiredOpanvyecKue BbIPpAKEHUA

CBOOOJHO oOmepupoBaTh MOHITHEM KBaJApPAaTHOrO TPEXWIIEHA, HAXOIUTh
KOPHU KBaJpPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINA TPEXWICH HA JIMHEWUHBIC MHOXUTEU.

YpaBHeHHS U HEPABEHCTBA

Pemlare JMHENMHBIE M KBaJApPATHBIE YPAaBHEHUS, YPaBHEHMS, CBOIAIIMECS K
HUM, IpOOHO-paIlMOHAIBHBIE YPABHEHHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C ITAPAMETPOM.

Peware nuHEVHBbIE HEPABEHCTBA, KBAJpaTHHIE HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3aIUCHIBATh PELICHUE C IIOMOILIBI0 CUMBOJIOB.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISICTCS JIUHEUHBIM.

PeraTe HECIIOKHBIE CUCTEMBI HEJTMHEMHBIX YPAaBHEHUH C ITApAMETPOM.



[TpuMeHATh METO/Ibl PaBHOCUJIBHBIX IIPE0Opa30BaHUi, 3aMEHbI IEPEMEHHOI],
rpaduyecKoro MeToaa MpH PelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHel.

Pemare cucTeMBl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, U300pa)xkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3aIUChIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Pemare ypaBHEHHMS, HEPABEHCTBA M HX CHUCTEMBI, B TOM 4YHUCIE C
OTrpaHUYCHMSIMH, HAIPUMED, B LENbIX YNCIIAX.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUW U CUCTEM YPABHEHUM, B TOM YHCIIE C
IpUMEHEHUEM TpadUuecKuX MpeAcTaBIeHUA (yCTaHABIMBATh, HMEET JIU
YpaBHEHUE WM CHCTEMA YPAaBHEHHM pEIICHHS, €CIM HMEET, TO CKOJbKO, WU
npouee).

Pemarb TekcTOBBIE 3aauM  aireOpanvueckuM CHOCOOOM € IMOMOIIBIO
COCTABJICHHSI YPaBHEHUM, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MaTE€MaTUYeCKOM MOJEIM pPEAIbHOM CUTyallMM WM [PUKIAAHOW 3a/auu,
WHTEPHPETUPOBATH NIOJyYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTECA0BATEIBHOCTH H IPOTPECCHU

CBOOOIHO omnepupoBaTh MNOHATHSIMHU: 3aBHCUMOCTb, (YHKIMS, Trpauk
GyHKUMH, TpsMas MOPONOPLHOHAIBHOCTb, JIMHEWHas (QyHKUMs, oOpaTHas
IPONOPLUUOHATILHOCTD, TapaboJia, runep0osia, KyCOUHO-3aJaHHast (PYHKIIHSL.

Uccnenosath pyHKuuIO 1o €€ rpaduky, yCTaHABIMBATh CBOMCTBA (DYHKLIMIA:
00JacTh ONpENENeHHsl, MHOKECTBO 3HAUYECHHM, HYyIM (YHKUHUH, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TMPOMEXKYTKM BO3pacTaHus M yObIBaHWs, UYETHOCTh U
HEYETHOCTh, HANOOJIbIIIEE U HAUMEHbIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (HopMyIie, MPUBOIUTH PUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Onpenensate noysoxeHue rpaduka KBaJpaTUYHOW (PYHKIUU B 3aBUCUMOCTH
oT € K03 PUITUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONMCHIBAaTh  CBOMCTBA
KBaJpaTUYHON QPYHKIMU TI0 €€ rpaduKy.

Hcnonb30oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJI PEIICHHS 3a/1a4.

Ha nmpumepe kBagpatuunoit ¢pyHkimu ctpouts rpaduk dyakwm y =af(kx +
b) + ¢ ¢ nomomrkio peobpazoBanmii rpaduka pynkuu y=Ff(X).

WnmoctpupoBaTh € MOMOIIBI0 Tpaduka pealbHYI0 3aBUCMMOCTb WU
IIPOLIECC 10 UX XaPAKTEPUCTUKAM.

Apudmerndeckasi U reoMeTpUIeCKasi MPOrpeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMHU: OCIEIOBATENBHOCTD, apupMeTUY ecKast
U T€OMETPUYECKasi TPOrPECCHH.



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

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI TIEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

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

PacriosHaBaTh ¥ TOPUBOAUTH TNPUMEPHl KOHEYHBIX U  OECKOHEYHBIX
IIOCJIEIOBATEIBHOCTEH,  OIPAHUYEHHBIX  IIOCJIEOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaomuX (yObIBAIOLINX ) OCIEA0BATENBHOCTEH.

HMmeTh npeAcTaBieHHE O CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKOUN MPOTPECCUM.

[IpuMeHsATh METO MaTEMATUYECKOW MHIYKLIUY ITPU PEILICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
1 [ToBTOpEeHME MaTepuaia 7 Kiacca 4 1
5 AJITEBPAMYECKUWE BBIPAXKEHU . 97 5
JpoOHO-palinoHaNbHbIe BHIPAKEHUS
3 UNCJIA U BBIUNCJIEHU . KBaapaTtHbrit 23 1
KOPCHB
4 YPABHEHUA 1 HEPABEHCTBA. 18 1
KBanpatHsie ypaBHeHUs
5 YPABHEHUWA 1 HEPABEHCTBA. 14 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
5 YPABHEHUWA 1 HEPABEHCTBA. 20 1
HepasenctBa
7 OYHKINU 9 1
3 AJITEBPAMYECKUWE BBIPAYKEHU . 10 1
Crenenu
9 UNCJIA U BBIYUCJIEHUA. [lenumocTh 5
10 [ToBTOpEHME, 0606IH€HI:IG, 5 1
CUCTeMaTH3aIHsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara undgposbie
Ne n/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero u3yueHusi  oOpa3zoBaTe/ibHbIe
padoThI padoThI
pecypcsl
1 DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS. 1 1 Hemens
Pa3no)xeHre Ha MHOXUTEIH. (ceHTsSI0DPB)
5 DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS. 1 1 menens
Pa3noxxeHre Ha MHOXUTEIH. (centa0pn
. 1 Henenst
3 Pemenue ypaBHeHu# u 3a1a4 1 &
(ceHTS0pb
1 Henenst
4 BxonHas koHTposibHast paboTa 1 1 A
(ceHT0pD
5 PaunoHanbHbIe BeIpaxeHus 1 2 negens
(ceHTsA0pD)
6 PanmoHasibHbIC BRIPAKEHUS 1 2 nenens
(ceHTsI0pB)
7 JlormycTrMbIe 3HAYCHUS IEPEMCHHBIX B 1 2 Henens
JTPOOHO-PAIMOHATIFHBIX BBIPAKEHUSIX (ceHTSI0pB)
3 OcHoBHOe cBoIicTBO Apodu. CokpalieHue 1 2 Henes
npobeit (ceHTSI0pB)
9 OcHoBHOE CBOMCTBO podu. CokparieHne 1 3 Henens
npobeit (ceHTsA0pD)
10 OcHoBHOE CBOMCTBO npodu. CokpaiieHue 1 3 Henens
npobei (ceHTSIOpD
o 3 Henens
11 CrnoxeHue ¥ BRIYUTaHuE Jpo0eH ¢ 1 A

(ceHTSOpD




OJMHaKOBBIM 3HAMCHATCIICM

12 Crno)xeHue ¥ BRIYMTaHUE JpOo0eH ¢ 3 Henmens
OJINHAKOBBIM 3HAMEHATEIEM (ceHTsI0pB)

13 Crno)xeHue ¥ BRIYMTaHUE JpOo0eH ¢ 4 Henens
pa3HBIM 3HAMEHATEIEM (ceHTs0pB)

14 CrnosxeHue v BeIYATaHUE ApoOei ¢ 4 Henens
pa3HBIM 3HAMEHATEIIEM (ceHTsI0pB)

15 Crno>xenue u BbIYMTaHUE ApoOei ¢ 4 nenens
pa3HBIM 3HAMEHATEIEM (ceHTsI0pB)

16 Crno>xenue u BIYMTaHUE ApoOei ¢ 4 nenens
pa3HbIM 3HAMEHATEeNeM (ceHTsI0pB)

17 Kontposnbnas padota Nel 5 Henens

"PannonanbHble 1poOH U UX cBoicTBa" (OKTSI0pB)

18 YMmuoxenue apobeit. Bozenenue npobu 5 Hepnenst

B CTETICHB. (okTsI0pB)

19 Ymuoxenue apobeit. Bozsenenue npodbu 5 Henens
B CTEIIEHb. (okTs0pB)

20 YMHoxeHue apooeit. Bozsenenue npodu 5 Henens
B CTEIICHb. (OKTSIOpB)

21 Jenenue npobGeit 6 nenen

(oKTsI0pB)

22 Jlenenue npoOeit 6 nenens

(OKTSIOpB)

23 Jenenue npodeit 6 nenea
(okTsIOpB)

24 [Ipeobpa3oBaHue palOHAIBHBIX 6 Hemens
BBIPAKEHHUI (OKTSIOpB)

25 [IpeobpazoBanme panoHaIbHBIX 7 Henens




BBIpOKCHU I (oKTSIOpB)
26 [IpeoOpa3oBanue paroHAIBHBIX 7 venens
BBIpaXKCHUI (okTsI0pB
97 [IpeoOpa3oBanue parOHAIBHBIX 7 Henenst
BBIpKEHUN (oxTs0pB
08 [IpeoOpa3oBanue paroOHATBHBIX 7 Henenst
BBIpAKEHUN (oxTs0pB
29 [IpeoOpa3oBaHue parOHATBEHBIX 8 Henmens
BBIpQKCHU I (oKT0pB)
30 [IpencraBnenue 1poOU B BUJIE CYMMBI 8 Henens
ﬂpoGeﬁ (OKT?I6pI>
Kontponbnas padota No2 "Omneparnuu ¢
31 00siMu. JIpoOHO-paIlnOHATILHBIC 8 nenens
P P patt (okTsI0pB
BbIpaKeHUs"
8 Henmens
32 PanmonannHBIE YKca
(oxTs0pB
33 HppaumnonansHble yncia 9 meneia
ppait (HOSIOpB)
34 CpaBHeHME UppalMOHAIBHBIX YHCEI 9 menens
p ppall (HOSIOpB)
35 KBanparusie kopHu. Apudmernyeckuit 9 nenmens
KBaJIpaTHBIA KOPEHbB. (HOSIOpB)
36 KBanpatusie kopHu. Apudmernyeckuit 9 nenmens
KBaJIpaTHBIN KOPEHb. (HOSIOpB)
10 memens
37 VYpaBHeHue x"2=a !
(HOSIOpB)
38 Haxosxnenne npuOImKeHHBIX 3HAYCHUH 10 wenens
KBaJ[paTHOTO KOPHSI. (HOSIOPB)




10 menens

39 OyHKIMsA y=/X U ee rpaduk. (HO6Pb)

40 OyHKIMsA y=/X U ee rpaduk. 10 nenens
(HOSIOPB)

a1 KBanpaTHblii KOpEeHb U3 IPOU3BEACHUS U 11 nenens
I[p061/1_ (HOH6pB)

42 KBaaparHplii KOpEHB U3 CTEIICHH. 11 menens
(HOSIOPB)

43 KBanpaTHblii KOpeHb U3 CTEIICHHU. 11 menens
(HOSIOPB)

42 Brinecenne MHOXUTEIS 32 3HAK KOPHS. 11 menens
BHeceHre MHOKHUTENS MO/ 3HAK KOPHSL. (HOA0pB)

45 BriHeceHre MHOKUTEIS 32 3HAK KOPHSL. 12 nenens
BHeceHre MHOXHTEIS 110/1 3HAK KOPHSI. (HOSIOpB)

46 BriHeceHne MHOKUTENS 32 3HAK KOPHSL. 12 nenens
BHeceHre MHOXHTEIS 10/ 3HAK KOPHSI. (HOSIOpB)

47 [IpeoOpa3oBanue BbIpaxeHH, 12 nenens
CoZiep KalINX KBaJAPATHBIN KOPEHb. (HOSIOpB)

48 IIpeoOpa3oBaHue BBIpAKEHUIH, 12 nenens
COJIep KalINX KBAJAPAaTHbBII KOPEHb. (HOSIOpB)

49 [IpeoOpa3oBaHue BbIpaxeHHH, 13 nenens

COZIep KalINX KBAJAPAaTHbBII KOPEHb. (mexabpp)

50 [IpeoOpa3oBaHue BbIpaxeHHH, 13 nenens

coJiep KaIlnX KBaJIpaTHbIN KOPEHb. (mexaOpp)

51 [Ipeobpa3oBaHue ABOMHBIX PaUKAIIOB. 1’2;3%;1’;

. 13 menmens

52 [IpeoOpa3oBanue NBOMHBIX PATUKATIOB.

(mexabpn)




14 wenena

53 [IpeoOpa3oBaHue ABOWHBIX PAJIUKAIIOB. (1exabpb)
54 KonTponbnas padora Ne3 "CpolicTBa 14 menens
KBaJIpaTHBIX KOpHEH" (mexabpn)
14 wene
55 Hemnonnbie kBagpaTHBIE ypaBHEHUS HEAS
(mexabpn)
14 nenens
56 Henonueie kBagpaTHbIE ypaBHEHUS
(mexabpn)
15 nenens
57 Henonubie kBagpaTHbIE YpaBHEHUS
(mexabpn)
@opMyita KOpHEH KBAaJPATHOIO
o 15 nenens
58 ypaBHeHHs. KonmdecTBo neiicTBUTENBHBIX
- (mexabpn)
KOpHEH KBaJpaTHOTO YpaBHEHUS
59 ®opMyiia KOpHEN KBagpaTHOIO 15 nenens
YpaBHEHHSIL. (mexabppb)
60 dopmyna KopHEl KBapaTHOTO 15 nenens
ypaBHEHHS. (mexabpp)
61 ®dopmysa KopHEeH KBaJpaTHOTO 16 nenens
yYpaBHEHHUS. (mexabpp)
16 nenens
62 Teopema Buera e
(mexabpn)
16 nenenst
63 Teopema Buera e
(mexabpn)
16 mene
64 Teopema Buera HeAe
(mexabdpn)
65 Pemenue 3aga4 ¢ moMoIIbIO KBAIPATHBIX 17 venens
ypaBHEHHUIA. (stHBaph)
66 Pemenue 3aga4d ¢ moMOIIbIO KBaApaTHBIX 17 menens
YpaBHEHUH. (stHBaph)




YpaBHEHUS, CBOAUMBIE K IMHEHHBIM

17 uenens
67 YpaBHEHHUSM HJIA K KBaJIPaTHBIM
(stHBappb)
YpaBHEHUSM
YpaBHEHWUSI, CBOANMBIE K JTMHCHHBIM
17 menens
68 YpaBHEHUSIM WJIH K KBaJPAaTHBIM
(stHBappb)
YpaBHCHUSM
18 menens
69 KBanpaTtHoe ypaBHEHUE C TapaMeTpoM
(stHBappb)
70 Pemenue kBagpaTHBIX ypaBHEHUM C 18 wenens
rnapameTpamu (stHBapB)
el Pemienue kBagpaTHbIX ypaBHEHHI, 18 menens
coJiepKallnx 3HaK MOAYJIsS (stHBaph)
79 Kontponbnas padota Ne4 o teme 18 menens
"KBanpaTHble ypaBHeHuUs" (stHBapb)
19 nenens
73 00HO-paIOHaIbHBIE YPaBHEHUS
Ap pan yp (stHBapb)
Pemenue npoOHO-paliiOHaNIbHBIX
. . 19 wenens
74 YPaBHEHUM, CBOJSIIMXCS K JIMHEHHBIM
(stHBapBb)
YpaBHCHUSIM
Pemenne npoOHO-paiOHANTBHBIX
75 ypaBHEHUH, CBOJISAIINXCS K KBAAPATHBIM 19 nenens
’ (sTHBapB)
YpaBHCHUSM
Pemenne npoOHO-paiioHATBHBIX
76 ABHEHUH, CBOJSIINXCS K KBaJIPATHBIM 19 nenens
P ’ P (sTHBap®)
ypaBHEHUSAM
Pemenne npoOGHO-paninoHaIBHBIX
77 aBHEHUI, CBOAIMXCA K KBaIPATHLIM 20 nenens

YpaBHEHUSIM




Pemenue 1poOHO-parimoHaTBHBIX

" 20 menens
78 YpaBHEHUI METOJIOM 3aMEHbI
y (beppap)
epeMEHHOMN
Pemenue 1poOHO-panimoHaIBHBIX
" 20 nenemns
79 YpaBHEHHI METOJIOM 3aMCHBI
N (beppap)
MePEeMEHHON
80 Pernrenue TeKCTOBBIX 3314 C TOMOIIIBIO 20 menens
TPOOHO-pAllMOHATIBHBIX YPABHEHUI (peBpann)
81 Perrenue TeKCTOBBIX 33714 C TOMOIIIBIO 21 Henens
IpOOHO-pallMOHANILHBIX YpaBHEHUN (peBpann)
82 Pemrenue TeKCTOBBIX 3a71a4 C IIOMOIIBIO 21 "wenensa
JIPOOHO-palMOHAILHBIX YpaBHEHUHN (peBpann)
83 Perrenue TeKCTOBBIX 33714 C TOMOIIIBIO 21 uemens
JIPOOHO-PaMOHAILHBIX YpaBHEHUH (peBpann)
21 nenens
84 VYpaBHEHUs ¢ TapaMeTpoOM A
(peBpann)
22 nenens
85 VYpaBHeHUs ¢ TapaMeTpOM
(peBpann)
86 KontponsHas padora Ne5 "JIpo6Ho- 22 "enens
palyoHaIbHble ypaBHEHUS" (heBpan)
22 Henmens
87 UucnoBble HEPAaBEHCTBA A
(peBpann)
22 Henmens
88 YucioBbie HEPAaBEHCTBA A
(peBpann)
o 23 "Hemens
89 CBoiicTBa YHCIOBBIX HEPABEHCTB
(peBpann)
. 23 Henens
90 CBOIiCTBa YHUCITOBBIX HEPABEHCTB

(peBpann)




23 Henensa

91 CBolicTBa YHUCIOBBIX HEPABEHCTB
(peBpann)
92 CrnosxeHue 1 yMHOKEHHUE YHCIIOBbIX 23 "enens
HEPABEHCTB (dpeBpaib)
93 CnoxxeHre ¥ YMHOKEHHE YHCITIOBBIX 24 nenenst
HEPABCHCTB (mapr)
04 CrnosxeHue ¥ yMHOKEHHUE YHCIOBBIX 24 nenens
HEPABEHCTB (mapr)
95 [TorpenrHocTs ¥ TOYHOCTH MPUOTHHKCHUS 24 menens
(Mapr)
96 [lepeceuenue u 00bEIMHEHNE MHOYKECTB. 24 nenens
YucoBble IPOMEKYTKH (mapt)
97 YucnoBble IPOMEKYTKH 25 nepens
(Mapr)
98 Hepasenctpo ¢ nepemennoit. Ctporue u 25 Henmens
HECTpPOTre HEPaBEHCTBA (MapT)
99 Pemenue HepaBeHCTB ¢ 0HOM 25 Henens
IIEPEMEHHON (mapr)
100 Pemrenue HepaBeHCTB ¢ OHOM 25 Henens
[IEPEMEHHOMN (Mapr)
101 Pemenue HepaBeHCTB ¢ OHOM 26 Hemens
MIEPEMEHHOMN (mapr)
102 Cucrembl TUHEHHBIX HEPABEHCTB C OAHOU 26 Henens
IIEPEMEHHOMN (mapr)
103 Cuctembl TMHEHHBIX HEPABEHCTB C OJTHOU 26 Henens
IIEPEMEHHOMN (Mapr)
104 JlokazaTenbCTBO HEPABEHCTB 26 nenens

(mMapr)




27 "Henensa

105 Jloka3aTenbCcTBO HEPABEHCTB (anpen)
106 KonTponbnas padora Ne 6 o Teme 27 "enens
"HepaseHcTBa" (ampestb)
107 OO6nacTh onpeneseHus] © MHOXKECTBO 27 Henemnst
3HAYCHUU (PYHKIIUU (ampenn)
N 27 nenenst
108 CgoiictBa ¢pyukiun. ['paduk pyHkumu. (anpeny)
UreHue cBOMCTB pyHKIIMHU TTO €€ TpaduKy.
109 [Tpumeps! rpadukoB GyHKIHI 28 nenens
PUMEPBI TP YHKIUMY, (anpests)
OTPAKAMIIUX PEaTbHBIC MPOIECCHI
OyHKIUY, OMKUCHIBAIOINIUE MPSIMYIO U
110 0 MPOMOPITMOHAIbHBIC 28 nepens
OOPATHYIO HPOTOpH (ampestp)
3aBHUCHUMOCTH, UX TpaduKu
_ . 28 Henmens
111 OyHkMs Y = X2 1 e€ cBoicTBa (anpens)
112 o us Yy = X3 u e€ cBoicTBa 28 Henens
YHKIHA Y = (anpen)
P 29 Henens
113 OyHKIMS Y =K/X U €€ CBOICTBa (anpeny)
_ . N 29 wenens
114 @yHKIUA Y =VX U €€ CBOMCTBA (anpens)
115 KonTponbnas padora Ne 7 o teme 29 Hepens
"OyHKIIN" (ampenb)
29 wenens
116 CreneHsb C 11eJIbIM TTOKa3aTeneM
(ampenp)
30 menems
117 CreneHs C 1IeJIbIM TTOKa3aTeeM
(ampenp)
118 CBOIACTBA CTETICHH C IICJIBIM TTOKa3aTelIeM 30 memens




(ampenp)

. 30 memens
119 CBolicTBa CTENEHH C LEIBIM [T0Ka3aTeIeEM
(ampenp)
[IpeobOpazoBanue BhIpaXKEHUH,
30 memens
120 COJIEpIKaIMX CTETICHH C I[EJIBIM
(ampenp)
IIOKa3aTelIeM
[IpeoOpa3oBaHue BhIpAKCHHH,
31 memens
121 coJiepKalliX CTEIECHHU C IEIbIM (vail)
IIOKa3aTelIeM
[IpeoOpa3oBaHue BhIpAKCHHH,
31 Henens
122 coJiepKalliX CTEIECHHU C IEIbIM (i)
[IOKa3aTesieM
. 31 memens
123 CrangapTHBIN BUJI yKcia e
(maif)
124 JlelicTBUS ¢ YMCIaMHU, 3alIMCAaHHBIMU B 31 uenens
CTaH/IapTHOM BUJIE (mait)
125 KonTponbnas padota Ne 8 "Crenens ¢ 32 Henens
IeJTBIM TTOKa3aTesIeM | ee CBOHCTBA" (maif)
32 Hepnens
126 Jlenenue ¢ 0CTaTKOM Hea
(mait)
127 CpaBHeHUS TIENBIX YHCET 0 MOJIYIIO 32 uenens
HATypaJIbHOTO YHcia (mait)
. . 32 Hemens
128 CBoiicTBa CpaBHEHUH IO MOTYJTIO N 2
(maif)
. . 33 "Hemens
129 CBoiicTBa CpaBHEHUH IO MOTYJTIO N &
(maif)
130 OcTtaTtkyu CyMMBbI U IPOU3BEICHUS 10 33 Hemens
JTAHHOMY MOJYJIIO (maif)




[ToBropenue u o6o0mmenue. Pemenue

131 JIMHEWHBIX HEPABEHCTB C OJTHOM 1 33 Henensa
MEPEMEHHOMN U CUCTEM JIMHEHHBIX (maif)
HEPABEHCTB C OJTHOM NMePEeMEHHON
[ToBTOpenue u o0oOIIEHHE.

132 ToxnecTBeHHBIE TpeoOpa3zoBaHUs 1 33 i{eﬂenﬂ
BBIPAXKEHUIA, COZIEpKAIMX (mai)
apu(METHYECKHE KBaIpaTHbIC KOPHU
[ToBropenue u o6o0meHue. Pemenue

133 KBaJpaTHBIX ypaBHEHU. Pemenne 1 34 Iienenﬂ
TEKCTOBBIX 337124 C OMOMILIO (mai)
KBaJ[PaTHBIX YpaBHEHUI
[ToBTropenue n o6o0meHue. Pemenue
JIpOOHO-pallMOHANILHBIX YpaBHEHUH,

134 CBOJISIIIINXCS K JIMHEHHBIM WIH K 1 34 ?eﬂeﬂﬂ
KBAJPaTHBIM ypaBHeHHsAM. Penenne (mait)
TEKCTOBBIX 33J1au C MOMOIIBIO JPOOHO-
palMoHAIBHBIX YPaBHCHHN
[ToBTOpenue u obod1eHue. Peenne

135 TEKCTOBBIX 33]1a4 pa3IMuYHbIMU 1 ?;;Sﬂenﬂ
criocobamu

136 HToroBasi KOHTpOJIbHASA paboTa 1 1 (3:413;)6 A

OBUIEE KOJIMYECTBO YACOB I1O 136 10 0
I[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Anrebpa, 8 kiacc/ MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue;
nox peaakuuen TensikoBckoro C.A., AkiinoHepHoe o0iectBo «M3naTenbcTBo
«IIpocemenue»

2.Epmiosa A.IL., T'ono6oponsko B.B., Epmiosa A.C. CamocTosITeNIbHBIE U
KOHTPOJIbHBIE pabOTHI IO aJiredpe U TeOMETpUH AJIs § Kjacca. - 8 U3JaHue.-

M.:1JIEKCA,-2022

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Anre6pa, 8 kiacc/ MakapsrueB FO.H., Munatok H.I'., Hemmkos K.W. u apyrue;
nox peaakuuen Tenskockoro C.A., AkunoHepHoe o01ecTBo «3naTenscTBo
«IIpocBemenue»

2.Epmosa A.Il., 'onmo6opoasko B.B., Epmosa A.C. CamocTosiTenbHbIC U
KOHTPOJIbHBIE pa0OTHI 10 ajireOpe ¥ reoMeTpuu JUIst 8 Kiacca. - 8 u3jaHue.-
M.:1JIEKCA,-2022

3. Anre6pa./Ilunaktuueckue marepuansl.8 kinacc/ B.M.JKoxos, FO0.H.Makapsiues,
H.I'.'Mungtok. - M.: [IpocseuieHue.

4. Anredpa.8 knacc.Iloypounsie pazpabotku k yueOHuky FO.H.MakapeiueBa u

Ap.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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