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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOILEro
o0pa3oBaHus: oHa 00€CIeUnBAET U3YUYEHHUE IPYTUX JAUCIMIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHWTAPHOTO IIMKIIOB, €€ OCBOCHHE HEOOXOIUMO ISt
MPOJOJDKEHNS 00pa3oBaHWsl ® JUIsl TOBCEIHEBHOW KW3HHM. PasButue y
o0yyJaroumxcsi Hay4HbIX MPEACTaBICHUN O MPOUCXOXKACHUH U CYIIHOCTU
anreOpanyeckux aOcTpakiui, crmoco0e OTpakKeHUs MaTeMaTHYECKOW HayKou
SBJICHMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pOJIM MATEMaTUYECKOIrO
MOJEIMPOBAaHUS B HAYYHOM TIO3HAHMM ¥ B TMPAKTHKE CIOCOOCTBYET
(GbOopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS W KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIS. ajanTalid B COBpeMEHHOM 1udpoBoM oOmiecTtBe. M3ydeHue anreOpsl
obOecrieunBaeT  pa3BUTHE yMCHHUS  HaOmoAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIIILIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM JCHCTBHUS, BBIBOIBI, (HOPMYyIHPOBATH
yrBepkeHus. OcBoeHue Kypca anreOpsl 0O0ecreunBaeT Pa3BUTHE JIOTUYECKOTO
MBIIIICHNST OOYYalOIIUXCS: OHU HCIOJB3YIOT JICTyKTUBHBIE W WHIYKTUBHBIC
paccyxaeHus, 000O0IIeHHe U KOHKpETU3aIuio, a0CTparupoBaHUE W aHAJIOTHUIO.
OOyuenue anrebpe mpenanojaracT 3HAYUTCIBHBIM O00BEM CaMOCTOSTEIBLHOM
JEATETbHOCTH OOYy4YalomuXcs, MO3TOMY CaMOCTOATEIbHOE pEIIeHue 3aaad
00yJarOIUMUCS SBIIICTCS peaTnu3aluei IesITeIbHOCTHOTO MMPUHITATIA O0YUICHUS.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» yriayOia&éHHOTO
U3YYEHUSI OCHOBHOE MECTO 3aHMMAIOT COJIepKaTeIbHO-METOANYECKUE JIMHUU:
«Uucma ® BBIUHACICHUS», «ANTEOpandecKre BBIPAKEHUS», «YPABHCHHUS U
HepaBeHCTBa», «Dyukmumy. Kaxmas w3 3TUX comepKaTelbHO-METOIUYECKIX
JIMHUW Pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJECHUCTBYS C
IpPYTUMHU €ro JuHusSMUA. B Xxoae u3ydeHuss Kypca OOy4aromIMMCSl MPUXOJUTCA
JIOTUYECKU PACCYK/IATh, UCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsi3n
C 3THM B MPOTpaMMy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPHIC OCHOBBI
JIOTUKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTU4eCKOro
0o0pa3oBaHUsI U  CIIOCOOCTBYIOIIME  OBJIQJACHUIO  OOYYalOIIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YecKoTo s3bika. CopepkaTeabHOW W CTPYKTYPHOU
0COOEHHOCTBIO Y4eOHOTO Kypca «AmreOpay» SBISETCS €ro HHTETPUPOBAHHBIN
XapaxkTep.

Copepxanve nuMHUM «Yucia W BBIYUCICHUSD CIYKUT OCHOBOM IS
JanbHENIIero U3y4eHus: MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy O0ydarOIIUXCA
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJIrOPUTMaMHU, a
TaK)Ke MPHOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOAMUMBIX JIJISl [IOBCETHEBHON
KU3HH. Pa3BUTHE MOHSATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
CBS3aHO C PALMOHAIBHBIMU U HWPPALMOHATIBHBIMHU 4YHCIIaMU, (POpMUpPOBaAHUEM



NPEACTABICHUI O JEHCTBUTEIIBHOM YHCJIE. 3aBEPUIEHUE OCBOCHHSI YHMCIOBOMU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — «ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOydYarOMIMXCA
MaTEMaTUYEeCKOro ammnapara, HeOoOXOJUMOTro JUIsl PEIIeHUs 3aJad MaTEeMaTUKH,
CMEXXHBIX MPEJAMETOB U OKpYyXKaroliei peanbHocTH. Ha ypoBHE OCHOBHOTO 00111€T0
oOpa3oBaHMsl y4eOHBIH MaTepuand TPYNIUPYETCS BOKPYT  palMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTpUPYET 3HAUYEHHWE MATEMAaTUKH Kak s3bIKa s
MOCTPOEHUSI MaTeMaTHYEeCKUX MOJIeNiel, OMHCaHUsl TMpPOLIECCOB M  SIBJICHUU
peanbHOro mupa. B 3agaunm oOyueHus anreOpe BXOIAT TakXKe JajbHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHUS,, HEOOXOAUMOIO, B YAaCTHOCTH, IS
OCBOEHHUSI Kypca UWH(GOPMAaTUKU, U OBJAJCHHE HaBBIKAMU JEIYKTHUBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (OpPM CIOCOOCTBYET PAa3BUTHUIO
BOOOpaXKeHUs1, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUISL ONMCAHUS M UCCIEA0BaHUS pa3HOOOPa3HbIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obmiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO Yy OOy4aromIUXCA
YMEHHSI UCIIOJIb30BaTh PA3JIMUHbIEC BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHOTO, CHMBOJIMYECKOTO, IpauecKkoro, BHOCUT BKJIaJ B (POPMHUpPOBaHUE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALUN U KYJIbTYPBI.

YrayOnéHHbli KypcC anreOpbl XapaKTEPU3YETCS M3yYEHUEM
JOTIOJIHUTENBHOTO TEOPETUYECKOTO allapara M CBSI3aHHBIX C HUM METOJIOB
pemieHust 3amad. AunreOpa SABISETCS SI3BIKOM  JUJIE  ONUCAHUA OOBEKTOB H
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTE€MAaTH4eCKOro Mojaenuposanusd. Ilpum
3TOM CaMU OOBEKTHl MAaTEMaTHYECKHX YMO3AKJIIOYCHHM M TPUHATHIE B airedpe
npaBuia UX KOHCTPYMPOBAHHUS CIOCOOCTBYIOT (OPMUPOBAHHIO  YMEHUU
000CHOBBIBATh U JOKA3bIBATh CYK/ICHUS, pAa3BUBAIOT MATEMATUUYECKYIO HHTYHIIHUIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMYECKHX MOCTPOCHHMM M y4yaT HX
npuMeHeHno. Tem campiM anredpa 3aHUMaeT OAHO M3 BEAYIIMX MECT B
(GopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YJaroINXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs Yy4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOUAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEPIKAHMS:
«Yucna ¥ BBIYUCICHUA», «AJredOpanyeckue BbIpAXEHUs», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKLIMMY.

Ha usyuenne yueOHOTO Kypca «Anredpa» orpoautcs 408 dacos: B 7 Kiiacce
— 136 yacoB (4 vaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Hefeno), B 9
kyacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Pannonanphpie uyucna. CpaBHEHUE, yHnopsJOouyMBaHUE U apU(PMETUUECKHUE
JEUCTBHUS C PalMOHAJIBHBIMU YUCIIaMu. YnciioBas npsiMasi, MOAYJIb YHMCIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3ULUOHHON CUCTEME CUHUCIICHHUS.

Pemenne TekCTOBBIX 3a7a4 apupMeTHUECKUM criocoooM. Pemenne 3anay u3
peaIbHOM NPAKTUKU Ha YacTH, Ha JPOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUI
U IpONOpUMH IpH PELIEHUM 3a]ad, pElIeHHE 3aJad Ha JBWXKEHHE, padoTy,
IIOKYIIKH, HAJIOTH.

JemuMocTs nenbix ancelr. CBONCTBA IETMMOCTH.

[IpocTeie n cocraBHble uucna. YErHple M Hedy€THble uncia. llpusHaku
nenamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AEIMMOCTH CYMMBI M
IIPOU3BEIACHUS LEIBIX YUCEII IIPU PELIECHUU 3314 C IPAKTUYECKUM COJEPKAHUEM.

HauGonpmmii 06muii AenuTens 1 HauMeEHbITee 00Iee KPaTHOe ABYX YHCEIL.
B3anmHuo npocteie uncna. AnroputM EBkinaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEPALIUU HaJl OCTaTKAMHU.

AsredOpanveckue BbIPaKeHUs

BrlpaxkeHue ¢ nepeMEeHHBIMU. 3HAYEHUE BBIPAXKECHHUS C IIEPEMEHHBIMU.
[IpencraBieHne 3aBUCUMOCTH MEXy BETUYMHAMHU B BUJIE (POPMYJIBI.

ToxnaectBo. ToxxaecTBeHHbIE TPEOOPa30BaHUS ANTreOpaueCKUX BBIPAXKEHUI.
J10Ka3aTenbCTBO TOKIECTB.

Opnounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OAHOYICHA.

MHorounensl. MHorowieH cra"gapTHoro Buja. CTeneHb MHOTOYJIEHA.
CrnoxeHue, BBIYMTAaHUE, YMHOKEHUE M JIeJeHue MHorowieHoB. IIpeoOpa3zoBanue
LIEJIOTO BBIpAXXEHUs B MHOTO4sIeH. KOpHM MHOro4JIeHa.

@opMyJIbl COKPAIIEHHOTO YMHOXEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIPQXKEHHH, KyO CyMMbl M KyO pa3HOCTH JBYX BBIpaXXEHHUI, pa3HOCTb
KBaJpaToB JBYX BBIPDQKCHUU, NPOU3BEICHUE PA3HOCTH M CYMMBI JBYyX
BBIPQXEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPa)KEHUH.

Pa3noxxeHne MHOrouseHa Ha MHOKUTEIN. BeIHECEHNE 0011IEr0 MHOKUTEINS 3a
CKOOKH. MeTos1 rpyn1pOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue ¢ o1HOM nepeMeHHo. Kopenb ypaBHeHus1. CBOMCTBA ypaBHEHUI
C OOHOM IIepEeMEHHOM. PaBHOCWIBHOCTH ypaBHEHMM. YPaBHEHHME Kak
MaTeMaTU4YeCKasi MOJENb PEaJIbHOM CUTYaLNH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW. UMCIIO KOpHEH JMHEHHOIO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOIIBIO JIMHEMHBIX YPaBHEHUM.
JIuHeliHOe ypaBHEHHE, COIEPIKAILIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. ['paduk TMHENHOrO ypaBHEHMSI C ABYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHM C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHUs CUCTEMbl JHMHEWHBIX YpPaBHEHUW C JBYyMs
nepeMeHHbIMH. PellleHne cucTteM JIMHEMHBIX YpaBHEHHU € ABYMs IIEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxeHusd. Cucrema AByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYAIUH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. Uucnosele TpoMexXyTKU. PaccrosiHne Mexay
JABYMsI TOUKaMU KOOPAMHATHOM IIPSAMOM.

ITpsimoyronbHast cucremMa KOOpAMHAT. AOcCmucca UM OpJAuHATa TOYKHM Ha
KOOpAMHATHOM I1ocKocTH. IIpumMeps! rpadgukos, 3agaHHbix (popmynamu. UrteHue
rpauKOB peanbHbIX 3aBUCUMOCTEH.

OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BennuuHamu. [loHsTHe (QyHKUMU.
Oynkuusg Kak MaTeMaTHueckas MOJENb pealpHoro mporecca. Ob6nacth
omnpeneyieHUss U o0jacTh 3HaueHu GyHkuU. Crocodsl 3amaHusi (QYHKIUU.
I'papuk pynkuuu. IloHATHA MakcuMymMa U1 MMHMMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha [IPUMEpax peajbHbIX 3aBUCUMOCTEN.

Jluneitnas Qynkuus, e€ cpoiictBa. ['padux nuueiHoi (ynkuuu. I'paduk
dbyukiuu y = |x|. Kycouno-3agannpie QyHKIUU.

8 KUIACC

Yucna v BBIYMCICHUA

KBanparusie kopHH. ApudmMeTnyecKkuil KBaApaTHBIA KOPEHb U €r0 CBOICTBA.
[loHATHE WMppanMOHAIBHOrO 4wucia. JleMCTBHS C HMPPALMOHAIBHBIMA YWCIAMH.
CBoiicTBa 1EMCTBUI C MPPALIMOHATIBLHBIMU YHciIaMd. CpaBHEHUE UPPALIMOHATIBHBIX
YHCEIL.

[IpencraBinennss O pacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHOXecTBa
HATypaJbHBIX, LEJbIX, PALHOHAJIBHBIX, JEUCTBUTENbHbIX 4YHceln. CpaBHEHHE
yuces. YucmoBble IPOMEKYTKHU.

HevictBuss ¢ ocrtatkamu. OctaTku creneHe. [IpuMeHeHue ocTaTkoB K
PELICHUIO YPAaBHEHUH B LIENBIX YHACIAX U TEKCTOBBIX 3a1a4.

Pasmeppl OOBEKTOB OKPYXAIOUIETO MHpa, JAJIUTENBHOCTh IPOLIECCOB B
oKpy»aromeMm mupe. CTaHIapTHBIA BUJI YUCIA.

AJireOpanyeckue BbIpaKeHUs

Anrebpanueckas 1poOb. JlomycTUMblE 3HAYEHUs] NMEPEMEHHBIX B APOOHO-
palMOHAIbHBIX BbIpaKeHUsAX. (OCHOBHOE CBOWCTBO anreOpanyeckod JIpoowu.



CnoxxeHne, BBIYMTAHWE, YMHOXXEHHE U JEJICHHe anreOpandeckux ApoOei.
Brinenenue mnenoit vactu anredbpandeckoi Apoou.

PanmonansHeie BBIPAKECHUS. ToxnecTBeHHbIE npeobpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUN.

JonycTuMble 3HAaY€HHs] TEPEMEHHBIX B  BBIPAXKEHUSIX, COACPKALINAX
apudmeTryeckue  KBajJpaTHble KOpHH. TOXJECTBEHHblE MPeoOpa3oBaHUs
BBIPXEHU, coepKalux apupMeTHIeCKre KBaApaTHbIe KOPHHU.

Crenenb ¢ 1eIbIM TIOKa3aTeleM U €€ cBoicTBa. IIpeoOpazoBaHue
BBIPAKEHUM, COAEPKAIINX CTETICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOIO YpPABHEHWS.
KosinuecTBO NENCTBUTENBHBIX KOPHEW KBAJIpPAaTHOTO ypaBHEHHs. Teopema Buera.
VYpaBHEHUsA, CBOAMMBIE K JIMHEMHBIM YpPaBHEHUAM WIH K KBaJpPATHBIM
ypaBHeHUsM. KBasipaTHOE ypaBHEHHE C TapaMeTpoM. PellieHre TEKCTOBBIX 3a4ad C
IIOMOUIBIO KBAJIPATHBIX YPABHEHUH.

JlpoGHO-parmoHanbHbIe  ypaBHEHHWS. PemeHne  IpoOHO-paMOHaTBLHBIX
ypaBHEeHUU. PelieHne TEKCTOBBIX 3alad € TOMOIIbIO JIPOOHO-pAIlOHATBHBIX
ypaBHeHuH. ['padnueckasi MHTepIIpeTalisl YypaBHEHHM ¢ IByMs IEPEMEHHBIMHU.

Yucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBA. Cl0KeHHe
U YMHOXXEHHE YHCIOBBIX HEpaBeHCTB. OLEHWBAHHWE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[ToHsATHE O pEUNICHWM HEPABEHCTBA C OJHOW IIEPEMEHHOW. MHOXKECTBO
peLIeHUI HEpaBEHCTBAa. PaBHOCHIIbBHBIE HEPABEHCTBA.

JInHelHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PELICHUMU.
Pelrenre nuHENHBIX HEPABEHCTB C OAHOM epeMeHHOM. CHCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEpeMEHHOM. PellleHue TEeKCTOBBIX 3aj1ad C
IIOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON.

DyHKIUU

OOnacTh onpeziesieHnss U MHOXECTBO 3HaueHUN QyHKIH. CrocoObl 3a1aHus
¢ynkuit. ['padux pynkiun. Urenue cBoilcTB GpyHkimu o e€ rpadpuxy. [Ipumepst
rpadukoB GYHKINMA, OTPa)KAIOIIKUX PEATIbHBIE MPOLECCHI.

Jluneiinas Qynkius. @OYHKIUHU, ONKCHIBAIOIIME NPIMYI0 U OOpaTHYIO
IPOMOPIUOHANIEHBIE 3aBUCUMOCTH, UX TPapUKU.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| u ux cBoiicrsa.
Kycouno-3anannpie GyHKIUU.

9 KJIACC

Yucaa v BLIYUCJICHUSA



Kopenp n-ii cremenn u ero cBoicrtBa. CTeneHb € palMOHAJIbHBIM
IIOKA3aTeIeM U €€ CBOMCTBA.

AJiredpanyeckue BbIpaKeHUs

ToxxecTBeHHbIE TPeoOpa30BaHUsl BBIPAKEHUH, COJEPKAIIUX KOPEHb n-U
creneHu. ToxaecTBEHHbIE TPeoOpa30BaHus BhIPAXKEHUH, COJIEPKAIIUX CTENEHD C
palMOHAIIBHBIM ITI0KA3aTEJIEM.

KBagpatueii tpéxuneH. KopHm kBagpatHoro tpéxunena. PasnoxkeHue
KBaJpaTHOTO TPEXUJICHA HA IMHEWHBIE MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpatasie ypaBHeHUS. [IpuMepbl TPUMEHEHUIT METOA0B PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBbl MEPEMEHHOM, rpaUuecKoro MeToja MpH pPEIICHUU
ypaBHEeHU 3-ii u 4-1i CTENEeHEe.

Pemenue apoOHO-palMOHANIbHBIX YPaBHEHUH.

Pemienune cucreM ypaBHEHUH C IByMsI IEPEMEHHBIMU. PelieHne mpocTenimmx
CHUCTEM HEJMHEWHBIX YpaBHEHHH ¢ OByms mnepeMeHHbIMU. ['paduueckuit meron
pELICHUs] CUCTEMbI HEJIMHEHHBIX YpaBHEHHWH C JIByMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUU C JBYMs IEPEMEHHBIMM KAK MOJEIb PEAIBHOU
CUTYyallHH.

HucnoBsle HepaBeHCTBA. PenieHue JIMHEWHBIX HEpaBEHCTB. Jl0Ka3aTesbCTBO
HEPABEHCTB.

KBagpaTHele HepaBeHCTBA C OJHOM IepeMeHHOM. PemieHue KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM W METOJOM HHTEpBaOB. MeTOJ MHTEPBAJIOB
JUISl pallMOHAIbHBIX HEpaBeHCTB. [Ipocreiinine HepaBEeHCTBA C TapaMETPOM.

Peuienne TEKCTOBBIX 33/1a4 ¢ TOMOUIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ nBymMsa nepeMeHHbIMU. PellleHMe HeEpaBeHCTBAa C JIBYMs
nepeMeHHbIMU. CHCTeMBbl HEpPaBEHCTB C JBYMsl NEpEeMEHHbIMH. ['paduueckwuii
METOJ| PELICHUSI CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMM.

DOyHKIMHA

Oynkums.  CpoiictBa  QyHKUMA:  Hymu — QYHKIOUH,  TPOMEXKYTKU
3HAKOIOCTOSIHCTBA (DYHKIIMHU, TMPOMEXYTKHA BO3pacCTaHHsl M YOBIBaHUS (PYHKIIHH,
4YETHBIE ¥ HEUETHBIE (PYHKINMH, HanOOJbIlIee U HAaNMEHbIIee 3HAUSHUSI (PYHKIIUU.

KBagpatuunas ¢ynkuuss u e€ cBoiicTBa. Mcmonb3oBaHHE CBOWCTB
KBaJipaTuyHOM  GyHKUMHM 1 pemienuss 3anad.  lloctpoenue  rpaduka
kBagpatTuuHol ¢yHkiuu. llomoxxenue rpaduka KBaapaTHUHON (QYHKIUU B
3aBHCUMOCTH OT €& ko3P dunuentos. paduku GyHkuuii y =ax2, y = a(x —m)’u y
= a(x —m)’ +n. [locTpoenne rpadukoB QYHKIHUI C TOMOIIBIO MPEOOPA30BAHMIA.

HpoOHo-nuHeriHas ¢pyHkuus. MccnenoBanue QyHKIINM.

@OyHKIMsA y = X" ¢ HATypaJbHBIM MOKa3aTeNeM 1 U e€ Tpaduk.

Yucii0Bble MOCAECA0BATEILHOCTH H IPOTPEeCCHH



[Tonsitue wumcioBOW mocienoBaTeIbHOCTH. KOHEUHbIE W OECKOHEUHBbIE
nocyienoBaTeabHOCTH.  OrpaHWyYeHHas  MOCJIEA0BATEIbHOCT.  MOHOTOHHO
Bo3pacratomas  (yOwIBaromiasi)  mociieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: ONUCATEIbHBIN, TAOJIUYHBIM, ¢ TOMOIIBIO (OPMYIIBI 7-TO
YJIeHa, PEKYPPEHTHBIN.

Apudpmernueckass U reomeTpuyeckas mnporpeccur. (CBOHCTBa UJICHOB
apudmeTnyeckol W TreoMeTpuueckod mnporpeccuil. Dopmynbl n-r0  WieHa
apupMEeTHIYECKON M TeoMeTpudecKkor mporpeccuid. opMysbl CyMMBI MEPBBIX 7
YJICHOB apu(PMETHYECKON M TeOMETPUUYECKON Mporpeccuil. 3ajlauyu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBienrne O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHUHU
OeCKOHEYHO yObIBAIOIIEe reOMETPUIECKON POrPECCHUH.

Meroa MmaTemMaTH4eCKON UHAYKIMHU. [[pocTenire mpumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJITEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YHOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, IEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MAaTEMaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U Peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAITbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHHUSA:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIrO
o0Opa3oBaHHUsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEHIHONW Mpo¢decCHOHATbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMSA:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEH HAYYHOI'O MIO3HAHUA:

OpUEHTAallUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYy4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KYJIBTYpPOH KaK CpelICTBOM
NO3HAaHWS MHUPA, OBJIAJICHUEM HaBbIKAMH MCCIIEIOBATEIbCKON AESITENBHOCTH;

6) ¢usuyeckoro BocmuUTaHMA, (POPMHPOBAHUS KYJIbBTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0J1aT0MOTy YU :



TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHHUS B HHTEpPEcax CBOETO
30pOBbs, BEACHUSA  3J0pOBOro  oOpa3a KH3HU  (310pOBOE  MHUTAHHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH W OTAbIXa, peryispHas (unIecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCUHU, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY M TaKOTO e IIpaBa JIPyroro 4eaoBeKa;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

OpHEHTallMel Ha MPUMEHEHWE MATeMaTUYECKUX 3HAHUM NIl pelieHus 3aaad
B 00JIaCTH COXPAHHOCTH OKPYXaloIIell cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JIs OKPY)KAIOIIEH Cpeabl, OCO3HAHUEM
1J1I00aJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIEM U MyTEeH UX pelieHus;

8) ajanranum K M3MEHAIIUMCH YCJAOBUAM COLHUAJBHON U NMPHPOIHOH
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTHUYECKYIO E€SATEIbHOCTh, B TOM YHUCJIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MPUOOPETaTh B COBMECTHOW JCSATEIHHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIMU U3 OMbITA JIPYTHUX;

HEOOXOMMOCThIO B (POPMUPOBAHMU HOBBIX 3HAHUH, (HOPMYIHpPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00OBEKTAX W SIBJICHUSAX, B TOM YHCJIC paHEe HEU3BECTHBIX,
0CO3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IJIaHUPOBATH
CBOE pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHHUBATh PHUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOGHUS MpOrpamMMbl M0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copmMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTePU3YIOIIUECs OBJIaJICHHEM YHUBEPCAIbHBIMU
NIO3HABATEIbHBIMUA  JCHCTBUSIMH,  YHHMBEPCAJIbHBIMU  KOMMYHHKATHBHBIMU
JEHCTBUSMU M YHUBEPCAILHBIMU PETYJIATUBHBIMU ACHCTBUSMH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
ba3oBble JJornueckue aeiicTByA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS] TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;



BOCIIPUHUMATh,  (opMynmupoBaTh H  MPEeOOPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIBHBIE U OTPHUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTHBOPCUUS
B (hakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPXKACHUAX, MpearaTh KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JenaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPXKIACHHUH (NpsIMbIE M OT
IIPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHHO JIOKA3aTeIbCTBA MAaTEMaTHYECKHIX
(GakTOB, BBHICTPAMBATh APTYMEHTAIUIO, MPHUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
pacCyKJIeHNUS,

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApHMAHTOB  peEUICHHS, BHIOMpaTh HamOoJiee  MOAXONAIUHA ¢ y4€ToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble uccieaoBarebCKue 1eMCTBUA:

WCIIOJI30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopmMynupoBaTh  BONPOCHl,  (uUKcHpyIOIME  MOPOTUBOpEUYHE,  IMpodIiIeMy,
CaMOCTOSITENIbHO YCTaHABJIMBATh HMCKOMOE W JaHHOE, (POPMHUpPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IIJIaHy OKCIIEPUMEHT,
WCCJICIOBAaHNE TI0 YCTAaHOBJIGHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITENILHO (OpPMYTUpOBaTh OOOOIICHUSI W BBIBOJBI MO pe3yibTaTaM
MPOBENEHHOTO  HAONIOACHHS, HCCIEAOBaHUS, OKCIEPUMEHTa, OICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IIICHMIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIABUTATH
MIPE/IIOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIIAITH  HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOpPMAIHH, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
UHGOPMAITHIO PA3IMYHBIX BUIOB U (DOPM MpeICTaBICHIS;

BEIOWpaTh (QopMy mpenacraBieHus WHPOpPMAIMM W WIUIIOCTPUPOBATH
perraemMbIe 3a/1a4u CXeMaMu, TuarpaMmmMaMi, HTHOU rpaduKoi U MX KOMOMHAIIMSIMUY;

OIICHUBATh HAAEKHOCTh MHPOPMAIMH 10 KPUTEPHUSAM, TPEUIOKCHHBIM HWIIH
c(hOpMYyJIMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHuKAaTHBHBIE YHHBepPcaIbHble yueOHbIe el CTBUSA



BOCIIPUHUMATDH U ()OPMYITUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMH U
HeNIsIMH  OOIIEHUS, SCHO, TOYHO, IPAaMOTHO BBbIpa)XkaThb CBOIO TOYKY 3PEHHS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHUS MO XOIy PEIICHHS 3aadH,
KOMMEHTHPOBATh TIOJTYyYEHHBIN PE3yIbTaT;

B Xoje 0OCYXIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMHI,
npoOsieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAlCJICHHBIE Ha IOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB
nauanora, oOHapy)KMBaTh Pa3IMuMe W CXOJICTBO IMO3UIIMN, B KOPPEKTHOH (opme
(dbopMyIHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/a4H, IKCIIEPUMEHTa, UCCIIeIOBAHUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIEHHA C Y4ETOM 3ajad
NpEe3eHTALNU U OCOOCHHOCTEN ayIUTOPUH;

MOHMMAaTh W HCIIOJH30BAaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUIYaTbHON
paboThl TpHM pEUICHUH Yy4YeOHBIX MaTeMaTHYeCKHX 3a7ad, NPUHUMATh Leib
COBMECTHOHM JEATEIbHOCTH, IUIAHUPOBATHh OPTaHU3ALMI0 COBMECTHOW pabOTHI,
pacnpenenath BUAbl paboT, IOroBapuBaThCs, OOCYXIaTh MPOIECC U PEe3yibTar
paboThl, 00001IaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC); BBIMOJHATH CBOIO 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KayecTBO pe3yjibTaTa M KaueCTBO CBOEr0 BKJIaga B OOMIMHA pe3yibTaT IO
KpUTEpUsM, CHOPMYITNPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanmus:

BBISIBJISATH MPOOJIEMBbI JJIsl PEIICHHS B JKM3HEHHBIX M y4EOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOJX0JAX MPUHATHUS pelieHu (MHIMBUIyaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJATh IUIaH, AJTOPUTM pELIEHUs 3aaud (WIH €ro
4acTh), BBIOMpaATh CHOCOO pEImICHUS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapUaHThI
pelieHnit ¢ ydéToM HOBOM MH(pOpMaIIUu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJIa/IeTh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHus MaTeMaTUYECKOM 3aJ1auu, CAMOMOTHUBALIUU U PEPIICKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3aJa4H,
BHOCUTb KOPPEKTHUBbI B JI€ATEIIbHOCTh HAa OCHOBE HOBBIX OOCTOATENLCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHUE pE3yJibTaTa NEATEIbHOCTU MOCTABICHHOW LEIH U
YCIOBUSM, OOBSACHATH MPUUYUHBI JOCTUKECHHS WM HETOCTHXKEHUS LIeTH, HAaXOAUTh
OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPXaTh AMOLMUHM NPU U3yYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIlIeHUs 3a/1a4H.

ITPEAMETHBIE PE3YJ/IbTATDBI

K koHniry 00yuyeHus B 7 kj1acce 00y4aromuics MOJyyuT ClIeAyIolue MpeaMEeTHbIE
pe3yJbTaThl:

Yucaa v BIYMCICHUSA

PannonanbHble uncna.

[lepexomuTh OoT oAHON (HOPMBI 3amKUCH yucen K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

Hcnonb30BaTh MOHATUS MHOXKECTBA HATYPAJIbHBIX YUCEI, MHOXKECTBA LEJIBIX
YHCEJ, MHOXECTBA PALMOHAIBHBIX YHCENI IPHU PEUICHWU 3a7a4, NPOBEICHUU
pacCcy’IEHUN U JOKA3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UIIMOHHON 3aMMCH HATYPAIBHOIO YUCIIA.

CpaBHUBATH U YNIOPSAIOYUBATH PALIUOHAIIBHBIC YUCTIA.

BreimonHsaTh, coueTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apru(PMETHUECKUC
JIEUCTBHS C PAMOHAIBHBIMU YHCIIAMU, UCMOJIb30BaTh CBOMCTBA YMCEN U ITpaBUia
JNIEUCTBUN, IPUEMBI PALIMOHAJIBHBIX BBIYMCIIEHUM.

BpINoMHATE AEMCTBUS CO CTENEHSMU C HATYPAJIbHBIMHU IMOKA3aTEIIAMHU.

HaxonuTe 3Haue€HMS YHCIOBBIX BBIPAXKCHUM, COJACPKALIMX PALUOHAIBHBIE
YuCia W CTENECHH C HATypalbHBIM IIOKa3aTeeM, TPUMEHSITh Pa3HOOOpa3HbIC
CIOCOObI U MPUEMBI BBIYUCIICHHUSI, COCTABIISATh M OILIEHUBATH YKCIIOBBIE BhIPAKEHUS
IIPU pEeLICHUHU PAKTUYECKUX 3aa4 U 3a/1a4 U3 JIPYTUX YUEOHbIX MPEIMETOB.

OkpyryiIiTh 4Mclia C 33JaHHOM TOYHOCTBKO, A TaKXe IO CMBICIY
IPAKTUYECKOM CHUTYalluW, BBINOJHATh TMPUKHUJIKY M OLEHKY pe3yibTara
BBIYMCJICHUN, OLICHKY 3HAYEHWH YKCIIOBBIX BBIPAXKEHUM, B TOM 4YHUCJE IIpU
pPELIEHUN MPAKTUYECKUX 3a7a4.

Pemate TekcToBbIE 3amaud apU(PMETUYECKUM CIOCOOOM, HCIOIb30BAThH
TaONHIIBI, CXEMBbI, YEPTEXKHU, IPYrHe CPEACTBA TMPEACTABICHHUS JaHHBIX TpU
pELICHUN 3a1a4.

Pemate npakTUKO-OpMEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLIEHHUEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEIWYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aad C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.



J1eTuMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETUMOCTH CYMMBbI U TPOU3BEICHUS LIETbIX YHCEIL.

PackiianpiBaTh Ha MHOKUTENM HATYpaJbHbIC YKCIIA.

CB00OOTHO OMEpUpPOBaATh MOHATHUSAMHU: YETHOE YHCJIO, HEUETHOE YHUCIIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonuts Hambonbmuii OOIMI JenWTeNh U HaWMEHbIIee o0Iee KpaTHOe
YHCEJ U UCIIOJb30BaTh UX MIPU PEUICHUM 33/1a4, IPUMEHSITh allroput™ EBKinaa.

OnepupoBaTh TMOHATHEM OCTaTKa MO MOJYJII0, MPUMEHITh CBOWCTBA
CpPaBHEHMI IO MOJYJIIO.

AuredpanyecKue BbIPpaKeHUs

BripaxxeHus ¢ mepeMeHHbIMU.

Hcnonb3oBaTh aredOpandyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHATH
e€ B IpoIecce OCBOSHUS yueOHOT0o MaTepHaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUIX
MIEPEMEHHBIX.

Hcnonw3oBaTh  HOHSATHE  TOXJECTBA,  BBINOJHATH  TOXKISCTBECHHBIC
npeoOpa3oBaHusl BEIPAKEHUH, JOKa3bIBaTh TOXKIECTBA.

MHOTro4J1eHHI.

Beinmonuate  mpeoOpa3oBaHMs  LENOTO  BBIPAKEHUS B MHOTOYJIEH
PUBEIACHUEM TTOIOOHBIX CIAraéMbIX, PACKPBITHEM CKOOOK.

BreinmonuaTe neicTBus (ClI0KEHHE, BBIUUTAHUE, YMHOXKEHHE) ¢ OJTHOUJICHAMHU
U C MHOTOWICHAMH, MPUMEHSATh (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT U
Ky0 CyMMBI, KBaJpaT M KyO pa3HOCTH, Pa3HOCTh KBaJpPaTOB, CyMMa M Pa3HOCTh
KyOOB), B TOM YHCJIC JJIsl YIIPOIIICHUS BRIYUCIICHUH.

OcCyIIecTBIsATh Pa3JI0KEHUE MHOTOWICHOB HAa MHOXHTEIM C IMOMOUIBIO
BBIHECEHHS 32 CKOOKH OOIIEro MHOKHUTENS, TPYIIUPOBKU CJIaraeMbIX, MPUMEHSS
dbopMyJIbl COKpPAIIEHHOTO YMHOKEHHUS.

[TpumeHnsaTy mpeodpa3oBaHUs MHOTOWICHOB IS PEIICHUS PA3IMYHBIX 3a/1ad
Y3 MaTEMAaTUKH, CMEXKHBIX ITPEIMETOB, U3 PEATbHOU MMPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATypAIbHBIMHM IOKAa3aTEIAMU JJIst
npeoOpa3oBaHUsI BRIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSS NpaBUia
MepexoJa OT UCXOTHOTO YPABHEHUS K PABHOCUIBLHOMY eMy. [IpoBepsTh, sBisieTcs
JIX YKCJIO KOPHEM YPaBHEHUS.

[TongObupaTh nOpuMEpbl TAp YHCEN, SBISIIOMIUXCS pPEIIEHUEeM JHUHEUHOTrOo
YpPaBHEHUS C ABYMsS IEPEMEHHBIMU.



CTpouTh B KOOPJAMHATHOW IJIOCKOCTH TpaUK JUHEWHOTO YypaBHEHUS C
JIBYMsI TIE€PEMEHHBIMH, MOJIb3YACh TpaduKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHUH.

Pemarp cucteMbl ABYX JIMHEMHBIX YPaBHEHHUM C ABYMs EPEMEHHBIMU, B TOM
qucie rpapuyecku.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCIOBUIO 3aJay, WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yM MOIY4YEHHBbIN pe3yibTar.

DyHKIMHA

Koopaunats! u rpaduxu.

N300pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATAM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3aIUCHIBATh YHCIOBBIC TPOMEKYTKH Ha
aJIreOpanveckoM sI3bIKeE.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTU TOYKHU IO 3a/laHHBIM KOOpIMHATaM.

OyHKIMH.

Ctpouts rpaduKu TMHEUHBIX QYHKIUH.

OnucelBaTh C TMOMOLIBI0 (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHUE, II€HAa, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00BbEM pabOTHI.

Haxoauth 3HaueHne GyHKIIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAlIW3a HHPOpPMAIHH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TPa(UKOB peabHbIX IPOLECCOB
Y 3aBUCUMOCTEM.

Hcnonp3oBaTth cBOWCTBA (QYHKIMM i1 aHaiu3a TpapuKOB peabHbIX
3aBUCUMOCTEH (HynM (QYHKIMH, NPOMEXYTKH 3HAKONOCTOSHCTBA (DYHKIIMH,
IPOMEXYTKH BO3pacTaHus W yObIBaHUS (DyHKUHH, HauOOJbIIEe M HAaUMEHBIIIEE
3Ha4YeHUs PYHKIIUN).

Hcnonp30Bathk rpaduku AJis UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEN, IPU
pellleHny 3a7a4d U3 JPYyTuxX Y4eOHbIX MPEAMETOB U pealbHON KU3HHU.

K konIry oOyueHust B 8 kj1acce oOyJaromuiics MOJTyYUT CASAYIOITUE MPEeIMETHbBIC
pe3yJIbTaTHI:
YucJia 1 BBIYUCIEHUS
HppanmonanpHble Yuca.
[loHnMaTh W HCHOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX
MHO>KECTB.
CB00OOHO OTepupOBaTh MOHATUIMU: KBAAPATHBIM KOPEHb, apu(hMETUICCKUIMA
KBaJIpaTHbIM KOPEHb, UPPALMUOHAIBHOE YUCIIO, HAXOAUTh, OLICHUBATH KBAJIPATHBIC
KOpHH, UCTIOJIB3YySI ~ TPU  HEOOXOJUMOCTH  KaJIBbKYJATOD, BBIMIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHHM, COAEpXKAIIUX KBaJIpaTHbIE KOPHH, HCIOJb3Ys
CBOWCTBA KOPHEN.

Hcnonp30BaTh HadaJgbHBIE IPEACTABICHUS O MHOXECTBE JEUCTBUTEIIBHBIX
Yyucen JJIsl CPaBHEHUSI, OKPYTJICHUS U BbIYUCIECHUN, N300paXkaTh JACHUCTBUTEIbHbBIC
Yyyclia TOYKaMHU Ha KOOPAUHATHOW MIPSMOM.

Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JTECATUYHBIX
npobeit u cremeHeil uncna 10, 3amUCBHIBaTh W OKPYIJIATH YHCIIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

JlenmuMoCTb.

CBoOOIHO omepupoBaTh MOHSATUEM OCTaTKa IO MOJIYJIO, TNPUMEHSThH
CBOWCTBA CPAaBHEHUM IO MOIYJIO, HAXOAUTb OCTATKH CYMMBI U IPOU3BEIACHHUS 110
JAHHOMY MOAYJIIO.

AnreOpandeckue BbIPaKeHUS

JpoGHO-panmoHaibHbIE BEIPAKEHHUS.

Haxomute nomyctumble 3HAU€HUS MEPEMEHHBIX B JIPOOHO-paIlOHATbHBIX
BBIPKECHHUSIX.

[IpuMeHATh OCHOBHOE CBOWMCTBO PAIMOHAILHON APOOH.

BrinonusaTte npuBeneHue anreOpandyeckux ApoOeil k oliiemMy 3HaMEHATelto,
CJI0’KEHHUE, YMHOXKEHUE, JeJIeHHE anreOpandeckux Apooeil.

BoInonHATE TOXKAECTBEHHBIE MPe00pa30BaHMs PAlMOHATBHBIX BBIPAKECHHI.

[TpumensiTh mpeoOpa3zoBaHUs BbIPAXKEHUH AJIS PEIICHUs Pa3IUYHbIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

CreneHu.

[IpyMEHATh TOHSATHE CTENEHW C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIPAXKEHHH, COIEPIKAIIUX CTENEHH C LEJIbIM MOKA3aTEeJIEM.

HppanmoHanbHbIE BEIPAKEHUS.

HaxoauTe qonycTumble 3HAY€HHS IEPEMEHHBIX B BBIPAKECHUSAX, COJIEPHKALIUX
apu(pMeTHYeCcKre KBaJApaTHbIE KOPHH.

BrinonHaTe mpeoOpa3zoBaHus HPPALMOHAIBHBIX BBIPAKEHUH, HCHOJB3YS
CBOWCTBA KOPHEMN.

YpaBHeHMs U HEpaBeHCTBA

Pemiars kBagpaTHbie ypaBHEHUS.

Pemats qpo6GHO-panmoHanbHble ypaBHEHUS.

Pemare nuHelHBIE YypaBHEHHs C NapamMeTpaMu, HECIOXKHBIE CUCTEMBI
JIMHEWHBIX YPAaBHEHUH C ITAPAMETPAMM.

[IpoBOAUTE HCCIIETOBAaHNS YPABHEHUM M CUCTEM YPABHEHUM, B TOM UYHCIIE C
npUMEHEHueM TIpaduueckux TMpeAcTaBlIeHU (ycTaHaBiIMBaTh, UMEET JIU
YpPaBHEHHE WM CUCTEMA YPABHECHHUI PEIIEHUS, €CIM HMEET, TO CKOJIBKO, H
npouee).



[lepexoauTes OT cioOBeCHOW (OPMYITUPOBKU 3a1auu K €€ anredpamveckoit
MOJIEJIM C TIOMOUIbIO COCTaBJICHHS YPaBHEHHsS WM CHCTEMbl YpaBHEHHI,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H MMOJYYCHHBIN pe3ynbTar.

ITpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB [UIsl CPaBHEHMS, OLICHKH,
pelaTh JIMHEWHbIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIMI0 MHOXECTBA PpEHICHWH HEpPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TonumaTth ¥ KCHOJIB30BaTh (DPYHKUMOHAJIBHBIE MOHATUS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O0O03HAUYEHUs), ONpPENENATh 3HAUeHUE (DYHKLUMU IO 3HAYEHUIO
apryMeHTa, OIpeIeTsITh CBOMCTBA (YHKIUU MO €€ rpaduKy.

Ctpouts rpaduku QyHKUUN , ONMUCHIBATH CBOMCTBA YUCIOBOM (DYHKLIHMU 1O
e€ rpaduxy.

K koHIty 00yuyeHus B 9 kiacce 00y4aromuics MOMYyYUT CIETYIOIINE TPeIMETHbIE
pPE3yIbTaTHI:

Yuciia 1 BbIYHCICHUSA

CB0OOOJHO oOmepupoBaTh MHOHATUSIMM: KOPEHb M- CTENEHH, CTENEHb C
palMOHAJIBHBIM IIOKa3aTelleM, HAaXOAWTb KOPEHb H-U CTENEHU, CTEIEHb C
palroHaIbHBIM [OKA3aTeJIeM, HCIONb3ysS MpPU HEOOXOTUMOCTH KaJbKYJISATOD,
IIPUMEHATH CBOMCTBA KOPHS 11-i CTEIIEHU, CTEIICHU C PALMOHAIBHBIM I10KAa3aTEIIEM.

Hcnonb30BaTh NMOHATHE MHOXKECTBA JCHCTBUTENIBHBIX UYUCEIN IPU PELICHUU
3a/1a4, IPOBEICHUU PACCYKIACHUN U 10KA3aTEIbCTB.

CpaBHHBaTh M  yHOPSAIOYMBATH JICHCTBUTENBHBIE UYHCIIA, OKPYIJIAThH
JNEUCTBUTEIBHBIE YUCIIA, BBINOJIHATh NIPUKHUIKY PE3yJbTaTa BBIYMCIECHUHN, OLEHKY
YUCJIOBBIX BBIPAYKECHU.

AnreOpandeckue BbIPaKeHUS

CBOOOHO oOMepUpoBaTh MOHATHEM KBAAPATHOTO TPEXUIEHA, HAXOAMTH
KOpPHM KBaJpaTHOI'0 TPEXWICHA.

PacknmanpiBaTh KBaipaTHBIN TPEXUIIEH HA JTUHEWHBIE MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pemiats JIMHEHHBIE U KBAAPATHBIE YPAaBHEHUSA, YPABHEHHUs, CBOAALIUECA K
HUM, IpOOHO-pallMOHAIBHBIE YPAaBHEHHUS.

Pemars HECI0KHBIE KBaIpaTHBIE YPABHEHUS C IAPAMETPOM.

Pewats nuHENWHBbIE HEPABEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJIOB, M300pakaTh PELICHHUE HEPABEHCTB HA YHUCIOBON MpPSMOH,
3aIIMChIBATh PELIEHUE C IIOMOILIBI CUMBOJIOB.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHW C JBYMs NEPEMEHHBIMU M
CHCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SIBISACTCS JINHEUHBIM.

Pelats HECIIOKHBIE CUCTEMBI HEJIMHENHBIX YPAaBHEHUH C IIapaMETPOM.



[TpuMeHsITh METOIbI PAaBHOCUIIBHBIX NMPe0oOpa30BaHUi, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToja Mpu pelieHny ypaBHeHUu! 3-i U 4-i1 cTeneHen.

Pemarp cucTeMbl JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIFOUAIOLIUE KBAJPAaTHOE HEPABEHCTBO, H300pa)kaThb pEIICHHE CUCTEMBI
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3aIIMChIBATH PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Pemars ypaBHeHHs, HEpaBEHCTBA M HX CHCTEMbI, B TOM YHCJIE C
OTpaHUYEHUSIMU, HATIPUMED, B LENBIX YUCIIAX.

ITpoBoAMTH HcCIENOBAaHUSI YPABHEHUN M CUCTEM YPAaBHEHMM, B TOM UHUCIE C
OPUMEHEHHEM TIpaUyecKUX TNpeACTaBIeHUN (yCTaHABIMBATh, HMEET JIU
YPaBHEHHUE WM CUCTEMA YPaBHEHUH pELIEHUs, €CIM HMMEET, TO CKOJIbKO, U
npouee).

Pemate TexcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS] YpaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI JUIsl COCTAaBJICHUS
MaTeMaTHYECKOW MOJENN peajJbHOM CHUTyallMM WIM NPUKIAIHOM 3aJayH,
UHTEPIIPETUPOBATH MOJYUCHHBIE PE3YJIbTAThl B 33JaHHOM KOHTEKCTE.

YucioBble MOCT€10BATEILHOCTH H IPOrPeccuu

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YyHKUUSA, Tpapuk
(GyHKIMM, TpsMas [PONOPLUOHAIBHOCTb, JMHEMHass (QyHKUMs, oOpaTHas
IPOMOPIUOHATILHOCTD, TapaboJia, runepOoia, KyCOUYHO-3aJaHHast PYHKIIHSL.

HccnenoBats pyHkuuio mo e€ rpaduky, yCTaHaBIMBATh CBOMCTBA (DYHKLIUIA:
0o0JacTh ONpENEICHNs, MHOXXECTBO 3HAYEHWMM, HyJIW (YHKLUUH, HPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, IIPOMEXYTKM BO3pacTaHus U yObIBaHMWs, UETHOCTb U
HEYETHOCTb, HAaMOOJIbIIIEE U HAMMEHbILIEE 3HAYEHMSI, ACUMIITOTBI.

PacnioznaBath kBagpaTHuHylO (QYHKUHIO MO (opMyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPHUH.

Omnpenensars noyiokeHue rpaduka KBaApaTUYHONH (YHKIUU B 3aBUCUMOCTHU
oT €€ Kod(PUITMEHTOB.

Crpouts rpaduk KBagpaTUyHOW  (YHKIUH, OMNHCHIBATH  CBOWCTBA
KBaJIpaTUUHON (PyHKIMHU 1O €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMH JIsI pEIICHUS 3a]1a4.

Ha npumepe kBagpaTuuHON (pyHKIMU CTpOUTH rpaduk yHkumu y =af(kx +
b) + ¢ ¢ momoribio MpeodpazoBanuil rpaduka GyHKIMH y=f(X).

WnmocTpupoBaTh € MOMOINBIO Tpaduka peajbHYl0 3aBUCHUMOCTh WM
MPOLECC MO UX XapaKTEPUCTHKAM.

ApupmMeTndeckas ¥ reoMeTpruuecKas Mporpeccun

CB0OOJHO ONIEpPUPOBATH MOHATUSAMU: [TOCIEA0BATEIBLHOCTD, apUPMETHUECKAS
Y T€OMETPUYECKAs IIPOTPECCUM.



3amaBaTh TOCJICIOBATEILHOCTH PAa3HBIMH CIOCOOAMH: OIMUCATEIHHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 72-TO WICHA, PEKyPPEHTHBIM.

BrIMoHAT,  BBIYUCICHUS €  HWCHOJBb30BaHWMEM (QopMysn n-ro  dYiieHa
apu(pMEeTHIECKON U TEOMETPUUECKOIN MPOTPECCHiA, CyMMBI TIEPBBIX 7 YJICHOB.

N300paxaTh WIEHBI MOCIEIOBATEILHOCT TOYKAMHU Ha KOOPIWHATHOM
MJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMHU TOCIEAOBATEILHOCTSIMUA, B TOM
qHClie 3a7]aui U3 pealbHON XKU3HU (C MCIOIh30BaHUEM KaIbKYISITOPa, TU(POBBIX
TEXHOJIOTUH).

PacrioznaBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEUYHBIX
MOCJICIOBATEILHOCTEH,  OTPAaHUYEHHBIX  IOCJIENIOBATEILHOCTEH, MOHOTOHHO
BO3pacTaromuX (yOBIBAIOIINX ) MTOCIIEI0BATEILHOCTEH.

HmeTh mpeacTaBiieHrne 0 CXOJUMOCTH MOCIEA0BAaTEILHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO yOBIBAIOIICH reOMETPUIECKON TIPOTPECCHH.

[TpumeHsATh METO MAaTEeMATHUECKOW WHTYKIIUU TIPU PEIICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
HauMenoBanue pa3aejoB M TeM nudpoBLIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcnl

1 11 1 0 http://college.ru/matematika/
PanmonansHbie yncia (MOBTOPEHUE)
(DYHKHI/II/I KOOpI[I/IHaTBI " http://www.ido.rudn.ru

2 17 1 0 http://college.ru/matematika/
rpadukn. DyHKIIHN

; AJITEBPAMYECKUE BbIPAJKEHMSI. ; 0 0 htp://www.ido.mdnm
BBIpakeHHS C TIePEMEHHBIMHA http://college.ru/matematika/
VPABHEHUWM. Jluneiinbie YpaBHEHUSA http://college.ru/matematika/
YUCJIA U BLIUNCIIEHUSA. Crenens c http://www.ido.rudn.ru

5 6 0 0 http://college.ru/matematika/
HaTypaJbHbIM [TOKA3aTeJIEM

; AJITEBPAMUECKUE BbIPAJKEHMS. ’ | 0 htp://www.ido.rudn.ru
MHOIOUICHEL http://college.ru/matematika/
AJITEBPANYECKUE BBIPAKEHUS. http://www.ido.rudn.ru

7 ® . 14 1 0 http://college.ru/matematika/

OpPMYJIbl COKPAIIEHHOTO YMHOKEHUS
http://www.ido.rudn.ru
8 YUCJIA U BBIUUCIIEHNA. I[eJ'II/IMOCTB 10 0 0 http://col]ege‘ru/matematika/
9 OYHKUUU. JIuneiinas pyHKIUsA 16 1 0 http://www.ido.rudn.ru
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YPABHEHUS U CUCTEMBI http://www.ido.rudn.ru
10 VPABHEHUM. CrcTeMbl TUHEHHBIX 14 http://college.ru/matematika/
YpaBHEHUU
TosTopenue, 0606weH e, http://www.ido.rudn.ru
11 o 8 http://college.ru/matematika/
cucTeMaTH3anus 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136
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8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HauMeHoBaHUe pPa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie IIpakTuyeckue (udpp )
NporpaMmsI Bcero o0pa3zoBaTebHbIe
padoThI padoTsbI
pecypcebl

VPABHEHMS U HEPABEHCTBA. http://www.ido.rudn.ru

1 0 20 1 0 http://college.ru/matematika/

epaBeHCTBa

YICJIA Y BBIYMCIIEHUS. Kanparubrii http://www.ido.rudn.ra

2 17 1 0 http://college.ru/matematika/
KOpEHb

; YPABHEHUS 1 HEPABEHCTBA. - | . htp://www.ido.rudn.ru
KBapaTHBIC ypaBHEHHA http://college.ru/matematika/
AJITEBPAMUECKUE BBIPAYKEHUSI. http://www.ido.rudn.ru

4 17 1 0 http://college.ru/matematika/
JIpoOHO-palinoHAIbHBIC BRIPAKEHUS
YPABHEHWS 1 HEPABEHCTBA. http://www.ido.rudn.ru

5 19 1 0 http://college.ru/matematika/
JIpoOHO-palmoHaNbHbIe YPaBHEHUS

http://www.ido.rudn.ru

6 OYHKINU 15 1 0 http://college.ru/matematika/
AJITEBPAMYECKUE BBIPAXKEHUS. http://www.ido.rudn.ru

7 C 14 0 0 http://college.ru/matematika/

TCIICHHU
http://www.ido.rudn.ru

8 UUCJIA U BBIYNCJIEHU L. JemumocTb 7 1 0 http://college.ru/matematika/
TorToperue, 0GoGmeHe, http://www.ido.rudn.ru

9 10 1 0 http://college.ru/matematika/

cucTeMaTH3alis 3HaHUI



http://www.ido.rudn.ru/
http://college.ru/matematika/
http://www.ido.rudn.ru/
http://college.ru/matematika/
http://www.ido.rudn.ru/
http://college.ru/matematika/
http://www.ido.rudn.ru/
http://college.ru/matematika/
http://www.ido.rudn.ru/
http://college.ru/matematika/
http://www.ido.rudn.ru/
http://college.ru/matematika/
http://www.ido.rudn.ru/
http://college.ru/matematika/
http://www.ido.rudn.ru/
http://college.ru/matematika/
http://www.ido.rudn.ru/
http://college.ru/matematika/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
KonTpoabusbie IIpakTuueckue
n/u NMPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchbl
http://www.ido.rudn.ru
1 ®YHKIUN 25 1 0 http://college.ru/matematika/
VPABHEHUS 1 HEPABEHCTBA. http://www.ido.rudn.ru
2 K 15 1 0 http://college.ru/matematika/
BaJIpaTHHIC HEPABCHCTBA
; VPABHEHUS 1 HEPABEHCTBA. ’s | 0 http:/www.ido.rudn.ru
YpaBHECHHSI, HEPABCHCTBA M UX CHCTEMBI http://college.ru/matematika/
YHCJIOBBIE ITOCJIEJOBATEJILHOCTH htp://www.ido.rudn.ru
4 Y TIPOTPECCHN 25 1 0 http://college.ru/matematika/
AJITEBPAVYECKUE BLIPAXEHUAL. http://www.ido.rudn.ru
5 C 12 1 0 http://college.ru/matematika/
TCIICHB C paLII/IOHaJIBHBIM IIOKa3aTcJIcM
[ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3ALIUS http:/www.ido.rudn.ru
6 N 34 1 0 http://college.ru/matematika/
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
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