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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOILEro
o0pa3oBaHus: OHAa 00ECIEUYMBACT U3YUEHHUE IPYTUX JUCIUIUIMH KaK €CTE€CTBEHHO-
HAy4YHOTO, TaK WU TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOJDKEHUST O00pa3oBaHWsl ® JUIsl TOBCEIHEBHOW Ku3HHM. Pa3Butne y
o0yyJaroumxcsi Hay4HbIX MPEACTaBICHUN O MPOUCXOXKACHUH U CYIIHOCTU
anreOpanyeckux aOcTpakiui, crmoco0e OTpakKeHUs MaTeMaTHYECKOW HayKou
SBJICHMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMAaTUYECKOIO
MOJCIMPOBAaHUS B HAYYHOM TIO3HAHMM ¥ B TMPAKTUKE CIOCOOCTBYET
(GbOopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS W KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIS. ajanTalid B COBpeMEHHOM 1udpoBoM oOiiecTtBe. M3ydeHue anreOpsl
obOecrieunBaeT  pa3BUTHE yMEHHUS  HaOmoAaTh, CpaBHUBATh, HAaXOJUTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIILIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM JCHCTBHUS, BBIBOIBI, (HOPMYyIHPOBATH
yrBepkeHus. OcBoeHue Kypca anreOpsl 0O0ecrednBacT Pa3BUTHE JIOTUYECKOTO
MBIIIICHNST OOYYalOIIUXCS: OHU HCIOJB3YIOT JICIyKTUBHBIE W WHIYKTUBHBIC
paccyxaeHus, 0000IIeHHe U KOHKpETU3aIuio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe mpenanojaracT 3HAYUTCIBHBIM O00BEM CaMOCTOSTEIBLHOM
JEATEIPHOCTH OOYy4YalomuXCs, MO3TOMY CaMOCTOATEIbHOE pEIIeHuE 3aaad
00yJaroONUMUCS SBIIICTCS peaTnu3aluei 1esITeIbHOCTHOTO MMPUHITATIA O0YICHUS.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredbpa» yriayOia&éHHOTO
U3Y4YEHUSI OCHOBHOE MECTO 3aHMMAIOT COJIepKaTeIbHO-METOAMYECKUE JIMHUU:
«Uucma © BBIUKACICHUS», «ANTEOpandecKre BBIPAKEHUS», «YPABHCHHUS U
HepaBeHCTBa», «Dyukmumy. Kaxmas w3 3TUX comepKaTelIbHO-METOIUYECKIX
JIMHUWA Pa3BUBAECTCS HA MPOTSKEHUU TPEX JIET U3YYCHUS Kypca, B3aUMOJEHUCTBYS C
JpYTUMHU €ro JuHusMU. B Xoxe u3ydeHuss Kypca OOydaromMMCsl MPUXOJUTCA
JIOTUYECKU PACCYK/IaTh, UCTIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsi3n
C 3TUM B MPOTPaMMy Y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3feiaXx MaTeMaTUYeCKOro
0o0pa3oBaHMsI W  CIIOCOOCTBYIOIIME  OBJIQJACHUIO  OOyYalOIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YecKOTo s3bika. CopepiKaTeabHOW WM CTPYKTYPHOU
OCOOEHHOCTBIO Y4YeOHOTO Kypca «Anre0pa» SBISETCS €r0 HMHTETPUPOBAHHBIN
XapaxkTep.

Copepxanve nuMHUM «YuWcia W BBIYMCICHUSD CIYKUT OCHOBOM IS
JanbHENIIero U3y4eHus: MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4aroImIUXCA
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aIrOpUTMaMHu, a
TaK)Ke MPHOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JIJISi TIOBCETHEBHOM
®U3HU. Pa3BuTHE NMOHATHA O YKCIE HAa YPOBHE OCHOBHOIO O0IEro 00pa3oBaHUA
CBA3aHO C PAIMOHAIBLHBIMU W HPPALMOHAIBHBIMU YHUCIAMH, (OPMUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeHeMY 001eMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMS] U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHHUIO Yy OOydYarOMIMXCA
MaTEMaTUYECKOro arnmnapara, HeOoOXOAUMOTro Uil pPElICHUs 3a7ad MaTEeMaTUKH,
CMEXHBIX MPEAMETOB U OKpYXkKarolieil peaabHocTH. Ha ypoBHE OCHOBHOTO 00111€T0
oOpa3oBaHusi y4eOHBIM MaTepuaa TPYNIUPYETCS BOKPYT  PpPallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKH Kak s3bIKa s
MOCTPOEHUSI MAaTeMaTHYEeCKUX MOJIeNiel, OMHCaHUsl TMpPOLIECCOB M  SIBJICHUU
peanbHOro mupa. B 3agaunm oOyueHus anreOpe BXOIAT TakXKe JajbHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, JIf
OCBOEHHUSI Kypca HWH(GOPMATUKH, U OBJIQJICHHE HaBBIKAMU JEIyKTHUBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUs!, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxxanne (pyHKIMOHATBHO-TpA(UUIECKON JIMHUU HALIEJICHO Ha MOJIy4YCHHE
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 OOy4aroIIUXCA
YMEHUS UCTIOJIb30BATh PA3JIMYHbIE BhIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHOTO, CHMBOJIMYECKOTO, IpauecKkoro, BHOCUT BKJIaJ B (POPMHUpPOBaHUE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALUN U KYJIbTYPBI.

VYriny6néHubii Kypc anreopbl XapaKTepU3yeTcs U3yYeHUEM
JOTIOJTHUTEBHOTO TEOPETUYECKOTO armapata U CBS3aHHBIX C HHM METOJIOB
pemieHust 3amad. AunreOpa SABISETCS SI3BIKOM I ONUCAaHUA OOBEKTOB W
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTE€MAaTHM4EeCKOro Mojaenuposanusd. Ilpum
3TOM CaMU OOBEKTHl MAaTEMaTHYECKHX YMO3AKJIIOUCHHM M NPUHATHIE B airedpe
npaBuia UX KOHCTPYUPOBAHHUS CIOCOOCTBYIOT (OPMHUPOBAHHIO  YMEHUU
000CHOBBIBATh U JOKA3bIBATh CYKJICHUS, PA3BUBAIOT MATEMATUUYECKYIO HHTYHIIHUIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHMM M y4yaT HX
npuMeHeHuto. Tem campiM anredpa 3aHUMaeT OJHO M3 BEAYIIUX MECT B
(OopMHUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YJarOINXCSl.

CornacHo yueOHOMY IIaHy B 7-9 Kkiaccax wu3ydaercs Yy4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOUAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEPIKAHMS:
«Yucna ¥ BBIYUCICHUA», «AJreOpanyeckue BbIpAXKEHUS», «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 Hejenwo), 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 IMO3ULIMOHHON CUCTEME CUUCIICHHUS.

Pemenne TekCTOBBIX 3a7a4 apupMeTHUECKUM criocoooM. Pemenne 3anay u3
peaIbHOM NPAKTUKU Ha YacTH, Ha JPOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUI
U IpONOpUMH IpH pELIeHUM 3ajad, pEIIeHHEe 3ajad Ha JABM)KEHHE, paloTy,
IIOKYIIKH, HAJIOTH.

JemuMocTs nenbix urncell. CBoCTBa JCIMMOCTH.

[IpocTeie n cocraBHble uucna. YErHple WM Hedy€THble uncna. [lpusHaku
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 o0muii AenuTens U HanMEHbIIee 00IIee 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 ANTeOPaueCKUX BBIPAXKEHHI.
J10Ka3aTenbCTBO TOKIECTB.

Opnounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OAHOYICHA.

MHorounensl. MHorowieH cra"gapTHoro Buja. CTeneHb MHOTOYJIEHA.
CrnoxxeHue, BBIYMTAHUE, YMHOXKEHUE U JIelieHne MHorousjeHoB. [Ipeobpa3oBanue
LIEJIOTO BBIpaXKEHNs B MHOTOUJIeH. KOpHM MHOro4sIeHa.

@opMyJIbl COKPAIIEHHOTO YMHOXEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIPQXKEHHH, KyO CyMMbl M KyO pa3HOCTH JBYX BBIpaXXEHHUI, pa3HOCTb
KBaJpaToOB JBYX BBIPDQKCHUM, NPOU3BEICHUE PA3HOCTH M CYMMBI JBYyX
BBIPQXEHUI, CyMMa U pPa3HOCTh KyOOB JIBYX BBIPa)KEHUH.

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

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue ¢ o1HOM nepeMeHHol. Kopenb ypaBHeHusi. CBOMCTBA ypaBHEHUI
C OJOHOM TIEPpEMEHHOW. PaBHOCWIBHOCTH ypaBHEHHMW. YPAaBHEHHE  KaK
MaTeMaTU4YeCKasi MOJENb PEaJIbHON CUTYaLUH.



JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW. UMCIO KOpHEHW JMHEWHOIO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOIIBIO JIMHEMHBIX YPaBHEHUM.
JInHelHOe ypaBHEHHE, COIEPIKAILEE 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 JIMHEHMHBIX YpaBHEHHI C ABYMs IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxeHusd. Cucrema JIByX JMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYAIUH.

DOyHKIMHA

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

ITpsimoyronbHast cucremMa KOOpAMHAT. AOcCHucca M OpJAuHATa TOYKU Ha
KOOpAMHATHOM IiocKkocTH. IIpumMeps! rpadgukos, 3agaHHbix (popmynamu. UrteHue
rpauKoOB peabHbIX 3aBUCUMOCTEIA.

OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BennuuHamu. [loHsTHe (QyHKUMU.
Oynkuusg Kak MaTeMaTHueckas MOJENb pealbHoro mporecca. O6nacth
omnpenaesieHUss U oOjacTh 3HaueHW GyHkuU. CrocoObl 3amaHusi (QYHKIUU.
I'papuk pynkuuu. IloHaTHa MakcuMymMa U1 MMHMMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha [IPUMEPax peajabHbIX 3aBUCUMOCTEN.

Jluneitnas Qynkuus, e€ cpoiictBa. ['padux nuueiiHoi (ynkuuu. I'paduk
dbyukiun Y = |X|. KycouHno-3a1aHHbIe (YHKIIHH.

8 KUIACC

Yucna v BBIYMCICHUA

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

[IpencraBnennss O pacIIMPEHUsAX YHUCIOBBIX MHOXECTB. MHOXecTBa
HATypaJbHBIX, LEJbIX, PALHOHAJIBHBIX, JEUCTBUTENIBbHbIX 4YHcen. CpaBHEHHE
yuces. YucioBble IPOMEKYTKHU.

HevictBuss ¢ ocrtatkamu. OctaTku creneHe. [IpuMeHeHue ocTaTkoB K
PELICHUIO YPAaBHEHUH B LIENBIX YHACIAX U TEKCTOBBIX 3a/1a4.

Pasmeppl OOBEKTOB OKpYXAIOUIET0 MHpa, JJIUTENBHOCTh IPOLIECCOB B
oKpy»aroeMm mupe. CTaHIapTHBIA BUJI YUCIA.

AJireOpanyeckue BbIpaKeHUs

Anrebpanueckass IpoOb. JlomycTHMblE 3HAYEHUs] NEPEMEHHBIX B APOOHO-
palMOHAIbHBIX BbIpaKEHUsAX. (OCHOBHOE CBOWCTBO anreOpanyeckodl JIpoow.



CnoxxeHne, BBIYMTAHUE, YMHOXXEHHWE U JJICHHE anredpamdecKux JIpoOeH.
Brinenenue mnenoit vactu anredbpandeckoi Apoom.

PanmonansHeie BBIPAKECHUS. ToxnecTBeHHbIE npeobpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUN.

JonycTuMble 3HAaY€HHsS] TEPEMEHHBIX B  BBIPAXKEHUSX, COACPKALINAX
apudmeTryeckue KBajApaTHble KOpHH. TOXJECTBEHHblE MPeoOpa3oBaHUs
BBIPXEHUI, coepKalux apupMeTHIeCKre KBaJApaTHbIe KOPHU.

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

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOIO YpPABHEHWS.
KosinuecTBO NENCTBUTENBHBIX KOPHEW KBAJIpPaTHOrO ypaBHEHUs. Teopema Buera.
VYpaBHEHUsA, CBOAMMBIE K JIMHEMHBIM YpPAaBHEHUAM WIH K KBaJApPATHBIM
ypaBHeHUsM. KBapaTHOE ypaBHEHHE C TapaMeTpoM. PellieHre TEKCTOBBIX 3a4ad C
IIOMOILIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHO-paninoHaNbHble  ypaBHEHUs. PemieHue  poOHO-paIoHaIbHbBIX
ypaBHEeHUU. PelieHne TEKCTOBBIX 3alad € TOMOIIBIO JIPOOHO-pAIlOHATbHBIX
ypaBHeHuH. ['padnueckasi MHTepIIpeTalisl YypaBHEHHM ¢ IByMs IEPEMEHHBIMHU.

Yucnosele HEpaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBA. C0KeHHe
U YMHOXXECHHME YHCIOBBIX HEpaBeHCTB. OLEHWBAHHE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[ToHsATHE O pENICEHMM HEPABEHCTBA C OJHOW IIEPEMEHHOW. MHOXKECTBO
peLIEHUI HEpaBEHCTBAa. PaBHOCHIIbBHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PELICHUMU.
Penrenre nuHENHBIX HEPABEHCTB C OAHOM nepeMeHHOM. CHCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEpPEeMEHHOM. PeleHue TEeKCTOBBIX 3aj1ad C
IIOMOILBIO JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON.

DyHKIUU

OOnacTh onpezeNeHuss U MHOXECTBO 3HaueHUN QpyHkmu. CrnocoObl 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.

Oynkmun Yy = kx, y = kx + b, y = kix, y = x3, y = VX, ¥ = |X| i ux cBoiicTBa.
Kycouno-3anannpie GyHKIUU.

9 KJIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 cremenn u ero cBoictBa. CrTeneHb C palMOHAIBHBIM
IIOKa3aTeieM U €€ CBOMCTBA.

AJiredpanyeckue BbIpaKeHUs

ToxnecTBeHHbIE NpeoOpa30BaHUs BBIPAKEHUN, COJAEP)KAIIMX KOPEHb N-i
cTeneHu. ToXIECTBEHHbIE IPE0Opa30BaHusl BBIPAKEHUH, COAepKAIIUX CTEIEHb C
palMOHAIIBHBIM ITI0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBagpatHoro tpéxunena. PasnoxkeHue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOKUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHus. [Ipumepsl IpUMEHEHUN METOIOB PaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBbl MEPEMEHHOM, rpaUuecKoro MeToja MpH pPEIICHUU
ypaBHEeHU 3-ii u 4-11 CTENEeHEe.

Pemenne qpoOHO-palilnOHAIBHBIX YPABHEHUH.

Pemienune cucreM ypaBHEHUH C IByMsI IEPEMEHHBIMU. PellieHne mpoCcTenImmx
CHUCTEM HEJMHEWHBIX YpaBHEHHH ¢ OByms mnepeMeHHbIMU. ['paduueckuit meron
pELICHUs] CUCTEMbI HEJIMHEHHBIX YpaBHEHHWH C JIByMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUU C JBYMs NEPEMEHHBIMM KAaK MOJEIb PEAIBHOU
CUTYAalUH.

HucnoBsle HepaBeHCTBA. PenieHue JIMHEWHBIX HEpaBEHCTB. Jl0Ka3aTesbCTBO
HEPABEHCTB.

KBagpaTHele HepaBeHCTBA C OJHOM IepeMeHHOM. PemieHue KBaapaTHBIX
HEPABEHCTB Ipa)MueCKUM METOJOM U METOJOM MHTEPBAJIOB. MeTOA MHTEpBAJOB
JUIsl pallMOHAJIBHBIX HEPaBEHCTB. [IpocTelimue HepaBeHCTBA ¢ TapaMETPOM.

Pemenune TeKCTOBBIX 3a1a4 ¢ IOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ nBymMsa nepeMeHHbIMU. PellleHMe HeEpaBeHCTBAa C JIBYMs
nepeMeHHbIMU. CHCTeMBbl HEpPaBEHCTB C ABYMs MepeMeHHbIMH. [paduueckuit
METOJI PEUICHUS] CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMU.

DOyHKIMHA

Oynkums.  CpoiictBa  QyHKUMA:  Hymu — QYHKIOUH,  TPOMEXKYTKU
3HAKOIOCTOSIHCTBA (DYHKIIMHU, TMPOMEXYTKHA BO3pacTaHUsl M YOBIBaHUS (PYHKIIHH,
4ETHBIE U HEUETHBIE (PYHKINH, HanOOJbIlIee U HAaNMEHbILIee 3HAYCHHS] (PYHKIIHH.

KBagpatuunas ¢ynkuuss u e€ cBoiicTBa. Mcmonb3oBaHHE CBOWCTB
KBaJpaTUUHOM  QyHkuMM Uit pemieHus 3azad.  [loctpoenue  rpaduka
kBagpatTuuHol ¢yHkiuu. llomoxkenue rpaduka kBaapaTHUHON (QYHKIUU B
3aBHCHMOCTH 0T & ko3 duirentoB. ['paduku byHkmmii y =ax2, y = a(Xx —m)°u 'y
= a(x —m)? +n. IMoctpoenue rpaduKoB ByHKIHIT C TOMOIIBIO TPEOOPAa30BAHHIL.

HpoOHo-nuHelriHas ¢pynkuus. MccnenoBanrue QyHKIINM.

®ynkuus Y = X' ¢ HaTypaJbHbIM TOKa3aTeneM N U eé rpaduk.

YucioBBIE MOCIEI0BATEILHOCTH U MIPOrPecCum



[Tonsitue umcnoBodt mocienoBaTenbHOCTH. KoOHEUHbIE W OECKOHEYHBIE
nocyienoBaTeabHOCTH.  OrpaHWyYeHHas  MOCJIEA0BATEIbHOCT.  MOHOTOHHO
Bo3pactatomas  (yObIBaromiasi)  moclieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: ONMUCATEIbHBIN, TAOJIUYHBIM, ¢ MOMOIIBI0 (POpPMYIBI N-TO
YJIeHa, pEKyPPEHTHBIN.

Apudmernueckass U TreomeTpuyeckas mporpeccuu. CBOWCTBa UJICHOB
apudmeTnyeckoi u reoMmeTpuueckod mnporpeccuid. Dopmynbl N-ro  WieHa
apupMETHIYECKON M TeoMeTpudecKor mporpeccuit. opMynbl CyMMBI MEPBBIX N
YJICHOB apu(PMETHUECKON M T€OMETPUUYECKOM Mporpeccuil. 3ajlauu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

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

Meroa MmaTemMaTH4eCKON UHAYKIMHU. [[pocTenire mpumepsl.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YUYEEHOI'O
KYPCA «AJTEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YHOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peaju3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C IpPaKTUYECKHUM MPHUMEHEHHEM JOCTKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHHUSA:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSHKEHUH BCEW KU3HU MJIS YCHEHIHON Mpo¢ecCHOHaIbHON
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3¢TeTH4eCKOT0 BOCIIUTAHMA:

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 JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYEeCKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUSA LMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKW U MAaTEMAaTHYECKOW KyJIbTYpPOH Kak CpelICTBOM
NO3HAaHWS MHUPA, OBJIAJICHUEM HaBbIKAMH MCCIIEIOBATEIbCKON AESITENBHOCTH;

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



TOTOBHOCTBHIO TMPUMEHSITh MaTeMaTHYECKHE 3HAHUSI B MHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3JA0POBOTO  oOpa3a JKW3HH  (3J0pOBOE  IHTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryiaspHas (umdeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedJIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOTO e IIpaBa JPyroro 4ejaoBeka;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

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
1J100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPOOJIEM U MyTEeH X pelieHus;

8) ajanranum K M3MEHAIIUMCH YCJAOBUAM COLHUAJBHON U NMPHPOIHOH
cpeabl:

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

HEOOXOMMOCThIO B (POPMUPOBAHMU HOBBIX 3HAHUH, (HOPMYIHpPOBATH UIEH,
MOHSATHUSI, TUMIOTE3bI 00 00BEKTAX W SIBJICHUSAX, B TOM YHCJIC paHEe HEHU3BECTHBIX,
0CO3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHUW W KOMIETEHTHOCTEH, IJIaHUPOBATH
CBOE pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] W JEWUCTBUSA, (OPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

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

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
ba3oBble JJornueckue aeiicTByA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHONIICHWA MEXAy TMOHSATHSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAIIN3A;



BOCIIPUHUMATh,  (opMyIupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIC;

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

JienaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPXKIACHHUH (NpsIMbIE M OT
IIPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHHO JIOKA3aTeIhCTBA MAaTEMaTHYECKHUX
($akTOB, BBHICTPAMBATh APTYMEHTAIUIO, MPHUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyKIeHus;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUMAHTOB  peHICHHsS, BbHIOMpaTh HaumOoJiee  MOAXONAIUMH ¢ yd4€ToM
CaMOCTOSITEIIEHO BBIJICICHHBIX KPUTEPHEB).
ba3oBble ucciaen0BaTe1bCKUE NeHCTBUA:

WCIIOJI30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT IO3HAHUS,
dbopmMynupoBaTh  BONPOCHl,  (uUKcHpyIOIME  MOPOTUBOpEUYHE,  IMpodIiIeMy,
CaMOCTOSITENIFHO YCTaHAaBIMBATh HMCKOMOE W JaHHOE, (POpPMHUpPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

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

CaMOCTOSITENILHO (OpPMYyTUpPOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yibTaTaM
MPOBENEHHOTO  HAONIOACHUS, HCCIEAOBaHUS, OKCIEPUMEHTa, OICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IIICHMIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIABUTATH
MPE/IOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

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

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

BbIOUpaTh (QopMy TpenacTaBieHHs HWHGOpPMALMM U HWUIIOCTPUPOBATH
perraemMbIe 3a/1a9u CXeMaMu, TuarpaMmmMaMi, HTHOU rpaduKoi U MX KOMOMHAIMSIMUY;

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

KoMMyHuKAaTHBHBIE YHHBepPcaIbHble yueOHbIe el CTBUSA



BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKJACHUS B COOTBETCTBUH C YCIOBUSIMU U
HeNsIMH  OOILEHHSs, SCHO, TOYHO, IPaMOTHO BBbIpa)XkaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS MO XOIy PEIICHHS 3aaadd,
KOMMEHTHPOBATh TIOJYyYEHHBIN PE3yIbTarT;

B Xoje OOCYXXIIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMHI,
npoOsieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh HJIEH, HAlEJICHHBIE Ha IOUCK
pellIeHus, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYACTHHUKOB
nauanora, oOHapy)KMBaTh Pa3IMuMe W CXOJICTBO IMO3UIIMN, B KOPPEKTHOH (opme
dbopMyIHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTaBISITh PE3yIbTaThl PEIICHUS 3a/a4H, IKCIIEPUMEHTa, UCCIIeIOBaHMS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIEHHA C Y4ETOM 3ajad
Npe3eHTALUN U OCOOCHHOCTEN ayIUTOPUH;

MOHMMAaTh W HCIIOJ30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaTbHOU
paboThl TpHM peUICHUH Yy4YeOHBIX MaTeMaTHYEeCKHX 3a7ad, MNPUHUMATh Leib
COBMECTHOHM JEATENbHOCTH, IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOW pabOTHI,
pacnpenenatb BuAbl paboT, IOroBapuBaThCs, OOCYXKIaTh MPOIECC U PEe3yibTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKHUX JTFO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBI» H WHBIC); BBIMOJHATH CBOIO 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KayecTBO pe3yjbTaTa M KaueCTBO CBOEr0 BKJIaga B OOMIMM pe3yibTaT IO
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanmus:

BBISIBJISATH MPOOJIEMBbI JIJISl PEIICHHUS B JKM3HEHHBIX M y4E€OHBIX CHUTyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOJX0JAX MPUHATHUS pelieHu (MHIMBUIyaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJATh IUIaH, AJITOPUTM pELIEHUs 3aaud (WIH €ro
4acTh), BBIOMpaTh CHOCOO pEImIeHUS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapHaHThI
peleHnit ¢ yaéToM HOBOM MH(pOpMaIIUu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJIa/IeTh CIOcO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTara
pelIeHus MaTeMaTUYECKOM 3aJ1auu, CAMOMOTHUBALIUU U PEPIICKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a]1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;



OILICHUBATh COOTBETCTBUE PE3yJbTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIOBUSIM, OOBSACHATh MPUUYUHBI JOCTUKECHHS WM HETOCTHXKEHUS 1I€TH, HAXOAUTh
OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPXaTh AMOLUHM TNPU U3yYEHUH MaTEMaTHYECKMX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIIeHUs 3a/1auH.

ITPEAMETHBIE PE3YJ/IbTATDBI

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

Yucaa v BIYMCICHUSA

PannonanbHble uncna.

[lepexoauTh OoT oAHON (HOPMBI 3amMKUCH yucen K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

Hcnonb30BaTh MOHATUS MHOXKECTBA HATYPAIbHBIX YMCEI, MHOXKECTBA LEJIBIX
YHCEJ, MHOXECTBA PALMOHAIBHBIX YHCENI IPHU PELUICHWU 3a7a4, NPOBEICHUU
pacCy)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 IIpaBUia
JNIEUCTBUN, IPUEMBI PALIMOHAJIBHBIX BBIYMCIIEHUM.

BpINoMHATE AEMCTBUS CO CTENEHSMU C HATYPAJIbHBIMHU IMOKA3aTEIIAMHU.

HaxonuTe 3Haue€HMS YHCIOBBIX BBIPAXKCHUM, COJACPKALIMX PALUOHAIBHBIE
YuCia W CTENECHH C HATypalbHBIM IIOKa3aTeleM, NPUMEHSITh Pa3HOOOpa3HbIC
CroCcoObI U MPUEMBI BBIYUCIICHHUSI, COCTABIISATh U OLIEHUBATH YMCIJIOBBIE BhIPAKEHUS
IIPU pEeLICHUHU PAKTUYECKUX 3aa4 U 3a/1a4 U3 JIPYTUX YUEOHbIX MPEIMETOB.

OkpyryiIiTh 4Mclia C 33JaHHOM TOYHOCTBKO, A TaKXe IO CMBICIY
MPAKTUYECKOM CUTYallMW, BBINOJHATh TMPHUKHUIKY M OLEHKY pe3yibTara
BBIYMCJICHUN, OLICHKY 3HAYEHUU YHCIIOBBIX BBIPAKEHWM, B TOM YHUCJIE IIpHU
pPELIEHUN MPAKTUYECKUX 3a7a4.

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

Pemate npakTUKO-OpMEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLICHHEM
BEJINYMH, MNPONOPLHOHAIBHOCTBIO BEIWYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aa4 C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMMU
paccMaTpUBaEMbIX 0ObEKTOB.



J1eTuMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PELICHUH 3a/1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AEAUMOCTH CYMMBbI U TPOU3BEACHUS LIETbIX YHCEIL.

PacknaapiBaTh HAa MHOKUTEIN HATypaJbHbIC YKCIIA.

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

Haxonute Hambonbuii OO JenWTeNh M HauMEHbIee 00Iee KpaTHOE
YHCEJ U UCIIOJb30BaTh UX MIPU PEUICHUM 33/1a4, IPUMEHSITh allroput™ EBKinaa.

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

AuredpanyecKue BbIPpaKeHUs

Bripaxkenus ¢ nepeMeHHbIMH.

Hcnonb3oBaTh aire0Opandyeckyrd TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHATH
e€ B IpoIecce OCBOSCHUS yueOHOIo MaTepHaia.

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

Hcnonp30BaTh  IIOHSATHE  TOXKACCTBA,  BBIMNOJHATH  TOXKJICCTBCHHBIC
npeoOpa3oBaHusl BEIPAKEHUH, JOKa3bIBaTh TOXKIECTRA.

MHOTr04JICHBI.

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

BeimonHaTe nercTBus (ClokeHue, BEIYMTaHUE, YMHOXKEHHUE) C OJHOWICHAMU
¥ C MHOTOWICHAMHU, MPUMEHSATh (DOPMYJIbI COKpPAIIEHHOTO YMHOXKEHUS (KBaaApaT U
Ky0 CyMMBI, KBaJpaT M KyO pa3HOCTH, Pa3HOCTh KBaJpPaTOB, CyMMa M Pa3HOCTb
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
U3 MaTEMATHUKH, CMEKHBIX IPEAMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATypAIbHBIMHM IOKAa3aTEIAMHU 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 AP YHCEN, SBISIIOMIUXCA pPEIIEHUEeM JUHEHHOTro
YpPaBHEHUSI C ABYMs IEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIHMHEHMHOTO ypaBHEHHUS C
JIBYMsI TEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUH.

Pemarhb cucteMbl ABYX JIMHEMHBIX YPaBHEHHUM C ABYMs IIEPEMEHHBIMU, B TOM
qucie rpapuyecku.

CocTaBnaTh M peuiath JMHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCIOBUIO 3a/layd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1ayM MOJTY4YEHHBbIN pe3yibTar.

DyHKIMHA

Koopaunats! u rpaduxu.

N300pakath HA KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATAM, JTy4H, OTPE3KH, HHTEPBAJIbI, 3aIUCHIBATh YHCIOBBIC TPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

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

OyHKIMH.

Ctpouts rpaduKu TMHEUHBIX QYHKIUH.

OnuceiBaTh 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 pEabHbBIX IPOLECCOB
Y 3aBUCUMOCTEM.

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

Hcnonp30Bath rpaduku AJis UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IIPU
pelleHuy 3a7a4 U3 JPYTux Y4eOHbIX MPEAMETOB U pealbHON )KU3HHU.

K konIry oOyuyeHust B 8 kj1acce oOyJaromuiics OJTyYuT CASAYIONTUE MPEeIMETHbBIC
pe3yJIbTaTHI:
YucJia 1 BBIYUCIEHUS
HppanmonanpHble Yuca.
[loHnMaTh W HCHOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX
MHOJKECTB.
CB00OOHO OTepupOBaTh MOHATUIMU: KBAAPATHBIM KOPEHb, apu(hMETUICCKUIMA
KBaJIpaTHBIM KOPEHb, UPPALMUOHAIBHOE YUCIIO, HAXOAUTh, OLICHUBATH KBAJIPATHBIC
KOpHH, UCTIOJIB3YySI ~ TPU  HEOOXOJUMOCTH  KaJIBbKYJATOD, BBIMIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKAIIUX KBaApaTHbIE KOPHU, HCIIONIb3YS
CBOWCTBA KOPHEN.

Hcnonp30BaTh HadaJgbHBIE IPEICTABICHUS O MHOXECTBE JEUCTBUTEIIBHBIX
Yyucen JJIsl CPAaBHEHUSI, OKPYTJICHUS U BBIUUCIECHUN, N300paXkaTh JACHUCTBUTEIbHBIC
Yyyclia TOYKaMHU Ha KOOPAUHATHOW MIPSMOM.

Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO ECATUYHBIX
npobeit u cremeHeil uncna 10, 3amUCBHIBaTh W OKPYIJIATH YHCIIOBBIE 3HAYEHUS
pealIbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

JlenmuMoCTb.

CBoOOIHO omepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJII0, NPUMEHSThH
CBOWCTBA CPAaBHEHUM IO MOIYJIO, HAXOAUTb OCTATKH CYMMBI U IPOU3BEIACHHUS 110
JAHHOMY MOAYJIIO.

AnreOpandeckue BbIPaKeHUS

JpoGHO-panimoHaibHbIE BEIPAKEHHUS.

Haxomuth gomyctuMble 3HAu€HUS MEPEMEHHBIX B JIPOOHO-paIOHATbHBIX
BBIPKECHHUSIX.

[IpuMeHATh OCHOBHOE CBOMCTBO PaIlMOHAIBHON JPOOH.

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

BoInonHATE TOXKAECTBEHHBIE MPe00Opa30BaHMs PAlMOHATBHBIX BBIPAKECHUI.

[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 LEIbIM MOKa3aTEeNIEM.

HppanmoHanbHbIE BEIPAKEHUS.

HaxoauTpe nqonyctumele 3HaU€HHS IEPEMEHHBIX B BBIPAKEHUSX, COJIEPHKALIUX
apu(pMeTnYecKre KBaJApaTHbIE KOPHHU.

BrinonHaTe npeoOpa3zoBaHus HPPALMOHAIBHBIX BBIPAKEHUH, HCHOJB3YS
CBOWCTBA KOPHEMN.

YpaBHeHMs U HEpaBeHCTBA

Pemiars kBagpaTHbie ypaBHEHUS.

Pemats qpo6GHO-paninoHanbHble ypaBHEHUS.

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

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



[lepexoauts OT cioBecHOW (OPMYIUPOBKH 3amauu K e€ anrebpandeckoi
MOJIEJIM C TIOMOUIbIO COCTaBJICHHS YPaBHEHHsS WM CHCTEMbl YpaBHEHHI,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H MOJYYCHHBIN pe3ynbTar.

ITpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB [UIsl CPaBHEHMS, OLICHKH,
pelaTh JMHEWHbIE HEPAaBEHCTBA C OAHOM IEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIMI0 MHOXECTBA PEHICHUH HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TonumaTth ¥ KCHOJIB30BaTh (DPYHKUMOHAJIBHBIE MOHATUS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O0O03HAUYEHUs), OINpPENENATh 3HAueHUE (YHKUMU IO 3HAYEHUIO
apryMeHTa, OIpeIesITh CBOMCTBA (YHKIIUU 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 MOHATUSIMM: KOPEHb N-U CTENEHH, CTENEHb C
palMOHAJIBHBIM IIOKa3aTelleM, HAaXOAWTbh KOPEHb N-H CTENEHU, CTEIEHb C
palroHaIbHBIM [OKA3aTeJIeM, HCIONb3ysS MpPU HEOOXOTUMOCTH KaJbKYJISATOD,
IIPUMEHATH CBOMCTBA KOPHS N-I CTENIEHU, CTEIICHU C PAL[MOHAIbHBIM I10KA3aTEIIEM.

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

CpaBHHBaTh M  yHOPSAIOYMBATH JICHCTBUTENBHBIE UYHCIIA, OKPYIJIAThH
JNEUCTBUTEIBHBIE YUCIIA, BBINOJIHATh IPUKHUAKY PE3YyJIbTaTa BBIYMCIICHUM, OLIEHKY
YUCJIOBBIX BBIPAYKECHUM.

AnreOpandeckue BbIPaKeHUS

CBOOOHO oOMEepUpOBaTh 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 KBaIpAaTHBIE YPABHEHUS C IAPAMETPOM.

Pewats nuHENWHBbIE HEPABEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJIOB, M300pakaTh PELICHUE HEPABEHCTB HA YMWCIOBON MpPSMOH,
3aIIMChIBATh PELIEHUE C [IOMOILBI CUMBOJIOB.

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

Pelats HECIIOKHBIE CUCTEMBI HEJIMHENHBIX YPAaBHEHUH C IIapaMETPOM.



[TpuMeHsI T METO/IbI PaBHOCHIIBHBIX IIPE0Opa30BaHui, 3aMEHbI IEPEMEHHOI,
rpaduueckoro MeToa MpM perieHny ypaBHeHU! 3-i u 4-i1 creneHex.

Pemarp cucTeMbl JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIFOUAIOLIUE KBAJPAaTHOE HEPABEHCTBO, H300pa)kaThb pEIICHHE CUCTEMBI
HEPABEHCTB HA YMCJIOBOW IMPSIMOM, 3aIIMCHIBATH PEIIEHUE C IIOMOIBIO CHMBOJIOB.

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

ITpoBoAMTH HcCIENOBAaHUSI YPABHEHUN M CUCTEM YPAaBHEHMM, B TOM UHUCIE C
OPUMEHEHHEM TIpaUyecKuX TNpeACTaBICHUN (yCTaHABIMBATh, MMEET JIH
YPaBHEHHE WJIM CUCTEMA YPaBHEHUH pELIEHUs, €CIU 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
MAaTeMaTHYECKOW MOJEIN peajJbHOM CHUTyallMM WIM NPUKIAJIHOM 3aJayH,
UHTEPIIPETUPOBATH MOJIYUCHHBIE PE3YJIbTAThl B 33IaHHOM KOHTEKCTE.

YucioBble MOCT€10BATEILHOCTH H IPOrPeccuu

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YyHKUUSA, Tpapuk
(GyHKIMM, TpsMas MPONOPLUUOHAIBHOCTb, JHUHEHHass (QyHKUMs, oOpaTHas
IPOMOPIUOHAILHOCTD, Tapaboia, runepOoia, KyCOUYHO-3aJaHHast PYHKIIHSL.

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

Pacnio3naBate kBaapaTHuHyr (QYHKUHIO MO (opMyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

Omnpenensars nmoyiokeHue rpaduka KBaApaTUYHONM (YHKIUU B 3aBUCUMOCTHU
oT €€ K03 PUITMEHTOB.

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

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

Ha npumepe kBagpaTuyHoil GpyHKumu ctpouts rpaduk Gynkmmu y =af(kx +
b) + ¢ ¢ momoikio mpeodpaszoBanuii rpaduka Gyukuun y=Ff(X).

WnmocTpupoBaTh € MOMOIIBIO Tpaduka peajgbHYl0 3aBUCHUMOCTh WM
IPOIIECC M0 UX XapaKTePUCTUKAM.

ApupmMeTndeckas ¥ reoMeTpruuecKas Mporpeccun

CB0OOJHO OnEpPUPOBATh MOHATUSAMU: MTOCIEA0BATEIBLHOCTD, apUPMETHUECKAS
Y T€OMETPUYECKAs IIPOTPECCHUM.



3amaBaTh MOCJENOBATEILHOCTH PA3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (HOPMYJITBI N-TO WICHA, PEKyPPEHTHBIM.

BrImonHAT,  BBIYMCICHWS € HWCHOJb30BaHWEM (GopMysn N-ro  dYieHa
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WIEHBl MOCIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOM
MJIOCKOCTH.

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

PacroznaBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEUYHBIX
MOCJICIOBATEILHOCTEH,  OTPAaHUYEHHBIX  IOCJIENIOBATEILHOCTEH, MOHOTOHHO
BO3pacCTaromuX (yOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

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

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



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne i/

10

11

HaumeHoBaHue pa3iesioB U TeM
NporpamMmblI

UNCJIA U BBIUMCJIEHUA.
PannonaneHble yncna (IOBTOPEHUE)

AJITEBPAMYECKUE BBIPAKEHU .
Bripaxkenus ¢ nepeMeHHBIMU

YPABHEHUA 1 CUCTEMbI
YPABHEHUI. JIuneiinbie ypaBHEHHS

YMCJIA 1 BBIYUCJIEHMA. Crenens ¢
HaTypaJIbHBIM II0Ka3aTelIeM

AJITEBPANYECKUE BBIPAKEHI .
MHorouiaeHs!

AJI'TEBPAYECKUE BbIPAXXEHU .
DopMyJIbl COKPAILEHHOTO YMHOKEHUS

YNCJIA 1 BBIYUCIIEHUS. [lenumocth
OYHKIHNU. KoopanHaTsl u

rpadukn. OyHKIIHH

OYHKUUU. JIuneiinas GyHKIusA

YPABHEHUWA 1 CUCTEMBI
YPABHEHMU. Crcrembl IMHEHHBIX
YpaBHEHUI

[ToBTOpenue, 060061IeHNE,
CHCTeMaTHu3alus 3HaHu!

KoanuecTBOo 4acoB

Bcero

11

10

23

14

10

17

16

14

KonTpoabHsbie
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

JlomoaHuTeabHAas
uHopmanus



OBIIEE KOJIMYECTBO YACOB I10

136
I[TPOIT'PAMME



8 KUIIACC

KouunyecTBO 4acoB JIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie) JdonmosHuTEIbHAS
Ne ni/m KonTposbHbIE
NMPOrpamMmmbl Bcero o0pa3oBaTte/ibHbIC uHopmanus
padoThI pecypesI
YPABHEHUA 1 HEPABEHCTBA. 20 1
Hepapencrtpa
UNCJIA U BBIUMCJIEHUS. KBanpaTHbiit 17 1
KOPEHb
YPABHEHUA 1 HEPABEHCTBA. 17 1
KBanpaTHble ypaBHEHUs
AJITEBPAMYECKUE BBIPAKEHU L. 17 1
JIpoOHO-palinoHalIbHbIE BHIPAKEHUS
YPABHEHUA N1 HEPABEHCTBA. 19 1
JIpoOHO-palinoHanbHble ypaBHEHUS
OYHKINN 15 1
AJITEBPAMYECKUE BBIPAKEHU . 14 0
Crenenu
UNCJIA U BBIUUCJIEHUA. lenumocTh 7 1
[ToBTOpenue, 0600IIEeHNE, 10 1
cUCTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 3

I[TPOIT'PAMME



9 KUIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmsblI

OYHKINN

YPABHEHUMA 1 HEPABEHCTBA.
KBanpaTHble HEpaBEeHCTBa

YPABHEHWA 1 HEPABEHCTBA.
YpaBHEHHUs], HEPABEHCTBA U UX CUCTEMBI

YMCJIOBBIE ITOCJIEAOBATEJIBHOCTHU
N ITPOI'PECCHH

AJI'EBPAYECKUE BBIPAXKEHU .
CreneHsb ¢ palOHaJIbHBIM [10KA3aTENEM

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KoanuecTBo 4acoB

Bcero

25

15

25

25

12

34

136

KonTposbHbIE
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

JlonoTHUTENbHAS
uHpopMan U






IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoka KoHTpoIbHbie uugposbie JlonoTHUTebHAS
Beero oOpa3oBaTe/ibHbIE uHpopmManu
padoThI pecypest
[ToBTOopenue. ParmonanbHble Yncia 1 0
IToBTOpenue. CpaBHeHueE,
YHOPSIOYMBAHUE U apU(METHIECKHIE 1 0
NEHCTBUS C pallMOHaIbHBIMU YHCIAMHU
IToBropenue. Uucnosas npsmasi, MOLYJIb 1 0
qyucia
[ToBTOpenue. [IpoieHTHI, 3aNKUCh
MIPOLIEHTOB B BHUJIE ApoOU U ApoOu B BUIE 1 0
MPOIICHTOB
[ToBTOpenue. Tpu OCHOBHBIE 3a/1a4n HA 1 0
MIPOLIEHTHI
[ToBTropenue. Tpu ocCHOBHBIE 3a/1aUn Ha 1 0
MIPOLICHTBI
[ToBTOpeHue. Penenne TEKCTOBBIX 3a7a4 1 0
apu(pMETHYECKUM CITIOCOOOM
[ToBTOpenue. Pemenne 3a1a4 u3 peasibHOM
MPAKTUKU Ha YacCTH, TPOOH, MPOLIEHTHI, 1 0
MPUMEHEHHE OTHOIICHUN U TPONOPIUii
IIPU pElIeHUH 3aa4
[ToBTOpenue. Pemenne 3a1a4 u3 peasibHOM 1 0

MPAKTUKU Ha YacCTH, TPOOH, MPOLIEHTHI,



10

11

12

13

14

15

16

17
18

19

20

21

22

23

IIPUMEHEHHUE OTHOLIECHUN U ITPONOPLUI
IIPY PEIICHUN 3aa4

[ToBTOpeHue. PeanbHble 3aBHCUMOCTH;
pellieHre 3a1a49 Ha JIBIKEHUE, padoTy,
MOKYIIKH, HAJIOTH

KontponbHas padoTa mo teme
"PannoHanpHEIe yncia"

Bripaxxenue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPQXKEHUS C IEPEMEHHBIMU

BripakeHue ¢ nepeMeHHbIMU. 3HaYEHHE
BBIPAKECHUS C [IEPEMEHHBIMU

Bripaxxenue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPQXKEHUS C IEPEMEHHBIMU

[IpeacraBnenune 3aBUCUMOCTH MEX]Y
BEJIMYUHAMU B BUJIE (GOPMYIIBI

IIpencrasneHune 3aBUCUMOCTH MEXKY
BEJIMYMHAMU B BUI€ (POPMYITBI

Boruncnenus no gopmynam
Brruucnenus no gpopmynam

VYpaBHenue ¢ ogHol nepeMenHoil. KopeHb
ypaBHEHUS

CgolicTBa ypaBHEHUM C OJTHOU
MepEeMEHHON

CaolicTBa ypaBHEHUH C OAHOMN
MEPEMEHHOM

PaBHOCHUIIBHOCTH ypaBHEHHUI

YpaBHEHHE KaK MaTEMATHYECKAsI MOJIEIIb
peanbHON CUTYyaluu



24
25

26

27

28

29

30

31

32

33

34

35

36

37

38

Uucio KopHEed JIMHEWHOTO YPaBHEHUs
Hucno KkopHEN TUHEWMHOTO YpaBHEHUS
Pelrenne TeKCTOBBIX 33/1a4 C TOMOIIBIO
JINHEMHBIX YpaBHEHUHN

JInHenHoe ypaBHEHHE, COJEpkKaLIEE 3HAK
MOAYJIst

KontponbHas paboTa mo TeMam
"BeipaxkeHus ¢ nepeMeHHbIMA ",
"JIuHelHbIEe ypaBHEHUS"

Crenensb ¢ HaTypaJIbHBIM [TOKAa3aTeIEM
CBoiicTBa CTeNEHHU C HATYpaIbHBIM
MoKa3aTenemM

CBolicTBa CTENEHH C HATYpaTbHBIM
MMOKa3aTeIeM

CBoiicTBa CTeNEHU C HATYpaIbHBIM
MTOKa3aTeIeM

3anuck 4ucia B 1eCATUYHON MO3ULIMOHHOMN
CUCTEME CUUCIICHUS
3amnuch Yucia B JeCITUYHON ITO3UIIMOHHOMN
CUCTEME CUUCIICHUS

OpnowieHbl. OQHOWIEH CTaHAAPTHOIO
Buaa. CteneHb OqJHOYIEHA

OpnowieHbl. OQHOWIEH CTaHAAPTHOTIO
Buja. CTeneHs OJTHOWICHA

MHorowieHsl. MHOTO4IEH CTaHIapTHOTO
BHuja. CTeneHb MHOrO4IeHa

MHorowieHsl. MHOrO4WIeH CTaHAapTHOIO
Buja. CTeneHb MHOTOWIeHa



39
40
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42
43
44
45

46

47

48

49
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52

53

54

CrnoXeHHE U BRIUMTAHHE MHOTOYJICHOB
Crno’keHne U BEIYUTAaHNE MHOTOYJICHOB
CrnoXeHHE U BRIUMTAHNE MHOTOYJICHOB
VYMHOXEHUE U JACJIICHHUEC MHOT'OYJICHOB
VYMHOXEHUE U JACJIICHHUEC MHOT'OYJICHOB
VYMHOXEHUE U JACJIICHHUEC MHOT'OYJICHOB
VYMHOXEHUE U JACJIICHHUEC MHOT'OYJICHOB

[IpeoOpa3oBaHue 1ENOTO BHIPAKCHHS B
MHOT'OYJICH

[IpeoOpa3oBaHue 1EIOTO BBIPAKEHHS B
MHOTOYJICH

[IpeoOpa3oBaHue 1ENOTO BHIPAKCHHS B
MHOTOUJICH

Kopuu MHOrO4sI€HA
Kopuau MHOrOUNIeHa

ToxnectBo. Tox/1€eCTBEHHBIE
peoOpa3oBaHus anredpandecKux
BBIPAKCHUIN

ToxnectBo. TOXXIECTBEHHBIE
peoOpa3oBaHus anredpandecKux
BBIPAKCHUIN

ToxnecTtBo. TOXXIEeCTBEHHBIE
npeoOpa3oBaHus AreOpandecKux
BBIPAKECHH I

ToxnecTtBo. TOXXIEeCTBEHHBIE
npeoOpa3oBaHus areOpandecKux
BBIPAKECHH I

e
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ToxnectBo. Tox/1€eCTBEHHBIE
npeoOpa3oBaHus AreOpandecKux
BBIPAKECHH I

JloKka3aTeabCTBO TOXKIECTB

Kontponbras padota mo temam "CTterneHb
C HAaTypaJIbHBIM TTOKa3ateseM",
"MHorouness!"

KBanpat cymMmBbI 1 KBaJipaT pa3HOCTH JIBYX
BBIPAKECHH I

KBaznpaT cyMMBbl HECKOIBKUX BBIpaKEHUN

Ky6 cymmbI 1 Ky0 pa3HOCTH IBYX
BBIPAKECHH I

Pa3HoCTh KBaipaTOB ABYX BBIPAKECHUI

IIponsBeneHne pa3sHOCTH U CYMMBI IBYX
BBIPAKCHUIN

[IpousBeneHre pa3sHOCTH U CYMMBI IBYX
BBIPAKECHH I

CymMa 1 pa3HOCTh KyOOB IBYX
BBIPAKCHUI

CymMma 1 pa3HOCTb KyOOB JIByX
BBIPAKECHH I

Paznoxenne MHOTOUICHA HA MHOKHTEIH

IIpousBeneHne pa3HOCTA CYMMBI IBYX
BBIpR)XEHUH, CyMMa U pa3HOCTh KyOOB
JBYX BBIpaXXKCHUHI

Paznoxenne MHOTOUICHA HA MHOKHTEIH

Brinecenue 001ero MHOXUTENA 3a CKOOKHU
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77
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79
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81

82
83
84

85

Meroa rpynnupoBku

Kontponbras padota mo teme "dopmyiibt
COKpAIIEHHOI'0 YMHOXEHUS"

JemumocTs nenbix uncen. CBoicTBa
IEITUMOCTH

JemumocTh nenbix uncelr. CBoicTBa
JIETUMOCTH

[IpocTeie u cocTtaBHbIC uncia. YETHBIE U
HEYETHBIC YHCIa

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

[Ipu3Haku JeIMMOCTH CYMMBI U
MIPOU3BEICHUS LIEJIbIX YUCEI MPU PEIICHUHN
3amaq

HauOospmuii o0t JeIUTENb 1
HauMeHbIIIee 00Iee KPpaTHOE IBYX YUCEIT

B3auMHO mipocThle ynciia
Anroput™m EBknupa. Jlenenue ¢ ocTaTkoM

CpaBHEHUS LENBIX YUCEIT IO MOJTYIIIO
HaTypaJIbHOTO YKcia

KoopaunaTa Touku Ha mpsiMoit
HucnoBbie TPOMEKYTKH
YucoBble IPOMEKYTKH

Paccrosinre Mexny I1ByMs TOUKaMU
KOOPJMHATHOW MPsIMOM
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93

94

95

96
97
98

IIpssMoyronbHas cucTeMa KOOpPAHUHAT.
AOcmycca 1 opJIMHaTa TOYKH Ha
KOOPJIMHATHOM MJIOCKOCTH

[IpsimoyrosbHas cuCTeMa KOOpAUHAT.
Abcuucca ¥ opAMHATa TOYKU Ha
KOOPAMHATHOM INIOCKOCTH

[Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

Urenue rpaduKoB peabHbBIX
3aBUCUMOCTEHN

O yYHKIIMOHAIBHBIE 3aBUCUMOCTH MEXKIY

BEJIMYUHAMU
[Tonstue pynakuu. OyHKIUSA KaK
MaTeMaTH4eCKast MOJIENb PEaTbHOTO
mporecca

[Tonstue Qynkuu. OyHKIUSA KaK
MaTeMaTHYecKasi MOJIENb PEaJIbHOTO
mpotecca

[Tonarue Gpynkuuu. OyHKIUS KaK
MaTeMaTH4ecKasi MOJIENb PEaJIbHOTO
mpotecca

OO6nacTh onpeneneHus U 00J1acTh
3HAaYeHUN QYHKIUU

OO6acth onpeesieHus 1 00J1acTh
3HAaYeHUN QYHKIIUU

Crnioco0wl 3amanus GyHKITUN
I'paduk Gysakmmm

KontponbHas padoTa mo teme



"Koopaunats! u rpadpuku. Oyaxmm”

99 Jlunetinas gyHkius, e€ cBoiiCcTBa
100 Jluneiinas QyHkius, e€ CBOUCTBA
101 Jluneiinas QyHKIus, e€ CBOHCTBA
102 I'paduk muHEHHON QyHKIIUN

103 I'padux nuHeHON QyHKIIUN

104 I'paduk muHEHHON QyHKIIUN

105 I'padux nuHeHON QyHKIIUN

106 I'paduk yakmum y = | x |

107 I'padux pyHkumm y = | X |

108 I'paduk yakmum y = | x |

109 I'padux pyHkumm y = | X |

110 Kycouno-3anannpie hyHKIIMN
111 Kycouno-3ananubie pyHKINU
112 Kycouno-3anannpie hyHKIIMN
113 Kycouno-3ananubie pyHKINU

KontponbHas paboTa mo TeMam

114 "NenumocTts", "Jluneitnas pyHkuus"

115 VYpaBHeHUE ¢ IBYMS TIEPEMEHHBIMHU

116 VYpaBHeHHE ¢ IBYMS [IEPEMEHHBIMU

117 I'paduk muHEHHOTO ypaBHEHUS C ABYMSI
IIEPEMEHHBIMU

118 I'padux TMHEHHOTO ypaBHEHHS C ABYMS
IIEpEMEHHBIMU

119 CucreMbl TMHENHBIX YPaBHEHUN ¢ ABYMs

MNEPpCMCHHBIMU

e e e e e T T o S S e e S SN =
O O O O O O O OO O O O O O O

[



120

121

122

123

124

125

126

127

128

129

130

CucreMbl TMHENHBIX YPaBHEHUN € ABYMS
IIEPEMEHHBIMU

I'paduueckuii METOI peIIeHUs] CHCTEMBI
JIMHEWHBIX YPABHEHUN C ABYMs
[IEPEMEHHBIMU

I'paduaeckuii MeToa pereHus: CHCTEMBI
JIMHEMHBIX YPAaBHEHUU C IByMsI
NepeMEHHbIMU

Pemenue cucrem JTMHENHBIX YPaBHEHUM C
IBYMsI IEPEMEHHBIMU METOJIOM
MOJICTAHOBKU ¥ METOJOM CJIOKECHHUSI

PemreHne cucreM JTUHEHHBIX YPAaBHEHUH C
IBYMs IIEPEMEHHBIMU METOJOM
MIOJICTAHOBKU U METOAOM CIIOKCHHUS

PemreHne cucreM JTUHEHHBIX YPAaBHEHUH C
JIBYMS IEPEMEHHBIMU METOJI0M
ITOZCTAHOBKHU U METOJOM CJIOKEHUS

Pemenue cucrem JIMHENHBIX YPaBHEHUM C
ABYMA ICPEMCHHBIMHA MCTOAOM
IIOACTAaHOBKHU U METOAOM CIIOKCHU A

CucreMa IByX JTMHEUHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU KaK MOJEIb
peanbHOM CUTYyaluu

KonrtponsHas padora no teme "Crucremsl
JIMHEHHBIX YpaBHEHUN"

[ToBTOpenue u o6o0meHue. Beipaxxenus ¢

NEPpCMCHHBIMU

[ToBTOpenue u 0606menne. CTeneHs ¢
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HaTypaJIbHBIM II0OKa3aTelIeM

[ToBTOpenue u 0606menne. OqHOUTICHBI U
MHOTOWIECHBI. TOXICCTBEHHEIC
peoOpa3oBaHus anredpandecKux
BBIPAKCHUIN

[ToBTOpenue u 0600meHne. @opmMyIIbl
COKPAIIEHHOTO YMHOXKEHHUS

[ToBTOpenue n 0606menne. Koopauuater u
rpaduKH.

[ToBTOpenue u 0606menue. Jluneitnas
¢byHKIMA U €€ CBOWCTBA

HroroBast koHTpOIBHAS paboTa
[ToBTOopenue u o6o0meHue. Pemenue
CUCTEM JIMHENHBIX YPABHEHUH C ABYMsI
MIepeMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136



8 KUIIACC

Ne i/

A W0 DN

10

11

Tema ypoka

UucnoBbie HEpAaBEHCTBA

CBolicTBa YHMCIIOBBIX HEPABEHCTB
CBolicTBa YMCIIOBBIX HEPABEHCTB
JlokazaTenbCcTBO HEPABEHCTB
Hepasencto ¢ nepemennoi. Ctporue u
HECTPOTHE HEPaBEHCTBA

HepasenctBo ¢ nepemenHoit. Ctporue u
HECTPOTHE HEPABEHCTBA

CrnoxeHne 1 YMHOKEHUE YUCIIOBBIX
HepaBeHCTB. OLeHUBaHUE 3HAYCHHUS
BBIPAKECHUS

CrnoxeHne 1 YMHOKEHUE YUCIIOBBIX
HepaBeHCTB. OLeHUBaHUE 3HAYCHUS
BBIPAKECHUS

[ToHsiTHE O pellIeHNU HEPABEHCTBA C OJHOM
nepeMeHHON. MHOXeCTBO pelIeHHI
HEpaBEHCTBA

[ToHsiTHE O pellIeHNN HEPABEHCTBA C OJHOM
nepeMeHHON. MHOXeCTBO pelIeHHI
HEpaBEHCTBA

PaBHocuibHBIE HepaBeHCTBAa. HepaBeHCTBO-
CIIEJICTBUE

KoanuecTBo 4acoB

Bcero

T

KonTposbHbIE
padoThI

o O O o

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcbl

JlonoTHUTENbHAS
uHpopmManuA
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Hucnossle IPOMEKYTKU

JIvuHeitHoe HEpaBEHCTBO C OJIHOM
IIEPEMEHHON U MHOKECTBO €r0 PEILICHUI

Pelienne TMHEHHBIX HEPABEHCTB C OJHOM
MepEMEHHOMN

PemieHne MMHENHBIX HEPABEHCTB C OHOMU
MIEPEMEHHOM

Pelienne TMHEHHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOM

CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM
MepEeMEHHOMN

CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
MIEPEMEHHOM

Pelmenne TeKCTOBBIX 3a71a4 C TOMOIIBIO
JIMHEUHBIX HEPABEHCTB C OJHOMU
MIEPEMEHHOM

KoHnTtponbHas pabota mo Teme
"Hepasencrtna"

KBanpaTHbie KOpHU

Apudmerndeckuii KBaApaTHBIN KOPEHb U
€ro CBOMCTBA

Apudmerndeckuii KBaApaTHBIN KOPEHb U
€ro CBOMCTBA

[ToHATHE HppPALMOHAIEHOIO YHUCIIA.
JeiicTBus ¢ HppalMOHAIILHBIMU YUCIIAMHU

CBolicTBa ACMCTBUI C UPPALIMOHATILHBIMU
YHUCIIAMU

CBolicTBa AEWCTBUN ¢ UppaALlMOHATIbHBIMU



27

28
29

30

31

32

33

34

35

36

37

qucjaaMu

CBolicTBa ACMCTBUI C UPpALTMOHATILHBIMU
qucjiamMmu

CpaBHEHHE UPPALUOHATIBHBIX YUCEI
CpaBHeHuE MppalOHaIbHbBIX YUCEI

MHOXeCTBO NEHCTBUTEIbHEIX YHCEIL.
[IpencraBneHus 0 paCIIMPEHUSIX YNCTOBBIX
MHOKECTB

JonycTumMble 3HaUYEHUS IEPEMEHHBIX B
BBIPAXEHUSIX, COJIEPKAIINX
apudmeTHyecKre KBaJpaTHble KOPHU

JlonycTuMble 3Ha4EHUS IEPEMEHHBIX B
BBIPAKEHUSX, COJEPIKAIINX
apupMeTHUECKUE KBaIpaTHbIE KOPHU

ToxaecTBeHHbBIE TpeoOpa3oOBaHUs
BBIPAXKEHUI, COJIEPHKALIUX
apudmeTHUecKre KBaIpaTHbIC KOPHU
ToxaecTBeHHbIE MpeoOpazoBaHuUs
BBIPAXKEHUM, COJIEPHKAITUX
apudmeTHuecKre KBaIpaTHbIE KOPHU
ToxaecTBeHHbIE MpeoOpazoBaHuUs
BBIPAXKEHUM, COJIEPHKAITUX
apudmeTHyecKre KBaJpaTHbIe KOPHU
ToxaecTBeHHbBIE TPpeoOpa3oOBaHUs
BBIPAXKEHUM, COJIEPHKALIUX
apudmeTHyecKre KBaJpaTHbIe KOPHU
KonTtponsHas pabora no Teme
"KBaznpaTHblii KOpeHb"
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KBanpaTHOoe ypaBHEHUE

dopmyiia KOpHEN KBAJIPaTHOTO YPABHEHUS.
KonnuecTBO neiCTBUTENBHBIX KOPHEH
KBaIPaTHOTO YpaBHEHUS

dopmyiia KOpHEN KBAJIPaTHOTO YPABHEHUS.
KonnuecTBO NEMCTBUTENBHBIX KOPHEH
KBaJIPaTHOTO YpaBHEHUS

dopmyiia KOpHEN KBAJIPaTHOTO YPABHEHUS.
KonnuecTBO NEMCTBUTENBHBIX KOPHEH
KBaJPaTHOI'O YpaBHEHUS

dopMya KOpHEW KBaIpaTHOIO YPaBHEHHUS.
KonnuecTBO neiCTBUTENBHBIX KOPHEH
KBaJPaTHOI'O YpaBHEHUS

Teopema Buera
Teopema Buera

YpaBHEHUSI, CBOAUMBIE K JIMHEMHBIM
YPaBHEHUSIM WM K KBaJIpaTHbIM
YpaBHEHUSAM

YpaBHEHUs], CBOIUMBIE K TUHEUHBIM
YpaBHEHUSAM WU K KBaJPaTHBIM
YpaBHEHUSAM

KBagpaTtHOoe ypaBHEHHE C MTapaMeTpOM
Pewienne kBagpaTHbIX ypaBHEHUH C
napameTpamu

Penienue kBagpaTHBIX YpPaBHEHUM C
napameTpamu

Penienue kBagpaTHBIX YpaBHEHU,
coJieprKalliX 3HaK MOIYJIs



o1

52

53

54

55

56

S7

58

59

60

61

62

63

Pemienne kBagpaTHbIX ypaBHEHMI,
COJIEpIKalIMX 3HAK MOIYJIS

YpaBHEHHE KaK MaTEMATHYECKAS] MOJENb
pEAbHON CUTyaluu

Perrenne TeKCTOBBIX 3a7a4 ¢ HOMOIIILIO
KBaIPATHBIX YPaBHECHUM

KonTtponsHas padora no Teme "KBanparnsie
ypaBHEHUS"

PaLII/IOHa.HI:HI:Ie BBIPpAXKCHUSA

ToxaecTBeHHble MpeoOpazoBaHuUs
palMOHATILHBIX BRIPAXKEHUN

ToxnecTBeHHbIE TPeoOpa3zoBaHus
palMOHATIbHBIX BBIpAXKEHUI

ToxaecTBeHHbIE MpeoOpazoBaHuUs
palMOHATIbHBIX BBIpAXKEHUN

ToxaecTBeHHble MpeoOpazoBaHuUs
palMOHATILHBIX BBIPAXKEHUN

Anrebpanueckas 1poob. JlomycTiumble
3HAaYeHUS IEPEMEHHBIX B IPOOHO-
palMOHAIBHBIX BBIPAXKECHUAX

Anrebpanyeckas n1po0b. JlomycTumblie
3HAYCHUS IICPCMCHHLBIX B I[pOGHO'
PAalOHAJIBHBIX BBIPAKCHUAX

Anrebpanyeckas n1po0b. JlomycTumblie
3HA4YCHUs TIEPEMEHHBIX B IPOOHO-
palMOHAEHBIX BBIPAKCHUSIX

OCHOBHOE CBOMCTBO aJIreOpandecKon
Ipodu
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OcHOBHOE CBOWCTBO anredpanyeckon
Ipodu

CrnoxeHue ¥ BBIYUTAHHE AJITe0pandecKux
npoobeit

CrnoxeHre ¥ BBIYUTaHHE aIreOpandecKux
npobeit

YMHOKEHHUE U JIeJICHHE anre0pandecKux
npooOeit

YMHOXCHUE U JICJICHUE alreOpandecKux
npoobeit

YMHOXEHHUE U JICJICHHE alreOpandecKux
npobeit

Bossenenue anredpanyeckoit 1podH B
CTETeHb

KonTtponsHas padora o Teme "IpoOHo-
palMOHAIbHBIE BBIPAKEHUS"

JpoGHo-paninoHaIbHbIC YpaBHEHUS

Pemenne npoOGHO-paIiOHATBHBIX
YpaBHEHUH, CBOIAIIMXCS K JIMHEUHBIM
YpaBHEHUSAM

Pemenue npoOHO-paninoHaIbHbIX
YpaBHEHUH, CBOIAIIMXCS K JIMHEUHBIM
YpaBHEHUSAM

Pemenne npo6HO-palioOHaIbHBIX
ypaBHEHUH, CBOJAIINXCS K JTUHEHHBIM
yYpaBHEHUSAM

Pemenne npo6HO-palioOHaIbHBIX
YpaBHEHUM, CBOALINXCS K KBaAPATHBIM
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YPaBHEHUAM

Pemenue npoOHO-paninoHaIbHbIX
YpaBHEHUH, CBOJIAIINXCS K KBaIpaTHBIM
YpaBHEHUSAM

Pemenne npo6HO-palioOHaIbHBIX
YpaBHEHUM, CBOIALINXCS K KBAaAPATHBIM
yYpaBHEHUSAM

Pemenne npo6HO-palioOHaIbHBIX
ypaBHEHUN METOJIOM 3aMEHbI TIEPEMEHHOM

Pemenne npoOGHO-paIiOHATBHBIX
YpaBHEHUN METOAOM 3aMEHBI IEPEMEHHON

Pemenne npo6HO-palioOHaIbHBIX
ypaBHEHUN METOJIOM 3aMEHbI TIEPEMEHHOM

Pemenne npoOGHO-paIiOHATBHBIX
ypaBHEHUN METOJIOM 3aMEHbI IEPEMEHHOMN

PemieHne TeKCTOBBIX 3a1a4 C IIOMOILBIO
JIpOOHO-pallMOHATILHBIX ypaBHEHUN

Perrenne TeKCTOBBIX 3a7a4 ¢ HOMOIILIO
JTPOOHO-PAIIMOHATILHBIX YpaBHEHU

Pemienne TeKCTOBBIX 33]1a4 C TOMOIIbIO
JIpOOHO-PALlMOHANBHBIX YPAaBHEHUN

PeeHne TEKCTOBBIX 3a1a4 C IIOMOILBIO
JIpOOHO-pallMOHATILHBIX ypaBHEHUN

Perrenne TeKCTOBBIX 3a74a4 ¢ HOMOIIILIO
JTPOOHO-PAIIMOHATILHBIX YpaBHEHUHT

Pemienne TeKCTOBBIX 33]1a4 C TOMOIIbIO
JIpOOHO-PALlMOHANBHBIX YPAaBHEHUN

I'paduueckas nuHTEpIIpETAIUS YPAaBHEHUI C
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ABYMs ICPECMCHHBIMU

KonTtponbnas padota mo teme "J[poOHo-
panuoHaIbHbIE ypaBHEHUA"

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HAYCHUU (PYHKITUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaYeHUN PYHKUIUU

Cnioco0wI 3a1anus GyHKIHAMA

I'paduk yakmmm

Urenune cBOUCTB GyHKINH 110 €€ TpaduKy.
[Tpumeps! rpadukoB GyHKINH,
OTPAXKAIOIIUX PeabHbIC IPOIECCHI

OyHKIINY, OMTMCHIBAIOIINE MPSIMYIO U
00paTHYIO TPOMOPITHOHAIbHBIC
3aBHCUMOCTH, UX Irpaduku

OyHKIINY, OMTMCHIBAIOIINE MPSIMYIO U
00paTHYIO TPOIIOPITHOHAIbHBIC
3aBUCUMOCTH, HX TpauKu

ODYHKIINH, OMUCHIBAIOIINE TPIMYIO U
00paTHYIO IPOMOPIIUOHATEHEIC
3aBUCUMOCTH, HX TpauKu

@yHKIMA Y = X2 U €€ CBOICTBa
DyHKIMA Yy = X2 U €€ CBOWCTBA
®yHKIM y = X3 1 €€ cBoiicTBa
OyHKIUS Y =K/X 1 €€ CBOWCTBA
OyHKIUA Yy =K/X U e€ CBOICTBa

DyHKIMA Yy =VX U €€ CBOWCTBA

e

O O O O o o



105 KontponsHas padora no teme "®ynkuun"

106 CrelneHs C IelbIM ITI0Ka3aTeaeM
107 CBolicTBa CTENECHH C IEJIBIM IMOKa3aTeIeM
108 CBOWCTBA CTCIICHU C IICJIBIM TTOKa3aTelIeM
109 CBOJICTBA CTEIIEHHU C LIEJIBIM ITOKA3aTEIEM
110 [IpeoOpazoBanue BIpaXKEHUH, COACPKAIINX
CTETICHH C IIeJIbIM TTOKa3aTeeM
111 [IpeoOpa3zoBanme BBIpaKEHUH, COIEPKAIINX
CTEIEHH C IEJIBIM MTOKa3aTeIeM
112 [IpeoOpazoBanue BIpaXKEHUH, COACPKAIINX
CTEIEHH C IEJIBIM MTOKa3aTeIeM
113 CranaapTHbIi BUJ Ynucia
114 CranmapTHBIN BUJ YnClia
115 JlericTBUA ¢ UncIaMu, 3alTMCAaHHBIMU B
CTaH/IapTHOM BHUJIE
116 JleWcTBUS ¢ YrcIaMH, 3alIMCaHHBIMU B
CTaHJApPTHOM BH/JIC
Pazmepbl 00bEKTOB OKPYKAIOIIETO MHPA,
117 JUTUTEIIBHOCTD MPOIIECCOB B OKPYKAIOIIEM
MHUpE
Pazmepbl 00bEKTOB OKPYIKAIOIIETO MHPA,
118 JUTUTEIIBHOCTD IIPOLIECCOB B OKPYKAIOIIEM
MUpe
Pa3mepsl 00bEKTOB OKPYXKAIOIIEro MUPA,
119 JUTUTEIIBHOCTD IIPOLIECCOB B OKPYKAIOIIEM

MUpE

120 JleneHnne ¢ ocTaTkoM

R
O O O O K



121 CpaBHEHUS LEIBIX YUCEII [0 MOIYJIIO
HATypAIBHOTO YMCIIa
122 CpaBHEHUS LEIBIX YHCEIT IO MOYJIIO

HATypaJIbHOTO YHUCIIa
123 CBoiicTBa CpaBHEHUH 11O MOJTYITIO
124 CBolicTBa CpaBHEHUH 110 MOAYIIIO

OcTaTKu CyMMBI U ITPOU3BEICHUS 10
JAHHOMY MOJTYJIIO

125

126 KontponsHas padora no temam "Crernenu",
"JlenumocTh"

[ToBropenue u 06o0mmenue. Pemenne
127 JIMHENHBIX HEPABEHCTB C OJIHOMU

MIEPEMEHHOMN U CUCTEM JIMHENHBIX
HEPaBEHCTB C OJHOU IIEPEMEHHON

[ToBropenue u o6o0mmenue. Pemenne
108 JIMHENMHBIX HEPABEHCTB C OJIHOMU

MIEPEMEHHOMN U CUCTEM JIMHENHBIX
HEPaBEHCTB C OJHOU IIEPEMEHHON

[ToBTOpeHHE 1 060OIIEHNE.
129 ToxaecTBeHHbBIE TpeoOpa3oOBaHUs
BBIPAXKEHUM, COJIEPHKALIUX

apudmMeTHuecKre KBaIpaTHbIE KOPHU
[ToBTOpenue u 0600IeHNE. Permenue
130 KBaJIpaTHBIX ypaBHeHU. Pemenue

TEKCTOBBIX 33J]1a4 C [IOMOLIbIO KBaPATHBIX
YpaBHEHUU

[ToBTOpenue u 06o0meHne. Permenue 3amaq

131 .
U3 peanbHOM KU3HU



132

133

134

135

136

[ToBTOpenue u o6oOIIeHNKE.
ToxmecTBeHHBIE TPe0Opa3OBaHUS
PaLMOHATBHBIX BBIPAKCHUI

[ToBropenue u o6o0mmenue. Permenne
JIpOoOHO-pallMOHATILHBIX YPaBHEHHUH,
CBOOAIIMUXCA K JIMHEHHBIM UJIH K
KBaJIpaTHBIM ypaBHEHUsIM. Penienue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO IPOOHO-
palMOHATBHBIX YPaBHEHUM

[ToBropenue u 0600mmenue. Permenne
TCKCTOBBIX 3a/1a4 pa3JIM4YHbIMHA criocobamu

HroroBast koHTpoOIBHAs paboTa

[ToBTOpenue u 06o0eHne. Permenue 3amaq
U3 peaIbHOM )KU3HU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136



9 KUIIACC

Ne

o/ Tema ypoka

Oynknus. CoicTBa QyHKIMI: HYTH
(GyHKLNHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKLINHU, TPOMEXYTKH BO3paCTaHUS U
yObIBaHUs (YHKIMHU, YETHBIC U HEUETHBIC
¢yHKUIMHM, HanboIbIIIee U HAUMEHbIIIEEe
3Ha4YeHUs QYHKLIUU

Oynknus. CoiicTBa QyHKIMN: HYIH
(GyHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKLINHU, TPOMEXKYTKH BO3paCTaHUS U
yObIBaHUS (YHKIMU, YETHBIC U HEUETHBIC
¢yHK1MHM, HanboIbIIIee U HAUMEHbIIIEe
3Ha4YCHUs PYyHKITUN

[Moctpoenue rpadpukoB QyHKIHIL ¢
MOMOIIBIO TpeoOpa3oBaHuit

[TocTpoenue rpagukoB QyHKITHH C
MOMOIIBIO TTPeoOpa30BaHUA

KBanpathsiii TpéxuiieH. KopHu kBagpatHoro
TpéX4seHa

Pa3noxeHne KBagpaTHOro TpEXUIEHa Ha

JIMHENHBIE MHOKUTEIIN

PasnoxeHue kBaipaTHOTO TpEXUieHa HA
JUHEHHbIE MHOXKUTEIN

KoanuecTBo 4acoB

Bcero

KonTposibHbIE
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

JlomoaHuTeabHas
uHopmanus



10

11

12

13

14

15

16

17

18

19

20

21

KBanparuunas ¢pyHkuus u e€ CBOHCTBa

[TapaGosna, K0OOpAUHATHI BEPILUHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl
[TocTpoenue rpaduka KBaapaTHIHON
byHKIUHA

[Toctpoenue rpaduka KBaapaTHUHON
byHKIIUN

[TocTpoenue rpaduka KBaapaTHIHON
byHKIIUN

[Tonoxenune rpaduka KBaapaTHIHON
(GyHKLINU B 3aBUCUMOCTH OT €€

K03 puImeHToB

[onoxxenue rpaduka KBaaApaTUIHON
(GyHKIMU B 3aBUCHMOCTH OT €€

K03 puImeHToB

Hcnonp3oBanue CBOMCTB KBaIpaTUYHOU
(GyHKIMU 1715 pelieHus 3a1a4
Ncnonb3oBaHne CBOMCTB KBaAPATUIHOMN
(GyHKLINU 1715 peleHus 3a1a4
Hcnonp3oBanue CBOMCTB KBaIpaTUYHOU
(GyHKLINU 1715 peleHus 3a1a4
Crenennble (QyHKIMH C HATypaJIbHBIMU
NOKa3aTessIMH, UX TpapuKH U CBOWCTBA
CreneHHble QyHKIMH C HATYpaJIbHBIMU
NOKa3aTessIMM, UX TpaMKH U CBOWCTBA
Crenennble (QyHKIMH C HATypaJIbHBIMU
NOKa3aTessIMM, UX TpaMKH U CBOWCTBA

Crenennble (QyHKIMH C HATypaJIbHBIMU



22
23
24
25

26

27

28

29

30

31
32
33
34

35

36

37

NOKa3aTessIMH, UX TpauKH U CBOWCTBA
I'padukn dyskmmit: y=Vx , y=3x,y=|x|
I'paduxu Gpynxmmii: y =Vx , y=Vx,y=|x |
I'paduxu Gynkmmii: y=Vx , y=3Vx ,y=|x |
Kontposbnas padota mo teme "dynkiun"

[TonsATHE O pelIeHNH HEPAaBEHCTBA C OJHOMU
[epeMEHHON. MHOKECTBO PELICHUN
HEPaBEHCTBA

KBanpaTHbie HEpaBEeHCTBA C OJTHOU
MepEMEHHOMN

KBanpaTHbie HEpaBEeHCTBA C OJTHOU
MepEMEHHOMN

Pemenne HepaBeHCTB rpapUUECKUM
METOJIOM U METOJIOM UHTEPBAJIOB

Pemmennie HepaBeHCTB rpaguuecKiuM
METOJIOM U METOJIOM UHTEPBAJIOB

HepaseHnctBa, coneprxalue 3HaK MOAYJIS
HepaseHnctBa, coneprxalue 3HaK MOAYJIS
CucreMbl HEpaBEHCTB C OJTHOW MTEPEMEHHOMN
CucreMbl HEpaBEHCTB C OAHOM MEPEMEHHON

Pemenne TeKCTOBBIX 3a71a4 C MOMOIIBIO
HEPaBEHCTB, CUCTEM HEPABEHCTB
Petienne TeKCTOBBIX 33]1a4 C TOMOIIbIO
HEpaBEHCTB, CUCTEM HEPABEHCTB
HepaBeHCTBO ¢ AByMS IEPEMEHHBIMM.
Pemienne HepaBeHCTBa C IByMs
epeMEHHBIMU

R Y

R A

= O O O

o

o O O o



38

39

40

41

42

43

44

45

46

47

48

49

I'paduueckuit MeToO pelIeHus: CHCTEM
HEPABEHCTB C ABYMs IIEPEMEHHBIMU

CucreMbl HEpaBEHCTB C IBYMs
[IEPEMEHHBIMU

KoHnTtponbnas padota mo teme "KBanpaTHbie
HepaBeHCTBA"

bukBanpartHbie ypaBHEHUS

[Ipumepbl TPUMEHEHU METOI0B
PaBHOCHIIBHBIX MPE0Opa30BaHMiA, 3aMEHBI
HepEeMEHHOM, rpa)uIecKoro MeTo 1a Mpu
pelieHny ypaBHeHul 3-ii u 4-11 crenenein

[Ipumepbl TPUMEHEHU METOI0B
PaBHOCHJIbHBIX TPe0Opa3oBaHui, 3aMEHBI
HepEeMEHHOM, rpa)uIecKoro MeTo/1a Mpu
pelieHny ypaBHeHul 3-ii u 4-11 crenenein
[Ipumepbl MpUMEHEHU METOIOB
PaBHOCHJIbHBIX TPe0Opa3oBaHui, 3aMEHBI
MEPEMEHHOI, rpadrueckoro MeToa npu
pelieHny ypaBHeHui 3-ii u 4-i1 creneHen

Pemenue qpoOHO-paniioHaNbHBIX YPaBHEHHUI
U HEPaBEHCTB

Pemenue npoOGHO-paIlOHAIBHBIX YpaBHEHHH
Y HEPaBEHCTB

Pemenue npoOHO-palinoHaNbHBIX YPaBHEHHUI
Y HEPABEHCTB

Pemenue npoOHO-paliMoHaNbHBIX YPaBHEHHUI
Y HEPaBEHCTB

Pewienue cucreMm ypaBHEHHM € IBYMS



50

51

52

53

54

55

56

57

58

59

60

MEPCMCHHBIMU

Pemienue cucrem ypaBHEHH C AByMS
MEPCMCHHBIMU

Penienue nmpocTelmx CUCTEM HETMHEUHBIX
YpaBHEHUH ¢ ABYMS NIEPEMEHHBIMU

Pemenue npocTenmmx cucTeM HEMTUHEUHBIX
YpaBHEHUH € IBYMsI IEPEMEHHBIMU

Pemnienue nmpocTelmx CUCTEM HETMHEUHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

Pemnienue nmpocTelmx CUCTEM HETMHEUHBIX
YpaBHEHUH ¢ ABYMS NIEPEMEHHBIMU

I'paduueckuii METO peIICHHS] CHCTEMBI
HEJIMHENHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

I'paduueckuii METO peIICHHS] CHCTEMBI
HEJIMHENHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

Cucrema IByX HEJIMHEHHBIX YPAaBHEHUM C
JIBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU
CUTyalluu

Cucrema IByX HEJIMHEHHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU KAaK MOJIEIIb PEAIbHOU
CUTyaluu

Cucrema 1ByX HETMHENHBIX YpaBHEHUI €
JBYMsI IEPEMEHHBIMU KaK MOJEIb PEAIbHOU
CUTyaluu

Cucrema 1ByX HETMHENHBIX YpaBHEHUI €
JBYMsI IEPEMEHHBIMU KaK MOJEIb PEATILHOU



61

62

63

64

65

66

67

68

69

70

71

72

CUTyaluu

CucreMa HETMHEHWHBIX YPABHEHHI C
napameTpoM

CucreMa HETMHEHWHBIX YPABHEHHI C
napaMeTpom

CucreMa HEJIMHENHBIX YpaBHEHUH C
rnapameTpoM

[Ipocrelinine HEpaBEHCTBA C ABYMS
NEPCMCHHBIMU U UX CUCTCMbI

KoHnTtponbhas padota mo teme "YpaBHEeHHUS,
HEpPaBEHCTBA U UX CUCTEMBI"

IToHATHE UMCIIOBOM MOCJIENI0BATEIHLHOCTH.
Koneunsie u 6eckoHEYHBIE
OCJIEIOBATEILHOCTH

OrpaHudeHHas 10C/I€J0BATEIbHOCTb.
MOoHOTOHHO Bo3pacTaromas (yobIBaro1as)
MOCJIE0BATEIBHOCTh

CriocoObI 3a1aHUS NTOCIIEA0BATEILHOCTH:

OIKCaTEIbHBIN, TAOJHYHBIN, C ITOMOIIBIO
(bopMyIBI n-TO WieHa, peKyppEeHTHBII

ApudmeTrnueckasi U reoMeTpUyecKas
POrpeccuu

ApudmeTrndeckast U TeOMETpUUYECKast
MPOrpecCuu

CBoiicTBa WieHOB apruMETUIECKON 1
reOMETPUUYECKON TPOrpeccuii
CBoiicTBa WieHOB apruMETUIECKON 1
reOMETPUUYECKON TPOrpeccuii



73

74

75

76

77

78

79

80

81

82

83

84

85

@opMyIibl N-TO WieHa apu(PMETHIECKOH 1
reOMETPUUYECKOM TPOrpeccuil
@opMyIibl N-To WieHa apupMeTHIECKOM 1
T€OMETPUYECKOU TPOTrpeCCUuit

®DopMyIbl N-T0 YieHa apuhMEeTUIECKON U
reOMETPUUYECKON TPOrpeccuii

DopMyIIbI CyMMBI IIEPBBIX N YJICHOB
apupMETUIECKON U TEOMETPUUECKON
nporpeccuit

DopMyIIbI CyMMBI IIEPBBIX N YJICHOB
apu(METHIECKON U TeOMETPUIECKOI
IIPOrpeccuit

@opMyJIbl CyMMBI IIEPBBIX N YIEHOB
apu(METHUECKON U TeOMETPUIECKOI
IIPOrpeccuit

3aauu Ha IPOLEHThI, 0AHKOBCKUE BKJIA/IbI U
KpPEAUTHI

3a1[atm Ha OPOLCHTHI, 6aHKOBCKI/I€ BKJIadbl 1
KpEIUThI

3a1[atm Ha OPOLCHTHI, 6aHKOBCKI/I€ BKJIadbl 1
KpEIUThI

3aauu Ha IPOLEHThI, 0AHKOBCKUE BKJIA/IbI U
KpPEAUTHI

3a1[atm Ha OPOLCHTHI, 6aHKOBCKI/I€ BKJIadbl 1
KpEIUThI

3aauu Ha IPOLEHThI, 0AHKOBCKUE BKJIA/IbI U
KpEIUThI

3amaun Ha IPOIICHTHI, OAHKOBCKHUE BKJIAJIbI U



86

87

88
89

90

91

92

93

94

95

96

97

KpPEIUThI
[IpencraBienue o CXOAUMOCTH
MOCJIEIOBATEIBbHOCTH, O CyMMUPOBAHUH
OECKOHEUYHO YOBIBAIOIIEH TeOMETPUIECKOM
MpOrpeccCuu

[IpencraBienue o CXOAUMOCTH
MOCJIE0BATEIbHOCTH, O CYMMHPOBaHUU
OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM
MpPOrpeccuu

Metoa MaTeMaTHYeCKON MHIYKIIMT
Merton MaTreMaTUYECKON MHIYKIIUU
KoHnTtponbhas padota mo teme "HucnoBbie
MOCJIE0BATEIBHOCTH U IPOTPECCUN "
Kopens n-i1 crenenu. CBoiicTBa KOpHS n-it
CTEIICHU

Kopens n-i1 crenenu. CBoiicTBa KOpHS n-it
CTECIICHU

Kopens n-if crenenu. CBolcTBa KOpHS n-i
CTEIICHU

CreneHs ¢ pallMOHAIBHBIM MOKa3aTeNneM U eé
CBOMCTBaA
CreneHs ¢ pallMOHAIBHBIM MOKa3aTeneM u eé
CBOMCTBaA
CTteneHb C pallMOHaIBHBIM MTOKA3aTeNIeM U €&
CBOMCTBaA

ToxaecTBeHHBIE TPpeoOpa3oOBaHUs
BBIPAXEHUM, COJIEpHKAITUX KOPEHb N-U
CTEIICHU



ToxaecTBeHHbBIE TPpeoOpa3oOBaHUs
98 BBIPOKECHHM, COAEPKAITUX KOPEHb N-H
CTETICHU

ToxxaecTBEeHHBIE IPEOOPa30BaAHHUS
99 BBIpa)KEHUH, COMEepKAIIUX KOPEHb N-i
CTETICHH

ToxxnecTBeHHBIE TPEOOPa30BAHMS
100 BBIPAXEHUH, COAEPIKALUX CTENIEHb C
palMoHaIbHBIM TIOKa3aTeneM

ToxnecTBeHHBIE TPeoOpa3oBaHuUs
101 BBIPOKECHHM, COACPIKAIUX CTETICHB C
palroHaIFHBIM TIOKa3aTeneM

KoHnTtponbras padota mo teme "CremneHb ¢

102
palvoHaIbHBIM MTOKa3aTenem"

[ToBTOpenue u 0606menHue. Yncna u
103 BBIUKCIICHHUSI (3aMUCh, CPABHEHUE, ICHCTBHUS C
NEHCTBUTENLHBIMY YUCIIAMHU, YACTIOBAS
npsimMast)
[ToBTOpenue u 0606menHue. Yncna u
104 BBIUMCIICHHUSI (3aMUCh, CPABHEHUE, ICUCTBHUS C
JNEHCTBUTENLHBIMY YUCIIAMHU, YACTIOBAS
npsimMasi)
[ToBTOpenue u 0600menue. Yncna u
105 BBIYHCIICHUS (POIIEHTHI, OTHOILICHUS,
IPOIIOPLIUN)
[ToBTOpenue u 0600menue. Yncna u
106 BBIYHCIICHHUSI (POIIEHTHI, OTHOIIICHUS,

MIPOTIOPITUH )



107

108

109

110

111

112

113

114

[ToBTOpenue u 0606menHue. Yncna u
BBIYHUCIICHUS (PEIICHUE 3a/1a4 U3 peabHON
JKU3HH)

[ToBTOpenue u 0606menHue. Yncna u
BBIUMCIICHMS (pEIIeHUe 3a71a9 U3 pealbHOM
YKU3HU)

[ToBTOpenue u 0600menue. Yncna u
BBIYUCIICHUS (OKpYTIJIEHUE, TPUOIKEHHE,
OLICHKA)

[ToBTOpenue u 0600menne. TexcToBbie
3a7auu (pEIIeHHEe TeKCTOBBIX 33134
apuMETUYECKUM H alITeOpandecKum
criocobamu)

[ToBTOpenue u 0600menne. TexkcToBbie
3a7a9u (pEIIeHHE TeKCTOBBIX 33134
apuMETUYECKUM H alITeOpandecKuM
croco0amu)

[ToBTOpenue u 0600menHne. TekcToBbie
3a7auu (PEIIeHHE TeKCTOBBIX 33134
apuMETUYECKUM H aJITeOpandecKum
crioco0amu)

[ToBTOpenue u 060061meHue. TekcToBbIie
3a7auu (pEIIeHHEe TeKCTOBBIX 33134
apuMETUYECKUM H alIreOpandecKum
croco0amu)

[ToBTOpenue u 06061meHue. TekcToBbIie
3aauu (pelIeHre TEKCTOBBIX 3a71a4
apuMETUYECKUM H alITeOpandecKuM
croco0amu)



115

116

117

118

119

120

121

122

[ToBTOpenue u 060061meHue. TekcToBbIie
3a7auu (pEIIeHHEe TeKCTOBBIX 33134
apuMETUYECKUM H alITeOpandecKum
crioco0amu)

[ToBTropenue u o0o0IeHne. Anredpanyeckue
BeIpakeHUs (mpeoOpa3oBaHue
anreOpanyecKuX BBIPAKEHHUH, COAEPIKAIIIX
CTEICHb C LIENIBIM TIOKa3aTeNeM)

[ToBTrOopenue u o0o0IIeHNE. Anredpanyeckue
BeIpakeHUs (peoOpa3oBaHue
aNre0panyecKuX BBIPAKEHHI, COICPIKALIIX
CTEICHb C LIENIBIM IIOKa3aTeeM)

[ToBTrOopenue u o0o0IIeHNE. Anredpanyeckue
BhIpakeHUs (peoOpa3oBaHue
aNre0panyecKuX BBIPAKEHHI, COICPIKALIIX
CTEIICHB C LIEJIBIM TIOKa3aTeNIeM)

[ToBTOpeHue u 00600IIeHNEe. ANredpandecKue
BhIpakeHUs (IpeoOpa3oBaHue
anreOpanyecKuX BhIPaKEHUH, CoIepKaIIIX
apu(MeTHUECKUI KBaIpaTHBIM KOPEHB)

[ToBTOpeHue u 0600IIeHNEe. ANredpandecKue
BhIpakeHUs (IpeoOpa3oBaHue
areOpanyecKrX BhIPaKEHUH, CoepKaIIX
apu(MeTHUECKUI KBaIpaTHBIM KOPEHB)

[ToBTOpeHue u 00600IIeHNEe. ANredpandecKue
BBIpaKeHUsI (MMpeoOpa3oBaHue
areOpanyecKrX BhIPAKEHUH, CoepKaIIX
apu(MeTHUECKUI KBaIpaTHBI KOPEHB)

[ToBTOpeHue u 00600IIeHNEe. ANredpandecKue



123

124

125

126

127

128

129

130

BhIpakeHUs (IpeoOpa3oBaHue HETbIX U
JTPOOHO-pallMOHATFHBIX BEIPAKCHUM )

[ToBTropenue u o0o0IEeHNE. Anredpanyeckue
BhIpakeHUs (IpeoOpa3oBaHue HETbIX U
JIPOOHO-paAIMOHATBEHBIX BBIPAKCHUH )

[ToBTOpeHue u 00600IIEeHNEe. ANredpandecKue
BBIpaKEHHUs (MMpeoOpa3oBaHUE IENBIX U
JIPOOHO-PAMOHAIBEHBIX BBIPAXKCHHH )

[ToBTOpeHue u 0600IIeHNEe. ANredpandecKue
BBIpaKEHHUS (MMpeoOpa3oBaHUE IENBIX U
JTPOOHO-paIIMOHATFHBIX BEIPAKCHUM )

[ToBTropenue u o0o0IeHNe. Anredpanyeckue
BBIpAXKECHUS (Pa3I0KEHNE MHOTOYJICHA Ha
MHOXKUTEJIH, B TOM YHCIIE C UCTIOJIb30BAHNEM
(GhOopMyJT COKPAIIEHHOTO YMHOYKCHHS )

[ToBTropenue u o0o0IeHNE. Anredpanyeckue
BBIPXKCHUS (Pa3I0KEHUE MHOTOUICHA Ha
MHOXXUTEJIH, B TOM YHCIIE C UCTIOJIb30BAHNEM
(GhOopMyJT COKPAIIEHHOTO YMHOYKCHHS )

[ToBTOpenue u o0o0IeHne. Anredpanyeckue
BBIPXKCHUS (PA3JI0KEHUE MHOTOUJICHA Ha
MHOXUTEIHN, B TOM YHCJIC C UCIIOJIb30BAHHUCM
(GhOopMyJT COKPAIIEHHOTO YMHOXKCHHS )

[ToBTropenue u o0o0IeHNe. Anredpanyeckue
BBIPXXCHUS (MOJICTTMPOBAHUE C ITOMOIIBIO
(GopMyn peanbHBIX MPOIECCOB U SBICHUH )
OyHKIMA (TOCTPOSHKE, CBOMCTBA
W3YYEHHBIX (DYHKITHIN)
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132

133

134

135

136

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

[ToBTropenue u 0600meHne. yHkuun
(mocTpoeHue, CBOWCTBA N3yYCHHBIX
yHKIHI)

[ToBTropenue u 0600meHne. yHkuun
(mocTpoeHue, CBOMCTBA N3yYEHHBIX
byHKuMiA)

[ToBTOpenue u 0600meHne. OyHKITUU
(rpacduyeckoe perieHue ypaBHEHUH U UX
CUCTEM)

[ToBTOpenue u 0600meHne. OyHKITUU
(rpaduueckoe pemeHne ypaBHeHUH U UX
CHUCTEM)

HroroBast koHTpoOIBHAs paboTa

[ToBTropenue u 0600meHne. yHkuun
(MOzIeNMpOBaHUE peaTbHBIX MPOLIECCOB)

136






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Anre6pa:7knace: y4eOHUK JIJIs yqaluxcsi o01eo0pa3oBaTesIbHbIX
opranm3anuit/A. I'. Mepamsik, B. b. TTononckuii, M. C. Skup.-2 uznanue, gopao.-
M.: Benrana-I'pad, 2017.-272c.

Anrebpa:8 kmacc: yueOHUK IS ydarniuxcsi 001eo0pa3oBaTeIbHbIX
opranm3aiuit/A. I'. Mep3msk, B. M. [lonskos M.: Benrana-I'pad, 2018.-384 c.
Anrebpa. YrayOneHHbli ypoBeHb: 9 kinacc: yueOnuk / A.I'. Mep3nsik, B. M.
[TonskoB; mox pexn. B. E. ITogonbckoro.- 3-¢ u3a., nopad. — M.:

BenTana — I'pad, 2019 .-398 c.

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

A.T. Mepansik. Anrebpa: quaakTuueckue matepuansl: 7 knacc. M. :Benrana-
I'pad, 2018.-112 c.

C.I'. Xypagsnés, C.A. U3oroBa — M. : U3natenscTBO «IK3amen», 2014 — 223,
CwmpikanoBa E.B. Anre6pa. Camocrostenbabie padoThl. 7,8,9 kinacc. CII6:

CMMUO Ilpecc, 2018.-104 c.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/7f415e2e
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