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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsAeTCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHA O00ecTIeunBaeT U3yUeHUe IPYTUX JUCIUIIINH KaK €CTeCTBEHHO-
HAyYHOTO0, TaK W TyMaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO s
OpOAODKEHHUS OOpa3oBaHMsl W Il TOBCEAHEBHOM JKHM3HHM. PasButue y
0o0ydJaImuXCcsi HAyYHBIX MPEACTABICHUH O TMPOUCXOXKIECHUH U CYIIHOCTH
anreOpandecknx aOCTpakIMii, crocobe OTpaKeHUsS MaTeMaTHYeCKOW HayKon
SBIICHUH M TIPOIECCOB B TIPHPOJIE H OOIIECTBE, POJIM MaTEeMaTHYECKOTO
MOJIEJMPOBAHUS B HAYYHOM TIO3HAHMM W B TPAKTUKE CIIOCOOCTBYET
(GOpPMHUPOBAHHIO HAYYHOT'O MUPOBO33PECHUS U KAYE€CTB MBIIUICHUS, HEOOXOAMMBIX
JUIS aJanTallid B COBpEeMEHHOM IdpoBoM obmecTBe. M3ydenwe anreOps
obOecrieunBaeT  pa3BUTHE yYMEHHUA  HaOMOIaTh, CpaBHUBATh, HAXOAWTH
3aKOHOMEPHOCTH,  TpeOdyeT  KPUTUYHOCTH  MBIIUICHUS, CTIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JICHCTBUS, BBIBOABI, (HOPMYIHPOBATH
yTBepxkaeHus. OcBoeHHe Kypca anreOpsl 00ecredrBaeT pa3BUTUE JIOTUYECKOTO
MBIIUICHAST OOYYaIONIMXCS: OHU HCIOJB3YIOT JACIyKTUBHBIE W HHIYKTUBHBIC
paccyxaeHus, o0OOIIeHNEe W KOHKPETH3alnio, abCcTparupoBaHWE W aHAJOTHIO.
OOyuenue anreOpe mpenanonaraeT 3HAYUTEITBHBIM OO0OBEM CaMOCTOSITEIIBHON
JESTENIbHOCTH  OOYyYaromMXCsl, IMO3TOMY CaMOCTOSITENIbHOE pEIIeHHE 3a1ad
00y4JarIUMUCS SBISETCS pean3airei JesTeIbHOCTHOTO IPUHIINIIA O0yYeHHSI.

B crpykType mnporpammel y4eOHOTO Kypca «Anrebpa» yriyOIEHHOTO
U3YYCHHUS OCHOBHOE MECTO 3aHHMMAIOT COJEP)KATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIUUCICHUA», «ANTeOpanyecKue BbIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas W3 3TUX COAEpIKaTEIbHO-METOIUYECKUX
JIMHUHA pa3BUBAETCS HAa MPOTSHKCHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJCHCTBYS C
JIpYTUMH €T0 JHHHSIMH. B Xxome m3yueHHs Kypca OOydYarolmuMcsi MPUXOIAUTCS
JIOTHYECKH PacCy>KAaTh, UCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBs3M
C 3TUM B IporpamMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4YeCKOro
oOpa3oBaHMSI M  CIOCOOCTBYIOIIME  OBJQJACHUIO  OOYYAarOIIMMHCS  OCHOB
YHUBEPCAJTBLHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNbHOH M CTPYKTYpPHOM
O0COOCHHOCTBIO Y4eOHOTO Kypca «AnreOpa» SBISETCA €ro WHTErPUPOBAHHBIN
XapakTep.

Conmepxanne nuHHM «YuClia W BBIYUCICHUS» CIY>KAT OCHOBOW JJIA
JAbHEHIIIETO M3yUYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaIOUIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOpPUTMaMU, a
TaKXKe MPUOOPETEHUIO PAKTUICCKIX HABBIKOB, HEOOXOAMMEBIX IS TIOBCEIHEBHOM
KU3HH. Pa3BUTHE MOHATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C pAINMOHAIBHBIMH W HUPPAIMOHATIBHBIMUA YHCJIaMH, (OPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUIEHUE OCBOCHHUS YHUCIOBOM
JIMHUY OTHECEHO K CpeaHeMY 001IeMy 00pa3oBaHHMIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ANreOpandecKue BhIPaKEHUSD)
U «YpaBHEHMs] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyHAIOIIMXCA
MaTEMaTUYEeCKOro ammnapara, HeOOXOIUMOTO JUIsl PEIlIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX MPEAMETOB U OKpY>Karoleil peaabHocTH. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHusi y4eOHBI MaTepuag TPYNIUPYETCS BOKPYT  PalMOHAIBHBIX
BbIpaKeHMd. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKH Kak s3bIKa s
MIOCTPOCHUSI MaTEMAaTUYECKUX MOJEJIEH, OIMCAHUS TMPOLECCOB U  SBJICHUU
peanbHOro mupa. B 3agaum oOyueHus anreOpe BXOIAT TakXKe JajbHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOAUMOIO, B YAaCTHOCTH, IS
OCBOEHHUsI Kypca HWH(MOPMATUKH, W OBJAJCHHE HaBBIKAMU JEeIyKTUBHBIX
paccyxnenuii. IIpeoOpa3zoBaHue CUMBOJBHBIX (OpM CIOCOOCTBYET PAa3BUTHUIO
BOOOpaxeHus1, CHIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanne (pyHKIIMOHATBHO-TPA(UUECKON JIMHUU HALIEJICHO Ha MOJIyYCHHE
00y4JarmuMucs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUISL OTIMCAHUS M UCCIIEOBaHMs Pa3HOOOPa3HBIX MPOILECCOB U SBJICHUN B MPHUPOJIE
u obmiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO Yy OOydYaroMIMXCA
YMEHHS UCIIOJIb30BaTh PA3JIMUHbIC BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJHMYECKOT0, rpaduyeckoro, BHOCHT BKJIad B (OPMHUPOBAHHE
IPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALUN U KYJIbTYPHI.

VYrinyOnéHubii KypcC anreopbl XapaKkTepUu3yeTcs U3YYECHHEM
JOTIOJIHUTENBHOTO TEOPETUYECKOTO allapara M CBSI3aHHBIX C HUM METOJIOB
pemieHust 3amad. AunreOpa SABISETCS  SI3BIKOM /IS ONMUCAaHUA OOBEKTOB M
3aKOHOMEPHOCTEH, CIIy’)KUT OCHOBOM MAaTE€MAaTHU4eCKOro MojaenupoBanusd. [lpum
3TOM CcaMU OOBEKTHl MAaTEMaTHYECKHX YMO3AKJIIOUCHHM M TPUHATHIE B airedpe
npaBuia UX KOHCTPYHPOBAHHUS CIOCOOCTBYIOT (OPMUPOBAHHIO  YMEHHUU
000CHOBBIBATh U JOKA3bIBATh CYXJACHUS, pPAa3BUBAIOT MATEMATUUYECKYIO UHTYHUIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTMYECKHX MOCTPOCHHMM M y4yaT HX
npuMeHeHnto. Tem campiM anredpa 3aHMMaeT OAHO M3 BEAYLIMX MECT B
(GbopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHS 00YYarOIINXCSl.

CornacHo yueOHOMY IMlaHy B 7-9 Kkiaccax wu3ydaercs Y4eOHbIH Kypc
«Anredbpa», KOTOpBIM BKIIOUAET CJEAYIOIIME OCHOBHBIE pa3/iefibl COJEP KAHMS:
«Yucna W BBIUMCICHUA», «ANTeOpanyecKue BBIPAKEHUS», «YpaBHEHUA U
HEpaBEHCTBA», « DyHKLIMI.

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
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Paunonansubie uncna. CpaBHEHHE, YHOPSJIOYMBAHUE W apUPMETUUYECKUE
JNEWCTBUS C PalMOHAJIBbHBIMU YucaaMu. YucioBas npsiMasi, MOJlyJIb YHCIIA.

CreneHb C HaTypajlbHBIM IIOKa3aTeleM M €€ CBOWMCTBA. 3aluCh 4YHUCIa B
JECITUYHOW MO3ULIMOHHOW CUCTEME CUUCIIEHUS.

Pemenne TekCTOBBIX 3a7au apupMeTHUECKUM criocoooM. Perenne 3anay u3
peajabHOM MPaKTUKU HA YacTH, HA APOOU, HA MPOLEHTHI, TPUMEHEHUE OTHOIICHH
U TPOMNOpLUMH MpU pEUIeHUU 3aj]ad, pelIeHWe 3aJady Ha JBMXXKEHHE, paldoTy,
NOKYTIKH, HAJIOTH.

JemuMocTs nenbix uncelr. CBOMCTBA IETMMOCTH.

[IpocTeie u cocraBHble uucia. UYETHple W He4y€THblE uncia. llpusHaku
nenamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku AEIMMOCTH CYMMBI M
IIPOU3BEACHUS LIEJIbIX YNCEII [IPU PEUIEHUU 33/1a4 C IPAKTUYECKUM COJIEPKAHHUEM.

HauGonpmmii o0muii 1enuTens 1 HauMeHbIIee 00IIee KpaTHOE ABYX YHCEIL.
B3anmno npocteie yncna. Anroput™ EBxnmnaa.

Jlenenue ¢ octaTkoM. AprupMETHYECKHUE ONIEPALIMH HAJl OCTATKAMHU.

AaredOpanveckue BbIPaKeHUS

Bripaxkxenne ¢ nepeMeHHbIMH. 3HAYEHUE BBIPAKEHUS C IEPEMEHHBIMU.
[IpencraBieHne 3aBUCUMOCTH MEXy BEIMUYMHAMHU B BUJIE (POPMYJIBI.

ToxnaectBo. ToxxaecTBeHHbIE TPEOOPa30BaHUA ANTreOpaueCKUX BBIPAXKEHUI.
Jloka3aTenbCTBO TOKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BU1a. CTENEHb OJJHOWICHA.

MHorounensl. MHorowieH crangapTHoro Buja. CTeneHb MHOTOYJIEHA.
CrnoxeHne, BRIYMTAaHUE, YMHOKCHUE W JIeJeHue MHorowieHOB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHNs B MHOTrO4sIeH. KopHM MHOro4JIeHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMbI U KBaJApaT Pa3HOCTH
JBYX BbIpaKeHUH, KyO0 CyMMBI U KyO0 pa3sHOCTH JBYX BBIpaXEHUH, pPa3HOCTb
KBaJIpaTOB JIBYX BBIPDQKEHHUI, NIPOU3BEAECHUE PA3HOCTU M CYMMBI JABYX
BBIPQXEHHI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPa)KEHUH.

Paznoxenne MHOTOWIEHA HA MHOXKUTENNU. BhiHECEHHE 00111eT0 MHOKHUTES 32
CKOOKU. MeTo rpyIupoBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue ¢ oHOM nepeMeHHol. Kopenb ypaBHeHusi. CBOICTBA ypaBHEHUI
C OOHOM IIepEeMEHHOW. PaBHOCWIBHOCTH ypaBHEHMM. YPaBHEHME  Kak
MaTeMaTU4YECKasi MOJAENb PEAIbHOW CUTYALNH.



JluHenHOe ypaBHEHHE C OJHOM NEPEMEHHOW. UMCI0 KOpHEW JIMHEWHOrO
ypaBHEHHUs. PelieHue TEeKCTOBBIX 337ad C IOMOIIBK) JIMHEMHBIX YPABHECHUMU.
JIuHenHoe ypaBHEHHE, COAEpKAIIEE 3HAK MOYJIS.

VYpaBHeHue ¢ AByMS NepeMeHHbIMU. ['paduk JTMHEHHOrO YpaBHEHHUS C JBYMS
nepeMeHHbIMU. CHUCTEMBl JIMHEMHBIX YPAaBHEHUM C JBYMS NE€PEMEHHBIMH.
['padmyeckuii MeToA pelIeHUs CUCTEMbl JHMHEWHBIX YypaBHEHUH C JIByMs
nepeMeHHbIMH. PellleHne cucTteM JIMHEMHBIX YpaBHEHUW C JABYMs MEPEMEHHBIMU
METOAOM TIOJCTAaHOBKM M METOJOM cioxkeHusa. (CucremMa ABYyX JIMHEHMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU KAK MOJENb PEATbHON CUTYAIUH.

DOyHKIMHA

Koopaunara Touku Ha npsiMou. UucnoBele TpoMeEXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[IpssimoyronbHast cucreMa KoopAauHaT. AOcuucca WM OpJAMHATa TOYKH Ha
KOOPJIMHATHOM TIIOCKOCTH. [Ipumepsl rpadukoB, 3aqaHHBIX GopMynamu. YTeHue
rpauKoOB peabHbIX 3aBUCUMOCTEIA.

OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BennuuHamu. [loHsTHE (QyHKIMH.
Oynkuusg Kak MaTeMaTHueckas MOJENb pealpHoro mporecca. O6nacth
ompeneyieHuss U oOjacTh 3HaueHWd GyHkuU. CrocoObl 3amaHus (QYHKIUU.
I'padux dpynkumu. [loHATHS MakcuMyMa U MUHUMYyMa, BO3pacTaHusi U yObIBaHUSA
Ha IPUMEPAX PEAbHBIX 3aBUCHMOCTEN.

Jluneitnas Qynkuus, e€ cpoiictBa. ['padux nuueiinoi Qynkuuu. ['paduk
dbyukiuu y = |x|. Kycouno-3anannpie QyHKIUU.

8 KUIACC

Yucnaa v BBIYMCICHUA

KBanparusie kopHH. ApudmMeTnyecKkuil KBapaTHbIA KOPEHb U €r0 CBOICTBA.
[lonATHE WMppanMOHAIBHOrO 4wucia. JIeMCTBHS C HMPPALMOHAIBHBIMU YHCIIAMH.
CBoiicTBa 1€MCTBUI C MPPALIMOHATIBLHBIMU YHciiaMd. CpaBHEHUE UPPALIMOHATIBHBIX
YHCEJL.

IIpencraBinennss O paclIMPEHUsAX YHUCIOBBIX MHOXECTB. MHOXecTBa
HaTypaJbHbIX, LEJbIX, PALHOHAJIbHBIX, JEWCTBUTENbHbIX 4YHcen. CpaBHEHHE
yuces. YucioBble TPOMEKY TKH.

HevictBuss ¢ ocrtatkamu. OctaTku crerneHe. [IpuMeHeHue OcCTaTkoB K
PELICHUIO YPAaBHEHUH B LIENIBIX YHACIAX U TEKCTOBBIX 3a1a4.

Pa3mepbl OOBEKTOB OKpY’KAIOLIEr0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
oKpy»karomeMm mupe. CTaHIapTHBIA BUJL YUCIA.

AJiredpanyeckue BbIpaKeHUS

Anrebpanueckas poOb. JlomycTHMblE 3HAYEHUS NMEPEMEHHBIX B APOOHO-
palMoOHaIbHBIX BbIpaKeHUsAX. (OCHOBHOE CBOWCTBO anreOpanyeckod Jpoow.



CrnoxxeHue, BBIYMTAHHE, YMHOXKEHHE U JelIeHHe aureOpanvyeckux ApoOei.
Brinenenue mnenoit vactu anredbpandeckoi 1poom.

PanmonansHeie BBIPAKECHUS. ToxnecTBeHHbIE npeoOpa3oBaHus
paLMOHAIBHBIX BBIPAKECHUN.

JlomycTrMble  3HA4E€HMs IEPEMEHHBIX B  BBIPAXKECHUAX, COJAEpIXKAIIMX
apudmeTnyeckue KBaJpaTHble KOpPHH. TOXAECTBEHHblE MPeoOpa3oBaHUs
BBIPXEHU, coepKalux apupMeTHIeCKre KBaApaTHbIe KOPHU.

Crenenp c 1enplM MmokasatenreM U e€ cBoiictBa. IlpeoGpasoBanue
BBIPAKECHUN, COAECPKALIUX CTEIICHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysa KOPHEW KBAJpPATHOIO ypPaBHEHWS.
KosimuecTBO NeNCTBUTENBHBIX KOPHEW KBAaJpaTHOTO ypaBHEHMs. Teopema Buera.
YpaBHEHHs1, CBOAMMBIE K JIMHEHHBIM YPaBHEHUSM WM K KBaJIpaTHBIM
ypaBHeHusAM. KBagpaTrHoe ypaBHEHME C mapaMeTpoM. Penenue TeKCTOBbIX 3a4a4 ¢
IIOMOUIBIO KBAJIPATHBIX YPABHEHUH.

JpoOHO-palinoHaNbHbIe  ypaBHEHUs. PemieHune  1poOHO-paloHaIbHBIX
ypaBHEeHUU. PelieHne TEKCTOBBIX 3alad € TOMOIIBIO JIPOOHO-palOHATbHBIX
ypaBHeHUH. ['paduueckas MHTepIpeTalus ypaBHEHUH ¢ JByMsl IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKCTBA YNCIIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBA. CI0KEeHHE
U YMHOXXEHHE YHCIOBBIX HEpaBeHCTB. OLEHWBAHWE 3HAYEHUS BBIPAKEHUS.
JI0Ka3aTenbCTBO HEPABEHCTB.

[ToHsATME O pEUNICEHMM HEPABEHCTBA C OJHOW IIEPEMEHHOW. MHOXKECTBO
pelIeHU HEpaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHelHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PELICHUMU.
PereHre nuHENHBIX HEPABEHCTB C OHON nepeMeHHON. CHCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEpEeMEHHOM. PellleHue TEeKCTOBBIX 3aj1ad C
IIOMOILBIO JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON.

DyHKIUU

OObnacTh onpezeneHuss U MHOXECTBO 3HaueHUN QyHkimu. CrocoObl 3a1aHus
bynxuit. 'padux pynxuun. Urenue cBoiicTB GpyHkiuu no e€ rpaduky. [lpumepst
rpaukoB PyHKLUUHN, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.

JluneiiHas @QyHkuusg. DYHKIUM, ONUCHIBAIOIIME MPSIMYH0 M OOpaTHYIO
IPOMOPIUOHANIEHBIE 3aBUCUMOCTH, X TPapUKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = |x| u nx cBoiicrsa.
KycouHo-3aanHble hyHKINN.

9 KJIACC

Yucjaa v BLIYUCJICHUSA



Kopenp n-i1 cremenn u ero cBoiictBa. CrTeneHb C palMOHAIBHBIM
IIOKa3aTeIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnecTBeHHblE NpeoOpa30BaHUs BBIPAKEHUN, COJAEP)KAIIMX KOPEHb n-U
cTeneHu. ToXIeCTBEHHbIE IPE0Opa30BaHusl BBIPAKEHUH, COAEpKAILIUX CTEIEHDb C
palMOHAIBHBIM [TOKA3aTEIEM.

KBagpatueii tpéxuneH. KopHum kBagpatHoro tpéxunena. PasnoxkeHnue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOKUTEH.

YpaBHeHUs U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHuUs. [Ipumepsl IpUMEHEHU METOI0B PAaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBl MEPEMEHHOM, rpaUuecKoro MeTojAa MpH pEeHIeHUU
ypaBHEeHU 3-ii u 4-11 CTENeHe.

Pemenue 1poOHO-paliMOHAJIBHBIX YPaBHEHUH.

Pemrenue cucrem ypaBHEHUN ¢ IByMsl IEPEMEHHBIMU. PemieHre npocTenmmx
CHUCTEM HEJMHEWHBIX YpaBHEHHU C OByMs MepeMeHHbIMU. ['paduyeckuii MeTon
pELICHUs] CUCTEMbI HEJIMHEHHBIX ypaBHEHHWI C JIByMs nepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUU C JBYMs NEPEMEHHBIMH KAaK MOJEIb PEATbHOU
CUTyalUHu.

Uucnosble HepaBeHCTBA. PellleHne JTMHENHBIX HEPAaBEHCTB. J[0Ka3aTesbcTBO
HEPABEHCTB.

KBagpaTHele HepaBeHCTBA C OJHOM IepeMEHHOM. PemieHue KBaapaTHBIX
HEPABEHCTB rpa)MueCKUM METOJOM U METOJOM MHTEpBaJIOB. MeTOA MHTEpBaJOB
JUISl pallMOHAJIBHBIX HEPaBEHCTB. [IpocTelimue HepaBeHCTBA ¢ TapaMETPOM.

PemeHne TeKCTOBBIX 3a7a4 € TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ naByMsl NepeMeHHbIMU. PerieHue HepaBeHCTBa C JBYyMs
nepeMeHHbIMH. CHCTEeMBl HEpPaBEHCTB C ABYMs IepeMeHHbIMH. [‘paduueckuit
METOJI PELICHUS] CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMU.

DyHKIMHA

Oynkums.  CpoiictBa  GyHKUMA:  Hynu  QYHKIUH,  HPOMEXKYTKU
3HAKOIOCTOSIHCTBA (DYHKIUHU, MPOMEXYTKA BO3pACTaHHsI M YOBbIBaHUS (PYHKIIMH,
4ETHBIE ¥ HEUETHBIE (PYHKIMH, HauOOJIbIIIee U HAaMEHbIlIee 3HAUCHHSI (PYHKIIHH.

KBagpatuunas ¢ynkuuss u e€ cBoictBa. Mcmonb3oBaHHE CBOWCTB
KBaJpaTUUHOM  QyHKuMM i1 pemieHus 3azad.  [loctpoenue  rpaduka
kBagpatTuuHol ¢yHkiuu. Ilomoxkenue rpaduka KBaapaTHUHON (QYHKIUU B
3aBHCUMOCTH OT €& ko3 duuuentos. 'padpuxu Gpynkumii y =ax2, y = a(x —m)’u y
= a(x —m)’ +n. [locTpoenue rpadukoB QYHKIHUI C TOMOIILIO MPEOOPA30BAHMIA.

HpoOHo-nuHelriHas ¢pynkuus. MccnenoBanue QyHKIINM.

@yHkuMA y = x" ¢ HaTypaJbHbIM IIOKa3aTeNIEM /1 U €€ TpaduK.

YuciioBble MOCAECA0BATEILHOCTH H IIPOTrPEeCCHH



[Tonsitue wmcnoBol mocienoBaTenbHOCTH. KoOHEUHbIE W OECKOHEYHBIE
nocyienoBaTeabHOCTH.  OrpaHWyYeHHas  MOCJIEA0BATEIbHOCT.  MOHOTOHHO
Bo3pactatomas  (yObIBaromiasi)  moclieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEIbHOCTH: ONMUCATEIbHBIN, TAOJIUYHBIM, ¢ TOMOIIBIO (POPMYIBI 7-TO
YJIeHa, pEKYPPEHTHBIN.

Apudmernueckass U TreomeTpuyeckas mporpeccu. (CBOWCTBa UJICHOB
apudmeTnyeckoil U reoMeTpuueckor mnporpeccuid. Dopmynbl n-r0  WieHa
apupMEeTHIYECKON M TeoMeTpudecKkor mporpeccuid. @opMysbl CyMMBI MEPBBIX 7
YJICHOB apu(PMETHYECKON M TeOMETPUYECKON Mporpeccuil. 3alauu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBienrne O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAHUHU
OeCcKOHEYHO yObIBaIOIIe reOMETPUIECKON POrPECCUH.

Meroa MaTeMaTU4eCKOM HHAYKIMHU. [[pocTenire mpumepsl.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JINYHOCTHBIE pe3ybTaTbhl OCBOCHMs IPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

IIPOSIBICHUEM HMHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTMIXKEHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peaau3aluu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPaKJAaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEeM, CBI3aHHBIX
C NpPaKTUYECKHUM NPUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATEIBHOCTH YUEHOIO;

3) TPYA0BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PEIICHUH IPAKTUYECKUX 3a7ad
MaTE€MaTUYECKOM HANpaBICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHHUsl HA MPOTSHKEHUHM BCEW KU3HU IS YCHEIIHOM Mpo¢ecCHOHAIbHON
JESATEIIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BbIOOpPOM U
HNOCTPOECHUEM MHAUBUAYAIBHON TPAEKTOPUHU OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, PacCyXACHWH, YMEHHMIO BUJAETH
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEH HAYYHOI'O IMIO3HAHUA:

OpUEHTAaLlME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MaTEMaTU4YECKOW HAyKH Kak cQepbl 4YelOBEYECKOU
JEATEIbHOCTH, JTANlOB €€ Pa3sBUTHA U 3HAYUMOCTHU JUIsl Pa3BUTUS LMBWIN3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMAaTHYECKOW KyJIbTYpPOH Kak CpeICTBOM
NO3HAaHWS MHUpPA, OBJIAJICHUEM HaBbIKAMH MCCIIEI0BATEIbCKON AESTENBHOCTH;

6) ¢usuyeckoro BocmUTAHHMA, (POPMHPOBAHUS KYJIbBTYPbl 310POBbS H
IMOLMOHAJIBLHOI0 0/1aroNoyYus:



TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHYECKHE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBbsl, BEICHHSI  3JA0POBOTO  oOpa3a JKu3HU  (3J0pOBOE  IHTAHHE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCHU, MPU3HAHUEM CBOETO
MpaBa Ha OMMOKY U TaKOTO e IpaBa JPyroro 4yeaoBeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS S

OpHEHTallMe Ha MPUMEHEHUE MATEMATUYECKUX 3HAHWM I pelieHus 3a1a4
B 00JIaCTH COXPAHHOCTH OKPYXKaWIIEH Cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXXHBIX TOCJIEACTBUN [Ji OKpPYXKAlOIIEH Cpelbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIEM U MyTeH UX pelIeHHUs;

8) ajanTanum K M3MEHAKIIUMCH YCJAOBUAM COLHUAJBHON U NMPUPOIHOH
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JACATEIbHOCTh, B TOM YHUCJIIE
YMEHUE YUYUTHCS Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOU IEATEIHLHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHX;

HEOOXOJMMOCThIO B (POPMUPOBAHMUU HOBBIX 3HAHUH, (HOPMyIHpPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 0OBEKTAX W SIBJICHUSIX, B TOM YHCJIE paHEee HEU3BECTHBIX,
0CO3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHUW W KOMIETEHTHOCTEH, IJIaHUPOBATH
CBOE pPa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs W JEUCTBUSA, (HOPMYJIMPOBATH U OIEHUBATh PHUCKH U
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTe OCBOCHUS MpOrpamMMbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y odyyvaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTePU3YIOIIUECS OBJIaJICHHEM YHUBEPCAIbHBIMU
TIO3HABATEIbHBIMUA  JCHCTBUSIMH,  YHHBEPCAJIbHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSMU M YHUBEPCATLHBIMU PETYJISITUBHBIMA ACHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue aeiicTByA:

BBISIBIISITH M XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKUX
O0OBEKTOB, TIOHSATUHN, OTHONIICHWA MEXIY MOHATHSIMH, (OPMYIHPOBATH
OTIpE/ICJICHUS] TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /111 000OIIEHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAJIN3A;



BOCIIpUHUMATh,  (OPMYyJIHMPOBaTbH U  NPeoOpa3oBBIBATH  CY)KJICHUS:
YTBEPAUTENbHbIC U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSA3H U MPOTHUBOPEUHS
B (pakrax, JaHHBIX, HAONIOJACHUSAX U YTBEPXKIEHUSX, Npeajiaratb KpUTEPUH IJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JieNaTh BBIBOJABI C HCIOJB30BAaHWEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUM (MpsSMble U OT
IPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTebCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEDHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM HHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpaTh crnoco0 pemnieHus y4deOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUS, BbIOMpaTh HauOosiee MNOAXOASAINIMI C  y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).
ba3oBble ucciaegoBaTebCKUe NeMCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynaupoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MpodIiieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE M JlaHHOE, (OPMUPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

IPOBOAUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY SKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEMaTUYECKOro OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXKITY COOOM;

CaMOCTOSITeNIbHO (OpMYIUPOBaTh OOOOLIEHUS M BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS,  HMCCIEAOBAHMS, OSKCIEPUMEHTAa, OLICHUBAThH
JIOCTOBEPHOCTbH MOJIYUYCHHBIX PE3YJIbTATOB, BHIBOJOB U 000OIICHHIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIEcca, a TaKKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTh HWH(MOpMAlLMU, JaHHBIX,
HEOOXOUMBIX JIJIsl pELIeHHs 3a/1a4H;

BBIOMpATh, aAHAJTU3UPOBATH, CHUCTEMATU3UPOBATH W HUHTEPIPETUPOBATH
uHGOPMAIUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOUpaTh (QopMy TpencTaBieHMs HUHGOpPMALMM U WUIIOCTPUPOBATH
pelaeMble 3a/1a4il CXeMaMu, TuarpaMMaMu, MHOHM rpauKoil 1 nX KOMOWHAIUSIMU;

OIICHUBATh HAJAEKHOCTh MH(POPMALUU 1O KPUTEPHUSIM, MPEAJIOKEHHBIM WITU
c(hopMyJIMPOBaAaHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIE YHHBepcaIbHble YueOHbIe JeliCTBUS



BOCIIPUHUMATH U (OPMYIIHPOBATH CYXKIACHHUS B COOTBETCTBUH C YCIOBHUSIMH U
e IMH  OOIIEHHs, SCHO, TOYHO, IPAaMOTHO BBbIpa)XkaThb CBOIO TOYKY 3PEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOIy PEIICHHS 3a1add,
KOMMEHTHPOBATh TIOJYyUYEHHBIN Pe3yIIbTaT;

B Xoje 00CY)XIIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXITaeMON TEMHI,
npoOsieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh HJIEW, HALIEJICHHBIE HA IOUCK
pEIIeHMs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMuMe W CXOJICTBO IMO3UIMN, B KOPPEKTHOH (opme
(dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTaBISITh PE3yIbTaThl PEIICHUS 3a/a4H, IKCIIEPUMEHTa, UCCIIeIOBaHUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (OpMAT BBICTYIUIGHHA C Y4€TOM 3ajad
Npe3eHTALNU U OCOOCHHOCTEH ayAUTOPUH;

MOHMMAaTh W HCIIOJH30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHON
paboThl TpHM pelIeHUH Yy4YeOHBIX MaTeMaTHYeCKHX 3a7ad, NPUHUMATh Leib
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH OPTaHU3ALMI0 COBMECTHOW pabOTHI,
pacnpenenatb BUAbl paboT, HOroBapuUBaThCs, 00CYXKAaTh MPOIECC U pe3yibTar
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JTIO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC); BBIMIOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMH YICHAMH KOMAaHIIbI, OIICHUBATH
KayecTBO pe3yjbTaTa M KauecTBO CBOEr0 BKJIaga B OOMIMM pe3yabTaT IO
KpUTEpHUsM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanus:

BBISIBJISITh MPOOJIEMBbI JJIsl PEIICHHS B JKM3HEHHBIX M y4E€OHBIX CHUTyallUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOJAX0JAX MPUHATHUS pellieHuH (MHIMBUIYaTbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIBHO COCTAaBJATh IUIaH, AJITOPUTM pELIEHUs 3agaud (WIH €ro
4acTh), BBIOMpATh CHOCOO pEImIeHUsS ¢ YYETOM HMEIOIINXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapHaHThI
peleHnit ¢ yuéToM HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJAJIETh CIIOCO0AaMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHus MaTeMaTUYEeCKOM 3aJ]auu, CAMOMOTHUBALIUU U PEIICKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a]1a4H,
BHOCUTb KOPPEKTHBbI B JI€ITEIIbHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;



OILICHUBATh COOTBETCTBUE pPe3yJibTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIIOBUSIM, OOBSACHATH IPUYUHBI JOCTUKCHHS WM HETOCTHIXKEHUS 11€TTH, HAXOAUTh
OIIMOKY, TaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BBIpQXaTh AMOLMUHM TPU U3yUYEHUH MaTeMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIICHUS 3a/1a4H.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHiry 00yuyeHust B 7 kiacce 00y4daromMiics NOTYyUUT CIAEAYIONINE PEAMETHBIC
pEe3yJIbTATHI:

Yucaa v BIYMCICHUSA

PannonanbHble uncna.

[lepexoauTh OoT 0AHON (HOPMBI 3aMKUCH yucen K Apyrod (mpeoOpa3oBbIBAThH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B 0€CKOHEUHYIO JECATUYHYIO IPOOB).

Hcnonb30BaTh MOHATUS MHOXKECTBA HATYPAJIbHBIX YMCEI, MHOXKECTBA LEJIBIX
YHCEJ, MHOXECTBA PALNMOHAIBHBIX YHCEN IPHU PEUICHUWH 3a7ay, NPOBEICHUU
paccyXIeHNN U JOKA3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UIITMOHHON 3alMCH HATYPAJIbHOTO YUCIIA.

CpaBHUBATH U YIIOPSAJOYMBATH PALIUOHAIIBHBIC YUCTIA.

BreimonHsaTh, coueTass yCTHBIE W THUCHMEHHBIE TPHUEMBI, apuPMETUUECKUE
JIEVCTBHS C PAMOHAIIBHBIMU YHCIIAMU, UCMOJIb30BaTh CBOMCTBA YMCEN U IIpaBUia
JNIEUCTBUN, MPUEMBI PALIMOHAIIBHBIX BBIYMCIICHUM.

BpINOMHATE IEUCTBUSI CO CTENEHSMU C HATYPAJIbHBIMU ITOKA3aTEIISAMHU.

HaxonnTe 3Haue€HUS YHUCIOBBIX BBIPAXKCHUH, COJACPKALIMX PALAOHAIBHBIE
YuCia W CTEMEeHH C HATypaJbHBIM IIOKa3aTeleM, NPUMEHSITh Pa3sHOOOpa3HbIC
CrOCOOBI U MPUEMBI BBIYUCIICHHUSI, COCTABIISATh U OIIEHUBATH YHCIIOBBIE BBIPAKEHUS
P pEeLICHUU PAKTUYECKUX 3a]a4 U 33/1a4 U3 JPYTUX YYEOHbIX MPEIMETOB.

OKpyrJisiTh  4YMClIa C 33JaHHOM TOYHOCTBKO, A TaKXe IO CMBICIY
MMPAKTUYECKOM CHUTYallMW, BBINOJHATh TMPUKHUAKY W OLEHKY pe3yJibrara
BBIYMCJICHUN, OLICHKY 3HAYEHWW YMCIIOBBIX BBIPAKEHUM, B TOM 4YHUCIE IpPH
pPELIEHUN MPAKTUYECKUX 3a7a4.

Pemate TexkcToBbIE 3amaud apuU(PMETUYECKUM CIOCOOOM, HCIOIb30BaATh
TAONHIIBI, CXEMBbI, YEPTEXH, IPYTHe CPEACTBA MPEACTABICHUS aHHBIX TIPH
pELICHUN 3a/1a4.

Pemate npakTUKO-OpMEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOUICHHEM
BEJINYMH, MPONOPLUOHAIBHOCTBIO BEIUYHMH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3aa4y C YYETOM OIPAHUYECHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBAEMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1ad IPU3HAKH JIEIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETUMOCTH CyMMbI U IPOU3BEICHUS LIETBIX YUCET.

PacknanpiBaTh HA MHOKHUTENH HATYpaJIbHbIC YUCJIA.

CB0oOOIHO oOmepupoBaTh MNOHATHUSAMHU: YETHOE 4YHUCIO, HEYETHOE YHCIIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonuth Hambonbmuii OO JenWTeNh U HauMEHbIee o0Iee KpaTHOE
YUCeJ ¥ UCIIOJIb30BATh UX MPU PELICHUH 3a7a4, IPUMEHATH AITOpUTM EBKHaa.

OnepupoBaTh NOHATHEM OCTaTKa MO MOAYJIIO, MPUMEHITh CBOMCTBA
CpPaBHEHMI IO MOJYJIIO.

AnredpanyecKue BbIpaKeHUS

BripakeHus ¢ nepeMEeHHBIMH.

Hcnonb3oBaTh anreOpandyeckyro TEPMUHOJIOTHIO U CUMBOJMKY, TPUMEHSThH
e€ B Ipolecce OCBOCHUS yueOHOro MaTepuarna.

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

Hcnonb30BaTh  MOHSATHE  TOXKAECTBA,  BBINOJHATH  TOXKICCTBECHHBIC
npeoOpa30oBaHus BbIPAXKEHU, TOKAa3bIBATh TOXKIACCTBA.

MHOrou4seHBI.

BremmonHsaTe  mpeoOpa3oBaHUs — [ENOTO  BHIPAKEHHS B~ MHOTOWICH
MPUBEIACHUEM TTOIOOHBIX CIAraeMbIX, PACKPHITHEM CKOOOK.

BrinonnsaTe neictBus (CnoKeHHe, BBIYUTAHUE, YMHOXKEHHE) C OJTHOUJIEHAMU
U C MHOTOWICHAMH, TPUMEHATH (OPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaToOB, CyMMa M pPa3HOCTb
KyOOB), B TOM YHCJIE JJIsl YIIPOIICHUS BRIYUCIICHUH.

OcCyHnIecTBIATh Pa3N0KEHUE MHOTOWICHOB HAa MHOXHTEIM C IMOMOUIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXUTENS, TPYNIUPOBKU CIaraeMbix, IPUMEHSs
(bopMyIIbl COKPAIEHHOTO YMHOXKEHHUS.

[IpumeHnsaTs mpeodpa3oBaHUs MHOTOWICHOB IS PEIICHUS PA3IMYHBIX 33134
Y3 MaTEMAaTUKH, CMEXKHBIX ITPEIMETOB, U3 PEATbHOU MMPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATYpPaJbHBIMU ITOKA3aTEISAMM U1
npeoOpa3oBaHUs BbIpAKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemare nmMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, MPUMEHSS NpaBUia
IepexoJa OT UCXOTHOTO YPABHEHUS K PABHOCUIILHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[TonOupaTe npuMepbl Map YUCEN, SBISIOUIMXCS PEHICHHUEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.



CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIHUHEHMHOTO ypaBHEHHUSA C
JIBYyMsI TIEPEMEHHBIMH, MOJB3YACh TpadUKOM, MPUBOAUTH MPUMEPHI PEHICHUS
YpaBHEHHS.

Pemats cuctemsl IByX JUHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMH, B TOM
qucie rpapuyecku.

CocTaBnaTh M peuiath JHWHEHHOE YpPaBHEHHE WIM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCIOBUIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1ayM MOJTy4YEHHbIN pe3yJsbTar.

DyHKIMHA

Koopaunats! u rpaduxu.

N300pakath Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3aIUCHIBATh YHCIOBBIC TPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKe.

OTmeuaTs B KOOPAMHATHOM IJIOCKOCTU TOYKHU IO 3a/laHHBIM KOOpPJIMHATaM.

OyHKIUH.

Ctpouts rpaduku TMHEHHBIX QYHKIUH.

OnucelBaTh C TMOMOUIbIO (PYHKIMA HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, PAcCCTOSHUE, II€HAa, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTD, BpEMSs, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmats rpaduueckuii cnocod MpeACTaBICHUA M aHAIW3a HMHPOpPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TpaUKOB pealbHbIX IPOLECCOB
Y 3aBUCUMOCTEM.

Wcnonp3oBaTth cBOWCTBA (QYHKIMM i1 aHauu3a TpauKOB peabHbIX
3aBUCUMOCTEH (Hynu (QYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIHH,
IPOMEXYTKH BO3pacTaHus M yObIBaHUS (DyHKUIMH, HauOOJbIEe M HAaWMEHBIIEE
3Ha4YeHUs PYHKIIUN).

Hcnonp3oBathk rpaduku AJis UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IPU
pelleHny 3a7a4 U3 JPyrux y4eOHbIX MPEAMETOB U pealbHON )KU3HHU.

K konity oOyuenus B 8 kjiacce 00y4aromuiics MOTyYUT CIASayIONe MPeIMETHbIC
pe3yJbTaTHI:
YucJia 1 BBIYUCIEHUS
HppanmonanpHbIe YuCa.
[loHnMaTh W HCHOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX
MHOKECTB.
CB00OOHO OTepUpPOBATh MOHATUIMU: KBAAPATHBIM KOPEHb, apu(hMETUUCCKUIMA
KBaJIPaTHBIM KOPEHb, UPPALMOHAIBHOE YUCIIO, HAXOAUTh, OLICHUBATH KBAJIPATHBIC
KOpHH, UCTIOJIB3Ysl ~ TPU  HEOOXOJUMOCTH  KaJIBbKYJATOD, BBIMIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, CONEPXKALIUX KBaJgpaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEMN.

Hcnonb30BaTh HadallbHbIE IMPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCeN JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIUMCIEHUMN, N300paXkaTh JACHUCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPAWHATHOW MPSAMOM.

Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JIECATUUYHBIX
npobeit u cremeHeil uncna 10, 3amUCHIBaTh W OKPYIJIATH YHUCIIOBbIE 3HAYEHUS
peaNbHBIX BEJIMYUH C UCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUM.

JlemuMocCTb.

CB0oOOIHO omepupoBaTh MOHSATUEM OCTaTKa IO MOJYJI0, TNPUMEHSThH
CBOMCTBa CPaBHEHUI MO MOJYJIIO, HAXOAUTh OCTaTKH CYMMBbI U MPOU3BEACHUS 10
JAHHOMY MOZYJIIO.

AaredOpanveckue BbIPaKeHUS

JpoGHO-panimoHaIbHbIE BEIPAKEHHUS.

Haxomute nomycTuMble 3HAU€HUS MEPEMEHHBIX B JIPOOHO-paIlOHATBHBIX
BBIPKECHHUSIX.

[IpuMeHSATh OCHOBHOE CBOMCTBO PAIMOHAILHON APOOH.

BrinonnsaTte npuBeneHue anreOpandyeckux ApoOeil k oliieMy 3HaMEHATelto,
CJI0’KEHUE, YMHOXKEHUE, JeJIeHHE anreOpanyeckux Apooeil.

BoINomHATE TOXKAECTBEHHBIE MTPe00pa30BaHMs PAllMOHATBHBIX BBIPAKECHHI.

[TpumensTh mpeoOpa3zoBaHUs BBIPAXKEHHUM AJIS PEIICHUs Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpyMEHATh TOHATHE CTENEHUM C LENbIM IOKAa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIIUX CTENEHH C LETIbIM MOKA3aTEIIEM.

WppauroHaabHble BBIPAXKEHUS.

HaxoauTpe nonmycTuMble 3HAUEHHS IEPEMEHHBIX B BBIPAKEHUSAX, COJIEPHKALIUX
apu(pMeTHYeCcKre KBaJApaTHbIE KOPHHU.

BoimonusaTe mpeoOpazoBaHusi HpPPaIMOHATIBHBIX BBIPAKEHUHN, HCIONb3YS
CBOWCTBA KOPHEMN.

YpaBHeHMS U HEPaBeHCTBA

Pemars kBagpaTHbIC ypaBHEHUS.

Pemate qpoOHO-panimoHanbHble ypaBHEHUS.

Pewlate JMHEWHBIE ypaBHEHUS C NapaMeTPaMH, HECIIOXHBIE CHCTEMbI
JIMHEWHBIX YPABHEHUH C IMapaMeTpamHu.

[IpoBOAUTE HCCIIENOBAaHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM UYHCIIE C
npUMEHEHuEeM TIpaduueckux MpeAcTaBlIeHU (ycTaHAaBIMBaTh, UMEET JIU
YpPaBHEHHE WJIM CUCTEMA YPABHECHUU PELIEHUS, €CIM HMEET, TO CKOJBKO, H
npouee).



[TepexoauTth OT cioBecHOW (OPMYTUPOBKH 3amauu K e€ anrebpandeckoi
MOJIEJIM C TIOMOUIbIO COCTaBJICHHS YPaBHEHHs WM CHCTEMbl YPaBHEHHI,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYYCHHBIN pe3ybTar.

[IpuMeHsATH CBOIMCTBAa YHCIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLICHKHU,
pemaTh JUHEWHbIE HEpaBEHCTBA C OJHOM MEPEeMEHHOM W HMX CHCTEMBI, /1aBaTh
rpauyuecKky0 WLTIOCTPAIMI0 MHOXECTBA pEHICHW HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[lonumaTh U MCHONB30BATh (DYHKIIMOHAIBHBIE MOHATUS U SI3bIK (TEPMUHBI,
CHUMBOJIMUECKHE O00O3HAuEHUsI), OMpEeAeNATh 3HaueHHUE (YHKIHMU IO 3HAYCHHUIO
apryMEeHTa, OIpeIesTh CBOWCTBA (YHKIMU MO €€ rpaduKy.

Ctpouts rpaduku QyHKUIUN , ONMUCHIBATH CBOMCTBA YMCIOBOW (PYHKIIMH TIO
e€ rpaduky.

K konIty 00yuyenus B 9 kiaacce 00yJaromuics MOJIyduT CIEIYIOIINUE MPeIMETHBIC
pE3yJIbTATHI:

Yucna v BBIYMCICHUA

CB0OOOJHO oOmepupoBaTh HOHATUSIMM: KOPEHb M- CTENEHH, CTENEHb C
palMOHAIIBHBIM II0KAa3aTelIeM, HAaXOAWUTh KOPEHb H-U CTENEHU, CTEHNEHb C
palroHaIbHBIM [OKA3aTeJIeM, HCIONb3ysS MpPU HEOOXOJUMOCTH KaJbKYJISATOD,
IIPUMEHSTH CBOMCTBA KOPHS 11-i CTEIIEHU, CTEIIEHU C PALMOHAIbHBIM I10KA3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOXECTBA JCHCTBUTENIBHBIX YUCEI IPU PELICHUU
3a/1a4, IPOBEICHUH PACCYKICHUN U 10KA3aTEIbCTB.

CpaBHHBaTh M  yHOPAIOYMBATH JICHCTBUTENIbHBIE YHCIA, OKPYIJIATH
JNEHCTBUTEIBHBIE YUCIIA, BBIIIOJIHATh IPUKHUIKY PE3YyJIbTaTa BBIYMCICHUHN, OLEHKY
YUCJIOBBIX BBIPAYKECHUM.

AaredOpanveckue BbIPAKEHUS

CBOOOHO oOMEepUpOBaTh MOHATHEM KBAApPATHOTO TPEXUIECHA, HAXOAMTH
KOpPHM KBaJpaTHOr'0 TPEXWICHA.

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA TUHEWHBIE MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHBIE WM KBaJgpaTHBIE YpPaBHEHUs, YPaBHEHMs, CBOIAILIUECS K
HUM, IpOOHO-pAIIMOHAIBHBIE YPAaBHEHHUS.

Pemars HECI0KHBIE KBaIpaTHBIE YPABHEHUS C IAPAMETPOM.

Pemare yiMHEHHBIC HEPABEHCTBA, KBAJpPAaTHBIC HEPABEHCTBA, UCIIOJIb30BATh
METOJI MHTEPBAJIOB, M300pakaTh PELICHUE HEPABEHCTB HA YHUCIIOBOM MpPSMOM,
3aIIMCHIBATh PELICHUE C [IOMOILIBI CUMBOJIOB.

Pemare cucrempl AByX JMHEHMHBIX YPABHEHHW C JIBYMsI IIEPEMEHHBIMU M
CHUCTEMBI JIBYX YPABHEHHI, B KOTOPBIX OJTHO YPABHEHHE HE SIBISETCS JIMHEHHBIM.

Pemars HECI0KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUN € ITAPAMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCHIIBHBIX IIPE0Opa30BaHui, 3aMEHbI IEPEMEHHOI,
rpaduueckoro MeToja MpH pelieHny ypaBHeHU! 3-i U 4-i1 cTeneHex.

Pemarp cucTeMbl JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOii, 3alTUCHIBATh PEIIEHHE C TOMOIIBIO CUMBOJIOB.

Pemars ypaBHEHHs, HEpaBEHCTBA M HX CHCTEMbl, B TOM YHCJIE C
OTpaHUYEHUSIMU, HATIPUMED, B LEJbIX YUCIIAX.

[IpoBouTh HccneqOBaHUsl YpPaBHEHUI M CUCTEM ypaBHEHHi, B TOM 4YHCIE C
npUMEHEHuEeM TIpaduueckux MpeAcTaBlIeHU (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WM CHUCTEMa YpPAaBHEHHM pEIIEeHUs, €CIIU HMEET, TO CKOJbKO, U
npouee).

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS] YPABHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHUSI, HEPABEHCTBA U HUX CUCTEMBI JJIi COCTaBJICHUS
MAaTeMaTHYECKOW MOJENM pEeaJbHOM CHUTyallMM WIM NPUKIAJIHOM 3aJayH,
UHTEPIPETUPOBATH MOJTYUYESHHBIE PE3yIbTAThl B 33JaHHOM KOHTEKCTE.

YucioBble MOCT€10BATEILHOCTH H NPOrPeccUuu

CB0oOOIHO omepupoBaTh TMOHITHSAMHU: 3aBUCUMOCTb, (QYHKIUSA, Tpaduk
byHKIMH, TpsAMas TPONOPLHMOHATBLHOCTh, JIMHEWHas (QyHKIMsA, oOpaTHas
MIPOTIOPITMOHAILHOCTE, Mapadosia, runepOoia, KyCouHo-3a1aHHast PyHKITHS.

HccnenoBats pynkuuio mo e€ rpaduky, yCTaHABIUBATH CBOMCTBA (DYHKLIUIA:
00JIacTh OmNpeNeNieHUsl, MHOXECTBO 3HAYEHUM, HYJIU (QYHKIUU, TPOMEKYTKU
3HAKOMOCTOSIHCTBA, MPOMEXYTKHM BO3pacTaHus U yObIBaHMs, UYETHOCTh U
HEYETHOCTh, HAaNOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHHU S, ACUMITTOTHI.

Pacnio3naBate kBagpaTHuHy0 (QYHKUHIO 1O (HopMyrie, MPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

Onpenenste noyoxeHue rpaduka KBajpaTUYHOW (PYHKIMU B 3aBUCUMOCTH
oT €€ Kod(PUITMEHTOB.

Crtpouts rpaduk KBagpaTUyHOW  (YHKIUH, OMNHUCHIBATH  CBOWMCTBA
KBaJipaTUuHOM (pyHKIIMHU 1O €€ TpaduKy.

Hcmonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JJIS PEIICHUS 3a71a4.

Ha npumepe kBaapatnyHo QyHKIMU CTpouTh rpaduk QyHkuu y =af(kx +
b) + ¢ ¢ momorkIo npeodpazoBaHuil rpaduka GyHKIUH y=f(X).

WnmocTpupoBaTh € MOMOINBIO Tpaduka peajbHyl0 3aBHCHUMOCTh WM
IPOIIECC MO0 UX XapaKTEPUCTUKAM.

ApudmMeTnyeckasi U reoMeTpUIeCKasi MPOrpeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMHU: TIOCIEIOBATENBHOCTD, apupMeTUIECKasl
U T€OMETPUYECKasi TPOTrPECCHH.



3amaBaTh MOCJENOBATEILHOCTH PAa3HBIMH CIIOCOOAMM: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 72-TO WICHA, PEKYyPPEHTHBIM.

BrImoHAT,  BBIUUCIACHUS C HWCHOJBb30BaHWUEM (QopMysn n-ro  dYiieHa
apu(pMeTHIECKON U TEOMETPHUECKOMN MPOTPECCHiA, CyMMBI TIEPBBIX 7 YJICHOB.

N300paxaTh WIEHBI MOCIEIOBATEILHOCTH TOYKaMH Ha KOOPIWHATHOM
MIJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMHU TOCIEAOBATEILHOCTSIMUA, B TOM
qHCIie 3aa4d U3 PEATbHOMN JKU3HH (C UCIIOJIb30BAHUEM KalbKYJIATOPA, IUPPOBHIX
TEXHOJIOTUH).

PacroznaBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCJICIOBATEILHOCTEH,  OTPAaHUYEHHBIX  IOCJIEIOBATEILHOCTEH, MOHOTOHHO
BO3pacTaromux (yOBIBAIOIINX ) MTOCIEI0BATEILHOCTEH.

HimeTs mpeacTaBiieHrne 0 CXOJUMOCTH MOCIEA0BAaTeILHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO yOBIBAIOIIECH reOMEeTPUIECKON TIPOTPECCUH.

[IpumMeHsATh METO MAaTEeMAaTHYECKOW WHTyKIIUH TIPU PEIICHUHN 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Kontponbnbie IlpakTnyeckue
NPOrpaMmsbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoThI
pecypcsl
| UMCJIA 1 BBIYUCIIEHU . 1 |
PannonanbHbie yncia (MOBTOPEHUE)
) OVYHKIIMN. KoopauHatsl 1 17 1
rpaduku. DyHKIIN
3 AJITEBPAMYECKUE BbIPAXKEHU .
Bripaxenus ¢ nepeMeHHBIMU !
4 YPABHEHI/I}UI N CUCTEMBI 10 |
YPABHEHUMU. JIuneiinble ypaBHEHUS
5 UMCJIA 1 BBIYMCIIEHUA. Crenens ¢ 6
HATYpaJIbHBIM MOKa3aTelleM
6 AJITEBPAMYECKUE BbIPAXKEHU . 7 1
MHorouneHbl
. AJITEBPAMYECKUE BBIPAYKEHU . 14 |
DopMyJTbl COKPAILIEHHOTO YMHOKEHUS
UMCJIA Y BBIYUCIIEHUA. [lenumocTb 10
OYHKIUWUN. JTuneiinas ¢pyHkuus 16 1
YPABHEHUA 1 CUCTEMBI
10 YPABHEHU. CrcteMb! THHEHHBIX 14 1
ypaBHEHUU
1 [ToBTOpenue, 06001ICHNE, g |

cUCTeMaTHu3anus 3HaHUU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KIIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/mn Konrpoabnbsie IIpakrTuueckue
NPOrpaMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| YPABHEHUA 1 HEPABEHCTBA. 20 |
Hepasenctpa
) UNCJIA U BBIYUCJIEHU . KBaapaTHblit 17 1
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBanpaTtHble ypaBHEHUs
4 AJITEBPAMYECKUE BBIPAYKEHU . 17 |
Jpo6HO-paninoHalIbHbIE BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JpobHo-palinoHallbHbIe YPaBHEHUS
6 OVYHKINN 15 1
7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenun
8 UNCJIA U BBIYUCJIIEHUA. lenumocTb 7 1
9 [ToBTOpEeHme, 0600IIEHNE, 10 |
CUCTEeMAaTH3alMsl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0




9 KIIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoabubie  Tpakrueckue o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
1 OYHKINN 25 1
) YPABHEHUA 1 HEPABEHCTBA. 15 1
KBanpaTHble HEpaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. ’5 1
VYpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBbI
4 UMCJIOBBIE [TOCJIIEAOBATEJIBHOCTU )5 |
U ITPOI'PECCUU
5 AJITEBPAMYECKUE BBIPAXKEHU . 12 1
Crenens ¢ pallMOHATBHBIM ITOKa3aTeIEM
6 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIHS 34 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







ITIOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoka Koutpoabnbie IIpakTuyeckue Aara ungpposrre
Bcero u3ydeHusi o0pa3oBaTeJIbHbIEC
padoThI padoThI pecypesI
1 [ToBTOpenue. PaioHaibHbIE YnCIa 1
IToBTOpenue. CpaBHeHuE,
2 YIOPSIIOYMBAHNUE U apU(PMETHUIECKHIE 1
NEUCTBHUS C pallMOHAIBHBIMU YUCIIAMHU
3 IToBrOopenue. Uucnosas npsmas, ]
MOAYJIb YUCIIa
[ToBTOpenue. [IpoiieHTHI, 3aNKUCh
4 MPOLIEHTOB B BUJIE ApoOu U Apodu B 1
BH/JIE MTPOLICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4n HA 1
MIPOLICHTBI
6 IToBropenue. Tpu OCHOBHBIE 3a1a4n Ha 1
MIPOLICHTHI
7 [ToBTOpeHue. Penmienne TeKCTOBBIX 1
3a/a4 apupMETHIECKUM CITIOCOOOM
[ToBTOpenue. Pemenne 3a1ay u3
2 peasibHOM MPaKTUKHU HA YacTH, ApoOH, |
MIPOLIEHTHI, IPUMEHEHNE OTHOLIEHUHN U
MIPONOPLUI IIPU PELLIEHUN 3a/1a4
9 [ToBTOpenue. Pemenne 3a1ay u3 |
peasibHOM MPaKTUKH HA YacTH, ApoOu,




MPOLEHTHI, TPUMEHEHNE OTHOLIEHU U
MPONOPIMHI NIPU PEUICHUH 3a71a4

[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelieHre 3a1a49 Ha ABMKEeHUe, padoTy,
MOKYTIKHU, HaJIOTH

1 KontponbHas padoTa mo teme
"PannoHanpHEIe ynciia"

12 Koopaunara Touku Ha npsiMoi

13 YucoBble IPOMEKYTKH

14 HucnoBbie TPOMEKYTKH

15 Paccrosinue Mexay ByMst TOUKaMU
KOOPAMHATHOU MPSMOK
[IpsimoyronbHas cucteMa KOOpAUHAT.

16 AOcmycca 1 opJIMHaTa TOYKHU Ha
KOOPAMHATHOW INIOCKOCTH
[IpsimoyronbHas cucteMa KOOpAUHAT.

17 Alcmrcca 1 opJIMHaTa TOYKHU Ha
KOOPJMHATHOM IJIOCKOCTH

18 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu

19 Urenue rpadKoB peaibHBIX
3aBUCUMOCTEN

20 OyHKIMOHAIbHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU
[Tonarue Gpynkuuu. OyHKIUS KaK

21 MaTremMaTU4YeCcKas MOJIENIb PEAIbHOTO
npotecca

22 [Tonarue Gpynkuuu. OyHKIUS KaK




MaTeMaTHYeCKasi MOJIC]b PEabHOTO
mporecca

[Tonarue Gpynkuuu. OyHKIUS KaK

23 MaTeMaTH4ecKast MOJEIb PEAJIbHOTO
nmporecca

24 OO6uacTh onpeaesieHus U 00J1acTh
3HAYCHUH (PYHKITUU

’5 OO6umacth onpeaesieHust U 00J1acTh
3HAYCHUH (PYHKITUH

26 CriocoObI 3a1aHus PyHKIIUU

27 I'paduk pynkmm

)3 KonrponsHas pabora o Teme
"Koopaunats! u rpadpuku. OyHkmmn"

29 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPQ)KEHUS C IEPEMEHHBIMU

30 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPAKEHUS C IEPEMEHHBIMU

31 BripaxkeHue ¢ nepeMeHHbIMU. 3HAYCHHE
BBIPQXEHUS C IEPEMEHHBIMU

1 [IpencraBieHne 3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BUJE GOPMYJIbI

1 [IpencraBieHne 3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BUJE GOPMYJIbI

34 Brruucnenus no ¢popmynam

35 Brraucnenus mo ¢popmynam

36 YpaBHEHHE ¢ OHOU [IEPEMEHHOM.

Kopenb ypaBHeHUs




CBoiicTBa ypaBHEHHI C OJHOM

37 .
MIEPEMEHHOMN

18 CBoiicTBa ypaBHEHHI C OJHOM
MEPEMEHHOMN

39 PaBHOCHUIIBHOCTH YpaBHEHUM

40 VYpaBHEHHE KaKk MaTeMaTu4decKas
MOZEJIb peabHON CUTYallUH

41 Yucno KkopHEN TUHEWMHOTO YpaBHEHUS

42 Uucio KopHEeHd JIMHEWHOTO ypaBHEHUs

13 PerreHne TeKCTOBBIX 337124 C IOMOIIBIO
JIMHEWHBIX YPaBHECHUN

44 JIuneitHoe ypaBHEHHE, coJiepxKaIee
3HaK MOAYJIS
KonrponbHast pabota o Temam

45 "BeIpaskeHus ¢ nepeMeHHbIMU",
"JIuneitnple ypaBHEHUS"

46 CreneHb ¢ HaTypaJbHBIM [T0OKA3aTEIEM

47 CBolicTBa CTENEHH C HATYPATbHBIM
MTOKa3aTeNeM

43 CBolicTBa CTENIEHU C HATYpaJIbHbIM
II0Ka3aTeleM

49 CBolicTBa CTENEHH C HATYPATbHBIM
II0Ka3aTeleM

50 3amnucek yncia B IeCITUYHON
MTO3ULIMOHHON CUCTEME CUUCIICHUS

51 3anuce YKucia B 1eCATUYHOMN

HOBI/II_II/IOHHOI\/'I CUCTEMC CUUCIICHUA




OpnowieHbl. OQHOWIEH CTaHAAPTHOIO

>2 Buaa. CteneHb OqHOYIIEHA !
53 OpnowieHbl. OQHOWIEH CTaHAAPTHOIO 1
Buja. CteneHp oJHOWIEHA
Muoro4iessl. MHOTO4JIeH
54 cTaHaptTHoro Buja. CteneHp 1
MHOTOYJIEHA
MHorouiressl. MHOTO4JICH
55 cTaHaptTHoro Buja. CteneHpb 1
MHOTOYJIEHA
56 CrnoskeHne ¥ BEIYUTAaHUE MHOTOYJICHOB 1
57 CrnokeHre U BEIYUTAaHNE MHOTOYJICHOB 1
58 CrnoskeHre ¥ BEIYUTAaHUE MHOTOYJICHOB 1
59 VYMHOXEHHUE U IeJIeHUEe MHOTOYWIEHOB 1
60 YMHOKEHHUE U JIeJIEHHE MHOTOYWICHOB 1
61 VYMHOXEHHUE U eJIeHUE MHOTOYWIEHOB 1
62 VYMHOXEHHUE U eJIeHUE MHOTOYWIEHOB 1
63 [IpeoOpa3oBaHue 11ETI0T0 BBIPAKEHHS B 1
MHOT'OYJICH
64 [IpeobOpazoBanme MEIOTO BEIPAKECHHS B |
MHOT'OYJIECH
65 [TpeoOpa3oBaHue 11E€7I0T0 BBIPAKEHUS B 1
MHOT'OUYJICH
66 Kopuu MHOrO4sI€Ha 1
67 Kopuau MHOTrOUNEHa 1
63 ToxnectBo. ToKIeCTBEHHBIC 1

peoOpa3oBaHus anredpandecKux




BBIPAKCHUI

ToxnectBo. TOKIEeCTBEHHEBIE

69 peoOpa3oBaHus anredpandecKux
BBIPAKCHUI
ToxnectBo. TOKIECTBEHHEBIE

70 npeoOpa3oBaHus AreOpandecKux
BBIPAKECHU I
ToxnectBo. TOKIEeCTBEHHEBIE

71 npeoOpa3oBaHus areOpandecKux
BBIPAXKECHU I
ToxnecTBo. ToKIECTBEHHBIE

72 peoOpa3oBaHus anredpandecKux
BBIPAKEHH I

73 Jloka3aTenbCTBO TOXKICCTB
KontponbHas paboTa mo TeMam

74 "CreneHp ¢ HaTypajlbHbIM
nokasarenem", "MHoro4diaeHs!"

75 KBagpar cymMbl 1 KBajipaT pa3HOCTH
JIBYX BBIPQKEHUU

76 KBanpaT cyMMBbI HECKOTBKUX
BBIPAKCHUI

77 Ky06 cymmbr 1 ky0O pa3HOCTH ABYX
BBIPAXKECHH I

78 Pa3HoCTB KBaIpaTOB IBYX BBIPAKEHUU

79 [IpousBeneHne pa3HOCTU U CYMMBI JIBYX
BBIPAXKECHH I

20 [Ipou3BeneHne pa3HOCTU U CYMMBI JIByX

BBIPAXKECHU I




CymMma 1 pa3HoCTh KyOOB IBYX

81 .
BBIPAKCHUI

%) CymMma 1 pazHoCTh KyOOB IBYX
BBIPAKCHUI

23 Pasnoxxenne MHOrouneHa Ha
MHOXHUTEIN
[Ipou3sBeneHne pa3HOCTU CYyMMBI IBYX

84 BBIPOKEHHH, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPAXEHUI

25 Paznoxenne MHOrouwieHa Ha
MHOXHUTEIN

26 Brinecenue 0011ero MHOKUTENS 3a
CKOOKH

87 MeTton rpynnupoBKu

28 KonrponsHast pabora o Teme
"@opMyJIbl COKpAIIEHHOTO YMHOKEHNA"

29 JlemumocTs 1ienbix uncenn. CBoicTBa
JIETUMOCTH

90 Henumocts nenbix uncen. CBolcTBa
JIETUMOCTH

91 [IpocTeie u cocTaBHbIC uncia. YETHBIE U
HEUYETHBIC YUCIIa
[Ipusnaku nenumMoctu Ha 2, 4, 8, 5, 3, 6,

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

93
9,10, 11

94 [Ipu3Haky nenMMOCTH CyMMBI U

MPOU3BCACHUS LCIIBIX YHUCCII ITPU




pCIICHUHN 3a1a4

HauOospmmii 00 AeIuTeENb 1

95 HaMMEHblIee o0I11ee KPaTHOE ABYX 1
qHcen
96 B3aumHo nipocThie uncia 1
97 Anroputm EBknnna. Jlenenue ¢ 1
OCTaTKOM
08 CpaBHEHUS LEIIBIX YUCET 110 MOAYIIIO |
HATYypaJIbHOTO YHCIIA
99 Jlunetinas QyHkIus, e€ cBOCTBa 1
100 Jluneiinas QyHkuus, e€ CBOUCTBA 1
101 Jlunetinas QyHkius, e€ cBoCTBa 1
102 I'padux nuHeHHON QyHKIUN 1
103 I'paduk muHelHON GyHKIIUN 1
104 I'padux nuHEHHON QyHKIIUN 1
105 I'paduk muHelHON QyHKIIUN 1
106 I'paduk pyHKIMU y = | X | 1
107 I'paduk yakmuu y = | x | 1
108 I'paduk pyHKIMN Y = | X | 1
109 I'paduk ynkmmm y = | x | 1
110 Kycouno-3aiannbie GyHKINU 1
111 KycouHno-3aiannbie GyHKINU 1
112 Kycouno-3amannasie GyHKIIMN 1
113 KycouHno-3aannbie QyHKINU 1
114 KontponbHas paboTa mo TeMam |

"Nemumocts", "JIuneitHas ¢pyHkms"




115

YpaBHeHHE ¢ ByMS IEPEMEHHBIMU

116

VYpaBHeHUE ¢ ABYMS [IEPEMEHHBIMU

117

I'padux TMHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMU

118

I'padux TMHEHHOTO ypaBHEHUS C ABYMS
[IEPEMEHHBIMU

119

CucTeMbl TMHEUHBIX YPABHEHHI C
JIByMsI IIepeMEHHBIMU

120

CucreMbl TUHENHBIX YPaBHEHUH €
JByMsI IEpEMEHHBIMA

121

I'padmyeckuit METO peIIeHHsI CUCTEMBI
JIMHEWHBIX YPaBHEHUH C JBYyMS
[IEPEMEHHBIMU

122

I'paduaeckuii MeToa pereHus: CHCTEMBI
JIMHEWHBIX YPaBHEHUH C JBYyMS
[IEPEMEHHBIMU

123

Pemenue cucrem IMHENHBIX YpaBHEHUM
C IByMS IEPEMEHHBIMH METO/I0M
MOJICTAHOBKU ¥ METOJOM CJIOKEHHUSI

124

PewreHne cucreM ITMHEHHBIX YpaBHEHUN
C IByMs IIEPEMEHHBIMHU METOI0M
MIOJICTAHOBKU U METOAOM CIIOKCHHS

125

Perenne cucreM ITMHENHBIX YPaBHEHUN
C IBYMs IEPEMEHHBIMA METOOM
IIOZICTAHOBKHU U METOJIOM CJIOKEHUS

126

Pemenue cucrem TMHENHBIX YpaBHEHUM
C ABYMs IICPCMCHHBIMU MCTOI0OM
IIOACTAaHOBKH U MCTOJOM CJIOKCHUA




Cucrema 1ByX JTUHEHHBIX YPaBHEHUH

127 JIByMsl IEPEMEHHBIMU KaK MOJIEIb 1
peanbHOU CUTyaluu

128 KonrponsHast pabora o Teme 1
"CucTeMbl IMHENHBIX YpaBHEHUN"

129 [ToBTOpenue u 0600meHne. Beipakenus |
C IIepEMEHHBIMU

130 [ToBTOopenue u 0600menne. CTeneHs ¢ |
HaTypaJbHBIM MOKa3aTelIeM
[ToBTOpenue u 0606menue. OTHOUICHBI

131 ¥ MHOTOUWICHBI. TOX/IeCTBEHHBIC |
peoOpa3oBaHus anredpandecKux
BBIPAXKECHH I

132 HOBTOp?HI/Ie u 00061menne. ®opmyisl 1
COKPAIIEHHOTO YMHOXCHHUS

133 [ToBTOpeHuEe 1 0000IIEHNE. |
Koopaunats! u rpaduxmu.

134 [ToBTOpenue u 0606menue. Jluneitnas 1
¢byHKIMA U e€ CBOWCTBA

135 HToroBast KOHTpOJIbHAs paboTa 1
[ToBTOpenue u o6obmeHue. Pemenne

136 CHUCTEM JIMHEHHBIX YPABHEHUM C IBYMS 1
MIepEeMEHHBIMU

OBILIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




8 KIIACC

Ne i/

Tema ypoka

KoandyecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUYeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

YucnoBbie HEpAaBEHCTBA

CBolicTBa YMCIOBBIX HEPABEHCTB

CBolCTBa YMCIIOBBIX HEPABEHCTB

AW N =

Jloka3aTesnbCTBO HEPABEHCTB

—_— | | [

HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOTHUE HEPABEHCTBA

HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOTHE HEPABEHCTBA

Crnoxxenue u YMHOKCHUEC YUCIIOBBIX
HepaBeHCTB. OLieHNBaHUE 3HAYCHUS
BBIPAXKEHUS

Crnoxxenue u YMHOKCHHUEC YUCIIOBBIX
HepaBeHCTB. OLieHNBaHUE 3HAYCHUS
BBIPAXKEHHUS

[ToHsiTHE O pellIeHNN HEPABEHCTBA C
OJIHOM mepeMeHHO. MHOKeCTBO
peLIeHUN HEpaBEHCTBA

10

[TonsiTHEe O peleHNr HEPaBEHCTBA C
OJHOI mepeMeHHO. MHOKeCTBO
pEllIeHNI HEpaBEHCTBA

11

PaBHOCHIIBHBIE HEPAaBEHCTBA.
HepaseHncrtBo-ciencraue




12

Hucnossle IPOMEKYTKHU

JIvuHeitHoe HEpaBEHCTBO C OJIHOM

13 IIEPEMEHHON U MHOKECTBO €0 PEILICHUI

14 Penienue nuHEMHBIX HEPABEHCTB C OJTHOM
MepEMEHHOMN

15 PeieHne nMHENHBIX HEPABEHCTB C OHOMU
MIEPEMEHHOM

16 Pemienne nuHEMHBIX HEPABEHCTB C OJTHOM
MIEPEMEHHOM

17 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM
MepEMEHHOMN

13 CucTembl TUHEHHBIX HEPABEHCTB C OAHOM
MIEPEMEHHOM
Pemienne TeKCTOBBIX 337124 C TOMOIIBIO

19 JIMHEVHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM

20 KontponpHas padoTa mo Teme
"Hepasencrna"

21 KBanpaTtHbie KOpHU

” Apudmerndeckuii KBaapaTHBINH KOPEHb U
€ro CBOMCTBA

” Apudmerndeckuii KBaapaTHBIH KOPEHb U
€ro CBOMCTBA

24 [ToHATHE HppALMOHAIIEHOIO YUCIIA.
JencTBus ¢ HppalMOHAIILHBIMU YUCIIAMHU

)5 CBolicTBa ACMCTBUI C UPpALIMOHATILHBIMU
YUCIAMHU

26 CBolicTBa A€UCTBUN ¢ UppaLMOHATIBHBIMU




qucjaaMu

27

CBolicTBa ACMCTBUI C UPPALIMOHATILHBIMU
qucjiamMmu

28

CpaBHeHuE UppaloOHaIbHBIX YHCe

29

CpaBHeHuE UppalOHaIbHbBIX YUCEN

30

MHO0XecTBO IeHCTBUTEILHEBIX YHUCE.
[IpencraBiaeHust 0 pacIIMPEHUSIX
YHCIIOBBIX MHOYKECTB

31

JonycTtumble 3HaU€HUSI IEPEMEHHBIX B
BBIPAXEHUSX, COJAEPIKAIINX
apudmeTnyecKre KBaJpaTHble KOPHU

32

JlonycTuMmble 3HaYEHMsI IEPEMEHHBIX B
BBIPAKEHMSX, COAEPKAIINX
apu(pMeTHUECKUE KBaIpaTHbIE KOPHU

33

ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKECHUM, COACPIKALUX
apupMeTHUECKUE KBaIpaTHbIE KOPHU

34

ToxmecTBeHHBIC TPEOOPA30BAHMS
BBIPAXKEHUM, COJIEPHKAITUX
apudmeTHuecKre KBaJIpaTHbIE KOPHU

35

ToxxmecTBeHHBIC TPEOOPA30BAHMS
BBIPAXKEHUM, COJIEPHKAITUX
apudMeTHIECKHe KBapaTHbIE KOPHU

36

ToxaecTBeHHbBIE TpeoOpa3oOBaHUs
BBIPAXKEHUM, COJIEPHKALIUX
apudMeTHIECKHe KBaIpaTHbIC KOPHU

37

KonTtponbHas pabora no teme
"KBanpaTHblii KOpeHb"




38

KBagparnoe ypaBHeHue

39

dopmyia KOpHEH KBaJIPaTHOTO
ypaBHeHus. KonuyecTBo
JIEWCTBUTEIIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

40

dopmyia KOpHEN KBaJIPaTHOTO
ypaBHeHus. KonnuectBo
JIEWCTBUTEIIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

41

dopmyia KOpHEH KBaJIPaTHOTO
ypaBHeHus. KonnuectBo
JIEUCTBUTEIbHBIX KOPHEHW KBAIPAaTHOTO
YpaBHEHUSA

42

dopmyia KOpHEN KBAJIPaTHOTO
ypaBHeHus. KonndectBo
JIEUCTBUTEIbHBIX KOPHEHW KBAIPaTHOTO
ypaBHEHUS

43

Teopema Buera

44

Teopema Buera

45

YpaBHEHUsI, CBOAUMBIE K JIMHEHHBIM
YpaBHEHUSM WU K KBaJPATHBIM
YpaBHEHUSIM

46

YpaBHEHUSI, CBOAUMBIE K JIMHEHHBIM
YPaBHEHUSAM WJIN K KBaJIPaTHBIM
YPaBHEHUAM

47

KBanpaTHO€e ypaBHEHUE C MapaMETPOM

48

Pemenue kBagpaTHBIX YpaBHEHUM C
napaMeTpamu




Pewienne kBagpaTHbIX YPaBHEHUM C

49
napaMeTpamu

50 Pemienne kBagpaTHbIX YpaBHEHMUI,
CoJIeprKalluX 3HaK MOAYJIs

51 Pemenue kBagpaTHBIX YpaBHEHU,
coJieprKalliX 3HaK MOIYJIS

57 VYpaBHEHME KaKk MaTEMAaTUYECKasi MOJIENb
peabHOM CUTyaluu

53 Pemenue TekcToBbIX 3avz[aq C TIOMOIIIBIO
KBaJIpaTHBIX YPAaBHEHUM

54 KontponpHas padoTa mo teme
"KBanparusie ypaBHeHUS"

55 PauyoHanbHbIE BBIPAKEHUS

56 ToxaecTBeHHbIe MpeoOpazoBaHuUs
palMOHATIbHBIX BBIPAXKEHUN

57 ToxaecTBeHHbIE MpeoOpazoBaHuUs
palMOHATIbHBIX BhIPAXKEHUN

58 ToxnecTBeHHbIe TpeoOpa3oBaHus
palMOHATIBbHBIX BBIPAXKEHUN

59 ToxaecTBeHHbIE TpeoOpazoBaHuUs
palMOHATIbHBIX BBIPAXKEHUN
Anrebpanyeckas npo0b. lomycTumpie

60 3HAYCHHS TIEPEMEHHBIX B APOOHO-
PaIMOHATILHBIX BBIPAXKEHUAX
Anrebpanyeckast 1poOb. JlomycTumblie

61 3HAaYCHUS IEPEMEHHBIX B IPOOHO-
palMOHATILHBIX BBIPAXKEHUAX

62 Anrebpanueckas 1poob. JlomycTumbie




3Ha4YeHUs IEPEMEHHBIX B IPOOHO-
palMOHAIbHBIX BBEIPAKEHUAX

OcHOBHOE CBOWCTBO anredpanyeckon

63
npobu

64 OCHOBHOE CBOMCTBO aJIreOpandecKon
Ipodu

65 CrnosxeHue U BBIYUTAHHUE aNreOpandecKux
npobeit

66 CrnosxeHue U BBIYUTAHHUE aNTreOpandecKux
npobeit

67 YMHOKEHUE U JIeJIeHHEe alredpandeckux
npobeit

68 YMHOXEHHE U JIeNIeHNe alnreOpanyeckux
npoodeit

69 YMHOXEHHE U JIeNIeHUe anreOpanyeckux
npoOeit

70 Bo3sBenenue anredpandeckoit Apoou B
CTETEHb

71 KonTtponsnas padora no Teme "/IpodHo-
panOHaIbHBIE BEIPAKEHUS"

72 JpoOHo-paninoHaIbHbIC YpaBHEHUS
Pemenne npo6HO-paninOHaIbHBIX

73 YpaBHEHUH, CBOJAIIMXCS K TUHEHHBIM
yYpaBHEHUSAM
Pemenue npoOGHO-paIiOHATBHBIX

74 YPaBHEHUH, CBOIAIIMXCS K JIMHEUHBIM
YpaBHEHUSAM

75 Pemenune npoOGHO-paIiOHATBHBIX




YPaBHEHUH, CBOIAIIMXCS K JIMHEUHBIM
YPaBHEHUAM

76

Pemenune npoOGHO-paIiOHATIBHBIX
YPaBHEHMI, CBOSIINXCA K KBaPaTHBIM
YpaBHEHHSIM

77

Pemenne npoOHO-panmoHaIbHBIX
ypaBHEHUH, CBOISIINXCS K KBaJAPATHBIM
YpaBHEHUSAM

78

Pemenne npoOHO-panoHaIbHBIX
yYpaBHEHUH, CBOASIIMXCS K KBaJAPATHBIM
YpaBHEHUSIM

79

Pemenune npoOGHO-paIiOHATBHBIX
YpaBHEHHUI METO/I0M 3aMEHBI
MepEMEHHOMN

80

Pemenue npoOGHO-paIiOHATIBHBIX
YPaBHEHHI METOZOM 3aMEHBI
MIEPEMEHHOMN

81

Pemenne npo6HO-paiiOHaIbHBIX
YPaBHEHUI METOJIOM 3aMEHbI
MEPEMEHHOMN

82

Pemenne npo6HO-paiiOHaNIbHBIX
YpaBHEHUI METOJIOM 3aMEHbI
MepEMEHHOMN

83

Pemrenne TEKCTOBBIX 3a4a4 ¢ HOMOIILIO
JTPOOHO-PAIMOHATILHBIX YPaBHEHUH

84

Pemrenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
JIpOOHO-pallMOHATILHBIX YpaBHEHUN

85

Pemrenne TEKCTOBBIX 3a7a4 ¢ IOMOIILIO




JIpOOHO-pallMOHATILHBIX YpaBHEHUN

Pemrenne TEKCTOBBIX 3a74a4 ¢ IOMOIILIO

86 JIpOOHO-pallMOHATILHBIX YpaBHEHUN

87 Pemienne TEKCTOBBIX 327124 C IIOMOIIBIO
JIpOOHO-PAIlMOHATILHBIX YPaBHEHHUI

28 Pemrenne TeKCTOBBIX 3a/1a4 C IIOMOLIBIO
JIpOOHO-pallMOHATILHBIX YpaBHEHUN

29 I'paduveckas nHTEpIIpETALNS YpaBHCHUI
C IByMsI IIepEMEHHBIMHU

90 KontponbHas padota mo teme "J[pobHo-
palroHaIbHbIE YpaBHEHHUS"

91 OO6unacTh ornpeeneHus: 1 MHOXKECTBO
3HaYeHUN PYHKLIUU

9 OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaYeHUN PYHKLIUU

93 Cnioco0nI 3a1anus GyHKIHMA

94 I'paduk pynkuun
UteHue CBOMCTB (hyHKIMH 110 €€

95 rpaduky. [Tpumeps! rpadukoB GyHKIHH,
OTPaKAIOIINX PEATbHBIC TPOIIECCHI
ODYHKIINH, OMICHIBAIOIIUE MPSIMYIO U

96 00paTHYIO MPOMOPITMOHAIbHBIC
3aBUCUMOCTH, UX TpaduKu
ODYHKINH, OMICHIBAIOIIUE MPSIMYIO U

97 00paTHyIO MPOMOPIHUOHATEHBIC
3aBHCUMOCTH, UX rpaduku

08 OyHKIINY, OMUCHIBAIOIIUE MTPSIMYIO U

00paTHYIO MPONOPIHOHAEHBIE




3aBHCUMOCTH, UX Irpaduku

99 DyHKIUA y = X2 U €€ CBOWCTBA 1
100 @yHKIMSA Yy = X2 U €€ CBOICTBa 1
101 ®yHK1MA y = X3 U €€ cBOicTBa 1
102 OyHKIUS Y =K/X 1 €€ CBOWCTBA 1
103 OyHKIUS Y =K/X U e€ CBOIiCTBa 1
104 DyHKIUA Y =VX U €€ CBOMCTBA 1
105 KonTtponsHas pabora o Teme )
"OyHkuun"
106 CreneHn C LIETIBIM ITI0Ka3aTeleM 1
107 CBoiicTBa CTENEHU C 1IEJIBIM MTOKa3aTelleM 1
108 CBoiicTBa CTENEHH C 1IEJIBIM IT0Ka3aTeIeM 1
109 CBoiicTBa CTENEHU C 1IEJIBIM NTOKa3aTelleM 1
[IpeobpazoBanue BhIpaXEHUH,
110 COJIepXKaIINX CTEIEHU C LEIbIM 1
MoKa3aTeseM
[IpeobpazoBanue BhIpaXEHUH,
111 COAEpKAIIMX CTETNIEHU C LIEJIBIM 1
noka3areyiem
[IpeobpazoBanue BhIpaXEHUH,
112 COAEpPKAIIMX CTETNIEHU C LIEJIBIM 1
noKa3areynem
113 CrangapTHBIN BUJ yKcaa 1
114 CranapTHBIN BH]I YKCIa 1
115 JleiicTBHS ¢ YyMCliaMu, 3alTMCAaHHBIMU B 1
CTaH/IapTHOM BUJE
116 JlercTBuUA ¢ unciaaMu, 3alTMCaHHBIMU B 1




CTaHIAPTHOM BUJE

Pa3mepbl 00bEKTOB OKPYIKAFOIIIEr0 MHpAa,

117 JJIUTEIIbHOCTD IIPOLIECCOB B
OKPY’KaIOIIEM MUPE
Pa3Mepsr 00bEKTOB OKPYIKAIOIIETO MHPA,
118 JUTUTENBHOCTh MIPOIIECCOB B
OKPY’KaIOIIeM MHUPE
Pa3Mepsr 00bEKTOB OKPYIKAIOIIETO MHUPA,
119 JUTUTEIBHOCTh MPOLIECCOB B
OKPY’KaIOIIeM MHUPE
120 Jlenenue ¢ ocraTKomM
121 CpaBHEHUS TETBIX YHUCEIT TIO MOTYJTIO
HATypaJIbHOTO YHCIIa
122 CpaBHEHUS LENBIX YUCEI IO MOTYJIIO
HATypaJIbHOTO YHCIIa
123 CBoiicTBa CpaBHEHUH 11O MOJTYJIIO
124 CBolicTBa CpaBHEHUH 110 MOAYJIIO
125 OCTaTKI/I CYMMLI nu HpOI/ISBCI[GHI/ISI 110
I[aHHOMy MOI[yJHO
KontponpHas padoTa o TemMam
126 | "o "
Crenenn", "JlemuMocThb
[ToBTOpenue u o6obmenue. Pemenue
127 JIMHEWHBIX HEPABEHCTB C OJTHOMU
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJHOM MEePEMEHHOMN
[ToBropenue u o6o0mmenue. Pemenne
128 JIMHEWHBIX HEPABEHCTB C OJTHOM

MEPEMEHHOMN U CUCTEM JIMHEHHBIX




HEPaBEHCTB C OJHOU IIEpEMEHHON

129

[ToBTOpeHHE 1 0600IIEHNE.
ToxnecTBeHHbIE TPeoOpa3oBaHus
BBIPAKECHUM, COAECPIKALUX
apupMeTHUECKUE KBaIpaTHbIE KOPHU

130

[ToBTOpeHue u 0600mIeHNE. Permenune
KBaJpaTHBIX YpaBHeHU. Pemenue
TEKCTOBBIX 33]]a4 C OMOIIIbIO
KBaJPaTHBIX YPaBHEHUU

131

[ToBTOpenue u 0600IeHNE. Permenune
3a71a4 U3 peaJbHON KU3HU

132

[ToBTOpenue u o6oOIIeHNKE.
ToxmecTBeHHBIE TPe0Opa3OBaHUS
PalOHATBHBIX BBIPAKCHUIT

133

[ToBropenue u o6o0mmenue. Pemmenne
JIpOOHO-pallMOHATILHBIX YPaBHEHHUH,
CBOAAIIIUXCA K JIMHEHHBIM UJIH K
KBaJIpaTHBIM ypaBHEHHsM. Pemenue
TEKCTOBBIX 33124 C TIOMOIIBIO JPOOHO-
palOHATBHBIX YPaBHEHHH

134

[ToBropenue u o6o0mmenue. Permenne
TCKCTOBBIX 3a/ia4 pa3JIMYHbIMHA
criocobamu

135

Hrorosast KOHTpoJbHASA paboTa

136

[ToBTOpenue u 0600IIeHNE. Permenune
3a71a4 U3 peaJbHON KU3HU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136




9 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUYeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

Oynknus. CoiicTBa QyHKIMN: HYJIN
(YHKLNHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKINHU, TPOMEXKYTKH BO3pACTaHUS U
yObIBaHUS (QYHKIIMU, YETHBIC U HEUETHBIC
¢yHKIMM, HanOOIbIIIee U HAUMEHbIIIEe
3Ha4YeHUs QYHKIUU

Oynknus. CoiicTBa QyHKIMI: HYIN
(GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKLINHU, TPOMEXYTKH BO3pACTaHUS U
yObIBaHUs (QYHKIIMU, YETHBIC U HEUETHBIC
¢yHKUIMM, HanOOoIbIIIee U HAUMEHbIIIEEe
3Ha4YCHMS (PYyHKIIUU

[octpoenue rpadpukoB QyHKIHII ¢
MOMOIIBIO TTpeoOpa3oBaHuit

[TocTpoenue rpadgukoB QyHKIUH C
MOMOIIBIO TTPeoOpa3oBaHUiA

Ksanpatnsiii Tpéxunen. Kopau
KBaJPaTHOIO TpEXUJICHA

Pa3nosxeHne KBagpaTHOro TpEXUeHa Ha
JIMHEUHBIC MHOKUTEIIU

Paznoxxenue kBagpaTHOro TpEXuieHa Ha
JVHEHHbIE MHOXKUTEIN




KBangparuunas ¢pyHKuIus U €€ CBOHCTBA

[Tapaboua, KOOpAMHATHI BEPUIMHBI

? napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

10 [TocTpoenue rpaduka KBaIpaTHIHON
byHKIMHA

1 [Moctpoenue rpaduka KBagpaTHUHON
GbyHKIIIN

12 [TocTpoenue rpaduka KBaIpaTHIHON
byHKIIIN
[Tonoxenue rpaduka KBaIpaTHIHON

13 (GyHKIIMH B 3aBUCUMOCTH OT €€
K03 puImeHToB
[onoxxenne rpaduka KBaaApaTUIHON

14 (yHKIMY B 3aBUCUMOCTH OT €€
K03 purmeHToB

15 Hcnonb3oBaHue CBOWCTB KBaAPaTUYHOM
GbyHKIUU 71 penieHus 3a1a4

16 Hcnonb3oBaHue CBOMCTB KBapaTUYHOM
GbYHKIUM 1715 pelieHust 3a1a4

17 Hcnonb3oBaHue CBOKWCTB KBaAPaTUYHOM
GYHKIUM 1715 petieHust 3a1a4

13 Crenennble QyHKINUU C HATYPATLHBIMH
NOKa3aTessIMH, UX TpapuKH U CBOWCTBA

19 CrenenHble QyHKINU C HATYPATbHBIMU
MOKa3aTesIMU, UX TpaUKu U CBOKWCTBA

20 Crenennble QyHKINUU C HATYPATLHBIMH
MOKa3aTesIMU, UX TpapUKu U CBOKWCTBA

21 Crenennble QyHKIMH C HATYpAIbHBIMU




NOKa3aTessiMH, UX TpauKH U CBOWCTBA

Ipadukn GyHkmmic: y =Vx ,y =3Vx , y =|

22
X|

” |Fpa(1)I/IKI/I dymxmmit: y =Vx , y=3x,y=|x

24 I'paduxu Gpynxmmii: y =Vx ,y =3x,y =]
X|

25 Kontponbnas padota nmo teme "dynkrun"
[TonsTHE 0 pelieHn HEPaBEHCTBA C OJHOM

26 nepeMeHHON. MHOXeCTBO pelIeHHI
HEPaBEHCTBA

7 KBanpaTHble HEpaBEHCTBA C OJJHOU
MEPEMEHHOMN

)3 KBanparHbie HepaBeHCTBA C OJTHOM
MEPEMEHHOMN

29 Pemenue HepaBeHCTB rpaduuecKiuM
METOJIOM U METOJIOM MHTEPBAJIOB

30 Pemenue HepaBeHCTB rpaduaecKiUM
METO/IOM U METOJ0M MHTEPBAJIOB

31 HepaBeHnctBa, coneprkaiine 3HaK MOIYJIst

32 HepagenctBa, coaeprkaiine 3HaK MOYJIs

1 CucreMbl HEpaBEHCTB C OJIHOU
MEPEMEHHOMN

34 CucreMbl HEpaBEHCTB C OJIHOU
MepEMEHHOMN

35 Pemienne TeKCTOBBIX 3a7]a4 C TOMOIIbIO

HCPAaBCHCTB, CUCTCM HCPABCHCTB




36

Penienne TeKCTOBBIX 3aa4 ¢ HOMOIIILIO
HEPABCHCTB, CUCTEM HEPABCHCTB

37

HepaBeHCTBO ¢ AByMsl IEpEMEHHBIMH.
Pewienne HepaBeHCTBaA C IBYyMs
NIEPEMEHHBIMU

38

['padpuaeckuii METO pEIICHUSI CUCTEM
HEPABEHCTB C ABYMs [IEPEMEHHBIMU

39

CucreMbl HEpaBEHCTB C IByMs
NepPEeMEHHBIMU

40

KonTtponbHas pabora no Teme
"KBanpaTHble HepaBeHCTBA"

41

bukBanpaTHbie ypaBHEHUS

42

[IpuMepsl IpUMEHEHN METOI0B
PaBHOCHIIBHBIX MPE0Opa30BaHMiA, 3aMEHBI
IEepEMEHHOM, rpa)u4ecKoro MeTo1a npu
pelLlIeHNH ypaBHEHUI 3-i U 4- cTeneHen

43

[IpuMepsl IpUMEHEHNI METOI0B
PaBHOCHIIBHBIX MPE0Opa30BaHMiA, 3aMEHBI
NepEeMEHHOM, rpa)uuecKoro MeTo 1a Mpu
pellIeHNH ypaBHEHUM 3-i U 4- cTeneHen

44

[IpuMepsl IpUMEHEHN METOI0B
PaBHOCHIIBHBIX MPE0Opa30BaHMA, 3aMEHBI
HepEeMEHHOM, rpa)uIecKoro MeTo a Mpu
pellIeHNH ypaBHEHUM 3-i U 4- cTeneHen

45

Pemenue npoOGHO-paIiOHATBHBIX
YPaBHEHUM U HEPABEHCTB

46

Pemenue npo6HO-paiiOHaIbHBIX
YpaBHEHUM U HEPABEHCTB




47

Pemenue npoOGHO-paIIOHATBHBIX
YpaBHEHUH U HEPABEHCTB

48

Pemenune npoOGHO-paIiOHATBHBIX
YpPaBHEHUM U HEPABEHCTB

49

Pemenue cucrem ypaBHEHHH C AByMS
NepPEeMEHHBIMU

50

Pewienne cucreM ypaBHEHUN € ABYyMs
[EPEMEHHBIMU

51

Pemienue npocTenmmx cucreM
HEJIMHEHHBIX YPABHEHUN C IBYMs
[IEPEMEHHBIMU

52

Pemenue npocrenmmx cucrem
HEJIMHENHBIX YPABHEHUU C IBYMsI
epeMEHHBIMU

53

Pemenune npocrenmmx cuctem
HEJIMHENHBIX YPABHEHUU C IBYMsI
NepPEeMEHHBIMU

54

Pemienue npocTenmmx cucreM
HEJIMHENHBIX YPABHEHUN C IBYMs
IIEPEMEHHBIMU

55

I'paduueckuii METO peIICHHS] CHCTEMBI
HEJIMHENHBIX YPABHEHUN C IBYMs
[IEPEMEHHBIMU

56

I'paduyeckuii MeTo perieHus: CHCTEMbI
HEJIMHENHBIX YPABHEHUN C IBYMs
[IEPEMEHHBIMU

57

CucreMa IByX HEJIMHEHHBIX YPAaBHEHUM C
JBYyMsI IEPEMEHHBIMU KaK MOJIEIb




peanbHON CUTYyaLluH

58

CucreMa IByX HEJIMHEHHBIX YPAaBHEHUM C
ABYMs ICPEMCHHBIMHA KaK MOJCJIb
peanbHON CUTYyalUH

59

CucreMa IByX HEJIMHEHHBIX YPaBHEHUM C
JBYyMsI IEpEMEHHBIMU KaK MOJIEIb
peabHOM CUTyaluu

60

CucreMa IByX HEJIMHEHHBIX YPAaBHEHUM C
JBYyMsI IEPEMEHHBIMU KaK MOJIEIb
peaIbHOM CUTyaluu

61

CucreMa HEJIMHENHBIX YpaBHEHUH C
rapamMeTpoM

62

CucreMa HETMHEHWHBIX YPABHEHHI C
napameTpoM

63

CucreMa HEIMHEHWHBIX YPABHEHHI C
napaMmeTpom

64

[Ipocreiimme HepaBeHCTBA C IBYMs
NIEPEMEHHBIMU U UX CUCTEMBI

65

KontponbHas padota o Teme "YpaBHeHUS,
HEPaBEHCTBA U UX CUCTEMBI"

66

TTousTie YnCIOBON MOCIEN0OBATEILHOCTH.
Koneunsie u 0eckoHEUYHbIE
MMOCIEI0BATEILHOCTH

67

OI‘paHI/I‘IeHHaH IHOCICO0BATCIIbHOCTD.
MoHOTOHHO Bo3pacTatomas (yObIBaro1as)
MIOCJIEIOBATEIEHOCTD

68

CniocoObl 3a/1aHKS MOCIEA0BATCIIBHOCTH
OIMCATENIbHBIN, TAOJMYHBIN, C ITOMOIILIO




(hopMyJIBI N-TO YJIeHa, PEKYypPPEHTHBII

ApudmeTrnueckast U reoMeTpuyecKas

69
IIPOrPECCUU

70 ApudmeTrnueckasi U reoMeTpuyecKas
IPOTPECCUU

71 CBoiicTBa 4JIeHOB apu(METHUECKON U
T€OMETPUYECKON MTPOTrpeCCUit

7 CBoiicTBa WieHOB apu(METUIECKON 1
T€OMETPUYECKOU ITPOTrpeCCUit

7 ®DopMyIIbl N-T0 YiIeHa apuPMETUIECKON U
r€OMETPUUYECKON TPOrpeccuil

74 @®opmyIibl N-ro WieHa apupMeTHIecKoi u
T€OMETPUYECKON ITPOTrpeCCuit

75 ®dopMyIIbl N-T0 YaeHa apuhMETUIECKON U
T€OMETPUYECKON MTPOTrpeCCUit
@opMyIIbl CyMMBI IEPBBIX N YIECHOB

76 apuMETUIECKON U TEOMETPUUECKON
nporpeccuit
@®opMyJIbl CyMMBI IEPBBIX N YIEHOB

77 apuQMEeTHUUECKON U TeOMETPHUECKON
nporpeccuit
@opMyJIbl CyMMBI IEPBBIX N YIEHOB

78 apuQMEeTHIECKON 1 TEOMETPHUECKON
IIPOrpeccuit

79 3aauu Ha IPOLEHThI, 0AHKOBCKUE BKJIAIbI
U KPEIUTHI

20 3aauM Ha IPOLEHThI, 0AHKOBCKUE BKJIA/IbI

N KPpEOUTBI




3amaun Ha TPOIEHTHI, 0AHKOBCKUE BKJIIbI

81
U KPEIUTHI

%) 3amaun Ha POIEHTHI, 0AHKOBCKUE BKJIA/IbI
U KPEIUTHI

23 3aauy Ha IPOLEHThI, 0AHKOBCKUE BKJIA/IbI
U KPEIUTHI

’4 3amaun Ha TPOIEHTHI, 0AHKOBCKUE BKJIQIbI
U KPEIUTHI

25 3amaun Ha TPOIEHTHI, 0AHKOBCKUE BKJIAIbI
U KPEIUTHI
[IpencraBienue o CXOAUMOCTH

26 MOCIIE0BATEIHHOCTH, O CYMMHUPOBAHUU
OCCKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOMN
pOTrpeccuu
[IpencraBienue o CXOAUMOCTH

27 MOCIIEI0BATEIbHOCTH, O CYMMHUPOBAHUU
OCCKOHEYHO yOBIBAIOIIEH T€OMETPHUUIECKOMN
POrpeccuu

88 MeTto MaTeEMAaTUYECKON UHTyKIIUU

89 MeTton MaTeEMaTUYECKON UHTyKIIUU

90 KontponpHas padota o teme "UucaoBsie
MOCJIEA0BATEIBHOCTH U IPOTPECCUN"

01 Kopens n-i1 crenenu. CBoiicTBa KOpHS n-i
CTCTICHH

9 Kopens n-it crenenn. CBolicTBa KOPHS n-i
CTETEeHH

93 Kopens n-it crenenn. CBoWicTBa KOPHS n-i

CTCIICHHU




Crerens ¢ palluOHAJIbHBIM IOKA34aTCJICM U

94 .
e€ CBOMCTBa

95 CreneHb ¢ palMOHAIBHBIM MTOKa3aTeIeM U
e€ CBOICTBA

96 CremneHs ¢ parioHaIbHBIM IIOKa3aTeIeM U
e€ CBOMCTBA
ToxnecTBeHHbIe TPeoOpa3oBaHus

97 BBIPAXEHUM, COJIEPKAITUX KOPEHb N-U
CTENICHU
ToxnecTBeHHbIe TpeoOpa3oBaHus

98 BBIPAXEHUM, COIEPIKALNX KOPEHD N-i
CTETICHU
ToxxnecTBeHHBIE TPEOOPa30BAHMS

99 BBIPAXEHUM, COIEPIKALUX KOPEHB N-i

CTCIICHU

ToxmecTBeHHBIC TPEOOPa30BAHMS
100 BBIPAXKEHUM, COJIEPHKAITUX CTEIEHb C
palroHaIBHBIM MOKa3aTeIeM

ToxaecTBeHHBIE TpeoOpa3oBaHUs
101 BBIPAXKEHUM, COJIEPHKAITUX CTEIEHb C
palroHaILHBIM MOKa3aTeIeM

KonTtponbHas padota no teme "CteneHs ¢

102
palMoHaIBHBIM MOKa3arenem"
[ToBTOpenue n o6ob6menue. Ynucna u
103 BBIUMCIICHHUSI (3aMHUCh, CPABHEHHE,

JEUCTBUS C JCHUCTBUTEIbHBIMU YHUCIAMU,
YHCIIOBast IpsMasi )

104 [ToBTOpenue n o6o6menue. Yucna u




BBIYHCIICHHUS (3aIIUCh, CPAaBHEHUE,
JIEHCTBHSA ¢ ICUCTBUTEILHLIMH YHCIIAMH,
YHUCJIOBAsI MpsiMast)

105

[ToBropenue u o6o0mmenue. Yucna u
BBIYHCIICHUS (TIPOLICHTHI, OTHOIICHHS,
IPOTIOPIIUHN)

106

[ToBTOpenue u 0600menue. Yncna u
BBIUKCIICHHS (TTPOLIEHTHI, OTHOIICHUS,
IPOTIOPIIUHN)

107

[ToBTOpenue u 0600menue. Yncna u
BBIUMCIICHHS (pEIICHUE 3a/1a49 U3 PealbHOM
JKU3HH)

108

[ToBTOpenue u 0600meHue. Yncna u
BBIUMCIICHHS (PEIICHUE 3a/1a9 U3 PealbHOM
JKU3HH)

109

[ToBTropenue u o6o0mmenue. Yucna u
BBIYHUCIICHUS (OKpYTJICHUE, TPUOIMKEHHE,
OIICHKA)

110

[ToBTOpenue u 060061meHne. TekcToBbIe
3aauu (perIeHre TEKCTOBBIX 3a1a4
apuQMEeTHIECKUM U aIreOpanvaecKium
criocobamu)

111

[ToBTOpenue u 0600menne. TexcToBbie
3a/1a4u (perIeHue TeKCTOBBIX 3a/1a4
apuQMEeTHIECKUM U aIreOpanvaecKum
criocobamu)

112

[ToBTOpenue u 0600menHne. TexcToBbie
3a/1a4M (perIeHrue TeKCTOBBIX 3a]1a4




apuQMEeTHIECKUM U aIreOpanvaecKum
croco0amu)

113

[ToBTOpenue u 060061meHue. TekcToBbIie
3ajauu (perIeHre TEKCTOBBIX 3a1a4
apuQMeTHIECKUM U areOpanvdecKum
criocobamu)

114

[ToBTOpenue u 0600meHne. TexcToBbie
3a/1a4u (perIeHue TeKCTOBBIX 3a/1a4
apuMeTHIECKUM U areOpanvaecKum
criocobamu)

115

[ToBTOpenue u 0600meHne. TexcToBbie
3a7a9u (PEIIeHHEe TeKCTOBBIX 3a/1a4
apuQMEeTHIECKUM U areOpanvaecKum
criocobamu)

116

[ToBTOpeHmEe 1 0000IIEHNE.
AnredpanuecKue BRIPaXKCHHS
(mpeobpazoBaHue anredOpandecKux
BBIPXKCHHH, COIEPIKALUX CTEIEHb C
LeJIBIM TTOKa3aTesIeM)

117

[ToBTOpeHHE 1 0000MIIEHNE.
AnreGpanyecKue BRIpaKeHUS
(mpeobpazoBanue aredOpanyecKux
BBIPAXXCHUH, COZCPIKAIIUX CTEICHB C
IeJIBIM TTOKa3aTesIeM)

118

[ToBTOpeHHE 1 0600IIEHNE.
AnreOpanyecKre BRIpaKeHUs
(mpeobpazoBanue aredOpanyecKux
BBIPAXKCHUH, COZCPIKAIIUX CTEICHD C
IeJIBIM TTOKa3aTesIeM)




119

[ToBTOpenue u o6oOIIeHNKE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHue anreOpandecKux
BBIPAXKEHUM, COJIEPHKAITUX
apruMeTUIECKUIN KBaJIpaTHBIM KOPEHB)

120

[ToBTOpenue u o6o0IICHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHue anreOpandecKux
BBIPAXKEHUM, COJIEPHKAITUX
apuMeTUIECKHUI KBaJIpaTHBIM KOPEHB)

121

[ToBTOpenue u o6o0IICHNE.
Anrebpanyeckue BbIpaKeHHs
(mpeobpazoBaHue anreOpandecKux
BBIPAXKEHUM, COJIEPHKAITUX
apruMeTUIECKHI KBaJIpaTHBIM KOPEHB)

122

[ToBTOpenue u oboOIIEHNE.
AnrebpanuecKue BRIPAKCHHS
(mpeobpazoBaHue METBIX U APOOHO-
palMoOHATEHBIX BBIPAKCHUN )

123

[ToBTOpenue u oboOIICHNE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHue METBIX U APOOHO-
panMOHAIBHBIX BBIPAKCHUH )

124

[ToBTOpenue u oboOIIeHNE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
panMOHAIBHBIX BBIPAKCHUH )

125

[ToBTOpenue u o6oOIIeHNE.
AnrebpanuecKue BHIPAKCHUS




(mpeobpazoBaHMe LENBIX U JPOOHO-
PaLOHATBHBIX BRIPAKCHUI)

126

[ToBTOpeHUe u 06001ICHNE.
Anrebpanueckue BhIpaXeHUs (pazIoxKeHHe
MHOTOYJIEeHa Ha MHOXKUTEIIH, B TOM YHCIIE C
UCTIOJIb30BaHUEM (DOPMYJT COKPAILIECHHOTO
YMHOKCHHS)

127

[ToBTOpeHue u 06001ICHNE.
Anrebpanueckue BhIpaXeHUs (pazIoxKeHHe
MHOTOYJIEeHa Ha MHOXKUTEIIH, B TOM YHCIIE C
UCTIOJIb30BaHUEM (DOPMYJT COKPAILIECHHOTO
YMHOXKCHHS)

128

[ToBTOpeHue u 06001ICHNE.
Anrebpanueckue BhIpaXeHU (pazIokKeHHe
MHOTOYJIEHa HA MHOXKUTEIIH, B TOM YHCIIE C
UCIIOJIb30BaHUEM (DOPMYJT COKPAILIECHHOTO
YMHOXKCHHS)

129

[ToBTOpenue u o6oOIIeHNKE.
AnrebpanuecKue BHIPAKCHUS
(MozmenMpoBaHUE C MOMOIIBIO (hopmMyT
peabHBIX MPOLIECCOB U SBJICHUH)

130

@OyHKUIMH (TOCTPOEHHE, CBOHCTBA
U3yYCHHBIX (DYHKITHIA)

131

[ToBTOpenue u 0600meHne. OyHKIUN
(TocTpoeHue, CBOMCTBA U3YYCHHBIX

GyHKITHIA)

132

[ToBTropenue u 0600meHne. yHKkUN
(mocTpoeHne, CBOWCTBA N3yYCHHBIX
G yHKITHIA)




[ToBTropenue u 0000menne. yHKUN
133 (rpaduueckoe penieHne ypaBHEHUH U UX
CUCTEM)

[ToBTropenue u 0000menne. yHKIUU

134 (rpaduueckoe perieHne ypaBHEHUH U UX 1
CHCTEM)
135 Hrorosas koHTpodbHAs paboTa 1

[ToBTOpeHue n o6o6menne. yHKIUHA

136
(MomenupoBaHUE PEeATbHBIX MPOIECCOB)

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
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