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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
oOpa3oBaHusA: OHA O0ECIEYMBAET U3YUYECHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOKEHUsT 00pa3oBaHMs W ISl TOBCEAHEBHOW KWM3HU. PaszButue vy
OOy4arolIMXCs HAYYHBIX TPEJCTABICHUNH O MPOUCXOXKICHUH U CYIIHOCTH
anredpanyeckux abCTpaklMii, crnoco0e OTPaKeHHUs MaTEeMaTUYECKOM HayKou
SABIICHUM M TPOIECCOB B TPUPOJAE H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICTHPOBAaHUS B HAYYHOM T[IO3HAHUM ¥ B TIPAKTHKE CIIOCOOCTBYET
(GOopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS M KA4ECTB MBIIIJICHHS, HEOOXOIUMBIX
JUISL ajanTalud B COBpeMeHHOM IudpoBoM obmiectBe. M3yueHnue anreOpbl
o0ecrieunBaeT  pa3BUTHE yMEHHs  HaOIIOAaTh, CpaBHUBATh, HAXOJHTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICWCTBHUS, BBIBOJBI, (DOPMYIHPOBATH
yrBepxaeHus. OcBOeHHE Kypca aireOpbl 00ecTieunBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUST OOYYalONIUXCs: OHM HCHOJB3YIOT JCAYKTHBHBIC M WHIYKTHBHBIC
paccyxnueHusi, 0000IIeHHe W KOHKPETH3aIMio, a0CTparMpoBaHHE W aHAJOTHIO.
OOyuenue anreOpe mpeanosaraeT 3HAYUTENBHBIA O0BEM CaMOCTOSATEIHLHOM
NESTENBHOCTH 00YyYaloUUXCsl, TOATOMY CaMOCTOSITEIbHOE pelIeHUuEe 3ajay
0Oy4YaromMUMHUCS SBISIETCS pean3aleil AesITeIbHOCTHOTO MPUHIIUIIA 00yYeHUSI.

B crpyktype mnporpamMmbl ydeOHOro Kkypca «Amnredpa» yriryOn€HHOTO
U3Y4YEeHHs] OCHOBHOE MECTO 3aHUMAIOT COJEpP>KaTEIbHO-METOJUYECKUE JIMHHH:
«Yucna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuum». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YyUEHUsI Kypca, B3aUMOJIEHCTBYS C
IpPYTMMH €ro JUHUSAMU. B Xole u3ydeHus Kypca OO0y4aroluMcs MPUXOAUTCS
JIOTUYECKHU PacCyKIaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsI3n
C 3TUM B MPOTPaMMy y4eOHOTr0 Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pas3Jeiax MaTeMaTHYecKOro
oOpa3oBaHUsS ®  CHOCOOCTBYIOIIME  OBJAJICHHUIO OOYYAIOIIMMHUCS  OCHOB
YHHUBEPCATBHOTO MaTeMaTH4ecKoro s3bika. CoJep)KaTelbHOM U CTPYKTYpHOM
O0COOEHHOCTBIO YYEOHOTO Kypca «ANredOpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxanve nuHUM «YWclia W BBEIYUCICHHS» CIY>KAT OCHOBOW IS
JaJbHEHIIET0 W3YYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AITOPUTMAMH, a
TaKKe MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TIOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHMCIIE HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMUs
CBS3aHO C pAIMOHATBHBIMH M HUPPAIMOHAIBHBIMH YHCIAMU, (HOpMUPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX alreOpandeckux JUHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MIPEIMETOB U OKpYy:Karouiel peaibHOCTU. Ha ypoBHE OCHOBHOTO 0011IET 0
oOpa3zoBaHus y4eOHBbII MaTepuan TPYNIUPYETCS BOKPYT  pallMOHAJIbHBIX
BBIpKEHUN. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAST TakxkKe JdalibHEIiee
pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIHMMOIo, B YAaCTHOCTH, HJis
OCBOCHHUSI Kypca UWH(OpMAaTUKHA, U OBJIAJICHUE HaBBIKAMU JICYKTHUBHBIX
paccyxnenuil. IlpeoOpa3oBaHue CHMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHHUsI, CIIOCOOHOCTEN K MaTeMaTUYe€CKOMY TBOPUYECTRBY.

Copepxanve pyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOydYaroniuxcs
YMEHUS UCIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEJICTBA SA3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJHMYECKOr0, TpadUyecKkoro, BHOCUT BKJaJ B (popmupoBaHue
IPEACTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUN U KYJIbTYPHI.

VYrnyOnénubrit Kypc anreopbl XapaKTEPU3YyETCs U3Y4YEHUEM
JOTIOJIHUTENIBHOTO TEOPETHYECKOTO ammnapaTta W CBS3aHHBIX C HUM METOJIOB
pemieHuss 3amady. AnreOpa SBISETCS S3BIKOM JJIsl OMHUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEM, CIYKUT OCHOBOM MAaTeMaTH4YeCKOro mozenupoBaHus. [Ipu
ATOM CaMU OOBEKTHl MAaTEMAaTHYECKUX YMO3AKIIOUCHHH U TMPUHATHIE B airedpe
npaBWiia WX KOHCTPYHUPOBAHHUS  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  yYMEHHI
00OCHOBBIBATH M JIOKA3bIBaTh CYK/ICHUS, PA3BUBAIOT MATEMAaTUYECKYIO HHTYHUIIUIO,
KpaTKO U HarJSIAHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM U ydaT UX
npuMeHeHuto. Tem cambpiM anreOpa 3aHMMAeT OJHO M3 BEIYIIMX MECT B
dbopMHUpOBAaHUN HAYYHO-TEOPETUIECKOTO MBIIIIICHUS 00YJIaIONTUXCS.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercsi y4eOHBIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEIYIOIIHE OCHOBHBIE pa3esibl COJAEpKaHUS:
«Yucna u BBIUMCICHUS», «ANreOpanyeckue BBIPAKECHUS», «YpaBHEHUS U
HEPABEHCTBA», «DYyHKIUNY.

Ha u3ydenne yueOHOTO Kypca «Anredpa» otBoautcs 408 wacoB: B 7 kiacce
— 136 yacoB (4 yaca B Hepeno), B 8 kinacce — 136 yacoB (4 yaca B Henelnw), B 9
Kkiacce — 136 JacoB (4 4aca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucsia v BLIYUCTICHUS

Panmonansabie uncna. CpaBHEHHE, YNOPSAIOYMBAHUE W apuUPMETHUUYECKUE
JNEUCTBUA C pallMOHAIBHBIMU YKcIaMu. YucnoBas npsiMasi, MOJyJIb YKCIIa.

Crenenp C HaTypajdbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh 4YHUCIA B
JNECATUYHOM MO3ULIMOHHON CUCTEME CUUCIIEHUS.

Pemiennie TexkcToOBBIX 3a/au apupmMeTHIeCKUM criocodoM. Pemenue 3amau u3
peanpbHOM MPAKTUKU HAa YacTH, Ha IpoOH, HA TIPOLICHTHI, TPUMEHEHUE OTHOIICHUN
U TPONOPLMN MpU PEIICHUH 3a7ad, pelIeHuEe 3ajad Ha JABWXKEHUe, padorty,
MOKYIIKH, HAJIOTH.

JenumocTs uenbix uncen. CBoicTBa JETUMOCTH.

IIpocthie U coctaBHble uucia. YETHble W He4y€THble uucha. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. TlpusHaku AOE€IUMOCTH CyMMBbI U
MPOMU3BEJCHHUS LIEIBIX YUCEN MIPU PEUICHUH 3a7a4 C TPAKTUYECKUM COJICPKaHUEM.

HauGonbmuii oOmuii 1enurens 1 HauMEHbIee o0Iee KpaTHOe JBYX UYHCEIL.
B3anmuO npocTeie uncia. AnroputMm EBkinaa.

Henenue ¢ octaTkoM. ApudmeTrndeckre ornepanny Hajl OCTaTKaMH.

AsireOpanyeckue BbIpasKeHUs

BelpaxkeHne ¢ nNepeMEHHBIMH. 3HAUYEHUE BBIPAXKEHHUS C IEPEMEHHBIMH.
[IpencraBienne 3aBUCUMOCTH MEXI1Yy BETUUMHAMU B BUIE HOPMYJIBI.

ToxnectBo. ToxaecTBeHHBIE MPEOOPA30BAHKS ANTeOPANIESCKUX BBIPAKEHHUH.
JloKa3aTenbCTBO TOXKIAECTB.

Onnounenbl. OIHOYJIEH cTaHAAPTHOTO BU1a. CTeNEeHb OJJHOYICHA.

MHorounenbl. MHorouseH craHgaptHoro Bujaa. CTeneHb MHOrOYIEHA.
CrnoxeHue, BBIYMTAHHE, YMHOKEHHUE U JieieHrne MHorowieHoB. [IpeoOpaszoBanue
LIEJIOT0 BbIpaXeHUsI B MHOroujaeH. KopHu MHOrouiesa.

@opmyIbl COKPAIEHHOTO YMHOXKEHHUSI: KBaJIpaT CyMMBbI U KBAaJpaT pPasHOCTU
JBYX BBIPAXKEHHHA, Ky0 CyMMBI W KyO pa3HOCTH ABYX BBIPAKEHHH, Pa3HOCTHh
KBaJpaTOB JIByX BBIPAXKECHUW, IMPOU3BEICHUE PA3HOCTH U CYMMBI JBYX
BBIPAKEHUI, CyMMa U pa3HOCTb KyOOB JABYX BBIPAKCHHUIA.

Pa3noxxeHre MHOTOYJI€HAa HA MHOXUTEIU. BolHeceHre 001ero MHOXKHUTEINS 32
CKOOKH. MeTo1 TpynmupOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHoi nepemeHHo. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHU
C OJHOW TMEpEeMEHHOW. PaBHOCHIBHOCTP ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTHYECKasi MOJEIb PEAIBHON CUTYaLUH.



JIuHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOW. YUHCIIO KOpHEN JIMHEWHOIrO
ypaBHEHUs. PellleHne TEKCTOBBIX 3a7a4 C IIOMOLIBIO JIMHEHWHBIX YPaBHEHUM.
JIuneliHOEe ypaBHEHHE, COAEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOro ypaBHEHUS C ABYMS
nepeMeHHbIMU. CUCTEMBl JIMHEMHBIX YpPAaBHEHUHM C JBYMs II€pPEMEHHBIMHU.
I'paduueckuii MeTon pemieHus CUCTEMBbl JIMHEHHBIX YpaBHEHUH C JBYMs
IIEpEMEHHBIMU. Pernienue crucreM JIMHEWHBIX YpaBHEHUN C JBYMS NEPEMEHHBIMHU
METOJOM TIOJCTAHOBKM M METOJAOM cioxkeHus. Cucrema JABYyX JIMHEWHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHON CUTyallUH.

DyHKUUMA

KoopaunaTta Toukn Ha npsiMoil. YucioBble TPOMEXYTKH. PaccTostHue Mexay
IBYMSI TOYKaMH KOOPJIUHATHOW MPSIMOiA.

[IpsimoyrosibHasg cucteMa KoopAMHAT. AOcuucca M OpJIMHAaTa TOYKKA Ha
KOOpJuMHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3aganubix popmynamu. Urtenue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeiauuuHamu. [loHstue (QyHKIMH.
OyHKIMS KAk MaTeMaThyeckas MoJeNb peanbHoro mponecca. O6mactb
omnpejeneHuss W obOnacte 3HaueHW ¢GyHKuMU. CrocoObl 3amaHus (QYHKIHH.
I'paduk dpynkuuu. IloHATHS MakcUMymMa U MUHHUMYyMa, BO3pacTaHus U yObIBaHUS
Ha IIpUMepax peaIbHbIX 3aBUCUMOCTEN.

Jlunetinas ¢yukius, e€ cBoicTBa. ['paduk nuneitHon ¢ynkumu. ['paduk
byukiun Y = |X|. Kycouno-3amanubie GyHKINN.

8 KUIACC

Yucia 1 BHIYUCICHUA

KBangpaTHbie kopHU. ApudMEeTHISCKUA KBaIpaTHBIN KOPEHb U €ro CBOWCTBA.
[lonsTe wWppamMoOHAIBLHOrO 4Yucia. JIeWCTBHS C WPpPalMOHAJIbHBIMH YHCIIAMMU.
CBoiicTBa IeicTBUH ¢ HppallMOHATBHBIMU YKciaMu. CpaBHEHHE HPPALIMOHATBHBIX
YUCEJL.

[IpencraBneHnss O paclIMPEHUSX YUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJIbHBIX, IE€JNbIX, PALUOHAIBHBIX, ACHUCTBUTENbHbIX uucel. CpaBHEHHE
yucell. YucaoBble MPOMEKYTKHU.

HedictBust ¢ octatkamu. Octatku creneHed. l[IpumeHeHue ocTaTkoB K
PELICHUIO YPABHEHHM B LIEJIBIX YUCIAX U TEKCTOBBIX 3a7a4.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO0 MHpA, JJIUTEIBHOCTh MPOLECCOB B
okpyxatoueM Mupe. CTaHIapTHBIM BUJ YHCIIA.

AuredOpanyeckue BbIpasKeHUsI

AnreOpanueckasi aApoOb. JlomycTUMble 3HAaY€HHUS TMEPEMEHHBIX B JIPOOHO-
palMOHATIBHBIX BbhIpaKeHUSIX. OCHOBHOE CBOWCTBO anreOpanveckod JapoOwu.



CnoxxeHue, BBIYMTAHUE, YMHOXEHUE U [EJeHHE anredpandeckux JapoOei.
Boinenenue nenoit yactu anredpanyeckoi 1poou.

Panyonanbubie BBIPAKCHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAKECHU.

JlonyCcTuMble 3HAYE€HUSI TMEPEMEHHBIX B  BBIPAKEHUAX, COICPHKALIUX
apudMeTHUecCKue  KBaJpaTHble KOpHHU. TOXJECTBEHHbIE MpeoOpa3oBaHUS
BBIpaXKEHUH, COZepKaINX apuMeTHIECKUE KBaAPaTHbIE KOPHHU.

Crenenbr ¢ 1enbIiM TOKazaTteneM U e€ cBoictBa. IIpeoOpazoBanue
BBIPAXKECHU U, COAEPKAIIUX CTCTICHHU.

YpaBHeHUsS ¥ HEPABEHCTBA

KBanpatnoe ypaBHeHue. @opmyiia KOpHEH KBAaJpPAaTHOTO YpaBHEHMUS.
KonnuecTBO neiCTBUTENBbHBIX KOPHEW KBaJpaTHOro ypaBHeHMs. Teopema Buera.
VYpaBHeHUs, CBOJUMBIE K JIMHEHHBIM YypPAaBHEHUSIM WIM K KBaJpaTHBIM
ypaBHeHUsAM. KBajipaTHOe ypaBHEHUE ¢ TapaMeTpoM. PellleHne TeKCTOBBIX 331y ¢
MOMOIUIBIO KBAJIPATHBIX YPABHEHU.

JlpoOHO-parimoHaIbHBIE ~ ypaBHEHUs. PereHue  IpoOHO-pallMOHAIBHBIX
ypaBHeHU. PerieHne TEKCTOBBIX 3a7a4 C TMOMOIIBIO JAPOOHO-PAIIHOHATBHBIX
ypaBHeHui. ['paduueckast UHTEpIIpeTalus ypaBHEHUN C TBYMSI TIEPEMEHHBIMU.

Uucnosslie HepaBeHCTBA. CBOKCTBA YHCIOBBIX HEPABEHCTB.

HepaseHncTtBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. ClioxkeHue
U YMHOXEHHE YHCIOBBIX HEpaBeHCTB. OILICHUBAaHWE 3HAYECHUS BBIPAKCHHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelieHuM HEPABEHCTBA C OJHOW HEPEMEHHON. MHOXKECTBO
pelIeHU HepaBEeHCTBA. PaBHOCUIIBHBIE HEPABEHCTBA.

JInHEelHOE HEpPaBEHCTBO C OJHOM NMEPEMEHHOM W MHOMXECTBA €T0 PEIICHUM.
Penienre TMHEHHBIX HEPABEHCTB C OJJHOM NepeMeHHOM. CUCTEMBbl U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PelleHne TEKCTOBBIX 3aday C
MMOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIUMN

OO6nacTpb onpesenennsi ¥ MHOXKECTBO 3HaueHn (yHKInU. CriocoObl 3a1aHus
bynkiuit. ['padux dynakuuu. YUrenue cBoiictB ¢yHkiuu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHA, OTPAXKAIOMIUX peaTbHbIE MPOIECCHI.

Jlunevinas ¢yskiusa. DyHKUIMM, ONMUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO
MPOTIOPIIMOHATIEHBIE 3aBUCUMOCTH, WX TPadUKH.

Oynkmun Yy = kx, y = kKx + b, y = k/x, y = x3, y = VX, ¥ = |X| u ux cBoiicTBa.
Kycouno-3amannbie GpyHKITUN.

9 KIIACC

Yuciaa 1 BLIYUCIEHUS



Kopenp n-ii cremenn wu ero cBoicrtBa. CTENeHb C PalMOHAIBHBIM
[I0Ka3aTesieM U €€ CBONCTBA.

AJireOpauyveckne BbIpa:KeHH sl

ToxaecTBeHHbIE NPeoOpa30BaHUS BBIPAKEHUN, COAEpXKAIIMX KOpPEeHb N-i
crenieHu. ToxaecTBEHHbIE MPEeOOPa30BAHUS BBHIPAKEHUN, COAEPIKAIIUX CTEIEHb C
palMOHANILHBIM NIOKA3aTEeJIEM.

KBagpatHeiii TpéxuneH. KopHu KBagpaTHOro TpéxwieHa. PazmoxeHune
KBaJpaTHOI'0 TPEXWICHA HA JIMHEMHbBIE MHOXKUTEIIU.

YpaBHeHUsS ¥ HEPABEHCTBA

bukBanparusie ypaBHeHus. [Ipumepsl mprUMEHEHU METOJI0B PaBHOCHIIHHBIX
npeoOpa3oBaHuii, 3aMEHbl NEPEMEHHOU, rpauyecKoro MEeToAa MpU PEHICHUH
ypaBHEHUM 3-i U 4-i CTETIEHEM.

Pemenue apoOHO-paliMOHANBHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHUI ¢ ABYyMs IepeMEHHbIMU. Pelienue npocrenmmx
CHUCTEM HEJIMHEWHBIX YpaBHEHHH C JBYMs mepeMeHHbIMU. ['paduueckuii meron
pEIICHHUs] CUCTEMbl HEJIMHEHMHBIX ypaBHEHHMI C JByMs mepeMeHHbIMH. Cucrema
JIByX HEJIWHEWHBIX YPaBHEHHH C JBYMS MEPEMEHHBIMHU KaK MOJCNb peaabHOMN
CUTYaIIHH.

YucnoBble HepaBeHCTBA. PellleHrne NTMHEWHBIX HEPaBEHCTB. J(OKa3aTenbCTBO
HEPaBEHCTB.

KBagpaTHeie HepaBeHCTBa C OJHON IepeMeHHOW. PelieHune KBaapaTHBIX
HEPABEHCTB IpaUUYECKUM METOJAOM M METOJIOM HMHTEPBAJIOB. METOJ MHTEPBAJIOB
JUTsl pallMOHAIBHBIX HepaBeHCTB. [IpocTelilne HepaBeHCTBA C MapAMETPOM.

Pemiennie TeKCTOBBIX 3a/1a4 C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMsi nepeMEHHbIMH. PerieHue HepaBeHCTBA C ABYMS
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C JBYyMs MepeMeHHbIMH. ['paduueckuii
METO/ PEIICHHS] CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU.

DyHKIUMN

Oynkmus.  CBoiictBa  GyHKUMiA:  Hynmd  QYHKIWH,  [OPOMEXKYTKH
3HAKOTOCTOSHCTBAa (PYHKITUU, TTPOMEKYTKH BO3pacTaHus W yObIBaHUS (DYHKIINH,
4ETHBIC U HEUETHBIC (DYHKIIMK, HAUOOJIbIIIEe U HAUMEHbIIIee 3HAUYCHUS (DYHKITHH.

KBagpatnunas ¢ynkumss u  e€ cBoiicTtBa. lcmomb3oBaHHE CBOWCTB
KBaJpaTUYHOW  (QyHKIMU Uil pemieHust 3amad.  lloctpoenme  rpaduka
kBagpatuyHoii ¢yHKumu. llomokenne rpaduka KBagpaTHUHOHW (YHKIIMU B
3aBHCHMOCTH OT €€ Kod(duuuentos. ['padpuxu pynkuuii y =ax2,y = a(x —m)’uy
= a(Xx — m)? +n. IToctpoenue rpadhuKoB QyHKIMI ¢ IIOMOIILIO TPE0OPA3OBAHMIA.

HpobHo-nuneitHas hynkums. MccnenqoBanue GyHKITUHN.

Oyukuus Y = X" ¢ HaTypaJIbHBIM TIOKa3zaTeseM N u e€ rpaduk.

YucaoBble M0CJIe10BATEJIbHOCTH H MIPOrPecCcHM



[lonstue wuMcioBOl mnocnenoBaTenbHOCTU. KoHeuHble M OECKOHEUHbIE
ocaenoBaTeNnbHOCTH.  OrpaHudeHHass  MOCIEOOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomias  (yObIBaromiasi)  mocienoBaTeabHOCTh.  CrmocoObl  3ajaHust
MOCJIEIOBATENIBLHOCTH: ONUCATENbHBINA, TAaOJWYHBIA, C MOMOUIBI0 (HOPMYJBI N-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernyeckas U reoMmerpuyeckas mnporpeccuu. CBOHCTBa 4YJIEHOB
apupmeTndyeckoil u reoMerpuueckoil mporpeccuid. dopmynabl N-ro  uigeHa
apumeTnieckol U reomeTpuyeckoi nporpeccuid. dopmysbl CyMMbl MEpPBBIX N
YJICHOB apu(METUUECKOW U T€OMETPUYECKOM Mporpeccuil. 3aiauyu Ha MPOIEHTHI,
OaHKOBCKHE BKJIa/bl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH IMOCIEAOBATEIBHOCTH, O CYMMHUPOBAHUU
0eCKOHEYHO yObIBaIOIEl TeOMETPUUYECKOM IPOrPECCUH.

Meton matematuyeckon nHaykuuu. [Ipocrenmme npumepsl.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEGHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTUKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHMCKON
MaT€MaTUKH, LEHHOCTHBIM  OTHOILIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JTOCTHXKEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMA:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN IpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKJACHHUIO 3TUYECKHUX MPOOIJieM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOr0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3ajad
MAaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENHbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPACCYXICHUU, YMEHHUIO BHIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE! HAYYHOI'0 NO3HAHMS:

OpPUEHTAallME B JESITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYy4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOILI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIO0BEUYECKOU
NEATENBbHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUISI Pa3BUTHS LUBUJIN3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJYYHs:



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBBIKA peQIEKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEJICTBUN JJIsI OKPYXKaroleh cpejbl, OCO3ZHaHUEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PeIICHUs;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO JAEATeIbHOCTh, B TOM UHCIIE
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSTHUS, TUMOTE3bI 00 O0OBEKTAX U SABJICHUSIX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble pPEIIeHUs W JAeUCTBHs, (OpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocsi 0yayT copMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JIEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBIE YHUBEPCATbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JqelcTBUSA:

BBISIBIIATE M XapPaKTEPHU30BATh CYIIECTBCHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHSATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
ompeieNICHHsI TIOHSATHH, YCTaHABIMBATh CYIISCTBEHHBIN MPHU3HAK KiaccH(puKammm,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYIMpOBaTH W  MPeoOpa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONEHUSX M YTBEP)KICHUSX, MpEAsiaratb KPUTEPUH IJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
IPOTHBHOIO), TPOBOJAUTH CAMOCTOSITEIIPHO JIOKA3aTeIhCTBA MATEMATHUECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHHs, BBIOMpAaTh HauWbOoNee MOIXOASMHMKA C  y4E€TOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITETILHO YCTAaHaBIMBATh HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKIY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM IPEICTABICHHUS;

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
eI IMU OOLIEHUSs, SICHO, TOYHO, IPAaMOTHO BBIpa)KaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pEUIeHHUs 3aJaud,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3YINIbTAT;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MOW TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3liduuMe U CXOACTBO MO3ULUNA, B KOPPEKTHOU (opme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMAaTh U MCIMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHAMBHUAYaTbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TrOBbIE€ IUTYPMBD» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl WU
KOOPJAMHUPOBATh CBOM JAEMCTBUSA C JPYIMMM YJ€HAMH KOMAaH/bI, OLICHUBATb
Ka4ecTBO pe3yslbTaTa M KadecTBO CBOEro BKJIaJa B OOWIMH pe3ylnbTaT IIo
KpPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUYSL.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

BBISBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIHSX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAX0AaX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pelIeHu ¢ y9€TOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJAJ€Th COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMAaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oO0yuenus B 7 kjacce 00y4Jaromuiics MoayyuT CAeayronue npeaMeTHbIe
pe3yJIbTaTHhI:

Yucsia ¥ BHIYUCTICHUS

Pannonanbnbie yncia.

[lepexonuth OT ofHOM (OPMBI 3amucu 4Yuces K apyrod (mpeoOpa3oBBIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JCCATUYHYIO TPOOBb).

Hcnonb30BaTh MOHATHS MHOKECTBA HATypaJIbHBIX UKCEJ, MHOKECTBA LEIbIX
Yyucelsl, MHOXKECTBAa palMOHAJIBHBIX YMCEN MpPU PEHICHUM 3ajJad, MPOBEICHUU
paccyXIeHUI U JOKa3aTeJIbCTB.

[TonumaTh U OOBACHATH CMBICH MO3UIIMOHHOMN 3aIMMCH HATYPAJIbHOTO YHCIIA.

CpaBHUBATh U YIIOPSAJOUYMBATH PALlMOHAJIBHBIE YUCIIA.

BoimoniHATh, codeTas YCTHbIE M NMHCbMEHHBbIE NPUEMBI, apudmeTHuecKue
NEUCTBHS C PAllMOHAIBHBIMHM YHCIIAMH, UCIIOJIB30BAaTh CBOMCTBA YMCE U IpaBUja
JNEVUCTBUH, PUEMBI pALITMOHATBHBIX BEIYMCIICHUM.

BbINONHATH 1€MCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU MOKA3aTEISIMU.

HaxonuTh 3HaueHUS YMCIOBBIX BBIPAXKEHUM, COAEpKAIIUX PpPalMOHAJIbHBIC
Yyclia M CTENEHU C HaATypalbHBIM TIOKa3aTelieM, MPUMEHSATh pPa3HOOOpa3HbIe
CIOCOOBI ¥ TPUEMBI BBIUYMCIICHUS, COCTABISATh U OLIEHUBATH YHCIIOBBIC BBIPAKECHUS
MIpU PEIICHUU MPAKTUUYECKUX 3a/1ay U 3a/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.

OkpyryisiTh 4Mciia C 33JaHHOM TOYHOCTBIO, a TaKXKe MO CMBICITY
MPAaKTUYECKONM CUTyallud, BBINOJHATh NPUKUIKY M OLEHKY pe3yibTaTa
BBIUMCIICHUM, OLIEHKY 3HAYEHHUM 4YHCIJIOBBIX BBIPAXKCHUH, B TOM 4YHCIIE IIpU
PEILICHUN MTPAKTUUECKUX 3a7a4.

PemaTte TekcTOBBIC 3amauu  apu(PMETHUECKUM CIOCOOOM, HCIOJIB30BAThH
TAaOJMIBI, CXEMBblI, YEPTEXKH, IAPYTHE€ CPEIACTBA NPEACTaBICHUS JaHHBIX MpHU
peLIeHUN 3a7a4.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMNOPUAOHAIBHOCTHI) BEJIWYMH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3aJa4 C YYETOM OTPAaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX OOBEKTOB.



J1eauMOCTb.

JIloka3pIBaTh U NPUMEHSTH MPU PEIIEHUN 3a/1a4 NIPU3HAKH AEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku AETMMOCTH CYMMBbI U TPOU3BEICHUS LIEJIBIX YUCEIL.

PackiiaipiBaTh HA MHOKUTENIN HATYPAIbHBIE YUCTIA.

CB0OOTHO OMEpUPOBATH TMOHATUAMH: YETHOE YHCJIO, HEUETHOE YHUCIIO,
B3aUMHO ITPOCTHIE YUCTIA.

Haxonute Hambonbmiuii OOIIMI IEeIUTENh U HaUMEHbIlIee 00Ilee KpaTHOe
YuCell U UCIIOJIb30BaTh X MPU PEIICHUH 3a]a4, IPUMEHATh AIrOpUT™M EBKIMAA.

OnepupoBaTh TMOHATHEM OCTaTKa [0 MOJYJII0, MPUMEHAThH CBOMCTBA
CpPaBHEHUU MO0 MO YIIIO.

AJire0panyvecKue BbIpasKeHU s

BripaxkeHus ¢ nepeMeHHBIMH.

Hcnons3oBaTh anreOpanvecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B mpoIiecce 0CBOSHUS Y4eOHOTO MaTepurara.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

Hcnonb3oBaTh  MOHSTHE  TOXJAECTBA,  BBINOJHATH  TOXICCTBEHHbIC
npeoOpa3oBaHus BEIPAKEHUM, IOKA3bIBATh TOXKECTBA.

MHOrouIeHsI.

BoeimonHaTe  mpeoOpa3oBaHUS  EIOr0  BBIPAXEHUS B MHOTOYIECH
PUBEJICHUEM MOJOOHBIX CIIAaraeMbIX, PACKPBHITUEM CKOOOK.

BoInonHATh nelcTBUS (CIOXKEHHUE, BHIYUTAHUE, YMHOXEHHE) C OJJHOYIEHAMH
U C MHOTOWIEHAMHU, PUMEHSTH (DOPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaapaT U
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpPaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHKCJIE JIs1 YIPOIICHUS BEIUUCIICHUN.

Ocy1iecTBasATh Pa3l0KEHUE MHOIOYJICHOB HA MHOMXKHTENIH C IOMOUIBIO
BBIHECEHHS 32 CKOOKM OOIIETr0 MHOXXHTENS, TPYIIIUPOBKU CIAraeMbIX, IPUMEHSS
(bopMyIIBI COKPAIIEHHOTO YMHOKEHHS.

[TpumensaTs nmpeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHbBIX 33724
13 MaTEMAaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEN C HATypPAJIbHBIMU IOKA3aTENSAMM IS
peoOpa3oBaHus BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiIa
repexoaa OT UCXOJHOIO0 YPAaBHEHHUS K pABHOCWIBHOMY eMy. [IpoBepsaTs, siBiseTcs
JIM YUCJIO KOPHEM ypaBHEHUS.

[lonOupaTs mpuMepsl Tap YWCEN, SBIAIOIMIMXCS PEIICHUEM JUHEHHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.



CtpouTh B KOOpAWHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YPaBHEHHS C
JIBYMsI TICPEMEHHBIMHU, TIOJB3YSACHh T'PAaPUKOM, TPUBOIUTH TPUMEPHI PEIICHUSI
YpaBHEHHUSI.

PemaTth cucTeMbl IBYX JIMHEWHBIX YpaBHEHUH C IBYMs TICPEMEHHBIMHU, B TOM
quciie rpaguuecku.

CocTaBnsaTh W pemiaTh JTWHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
ypaBHEHUI 1O YCIOBHIO 3aJa4yd, HWHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4y¥l MOJYYCHHBIN pe3ynbTar.

DyHKUUH

KoopauHate! u rpaduky.

N300paxaTh Ha KOOPAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJAMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3aMTUCHIBATH YHCIOBBIC MPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH TI0 33JIaHHBIM KOOPIUHATAM.

O yHKIUY.

Ctpoutsb rpaduku TUHEHHBIX QYHKIUH.

OnuceiBaTh € TIOMONIbIO (QYHKIHMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCThb, BpPEMs, pAacCTOSHHUE, II€HA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cmocod MpeACTaBICHHUS W aHalM3a WHOOpMAaIUH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEAIbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

Hcnons3oBaTh cBoicTBa (GYyHKIMA JJI aHaln3a TpaduKoB peaabHBIX
3aBUcUMoOCTe (Hynu (QYHKIHH, NPOMEXKYTKA 3HAKOTIOCTOSHCTBA (DYHKIIHNH,
IIPOMEXKYTKH BO3pacTaHHMS M YyObIBaHUSA (DYHKIIMH, HAWOOJIbIIIEE W HaWMEHbBIICE
3Ha4YCHUS (DYHKITUN).

Hcnonb3oBaThk rpaduku Al KCCIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, TIPH
pElIeHNH 3a7a49 U3 APYTUX YUYCOHBIX MPEIMETOB U PEaTbHOM KU3HU.

K xoniy 06yuenus B 8 kiacce o0ydaromuics MOTYyYUT CISAYIONUE TPEIMETHBIC
pe3yJIbTaThI:
Yucsa 1 BBIYMCICHUSA
HppauronanbsHbie yuca.
[loHnmaTte W HWCHOJIB30BAaTh MPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.
CBOOOIHO OTIEPUPOBATH MOHITHIMU: KBAJIPATHBIA KOPEHB, apU(METHICCKUAN
KBaJIpaTHbIM KOPEHb, UPPALMOHAIIBHOE YMCII0, HAXOAUTh, OLICHUBATh KBAJIPAaTHBIC
KOpHU,  HCHOJIB3ySl  NOpU  HEOOXOJMMOCTH  KAJIBKYJISTOpP,  BBIIOJHSATH



npeoOpa3oBaHusl BBIPAXKEHUM, COAEpP)KALUIUX KBAJApPAaTHbIE KOPHH, HCIHOJIb3Ys
CBOWCTBA KOPHEM.

Hcnonp30BaTh HaydajabHBIE IMPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUS, OKPYTJIECHUS U BBIUMCIEHUI, N300paxaThb 1€HCTBUTEIbHBIE
4yCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

Hcnonb3oBaTh 3amucy OOJBIIMX U MAJbIX YUCEN C MOMOIIBIO JE€CITHUYHBIX
npobeit m creneHed yucna 10, 3amuMchbiBaTh W OKPYIJISATh YHUCIIOBbIE 3HAYECHUS
pEeaIbHBIX BEJIMYMH C UCIIOJIB30BAHUEM Pa3HBIX CUCTEM U3MEPEHHMIA.

J1eauMOCTb.

CBoOOnHO omepupoBaTh MOHATHEM OCTaTKa MO MOJYJI0, TNPUMEHATDH
CBOMCTBAa CpPABHEHHUU MO MOAYJIIO, HAXOAUTh OCTATKH CYMMBbI U IIPOU3BEICHUS IO
JAHHOMY MOJYJIIO.

AJire0panyvecKue BbIpasKeHU s

JpoOHO-palinoHanbHbIE BBIPAKEHUS.

HaxomuTe nomycTuMble 3HAY€HUS TEPEMEHHBIX B JPOOHO-PAllMOHATBHBIX
BBIPAKCHUSIX.

[IpuMeHsTH OCHOBHOE CBOWCTBO PallMOHAIIBHON JIPOOH.

BrinmonHaTs npuBeseHne anredpandeckux apoleil K o0iieMy 3HaMeHaTeNo,
CIIOKEHUE, YMHOKEHUE, JIeJIEHUE anre0pandeckux apooei.

BoInosiHATh TOXKAECTBEHHBIE TPE0OPa30BaAHUS PAIIMOHATBHBIX BBIPAYKEHUN.

[TpumensTs npeoOpa3oBaHusl BEIPAKEHUN I PELISHUs pa3IMYHbIX 3a/1ay U3
MaTEeMaTHUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbBHOU IIPAKTUKH.

Crenenu.

[IpyuMeHAT, MOHATHE CTENEHW C LEIbIM  II0Ka3aTesieM, BBINOJHSITH
npeoOpa3zoBaHus BEIPAKEHUN, COIEPKAIINX CTETICHU C IEIbIM MTOKa3aTelIeM.

HppaunronanbsHble BbIPAXKEHUS.

Haxonutes nonmyctuMble 3HaU€HUSI IEPEMEHHBIX B BBIPAKECHUAX, COACPKALLINX
apu(pMETHIECKUE KBaIPATHBIE KOPHHU.

BreimonHaTh mpeoOpa3oBaHUS UPPAMOHATIBHBIX BBIPAKEHUN, HWCIONb3YS
CBOWCTBA KOPHEMN.

YpaBHeHUS U HEPABEHCTBA

PemaTte kBanpaTHble ypaBHEHUS.

Pemiats 1poOHO-paliniOHaNIbHBIE YPABHEHHUS.

Pemate nMHElHBIE ypaBHEHHs C MapamMeTpaMH, HECIOXKHBIE CHUCTEMBbI
JIMHEMHBIX YPABHEHUH C MMapamMeTpaMH.

[IpoBOaUTE MCCIIENOBaHUSI YPABHEHUN U CHUCTEM YPABHEHHUI, B TOM YHUCJIE C
MpUMEHEHUEM Tpaduuecknx TpencTaBieHuil (yCTaHaBIMBAaTh, UMEET JIH
YpPaBHEHUE WJIA CHCTEMA YPAaBHEHUW PELICHUS, €CIU HMMEET, TO CKOJbKO, H
npodee).



[lepexonuth OT ciiOoBeCHOUN (OPMYIMPOBKU 3adauu K €€ airedpandeckoun
MOJEIU C TIOMOUIBK0 COCTaBJIEHHUS YPAaBHEHUS WIM CHUCTEMBI YpPAaBHEHUM,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IMOJYYEHHBIN PE3yJIbTaT.

[IprMeHATh, CBOWMCTBA YHCIOBBIX HEPABEHCTB JISI CPAaBHEHUSA, OLICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXKECTBa pEIICHUH HEPaBEeHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUINHA

[TonuMaths ¥ KCMOIB30BaTh (PYHKIIMOHAJIBHBIC MOHSTHUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHMS), OMpEACNsITh 3HaueHWe (YHKIUU TO 3HAYEHUIO
apryMeHTa, ornpeessaTh CBOMCTBa QYHKIMU 10 €€ Tpaduky.

Crpouth rpaduku GyHKIIUNA , OMUCHIBATh CBOMCTBA YUCIOBOW (YHKIIMH IO
e€ rpaduky.

K xoniy obyuenus B 9 kjiacce 00y4Jaromuiics MoayyuT CIASayIONIUe MPeIMETHbBIS
pe3yJIbTaTHhI:

Yucia v BbIYUCICHUS

CB0OOHO oOlepupoBaTh TOHATHUSAMHU: KOPEHb N- CTENEeHH, CTENEeHb C
pallMOHAJIBHBIM IIOKa3aTejieM, HaxOAUTh KOPEHb N-MI CTENEHH, CTENEHb C
paIlMOHANILHBIM [OKa3aTesieM, HCIONb3Yd NpU HEOOXOJUMOCTH KaJbKYJISTOP,
IIPUMEHSATHh CBOMCTBA KOPHS N- CTEIEHU, CTEIIEHU C PALlMOHAJIBHBIM IIOKA3aTEeIEM.

Hcnonp30BaTh NOHATHE MHOKECTBA JACHCTBUTEIBHBIX YMCEN IPU PELICHUU
3a71a4, TPOBEICHUH PACCYKICHUN U JOKa3aTEJIbCTB.

CpaBHUBaTh M YHNOPSAJOYMBATH JIEUCTBUTEIBHBIE 4YHUCHA, OKPYIJIATH
JNEUCTBUTEIIBHBIE YNCJIA, BBIIOJIHATH NMPUKUIKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY
YHUCIJIOBBIX BBIPAKECHHUI.

AJire0panyvecKne BbIpasKeHU s

CBOOOIHO oOmepupoBaTh MOHATHEM KBAJAPATHOTO TPEXUIIEHA, HAXOIUTh
KOPHU KBaJpaTHOTO TPEXUIICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUWICH HA JIMHEWHBIE MHOXKUTEH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE M KBAaJApAaTHBIE YpPAaBHEHUs, YPAaBHEHMS, CBOISIIUECS K
HUM, IpOOHO-pAllMOHATIbHbBIE YPABHEHUS.

PemaTe Heclio)kHBIE KBaApaTHBIE YPABHEHUSI C ITAPAMETPOM.

Pemate nuHeliHblE HEpPAaBEHCTBA, KBAJpPaTHbIE HEPABEHCTBA, MCIIOJIb30BATh
METOJ] MHTEPBAJIOB, M300pa)kaTh pEIICHUE HEPABEHCTB HAa YHCIOBOM MPSIMOM,
3alMChIBaTh PEIICHUE C TOMOIIBI CHMBOJIOB.

Pemate cuctembl ABYX JIMHEHMHBIX YPAaBHEHUW C JABYMSI NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

PemaTe HeclI0)KHBIE CUCTEMBI HEJTMHEWHBIX YPABHEHHM C ITAPaMETPOM.



[IpyuMeHsATh METO/Ibl PAaBHOCHJIBHBIX NMPE0Opa30BaHMI, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToJa Npy pelieHu ypaBHEHU! 3-11 U 4-1 cTeneHen.

Pemrate  cucremMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alMChIBaTh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Pemlate ypaBHEHUs, HEpPABEHCTBA M HX CHCTEMBI, B TOM UYHCIE C
OTpaHUYEHUSMU, HAIIPUMED, B LIEIIbIX YNCIIAX.

IIpoBoaUTh HCCIIENOBAaHUS YPAaBHEHUM U CUCTEM YPAaBHEHUH, B TOM YUCIIE C
npUMeHeHHeM rpaduyecKux MpeAcTaBieHUd (yCcTaHAaBIMBAaTh, HWMEET JIH
YpPaBHEHHE WJIM CHCTEMA YPAaBHEHUM pELICHUS, €CIM UMEET, TO CKOJbKO, M
npouee).

Pemate TeKCTOBBIE 3aJaud aiareOpamvyeckuM CcrnocodoM C  MOMOIIBIO
COCTaBJIEHUSI YPAaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMS, HEPABEHCTBA M MX CHCTEMBI JJISI COCTAaBJIECHUS
MAaT€MAaTHYECKOM MOJENN pPEAJIbHOM CUTyallud WM T[PUKIAJHOW 3a7ayH,
MHTEPIPETUPOBATH MOJTYUYEHHbBIE PE3YJIbTAThI B 3aJaHHOM KOHTEKCTE.

YucioBbIe MOCTAECA0BATEIbHOCTH M IIPOrPecCUm

CB0OOOIHO oOmnepupoBaTh MOHATUSAMH: 3aBUCHUMOCTb, (YHKIHMS, Trpaduk
GyHKIIMK, TpsMas MPONOPUMOHAIBHOCTh, JUHEWHas (QyHKIus, oOpaTHas
IPOMOPLHUOHATIBLHOCTB, Mapadoia, Tunepoosa, KycCouHo-3aqanHas yHKIHs.

UccnenoBath pyHkIMIO 10 €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKITUI:
00JacTh OMpeJeeHNsl, MHOXKECTBO 3HAYeHHM, HYIM (QYHKUHUU, MPOMEXKYTKH
3HAKOMOCTOSHCTBA, TPOMEXYTKH BO3pacTaHusi M yObIBaHUS, YETHOCTh W
HEYETHOCTh, HAMOOJIbIIIEe U HANMEHbIIIEE 3HAUCHUS, ACUMIITOTHI.

PacnioznaBaTh kBagpatnyHyro QyHKIHIO 1O (opmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

Onpenensate moyoxeHue rpaduka KBaJpaTUIHOW (DYHKIMH B 3aBHCHUMOCTHU
oT € Ko PUITMEHTOB.

Ctpoutrp rpaduk  KBaApaTUYHOW  (YHKIMH, OIHKCHIBATH  CBOMCTBA
KBaIpaTU4IHOU (PYHKIMH 10 €€ rpaduKy.

Hcnonp3oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUH /IS PEIICHUS 3a7a4.

Ha mpumepe kBanparuuHoit GyHKIMU cTpouth rpaduk pynknuu y =af(kx +
b) + ¢ ¢ momomkio peodpazoBanuii rpaduka pynkun y=f(X).

WnmroctpupoBaTh C TMOMOIIBI0 TpauKa peanbHYI 3aBUCUMOCTb WIIU
IIPOLIECC IO UX XaPaKTEPUCTUKAM.

ApupmMeTnyecKas U reoMeTpUYeCKasi MPOrpeccuu

CB060OHO OnepUpOBATH MOHATHAMU: TOCIEA0BATEIbHOCTD, apu(pMETHIECKAs
Y TEOMETPUYECKAs IIPOIPECCUM.



3amaBaTh MOCIEJOBATEIBHOCTH PA3HBIMH  CHOCOOAMHU:  OMUCATEIBHBIM,
TaOJIMYHBIM, C TOMOIIbIO (OPMYJIBI N-TO YWIE€HA, PEKYPPEHTHBIM.

BbINOJNHATS  BBIYMCIEHHUS C  HUCHOOJb30BaHHEM (OpMya N-ro 4jeHa
apu(pMETHUYECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300paxkaTh wieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YHUCIIOBBIMHU IIOCIEAOBATEIBLHOCTIMHU, B TOM
quClie 33a/1a4d U3 PeajibHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYISATOpA, IUPPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W MNPUBOAUTH MPUMEPBI KOHEYHBIX M  OECKOHEUYHBIX
IIOCJIEA0BATEIIbHOCTEH,  OTPAHUYEHHBIX  IIOCJIEA0BATEILHOCTEH, MOHOTOHHO
BO3pacTarouux (yObIBaroIMX) NOCIE0BATEILHOCTEH.

NmeTts npencraBieHue 0 CXOAUMOCTH MOCJIEA0BATEIIBHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPUUECKON MTPOTrPECCHH.

[IprMeHAT METO MATEMATUYECKOW MHAYKIUMU DU PELICHUU 3a/ay.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Kontpoiasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
1 UNCJIA U BBIMNCJIEHU L. 11 1
PanmonaneHeie uncna (MOBTOPEHNUE)
9 O VYHKIMU. KoopanHate! n 17 1
rpadukn. OyHKIIMHA
3 AJITEBPAMYECKUE BbIPAXXEHI . 7
Bripaxenus ¢ nepeMeHHBIMHU
4 VPABHEHI/I}VI N CUCTEMBI 10 1
YPABHEHMWMU. JIuneiinbie ypaBHEHUS
5 UNCJIA U BBIYUCJIEHUS. Crenens ¢ 6
HaTypaJbHBIM [TOKa3aTelIeM
AJI'EBPANYECKUE BbIPAKEHI .
6 23 1
MHoOrouneHsl
7 AJI'EBPANYECKUE BbIPAKEHI . 14 1
@opMyIibl COKPAIEHHOTO YMHOXKEHUS
UUCJIA 1 BBIYUCJIEHUA. JlenumocTh 10
OVYHKIUWUN. Jluneiinas GpyHKuus 16 1
YPABHEHUA U CUCTEMBI
10 YPABHEHWH. CucTeMs! THHEHHBIX 14 1
yYpaBHEHUH
11 [ToBTOpenue, 06061IeHNE, 8 1




CUCTEMAaTU3alus 3HaAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrtpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypesI
1 YPABHEHUA N1 HEPABEHCTBA. 20 1
HepasencrBa
5 UNCJIA 1 BBIUNCJIEHUWS. KBaapaTHbrit 17 1
KOpEHb
3 YPABHEHUA N HEPABEHCTBA. 17 1
KBagparHsle ypaBHEHUS
4 AJITEBPAMYECKUE BbIPAXXKEHU . 17 1
Jpo6HO-panoHaNbHbIE BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
Jpo6HO-panoHalbHbIE YypaBHEHUS
6 O VYHKINN 15 1
7 AJI'EBPANYECKUE BbIPAKEHI . 14
Crenenun
8 UUCJIA Y1 BBIHUCJIEHMA. JlenumocTh 7 1
9 [ToBTOpEHME, 0606H1€HI:I€, 10 1
cucTeMaTtu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoapusie | Mpakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 OVYHKINN 25 1
) YPABHEHUA 1 HEPABEHCTBA. 15 1
KBagparHbie HepaBeHCTBA
3 YPABHEHUWA 1 HEPABEHCTBA. o5 1
VYpaBHEHUsI, HEPABEHCTBA M X CHCTEMBI
4 UHNCJIOBBIE ITOCJIEAJOBATEJIBHOCTHU o5 1
N IMTPOI'PECCHUN
5 AJITEBPANYECKUE BBIPAXKEHU A. 12 1
CreneHsb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM
5 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS 34 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka Konrpoasubie | IIpakTHyeckue Aara tupposhie
Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI pecypebi
1 [ToBTOpenue. PanmonanbHble yncia 1
[ToBTOopenue. CpaBHeHue,
2 YHOpSAA0OYUBaHUE U apupMETHIECKHE 1
JEHCTBUS C pallMOHAIBHBIMUA YUCITIAMHU
3 [ToBTOpenue. Yucnosas npsimas, 1
MO/TyJIh YHCIIa
[ToBTopenue. [IporeHTsHI, 3aNUCh
4 MPOIICHTOB B BUJIE ApoOH U TpoOu B 1
BH/JIE MTPOLICHTOB
5 [ToBTOpenue. Tpu ocCHOBHBIE 3a7a4u Ha 1
MIPOLICHTBI
6 [ToBTOpenue. Tpu ocHOBHBIE 3a1aUn Ha 1
MIPOLICHTBI
7 [ToBTOpenue. Penenne TekCTOBBIX 1
3a/1a4 apuPMETHIECKUM CIIOCOOOM
[ToBTopenue. Pemenue 3anay u3
8 pealbHOM MPAKTUKHU HA YacTH, Apodu, 1
MPOLIEHTHI, TPUMEHEHNE OTHOLIEHUN U
MPONOPLUIA ITPU PELLICHUN 3a/1a4
9 [ToBTopenue. Pemienue 3amay u3 1

peanbHON MPaKTUKU Ha 4acTH, Jpoou,




MIPOLICHTBI, IPUMEHEHNUE OTHOLIECHUN U
MIPONOPLIUHI IIPU PELLICHUN 3a/1a4

[ToBTOpenue. PeanbHble 3aBUCUMOCTH;

10 pelieHue 3a1a4 Ha JABM>KCHHE, padoTy,
MTOKYIIKH, HAJIOTH

11 KonTponsnas pabora o teme
"Panimonasnbubie yncnia"

12 KoopaunaTa Touku Ha mpsMoi

13 YwucnaoBbie TPOMEKYTKH

14 HucnoBsle MPOMEXKYTKA

15 PaccrostHue MeX Iy IByMSI TOUKAMH
KOOPJIMHATHOM MPsIMOI
[IpsimoyrosnpHas cucreMa KOOpAUHAT.

16 AOcmucca 1 opiMHATa TOYKH Ha
KOOPJIMHATHOM MJIOCKOCTH
[IpsimoyrosnpHas cucreMa KOOpAUHAT.

17 AoOcmcca 1 opiMHaTa TOYKU Ha
KOOPJIUHATHOU TJIOCKOCTH

18 [Ipumeps! rpaguKoB, 3aJaHHBIX
dhopmynamu

19 Urenue rpadukoB peabHbIX
3aBUCUMOCTEH

20 OYHKIMOHATBHBIE 3aBUCUMOCTU MEXTY
BETTUYMHAMHU
[onsitue pyHkuu. OyHKIMS Kak

21 MaTeMaTH4ecKast MOJeNb PeabHOTO

nmponecca




[Nonsitne GpyHkmu. OyHKIHS Kak

22 MareMaThieckas MoJIelib PeajbHOTO
npotecca
[Nonsitne GpyHkyy. OYHKIHS KaK

23 MaTeMaThdeckas MoJIelib PEabHOTO
npotecca

24 O6nactp onpeseseHus u 001acTh
3HaYeHUN QyHKIUU

o5 O6unactb onpeseseHus u 001acTh
3HaYeHUN QyHKUIUU

26 CrniocoOsb1 3amanust GpyHKIMH

27 I'paduk pynkuun

08 KonTponbHas pabota o teme
"Koopaunate! u rpadpuku. yHkimn"

29 BripaxkeHue ¢ mepeMeHHbIMU. 3HAYEHUE
BBIPAKEHUS C TIEpEMEHHBIMU

30 BripaxkeHue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPAKEHUS C TIepEMEHHBIMU

31 BripaxkeHue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPAKEHUS C IEpEMEHHBIMU

39 [IpencraBieHue 3aBUCIMOCTH MEXKTY
BEITUYMHAMHU B BUJIE HOPMYIIbI

33 [IpencraBieHue 3aBUCIMOCTH MEXKTY
BEJIMYMHAMHU B BUE (HOpMYIIbI

34 Beruucnenus no popmynam

35 Beruucnenus no popmynam

36 VYpaBHEHME € OTHOH TEPEMEHHOM.




KopeHns ypaBHeHUs

CBoiicTBa ypaBHEHHUI C OJHOM

37 .
MepeMEHHO N

38 CBoiicTBa ypaBHEHUM C OJHOU
MEPEMEHHO N

39 PaBHOCHIIBHOCTH ypaBHEHHI

40 VYpaBHeHUE KaKk MaTeMaThuuecKast
MO/IENb PEaIbHON CUTYalluH

41 Yucno KopHel JIMHENHOTO YpaBHEHUS

42 Yucno KopHel TMHENHOTO YpaBHEHUS

43 Pemienne TeKCTOBBIX 3a71a4 C IIOMOIIIHIO
JIMHEWHBIX YPAaBHEHUN

m JIuneitHoe ypaBHEHUE, COAEpKallee
3HAK MOJYJIS
KonTtponbHas padoTa mo teMam

45 "BeipaxeHnus ¢ nepeMeHHbIMU",
"JIuneitnpie ypaBHEeHUS"

46 CrerneHp ¢ HATYpaJIbHBIM ITOKa3aTEIeM

47 CBolicTBa CTEIEHH C HATYypaJIbHbIM
roKasaresjemM

48 CBoiicTBa CTENEHU C HATYpaJIbHBIM
roKasaresjemM

49 CBoiiCTBa CTENEHU C HATYpaJIbHBIM
MOKa3aTeleM

50 3anuce yKcia B 1eCATUYHON
MO3UIIMOHHON CUCTEME CUUCIICHUS

51 3anuce yucia B 1eCATUYHON




HOSHHHOHHOﬁ CUCTEMC CUUCIICHUA

Opnounenbl. OTHOUWIEH CTaHAAPTHOIO

52 1
Buja. CTeneHb OJHOWICHA
53 Opnownenbl. OJHOUWIEH CTaHAAPTHOIO 1
Buja. CTeneHb OJHOWICHA
MHuorouwiensl. MHOTOWIEH
54 crangaptHoro Bujaa. CTeneHn 1
MHOTOYJIEHA
MHuorouwiensl. MHOTO4IEH
55 ctangaptHoro Buaa. CTeneHn 1
MHOTOYJIEHA
56 Cio’keHne U BRIYNTaHHE MHOTOWICHOB 1
57 CrnoskeHne ¥ BBIMUTAaHHE MHOTOYJIEHOB 1
58 CnoskeHye U BRIYMTaHHE MHOTOYJICHOB 1
59 VYMHOKEHUE U [eJIEHNE MHOTOYJIEHOB 1
60 VYMHOKEHUE U [AeJIEHNE MHOTOYJIEHOB 1
61 VYMHOKEHUE U [AeJIEHUE MHOTOYJIEHOB 1
62 VYMHOKEHUE U [AeJIEHUE MHOTOYJIEHOB 1
63 [IpeoOpazoBaHue 11EJI0TO BHIPOKCHUS B 1
MHOTOWIEH
64 [IpeoOpazoBaHue 11EI0T0 BRIPKCHUS B 1
MHOTOWIEH
65 [IpeoOpazoBaHue 11EIOTO BEIPOKCHUS B 1
MHOTOWIEH
66 Kopau MHOrO4IIEHA 1
67 Kopau MHOrO4IIEHA 1




ToxnectBo. ToXXaeCTBEHHBIE

68 peoOpa3oBaHms aNreOpandecKux
BBIPAKCHUI
ToxnectBo. ToXKIECTBEHHBIE

69 peoOpa3oBaHmsl aIreOpandecKux
BBIPAXKCHUI
ToxnectBo. ToXIECTBEHHBIE

70 peoOpa3oBaHMsl aIreOpandecKux
BBIPAKECHUIN
ToxnectBo. ToXAECTBEHHBIE

71 npeoOpa3oBaHus aNreOpandecKux
BBIPAKEHUI
ToxnectBo. ToXAECTBEHHBIE

72 npeoOpazoBaHus AredpandecKux
BBIPAKECHUH

73 Jloka3aTenbCcTBO TOXKACCTB
KonTtponsHas pabota no temam

74 "CTeneHs ¢ HaTypaJIbHBIM
nokasareneM", "MHorousieHs!"

75 KBanpat cymmbl U KBajipaT pa3HOCTH
JBYX BBIpaXKEHUM

76 KBazmpat cymMmMBbl HECKOJIBKUX
BBIPAKCHUHN

77 Ky6 cymmbl 1 ky0 pazHOCTH JBYX
BBIpAXKCHUIN

78 Pa3HOCTh KBa/IpaToOB ABYX BBIPAKECHUN

79 [IpousBeneHne pa3HOCTU U CYMMBI JIBYX

BBIPAXKCHUI




[IpousBeneHue pasHOCTH U CYMMBI IBYX

80 .
BBIpAKEHUI

81 CymMma 1 pa3HOCTb KyOOB JIBYX
BBIPAKCHUMN

82 CymMma 1 pa3HOCTb KyOOB JIBYX
BBIPAKCHUIN

83 Paznoxxenue MHOrOWIeHa Ha
MHOKHTEHN
[IpousBeneHne pasHOCTH CyMMBI IBYX

84 BBIPAKEHUH, CyMMa M pa3HOCTh KyOOB
JBYX BBIPQXECHUN

85 Pasnoxxenne MHOrO4IeHa Ha
MHOKHTEIHN

86 Briaecenne o0miero MHOXKHUTEIS 3a
CKOOKH

87 Merton rpynnmupoBKU

88 KonTtponpHas padoTa o teme
"®opMyibl COKPAIIEHHOTO YMHOKEHUS"

89 Jemumocts nenbix yucel. CBoicTBa
JICTUMOCTH

90 Jemumocts nenbix uncei. CBoMcTBa
JECTUMOCTH

01 IIpocTeie 1 cocTaBHBIE yncia. YETHBIE U
HEYETHEIC YKcia
[Ipu3naku nenumoctu Ha 2, 4, 8, 5, 3, 6,

92
9,10, 11

93 [Ipu3naku nenumoctu Ha 2, 4, 8, 5, 3,6,




9,10, 11

[Ipu3Haky nenuMoCTH CyMMBI U

94 MIPOU3BEICHUS TIEITBIX YUCEI TIPU 1
peleHnn 3aaa4
HaunGonpimmii 00muit 1euTens u
95 HaMMeHbIIee 00IIee KpaTHOe ABYX 1
qrcen
96 B3aumHO mpocTeie ynciia 1
97 Anroput™m EBknupa. Jlenenue ¢ 1
OCTaTKOM
08 CpaBHEHUS TIETBIX YUCET TI0 MO0 1
HATYpaJIbHOTO YHCIIA
99 Jluneiinas QyHKIHA, €€ CBOHCTBA 1
100 Jluneiinas QyHkums, e€ CBOMCTBA 1
101 Jluneiinas QyHkums, e€ CBOMCTBA 1
102 I'paduk nuHEHHOM GyHKITUN 1
103 I'paduk muHelHOM GyHKITUN 1
104 I'paduk muHelHOM GyHKITUN 1
105 I'paduk muHelHOM GyHKITUN 1
106 I'paduk pynkum y =| x | 1
107 I'paduk pynkum y =| x | 1
108 I'paduk pynkum y =| x | 1
109 I'paduk pynkImm y =| x | 1
110 KycouHo-3a1anHbIe QYHKIIH 1
111 KycouHo-3a1anHbIe QYHKIIUH 1
112 KycouHo-3a1anHbIe QYHKIIUH 1




113

Kycouno-3agannbie GyHKITHUH

KonTtponsHast paboTa o Temam

114 "Nenumocts", "JIuneitnas pynkuuns"

115 VYpaBHeHUE ¢ IBYMS [IEPEMEHHBIMU

116 VYpaBHeHHE ¢ IBYMS [IEPEMEHHBIMU

117 I'pacduk nuHEHOTO ypaBHEHUS C ABYMS
nepeMeHHBIMHU

118 I'paduk nuHEHOTO ypaBHEHUS C ABYMS
nepeMeHHBIMU

119 Cucrembl TMHENHBIX YPAaBHEHUH C
TBYMSI TIEPEMEHHBIMHU

120 Cucrembl TMHENHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMU
I'paduaeckuit MeTo ] pereHus CUCTEMBI

121 JIMHEWHBIX YpaBHEHUH C IBYMS
NepEMEHHBIMU
I'paduaeckuit MeTo ] pereHus CUCTEMBI

122 JIMHEWHBIX YPaBHEHUH C IBYMS
IepEMEHHBIMU
Pemenue cucteM TUHEMHBIX YpaBHEHHI

123 C IBYMS IEPEMEHHBIMH METOI0M
MOJICTAHOBKU ¥ METOJIOM CJIO’KEHUS
Pemienune cucremM TMHEHHBIX ypaBHEHUH

124 C IBYMS IEPEMEHHBIMU METOI0M
MOJICTAHOBKU ¥ METOJIOM CJIO’KEHUS

125 Pemienune cucremM TUHEHHBIX YpaBHEHHH

C ABYMs IIEPECMEHHBIMU MCTOI0OM




OACTAaHOBKHU M MCTOAOM CJIOKCHHA

Pewrenne cucrem IMHEWHBIX YpaBHEHUN

126 C IByMsl IEPEMEHHBIMU METO/10M
MOJICTAHOBKH ¥ METOJIOM CJIO’KEHUS
Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢

127 JBYMSI IIEPEMEHHBIMHU KaK MOJIEIIb
peanbHOM CUTyallun

128 KonTtponsHas padoTa o teme
"CucteMbl JINHEWHBIX ypaBHEHH"

129 [ToBTOpenue u 06061menHue. Beipaxxenus
C TIepEeMEHHBIMHU

130 [ToBTOpenue u o6o6menne. CTeneHs ¢
HaTYpaJbHBIM ITOKa3aTeIIeM
[ToBTOpenue u o6o6menne. OqHOUICHBI

131 1 MHOTO4JIeHbI. TOX/1eCTBEHHBIE
npeoOpazoBaHus AredpandecKux
BBIPAKCHUH

132 [ToBTOpenue u o606menne. PopmMyIibl
COKpAIEHHOTO YMHOXKEHUS

133 [ToBTOpEeHME M 000OIICHNE.
Koopaunats! u rpaduku.

134 [ToBTOpeHue u o6o6menue. JInHeiHas
GbyHKIMS 1 €€ CBOICTBA

135 Hroropas koHTpoJIbHAs paboTa
IToBTOpenue u o6oOmmeHue. Pemenne

136 CUCTEM JIMHENHBIX YPAaBHEHUH C ABYMS

NEPpECMECHHBIMU




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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8 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoasubie | IlpakTuuyeckue Aara unpponbie
Bcero U3y4deHusi | oOpazoBaTejbHbIE
padoTsbI padoThI pecypesI
1 Yucnossle HEpaBEHCTBA 1
2 CBoiicTBa YHCIOBBIX HEPABEHCTB 1
3 CBo¥CTBa YHCIIOBBIX HEPABEHCTB 1
4 Jloka3zaTenbCTBO HEPABEHCTB 1
5 HepaseHnctBo ¢ nepemennoi. Ctporue u 1
HECTPOTHE HEPaBEHCTBA
6 HepasenctBo ¢ nepemennoii. Ctporue u 1
HECTPOTHE HEPaBEHCTBA
CrnosxeHre 1 yMHOXKEHUE YHUCIIOBBIX
7 HepaBeHCTB. OTleHUBaHUE 3HAYCHUS 1
BBIPAXKEHUS
CrnosxeHre 1 yMHOKEHUE YHCIIOBBIX
8 HepaBeHCTB. OIleHUBaHUE 3HAYCHUS 1
BBIPAXKEHUS
[TonsiTHe 0 pereHn HepaBeHCTBA C
9 OJIHOM TIepeMeHHO. MHOXEeCTBO 1
pelIeHni HepaBeHCTBA
[TonsiTHe 0 peleHnH HepaBeHCTBA C
10 OJIHOY TIepeMeHHO. MHOXeCTBO 1
pelIeHnii HepaBeHCTBa
11 PaBHOCHIIBHBIE HEPABEHCTBA. 1




HepaBencrBo-cnencraue

12 UucnoBble TPOMEXKYTKU

13 JIuHeitHOE HEPAaBEHCTBO C OJTHOMU
IIEPEMEHHON U MHOKECTBO €r0 pelIeHUI

14 Pemrenne muHENHBIX HEPABEHCTB C OJJTHOM
MepEMEHHO N

15 Pemenne nuHEHBIX HEPABEHCTB C OJTHOU
MepPEMEHHO N

16 Pemenne nuHEHBIX HEPABEHCTB C OJTHOU
MepEMEHHO N

17 CucteMbl TUHENHBIX HEPABEHCTB C OJHOU
MepEMEHHO N

18 CucTteMbl TMHEUHBIX HEPABEHCTB C OJTHOM
MepEeMEHHO N
Penrenne TeKCTOBBIX 3a71a4 C IOMOUIBIO

19 JIMHEWHBIX HEPABEHCTB C OJTHOM
MepeMEHHO N

20 KounTpomnbnas paborta o teme
"HepaBenctna"

21 KBanparneie kopHu

29 ApubMeTHYECKHIA KBaJIpaTHBIH KOPEHb
€ro CBOMCTBA

23 ApubMeTHYECKHI KBaJIpaTHBIM KOPEHb
€ro CBOMCTBA

24 [TonATHE HPPALTMOHATIEHOTO YHUCIIA.
JleficTBUS C UppaIMOHAIIBHBIMU YUCIAMHU

25 CpolicTBa AEUCTBUN ¢ MppallMOHATIbHBIMU




qucjiaMu

26

CpoiicTBa A€WCTBUI ¢ UppallMOHAIbHBIMU
YUCIIAMU

27

CpoiicTBa AEWCTBUI ¢ UppaIlMOHATbHBIMU
YUCIIAMU

28

CpaBHeHuE UppaloOHaIbHBIX YUCEI

29

CpaBHeHuE UppaloOHaIbHBIX YUCEI

30

MHO0XeCTBO NeHCTBUTEIBHBIX YUCEIL.
[IpencraBnenus o paclIMpeHUsax
YHCIIOBBIX MHOKECTB

31

JlonmycTuMBble 3HA4YE€HUsI IEPEMEHHBIX B
BBIPAXKEHUSX, COAEPIKAIUX
apudmeTnyecKkue KBaapaTHble KOPHU

32

JlomycTrMble 3HaYeHHsI IEPEMEHHBIX B
BBIPAKEHUSX, COAEPIKALINX
apudmeTnuecKkue KBaapaTHble KOPHU

33

ToxnecTBeHHble MpeoOpa3zoBaHuUs
BBIPAKEHUH, CoAepKaIIuX
apudmeTnyecKkue KBaapaTHble KOPHU

34

ToxnecTBenHble MpeoOpa3zoBaHuUs
BBIPKEHUH, COAepKaIIUX
apudmeTnyecKkue KBaapaTHble KOPHU

35

ToxnecTBeHHbIE TPe0Opa3oBaHUs
BBIPAXKEHUH, CO/IepKaluX
apupMeTHYeCcKre KBaIpaTHble KOPHU

36

ToxnecTBeHHbIe TpeoOpa3oBaHUs
BBIPAKEHUH, COAEpKAILIUX
apupMeTHYeCKre KBaIpaTHbIe KOPHU




37

KonTtposneHas paboTa o teme
"KBanpaTHblii KOpeHb"

38

KBagparHoe ypaBHeHHE

39

Popmyia KOpHEW KBaJIpaTHOTO
ypaBHeHus. KonndecTBo
JIEMCTBUTEIbHBIX KOPHEW KBaJPATHOTO
YpaBHEHUSA

40

dopmyia KOpHEW KBaJIpaTHOTO
ypaBHeHus. KoysmyecTBo
JEUCTBUTEIBHBIX KOPHEN KBAJPaTHOIO
YpaBHEHUS

41

dopmyna KOpHEHW KBaIpaTHOTO
ypaBHeHus. KoamuectBo
JIEMCTBUTEIbHBIX KOPHEW KBaJAPATHOTO
ypaBHEHUS

42

dopmysia KOpHEH KBaIpaTHOTO
ypaBHeHus. KommuecTBo
NeHCTBUTENBHBIX KOPHEH KBaJIPaTHOTO
ypaBHEHUS

43

Teopema Buera

44

Teopema Buera

45

ypaBHeHI/IH, CBOJUMBIC K JIMHEHHBIM
YPaBHCHHUAM HJIU K KBAIPpATHBIM
YPaBHCHUAM

46

VYpaBHeHUs, CBOJIUMBIE K JIMHEHHBIM
YPaBHEHUSM WM K KBaJPAaTHBIM
ypaBHEHUSIM

47

KBa,[[paTHOG YPaBHCHHUC C ITapaME€TpPOM




Pemrenne kBagpaTHbIX YpaBHEHUN €

48
napaMeTpamu

49 Pemrenne kBagpaTHbIX YpaBHEHUN €
napaMeTpamu

50 Pemrenne kBagpaTHbIX ypaBHEHHH,
COJIeprKaluX 3HaK MO

51 Pemrenne kBagpaTHbIX ypaBHEHHH,
COJIepIKalUX 3HAK MOy

59 VYpaBHEeHHE KaK MaTeMaTUYeCcKasi MOJIENb
peanbHOM CUTYyallun

53 Pemienue TeKCTOBBIX 3a71a4 ¢ TOMOUIbIO
KBaJPaTHBIX YPaBHEHUU

54 KonTponbnas paborta no teme
"KBanpatubsie ypaBHeHUS"

55 PanmionanbHbIE BRIpaKEHUS

56 ToxnecTBeHHbIE TPe0Opa3oBaHUs
palnMOHAIbHBIX BEIPAXKEHUIN

57 ToxnecTBeHHbIE TPe0Opa3oBaHUs
palnMOHAIbHBIX BEIPAXKEHUIN

58 ToxnecTBeHHbIE TPe0Opa3oBaHUs
panMoHaIbHBIX BEIPAXKEHUIN

59 ToxnecTBeHHbIE TPe0Opa3oBaHUs
panMoHaIbHBIX BEIPAXKEHUN
AnreOpanyeckast 1po6Ob. JlomycTumMble

60 3HAa4YeHHUsl IEPEMEHHBIX B IPOOHO-
palnMoHaIBHBIX BBIPAKEHUAX

61 AnrebOpanyeckast 1po6b. JlomycTumble




3HAUEHUS IEPEMEHHBIX B APOOHO-
paLMOHAIBHBIX BBIPAKEHUSIX

Anrebpandeckast 1po0Ob. JlomycTumMele

62 3HAYEHUS IEPEMEHHBIX B APOOHO-
paMOHATBEHBIX BBIPAKCHUIX

63 OcHOBHOE CBOICTBO anredpanveckon
npobu

64 OcHOBHOE CBOICTBO anredpanveckon
npobu

65 CrnoxeHne 1 BIYUTaHHE areOpandecKux
npoOei

66 CrnoxeHne 1 BBIYUTaHHE areOpandecKux
npooei

67 YMHOKEHUE U JIeJIeHHe alredpanyeckux
npooei

68 YMHOKEHUE U JIelIeHHe alredpanyeckux
npooei

69 YMHOKEHUE U JIeJIeHHEe alredpanyeckux
npooei

70 Bo3sBenenue anredpandeckoit Apoou B
CTETEHb

71 KontponbHas padoTa no teme "J[pobHo-
paloHaIbHbIE BEIpaKeHU"

72 JlpoOHO-panvoHaIbHbIE YPAaBHEHHUS
Pemienune npo6GHO-paiMOHAIBHBIX

73 YpaBHEHUH, CBOJAIIMXCS K JIMHEHHBIM

ypaBHEHUSIM




74

Pemenne npoOGHO-pariMOHABHBIX
YPaBHEHUH, CBOJALINUXCS K JIMHEHHBIM
YPaBHEHUSM

75

Pemenne npoOHO-parimoHAIBHBIX
YPaBHEHUH, CBOJIAIINUXCSA K JIMHEHHBIM
YPaBHEHUSM

76

Pemenue npoOGHO-paliioHaNbHbBIX
YpaBHEHUM, CBOASIIUXCA K KBaJAPAaTHBIM
YpaBHEHUSAM

77

Pemenue npoOGHO-paliioHaNbHBIX
YpaBHEHUM, CBOASIIMXCA K KBAaJAPAaTHBIM
YpaBHEHUSAM

78

Pemenne npoOGHO-paliioHaNbHBIX
YPaBHEHUH, CBOJAILMXCS K KBaJPAaTHBIM
YPaBHEHUSM

79

Pemenue npo6GHO-paliioHaNbHBIX
yYpaBHEHUN METOJIOM 3aMEHbI
MepeMEeHHO N

80

Pemenue npo6GHO-paiioHaNIbHBIX
ypaBHEHUN METOJIOM 3aMEHbI
MepeMEeHHO N

81

Pemenne npoOGHO-paiioHaTbHBIX
ypaBHEHUN METOJIOM 3aMEHbI
MepeMEeHHO N

82

Pemenue npoOGHO-paliOHATBHBIX
YPaBHEHUN METOJIOM 3aMEHBbI
IIEpEMEHHOM

83

PenieHne TEKCTOBBIX 3a4a4 ¢ MOMOIIBIO




JIPOOHO-PAMOHAIBHBIX YPaBHEHUH

Penienne TeKCTOBBIX 3aga4 ¢ IOMOIIBIO

84 JIpoOHO-PallMOHATIBHBIX YPaBHEHUH

85 Pemrenne TeKCTOBBIX 33724 C TOMOUIBIO
JIPOOHO-PANMOHAIBHBIX YpaBHEHUHN

86 Pemrenne TeKCTOBBIX 33724 C TOMOMIIBIO
TpOOHO-palIMOHATFHBIX YPABHEHU I

87 Pemrenne TeKCTOBBIX 33724 C TOMOIIBIO
JTpOOHO-palIMOHATIFHBIX YPABHEHU I

88 Pemrenne TEKCTOBBIX 337124 C TOMOMIIBIO
TpOOHO-PAIMOHATFHBIX YPAaBHEHU I

89 I'padmueckas nHTEpIpeTalvs ypaBHEHUN
C IBYMS TIEPEMEHHBIMH

90 KonTtponbHas padota o teme "J[pobHo-
palMoOHAIbHBIE YpaBHEHUA"

o1 Ob6nacTh onpeaeneHuss © MHOKECTBO
3HAYCHHUH (PYHKITIU

92 OO6nacTb onpeaeneHus: © MHOKECTBO
3HAYCHHUH (PYHKITIU

93 CriocoOnl 3aganus GyHKITUN

94 I'paduk pynkun
UrteHnue CBOMCTB PYHKIUU IO €€

95 rpaduky. [Ipumeps! rpadukoB GyHKIUH,
OTpaXarOIIUX pealbHbIE TIPOIECChHI
OYHKINH, OTIMCHIBAIOIINE MPSIMYIO U

96 00paTHyIO MPONOPIHOHAIEHBIE

3aBUCHUMOCTH, UX Fpa(bI/IKI/I




OyYHKIMYU, ONTUCHIBAKOLIUE IPAMYIO U

97 00paTHYIO MPOIMOPIHUOHAIEHEIC 1
3aBUCUMOCTH, UX TpapuKu
ODYHKIMH, OTIMCHIBAIOIITUE MPSIMYIO H
98 00paTHYIO IPOIIOPIUOHAIBEHEIC 1
3aBUCUMOCTH, UX TpapuKu
99 Oynkus Y = X2 u e€ cBoicTBa 1
100 OyHK1IMs Y = X2 1 €€ CBOMCTBA 1
101 OyHkuus Y = X3 u e€ cBOMCTBa 1
102 OyHKIMS Y =K/X 1 €€ CBONCTBA 1
103 OyHKIMS Y =K/X 1 €€ CBONCTBA 1
104 OyHKIMS Y =VX U €€ CBOICTBA 1
105 KonTtponsHas paboTa o Teme 1
"®yukuun"
106 CreleHs ¢ IebIM ITI0Ka3aTeaeM 1
107 CBoiicTBa CTENEHHU C LEJBIM MTOKa3aTeIeM 1
108 CBOIICTBa CTENEHU C IIEJIBIM TTOKa3aTelIeM 1
109 CBO¥ICTBa CTENEHU C IIEJIBIM TTOKa3aTelIeM 1
[IpeobpazoBaHue BhIpaKEHUH,
110 COJIEpKAIUX CTETICHH C LEIIbIM 1
roKasaresjemM
[IpeoOpaszoBanue BbIpaskeHUH,
111 COJIEpKAIUX CTETICHH C LEIIbIM 1
rokKasaresemM
[IpeoOpazoBanue BEIpasKEHUH,
112 COJZIEpIKalUX CTENEHU C LIENBIM 1

IIOKa3aTcCJICM




113

CranapTHbI BUJ yncia

114 CrangapTHbIi BUJ yHcaa

115 JlecTBuUs ¢ yucaaMu, 3alMCaHHbBIMU B
CTaH/IAPTHOM BHJIE

116 JlecTBuUs ¢ yucaaMu, 3alMCaHHBIMU B
CTaHJIAPTHOM BHJIE
Pa3mepbr 00BEKTOB OKPYKAIOIIETO MHPA,

117 JUTUTEIBbHOCTh MPOLIECCOB B
OKpYKAOIIeM MUPE
Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MHPA,

118 JUTUTEIIBHOCTD MPOIIECCOB B
OKpY)KaOIIeM MUPE
Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MHPA,

119 JUTUTEIIBHOCTD MPOIIECCOB B
OKPYXKaIOIIEeM MHUPE

120 Jlenenue ¢ ocraTkoM

121 CpaBHEHHMS 1ENIBIX YUCEIT TI0 MOTYJTIO
HaTypaJbHOTO YHCIIa

122 CpaBHEHHMS 1ENBIX YUCEIT TI0 MOTYJTIO
HaTypaJbHOTO YHCIIa

123 CBoiicTBa CpaBHEHUH IO MOTYJIIO

124 CBoiicTBa CpaBHEHUH IO MOJTYJIIO

195 OcTaTku CyMMBI U IPOU3BEACHUS T10
JAaHHOMY MOTYJTIO

126 KoHnTtponsHas pabota o Temam
"Crenean", "Jlenumocts"

127 IToBTOpenue u o6oOmmeHue. Pemenne




JIMHEHHBIX HEPABEHCTB C OJHOU
IEPEMEHHOM U CUCTEM JIMHEHWHBIX
HEPABEHCTB C OJITHOW NEPEMEHHOMN

128

[ToBTOpenue u o6o0menue. Pemenne
JIMHEIHBIX HEPABEHCTB C OJJHOU
MEPEMEHHOM U CUCTEM JIMHEHWHBIX
HEPABEHCTB C OJTHOW NEPEMEHHON

129

[ToBTOpEHue u 06001IEHNE.
ToxxnecTBeHHBIEC TPEOOpPa30BAHUS
BBIPAKEHUH, COACPKAIINX
apudMeTHUECKre KBaIpaTHbIe KOPHU

130

[ToBTOpenue u o6ob6menue. Pemenne
KBaJpaTHBIX YpaBHEHU. Pemienne
TEKCTOBBIX 33/]1a4 C [IOMOIIIbIO
KBaJI[paTHBIX YpaBHEHU

131

[ToBTOpenue u o6obmenHue. Pemenne
3a7a4 U3 peaJbHOM KU3HU

132

[ToBTOpEeHME M 0000IICHNE.
ToxmecTBeHHBIE TPE0Opa30OBaHUs
paIMOHABHBIX BEIPAKCHUHN

133

[ToBTOpeHue u 06o0meHue. Pemenue
JIpOOHO-PAIMOHATILHBIX YPaBHCHUH,
CBOJISIIMXCS K TUHEHHBIM UM K
KBaJ[paTHBIM ypaBHEHUsIM. PerieHue
TEKCTOBBIX 33J1a4 C TIOMOIIBIO IPOOHO-
paloOHaIbHBIX YpaBHEHUN

134

IToBTOpenue u o6oOmmeHue. Pemenne
TEKCTOBBIX 33124 Pa3TUIHBIMU




criocodamu

135 HTorosas KoHTpoJbHAs padoTa 1
136 [ToBTOpeHue u 06?6HICHI/I€. Pemenne 1
3a7a4d U3 PeaNbHOM KU3HH
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(YHKIMY, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(yHKIMH, TPOMEKYTKH BO3pPACTAHUS U
yObIBaHUS (QYHKIMH, YETHBIE U HEUETHBIE
(GbyHKIMM, HauOoJIbIIee U HaUMEHbIIIee
3HaueHUs QYHKIUU

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(GyHKIMH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHMs QYHKITUHU, YETHBIC U HEUETHBIC
dbyHKIIMKM, HAaMOOJIBIIIEE U HAUMCHBIIICE
3Ha4YCHHS (PYHKITUH

[TocTpoenune rpadukoB GyHKITHH C
MOMOIIIBIO TTpeoOpa3oBaHui

[TocTpoenune rpadukoB GyHKITHH C
MOMOIIIBIO TTPeoOpa3oBaHui

KBanpatubiii TpéxwieH. Kopuu
KBaJIpaTHOTO TPEXWIIECHA

Paznoxenue KBaApaTHOT'O TpéaneHa Ha
JIMHENHBIE MHOKUTEIIN

Paznoxenue KBaApaTHOT'O TpéaneHa Ha
JIMHENHBIE MHOKUTEIIN




KBangpatuunas ¢pyHKIuUs u €€ CBOKWCTBA

[Tapaboiia, KOOPAMHATEI BEPITMHBI

o napadoJIbl, 0Ch CHMMETPHUH 1TapaboIbl

10 [Toctpoenue rpaduka KBaApaTUIHON
GbyHKITIT

11 [TocTpoenue rpaduka KBagpaTUIHON
byHKIUN

12 [TocTpoenue rpaduka KBaapaTUIHON
byHKIIMN
[Tonoxenue rpaduka KBaApaTHUHON

13 (GYHKIIMY B 3aBUCHMOCTH OT €€
K03 duUIIMEeHTOB
[Tonoxenue rpaduka KBaApaTHUHON

14 (yHKIIUM B 3aBUCUMOCTH OT €€
ko3 urmeHToB

15 Hcnonb3oBaHue CBOMCTB KBaAPATUYHOMN
GyHKIMM 1S penieHus 3a1a4

16 Hcnonp3oBaHue CBOMCTB KBaIpaTUYHOU
GyHKIMM 1S penieHus 3a1a4

17 Hcnonp30BaHue CBOMCTB KBaIpaTUYHOU
GyHKIMM 1S petieHus 3a1a4

18 Crenennble QyHKIIUU C HATYPATbHBIMU
MOKa3aTessiMu, UX rpaduKu U CBOMCTBA

19 CrenenHble (DyHKIHHU C HATYpaIbHBIMU
MoKa3aTeNsiMH, UX rpadMKu U CBOMCTBa

20 CreneHHble (PyHKIHUU C HATYpaJbHBIMU

IIOKa3aTCJIAIMH, UX Fpa(bI/IKI/I U CBOMCTBa




Crenennbie QYHKIIUU C HATYPATBHBIMU

21 MOKa3aTeNsiMH, UX TpadMKH U CBOMCTBA

29 Ipadukn Qyskmmit: y=Vx , y=3Vx, y=|
x|

23 |Fpa(131/IKI/I dyskmmit: y =Vx , y=3x, y=| x

24 Ipadukn Gyskmmit: y=Vx , y=3Vx, y=|
x|

25 KonTponsnas pabora no teme "®@ynkuun"
[ToHsiTHE O pelIeHNH HepaBeHCTBA C OJIHOM

26 nepeMeHHON. MHOKECTBO pelIeHui
HEpaBeHCTBa

97 KBanpaTHble HEpaBeHCTBA € OJTHOM
MepEeMEHHO N

28 KBanpaTHbie HEpaBeHCTBA C OJTHOU
MepEMEHHO N

29 Pemienne HepaBeHCTB rpagUuecKUM
METOJIOM ¥ METOJIOM UHTEPBAJIOB

30 Pemienne HepaBeHCTB rpagUuecKUM
METOJIOM ¥ METOJIOM UHTEPBAJIOB

31 HepaBeHncTBa, cosepxaliue 3HaK MO

32 HepaBeHncTBa, cosepxaliue 3HaK MO

33 CucremMbl HEpABEHCTB C OJTHOU
IEpEMEHHOMN

34 CucremMbl HEpaBEHCTB C OJHON
IIEpEMEHHOMN

35 Pemenne TeKCTOBBIX 3aJa4 ¢ TOMOLIBIO




HCPaBCHCTB, CUCTCM HCPABCHCTB

36

Penienne TeKCTOBBIX 3aga4 ¢ IOMOIIbBIO
HCPaBCHCTB, CUCTCM HCPABCHCTB

37

HepaBeHcTBO ¢ ABYyMSI IEPEMEHHBIMH.
Pemenne HepaBeHCTBa C IBYMS
MepEeMEHHBIMU

38

I'paduaeckuit MeTo ] pereHus: CUCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMHU

39

Cucremsbl HEPAaBCHCTB C IBYMsI
NEPEMEHHBIMHA

40

KonTponbHas paborta o teme
"KBanparHsle HepaBeHCTBA"

41

bukBanpaTHbie ypaBHEHUS

42

[Tpumepsl npUMEHEHHU METOA0B
PaBHOCHJIbHBIX TPe0Opa30BaHuil, 3aMEHbBI
MepeMEeHHOH, rpauecKoro MeTo1a npu
pellleHU ypaBHEHUM 3-i u 4-1i cTeneHen

43

[Ipumepsl npUMEHEHU METOA0B
PaBHOCWIBHBIX NPE0Opa30BaHUA, 3aMEHbI
IepeMEeHHOH, rpaduyeckoro MeTo1a npu
peuieHun ypaBHeHHM 3-i u 4-ii creneHnen

44

[Ipumeps! NpUMEHEHUI METOI0B
PaBHOCWIIbHBIX NPe0Opa30BaHUA, 3aMEHbI
NepeMeHHOH, rpaduyeckoro MeTo1a npu
pelleHnn ypaBHeHul 3-i u 4-1 cTeneHen

45

Pemienune 1po6GHO-paiMOHAIBHBIX
ypaBHEHUH U HEPABEHCTB

46

Pemenne Apo OHO -pallMOHAJIBHBIX




YPaBHEHUH U HEPABEHCTB

47

Pemenne npoOHO-paiMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB

48

Pemenne npoOHO-pariMOHABHBIX
YPaBHEHUH U HEPABEHCTB

49

Pemrenne cucrem ypaBHEHUH C AByMs
IIEPEMEHHBIMU

50

Pemrenne cucrem ypaBHEHUH C AByMs
IIEPEMEHHBIMU

51

Pemrenne npocrenmmx cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

52

Pemrenne npocredmmx cucreM
HEJIMHEHNHBIX YPaBHEHUH C IBYMS
MIEPEMEHHBIMU

53

Pemenue npocrenmumx cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

54

Pemenue npocrenmux cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

55

I'padurueckuii MeTOI pelIeHus: CUCTEMBI
HEJIMHENHBIX YPaBHEHUH C ABYMS
epeMEHHBIMU

56

I'paduueckuii MeTO pelIeHns: CUCTEMBI
HEJIMHEHHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

57

Cucrema 1ByX HETMHEIHBIX YPaBHEHUH ¢




ABYMA ICPECMCHHBIMU KaK MO/JICJIb
peanbHOM CUTyaluu

58

Cucrema 1ByX HEJTMHEIHBIX YpaBHEHUH ¢
JBYMS IIEPEMEHHBIMHU KaK MOJIEIIb
peanbHOM CUTyalun

59

Cucrema 1ByX HETMHEIHBIX YpaBHEHUH ¢
JBYMSI IIEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTyallun

60

Cucrema 1ByX HETMHEIHBIX YpaBHEHUH ¢
JBYMSI IIEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTYyalluH

61

Cucrema HEIMHEMHBIX YPAaBHEHHM C
apaMeTpoM

62

CucreMa HEIMHEWHBIX YPAaBHEHUH C
rapamMmeTpom

63

CucreMa HEIMHEWHBIX YPABHEHUH C
rapamMmeTpom

64

[Ipocreiiirie HEpaBEeHCTBA C IBYMS
MIEPEMEHHBIMU U UX CHCTEMBbI

65

KontponbHas padoTa no teme "YpaBHEHUS,
HEpPABEHCTBA U UX CUCTEMBI"

66

IlonsTHE YKCHOBOM oCJICJ0OBATCIIBHOCTH.
Koneunrsie u OecKkOHEYHBIE
IIOCICA0BATCIIbHOCTH

67

OrpaHuyeHHas OCIeI0BATEIbHOCTb.
MoHOTOHHO Bo3pacTatolias (yobIBaromas)
MOCIIeI0BATEIbHOCTD

68

CnocoObl 3aJaHHuA IIOCIICA0BATCIIbHOCTH




OIIMCATENIbHBIN, TAOJUYHBIN, C ITOMOIIBIO
(bopMyIbI N-TO YJIeHa, peKyppEeHTHBIN

ApupmeTrueckas ¥ reoMeTpudecKas

69
Iporpeccuun

70 ApupmeTrrueckas ¥ reoMeTpudecKas
Iporpeccuun

71 CpoiicTBa 4jieHOB apu(pMETHUYECKON U
r€OMETPUYECKON MPOrpeCCUit

7 CpoiicTBa 4jIeHOB apu(pMETHIECKON U
F€OMETPHUYECKON MPOrpeCCuit

73 ®opmyibl N-ro uieHa apuPpMeTHIecKo 1
F€OMETPHUYECKON MPOrpecCuit

74 ®opmysbl N-ro uieHa apuPpMeTHIecKo 1
reOMETPUUYECKON TPOrpecCuii

75 ®dopmyibl N-T0 WieHa apuhMEeTUIECKON U
reOMETPUUYECKON TPOrpecCuii
@opMyIbl CyMMBI IEPBBIX N YIEHOB

76 apuMETUYECKON U TEOMETPUUECKON
nporpeccui
@opMyIbl CyMMBI IEPBBIX N YIEHOB

7 apuMETUYECKON U TEOMETPUUECKON
nporpeccui
@opMyIbl CyMMBI IEPBBIX N YJIEHOB

78 apuMETUYECKON U TEOMETPUUECKOMN
IIporpeccun

79 3aauy Ha IPOLEHTHI, OAHKOBCKUE BKJIAbI

" KPpCAUTHL




3ajaun Ha MPOIICHThI, 0AHKOBCKUE BKJIA b

80
Y KPEIUTHI

81 3a/aun Ha MPOIICHTHI, OAHKOBCKUE BKJIA/IBI
Y KPE/IUTHI

82 3aaun Ha MPOIICHTHI, OAHKOBCKUE BKJIAIbI
Y KPEJIUTHI

83 3aaun Ha MPOIICHTHI, OAHKOBCKUE BKJIQ B
Y KPEJIUTHI

84 3aaun Ha MPOIICHTHI, OAHKOBCKUE BKJIAIBI
Y KPEJIATHI

85 3ajaun Ha MPOIICHTHI, 0AHKOBCKUE BKJIAIBI
Y KPEJIATHI
[IpencraBnenue 0 CXOAUMOCTH

86 MOCJIEI0BATEIILHOCTH, O CYMMHPOBaHUHT
OCCKOHEYHO YOBIBAIOIICH T€OMETPUUCCKOI
MPOTPECCUU
[IpencraBneHue o CX0AUMOCTH

87 MOCJIEI0BATEIILHOCTH, O CYMMHPOBaHUHT
OCCKOHEYHO YOBIBAIOIICH T€OMETPHUUCCKOM
MPOTPECCUU

88 MeTto1 MaTeMaTHYECKOM HHIYKIIHH

89 MeTto1 MaTeMaTHYECKON HHIYKIIHH

90 KontponbHas padota o teme "HucnoBsie
MOCJIEI0BATEIILHOCTH U IIporpeccun’”

o1 Kopens n-i1 crenenu. CeoiicTBa KOpHS N-i
CTEIICHU

92 Kopens n-i1 crenenu. CeoiicTBa KOpHS N-i




CTCIICHHU

Kopens n-i1 crenenu. CBoiicTBa KOpHS N-i

93
CTENIEHU

94 CreneHb ¢ pallMOHAJIBHBIM MOKa3aTeIeM 1
e€ CBOMCTBA

95 CreneHb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U
€€ CBOMCTBA

96 CreneHb ¢ pallMOHAJIBLHBIM MOKa3aTeIeM U
€€ CBOMCTBA
ToxnecTBeHHble MpeoOpa3zoBaHUs

97 BBIPAXXEHUH, COJIEpPKAINX KOPEHb N-I
CTETIEHU
ToxnecTBeHHble MpeoOpa3zoBaHUs

98 BBIpAKEHUH, COJIEp)KAIUX KOPEHb N-
CTETIeHU
ToxnecTBeHHble MpeoOpa3zoBaHUs

99 BBIpAXKEHUH, COJIEp)KAIUX KOPEHb N-i

CTCIICHHU

ToxnecTBeHHBIE MPpeoOpa3oBaHUs
100 BBIPQKEHUH, COJIEP)KAIINUX CTETICHB C
palMoHaIbHBIM [TOKa3aTeIeM

ToxxaecTBeHHBIE MPpeoOpa3oBaHuUs
101 BBIPQKEHUH, COJIEPIKAINUX CTETICHb C
palMOHAIBHBIM [TOKa3aTeIeM

KonTposnpHas padota no teme "CreneHs ¢

102
palMoHaNbHBIM MOKa3aTeaem"

[ToBTOpenue u 0606menue. Yucna u

103
BBIYMCIIEHUS (3aIIUCh, CPABHEHHUE,




JIEMCTBUS C JCHUCTBUTEIBHBIMA YHUCIAMU,
YKCIIOBas IpsSMast)

104

[ToBTOpenue u 06o0menue. Yncna n
BBIYMCIICHUS (3aUCh, CPABHEHUE,
JIECTBHUS C JCHMCTBUTEIBHBIMA YHUCIAMU,
YKCIIOBas IpsMast)

105

[ToBTOpenue u 06061menue. Yucna u
BBIUMCIICHUS (MTPOIEHTHI, OTHOLICHHUS,
MIPOTIOPIINHN)

106

[ToBTOpenue u o6ob6menue. Yucna u
BBIYHCIICHUS (TIPOIICHTHI, OTHOIICHHUS,
MIPOTIOPIINHN)

107

[ToBTOpenue u o6ob6menue. Ynucna u
BBIYHCIICHUS (pEIICHNE 33]1a9 U3 PealbHOM
YKW3HU)

108

[ToBTOpenue u o6ob6menue. Yucna u
BBIYHCIICHUS (pEIICHNE 33]1a9 U3 pealbHOM
YKU3HU)

109

[ToBTOpenue u o606menue. Yucna u
BBIYHCIICHUS (OKpYIJIEHUE, IPUOIIIKEHHE,
OIIEHKA)

110

[ToBTOpenue u o6o0IeHNE. TEeKCTOBBIC
3ajauu (peIIeHue TEKCTOBBIX 3a1a4
apu(METHYECKUM U areOpandecKuM
crocobammu)

111

[ToBTOpenue u 06061meHue. TekcToBbIe
3aaun (pelnreHne TeKCTOBBIX 3a1a4
apudmeTryecKuM U anredpandecKum




crioco0ammu)

112

[ToBTOpenue u 06001meHue. TekcToBbIC
3a/1auu (peleHne TeKCTOBBIX 3a1a4
apuMeTHIeCKUM U alreOpandecKuM
crioco0ammu)

113

[ToBTOpenue u o6o6menue. TexcToBbIe
3a/1auu (peleHne TeKCTOBBIX 3a1a4
apuMETUYECKUM U aJIreOpanyecKum
criocobammu)

114

[ToBTOpenue u o6odmenue. TexcToBbIe
3a/1auu (peleHne TeKCTOBBIX 3a1a4
apruMETHYECKUM H aJIreOpandecKum
crocob6ammu)

115

[ToBTOpenue u o6odmenue. TexcToBbIe
3aauu (pelIeHne TEeKCTOBBIX 3a1a4
apuMETUYECKUM H aJIreOpandecKum
crioco0amMu)

116

[ToBTOpEeHME M 000OIICHNE.
AureOpandecKkue BhIpaKeHHUs
(mpeoOpazoBanue aareOpandecKux
BBIPXCHUH, COJICPIKAIIUX CTETICHb C
IEJIBIM [TOKA3aTeIIeM )

117

[ToBTOpEeHME M 000OIICHNE.
AnreOpanvecKue BhIPaKCHHS
(mpeoOpa3oBaHue anredpanyecKux
BBIPpaXKCHUH, COJICPIKAIINUX CTETICHD C
1IEJIBIM TIOKa3aTeJIeM)

118

[ToBTOpenue u oboOIIeHNE.




AnreOpandecKkue BEIpaKCHUS
(mpeobOpazoBanue anreOpanuecKux
BBIPAXKEHUH, COJIEPKAILUX CTEIIEHb C
LIEJIbIM TIOKa3aTesIeM)

119

[ToBTOpenue u o6o0IIeHNE.
AnreOpandecKre BhIpaKeHUS
(mpeoOpazoBanue anredOpandecKux
BBIPAKEHUH, COAECPIKAIINX
apudmeTnyecKuil KBaJIpaTHbIN KOPEHB)

120

[ToBTOpEeHME 1 0600IIEHNE.
AnrebpandecKkue BbIpaKeHHs
(mpeoOpazoBanue anreOpandecKux
BBIPAXKEHUH, COJIEpPKAIAX
apruMETHIECKUNA KBAIPATHBIA KOPEHB)

121

[ToBTOpEeHME M 000OIIEHNE.
AnreOpandeckue BhIpaXKEHUs
(mpeoOpazoBanue anreOpanvdecKux
BBIPKCHUH, COIEPIKAIIUX
apruMETUYECKUIA KBaJIPATHBIM KOPEHB)

122

[ToBTOpEeHME M 000OIICHNE.
AureOpandecKkue BhIpaKeHUs
(mpeoOpa3oBaHue LEIBIX U APOOHO-
palMoOHALHBIX BBIPAKCHUH )

123

[ToBTOpEeHME M 000OIICHNE.
Anrebpanyeckue BIPaKCHUS
(mpeoOpa3zoBaHue LENbIX U JPOOHO-
panMoHaIbHBIX BBIPAXKECHU)

124

[ToBTOpeHue u oboOIIeHNE.
AnreOpanyecKkue BBIPaKSHHUS




(npeobpa3oBaHue LEIBIX U APOOHO-
palOHaIbHBIX BBIPAXKEHUI)

125

[ToBTOpenue u 06001IEHNE.
AnreOpandecKre BhIpaKeHUS
(mpeobpa3oBaHue LEIBIX U APOOHO-
palOHaIbHBIX BbIPAXKEHUN)

126

[ToBTOpenue u o6oodIIEHNE.
Anrebpandeckue BeIpaxeHUs (pa3ioxKeHne
MHOTOYJIEHA HA MHO>KUTEJIH, B TOM YHCIIE C
HCI0JIb30BaHUEM (DOPMYIT COKPAILIEHHOTO
YMHOKEHHUS)

127

[ToBTOpEeHMe 1 0600IIEHNE.
Anrebpandeckue BeIpaxeHUs (pa3ioxKeHne
MHOTOYJIEHA HA MHOKUTEJIH, B TOM YHCIIE C
HCI0JIb30BaHKUEM (DOPMYJT COKPAILIEHHOTO
YMHOKCHHUS)

128

[ToBTOpEeHME M 000OIIECHNE.
AnreOpandecKkue BeIpaXeHHs (Pa3ioKeHHE
MHOTOYJIEHA HA MHOKHUTENH, B TOM YHCIIE C
HCII0JIb30BaHUEM (DOPMYJT COKPALIEHHOTO
YMHOKCHHUS)

129

[ToBTOpEeHME M 000OIICHNE.
AnreOpanvecKue BhIPaKCHHS
(MozenpoBaHKe C MOMOIIBIO0 GopMyI
PCaIbHBIX ITPOLIECCOB U SIBJICHHUH )

130

@OyHKIMH (IOCTPOCHHE, CBOMCTBA
M3YYEHHBIX (DYHKITHIA)

131

IToBTOpenue u o6o0menue. OyHKIUH




(moctpoeHue, CBOMCTBA U3YUYEHHBIX
(b yHKIIHI)

[ToBTOpenue u o6o0menue. CyHKINH

132 (mocTpoenue, CBOMCTBA M3yYEHHBIX 1
yHKIWi)
[ToBTOpenue u 06061menne. yHkun

133 (rpaduueckoe pereHnue YypaBHCHHN U UX 1
CHUCTEM)
[ToBTOpenue u 0606menne. yHkun

134 (rpaduueckoe pereHne ypaBHEHUH U X 1
CHUCTEM)

135 Wrorosas koHTposbHas paboTa 1

136 [ToBTOpenue u o6o6menne. PyHKIN 1
(MomenupoBaHUE PeAIbHBIX MPOIIECCOB)

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. MakapsrueB FO. H. Anrebpa. 7xnacc: yue0. st ygammxcest o0mieodpa3oBar.
yupexaennit/  FO. H. MakapeueB, H. I'. Munmokx, K.M. Hemxos, U. E.
®deoktucToB. — M.: MHuemosuna, 2019

2. MaxkaperueB 10. H. Anrebpa. 8 knacc: yue6. s ydamuxcs obieoopa3osar.
yupexaennit/  FO. H. MakapsiueB, H. I'. Munmiok, K.M. Hemkos, U. E.
®deoktrucToB. — M.: MHuemosunna, 2014

3. Makapsrues FO. H. Anre6pa. 9 knacc: yue0. Jlns ygammxcst o6meo0Opas3oBar.
yupexaennit/  FHO. H. MakaperueB, H. I'. Munmokx, K.M. Hemxkos, U. E.
deoxtcToB. — M.:MHuemosuna, 208-2010

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. ®eoktucros U. E. Anrebpa. 7xiacc. JumakTudeckre MaTeprabl.
Meroandeckue pekomenaanuu/ 1. E. deoktuctoB. — M.: Muemo3una, 2022

2. ®eoktuctoB U. E. Anrebpa. Meroandeckrne pekoMeHaaIuu. 8 Kiaace : y4eo.
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