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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHusA: OHA O0ECIEYMBAET U3YUYCHHUE IPYIUX JUCIHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
NpOJOKEHUsT 00pa3oBaHMsi W ISl TMOBCEJHEBHOW >ku3HU. Pa3Butue y
OOy4alolINXCs HAYYHBIX TPEJCTABICHUH O MPOUCXOXKICHUH U CYIIHOCTH
anredpanyeckux abCTpaklMil, crnoco0e OTpPaKeHHs MaTeMaTUYECKOM HayKou
SBIICHUI M TIPOIECCOB B TPUPOJE H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICTHPOBAHUSI B HAYYHOM T[IO3HAHWU W B TPAKTUKE CIOCOOCTBYET
(GOpPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KA4ECTB MBIILICHUS, HEOOXOIUMBIX
JUISL aJanTalid B COBpeMeHHOM IudpoBoMm obmiecTBe. M3yueHnue anreOpbl
o0ecrieurBaeT  pa3BUTHE yMeHHS  HaOMIOAaTh, CpaBHUBATh, HAXOJHTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIUICHUS, CTIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBUS, BBIBOJBI, (HOPMYIUPOBATH
yrBepxaeHusa. OcBOeHHE Kypca aireOpbl 00ecTeunBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUST OOYYalONIUXCsl: OHM HCHOJB3YIOT JCAYKTHBHBIC M WHIYKTHBHBIC
paccyxnueHusi, 0000IIeHne W KOHKPETH3alllio, aOCTparupoBaHWE W aHAJOTHIO.
OOyuenue anreOpe mpeanosaraeT 3HAYUTENBHBIA O0BEM CaMOCTOSATEIHLHOM
JESTENBbHOCTH 00YyYaloUUXCsl, TOATOMY CaMOCTOSITEIbHOE pelIeHUuEe 3ajay
0Oy4YaromMUMHUCS SBISIETCS pean3alueil AesITeIbHOCTHOTO PUHIIUITA 00yYeHUSI.

B crpyktype mnporpamMmbl yueOHOro Kypca «Anrebpa» yriayO0iaéHHOTO
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 MPOTSHKEHUU TPEX JIET U3yUYECHUS Kypca, B3aUMOJEHCTBYS C
IpPYTMMH €ro JUHUSAMU. B Xole u3ydeHus Kypca OO0y4aroluMcs MPUXOAUTCS
JIOTUYECKHU PacCyKIaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsI3n
C 3TUM B MPOTPaMMy y4eOHOTro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTEeMaTHYECKOTO
oOpa3oBaHUsS ®  CHOCOOCTBYIOIIME  OBJAJCHHUIO OOYYAIOIIMMHUCS  OCHOB
YHHUBEPCATBHOTO MaTeMaTH4ecKoro s3bika. CoJep)KaTelbHOM U CTPYKTYpHOM
O0COOEHHOCTBIO YYEOHOTO Kypca «AIredOpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxanve nuHUM «YWcia W BBIYHCICHUS» CIYXXUT OCHOBOM s
JaJbHEHIIET0 W3YYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOUIUXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AITOPUTMAMH, a
TaK)Xe MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISi TIOBCETHEBHOU
KU3HU. Pa3BuTHE MOHATUS O YHCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBS3aHO C pAIMOHATBHBIMH M HUPPAIMOHAIBHBIMH YHCIaMU, (HOpMUPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 00I11eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MIPEIMETOB U OKpY:katouleil peasibHOCcTH. Ha ypoBHE OCHOBHOTO 00111€TO
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 BXOIAT TakkKe JanbHeiiiee
pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIHMMOIo, B YAaCTHOCTH, HJis
OCBOCHHUSI Kypca UWH(OpMAaTUKHA, U OBJIAJICHUE HaBBIKAMU JICYKTHUBHBIX
paccyxnenuil. IlpeoOpa3oBaHue CHMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHHMsI, CIIOCOOHOCTEN K MAaTEMaTHYE€CKOMY TBOPUECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
0o0y4JaromuMHCs 3HaHUN O (YHKIUSAX KaK BaKHEWIIEeW MaTeMaTHYeCKOW MOJCIH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3yueHune marepuana crnocoOCTBYET Pa3BUTHIO y OOydaromiuxcs
YMEHUS UCIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEJICTBA SA3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJHMYECKOr0, TpadUyecKkoro, BHOCUT BKJaJ B (popmupoBaHue
IPEACTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUN U KYJIbTYPHI.

VYrinyOnénnbii Kypc anreopbl XapaKTepU3yeTcs U3YUYEHUEM
JOTIOJIHUTENIBHOTO TEOPETHYECKOTO ammnapaTta W CBS3aHHBIX C HUM METOJIOB
pemieHuss 3amady. AnreOpa SBISETCS S3BIKOM JJIsl OMHUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEM, CIYKUT OCHOBOM MAaTeMaTH4YeCKOro mozenupoBaHus. [Ipu
TOM CaMU OOBEKTHI MAaTEMaTHYECKHUX YMO3AKIIOUECHUU M TPHUHATHIE B anredpe
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 anrebpa 3aHMMaeT OJIHO W3 BEAYIIUX 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 BBIYHCIECHUS», «ANreOpanyeckue BBIPAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», «DYyHKIUNY.

Ha u3ydenne yueOHOTO Kypca «Anredpa» oTBoautcs 442 4acoB: B 7 Kiacce
— 170 4gacoB (5 yacoB B HeJneno), B 8 kiacce — 136 yacos (4 yaca B Heneno), B 9
kiacce — 136 JacoB (4 4aca B HEACINIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. CpaBHEHHE, YNOPSAJIOYMBAHUE U apUPMETHUUYECKUE
JNEUCTBUA C pallMOHAIBHBIMU YKcIaMu. YucinoBas npsiMasi, MOJyJIb YKCIa.

Crenenp C HaTypajdbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YWCIA B
JNECATUYHOM MO3ULIMOHHOU CUCTEME CUHUCIIEHHUS.

Pemiennie TekcTOBBIX 3a/au apupmMeTHIeCKUM criocodoM. Pemenue 3amau u3
peanpbHOM MPAaKTUKU HAa YacTH, Ha IpoOH, HA TIPOLICHTHI, TPUMEHEHHUE OTHOIICHUN
U TMPONMOPLMN MpU PEIICHUH 3a7ad, pElIeHUuEe 3ajad Ha JABWXKEHUe, padory,
MOKYIIKH, HAJIOTH.

JenumocTs uenbix uncena. 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 CyMMBbl U
MPOU3BECHHUS 1IEJIbIX YUCEN MIPU PEUICHUH 3a7a4 C IPAKTUYECKUM COJICPKAHUEM.

HauGonpmuii oOmuii nenurens 1 HaUMEHbIee 0011ee KpaTHOE JBYX YHCEIL.
B3anmuO npocTeie uncia. Anroputm EBkinaa.

Henenue ¢ octaTkoM. ApudmeTrndeckre ornepanuy Hajl OCTaTKaMH.

AsireOpanyeckue BbIpasKeHUS

BelpaxkeHne ¢ nepeMEHHBIMH. 3HAUYEHUE BBIPAKEHHUS C IEPEMEHHBIMH.
[IpencraBiienne 3aBUCUMOCTH MEXKIY BETUUMHAMU B BUIE HOPMYIIBL.

ToxnectBo. ToxaecTBeHHBIE MPEOOPA30BAHKS ANTeOPANICCKUX BBIPAKEHUM.
JloKa3aTeabCTBO TOXKIAECTB.

Onnounenbl. OIHOYJIEH cTaHAAPTHOTO BU1a. CTeNEHb OJJHOYICHA.

MHOrouJIeHBI. MHorouneHctanaapTHorosuaa. CTeneHpb MHOT'OYJICHA.
CrnoxxeHue, BbIYMTAHHE, YMHOXKEHHE U JieleHre MHorouwieHoB. [IpeoOpazoBanue
LIEJIOT0 BbIpaXeHUsI B MHOrouieH. KopHu MHOrowieHa.

@opmyIibl COKPAIEHHOTO YMHOXKEHHUSI: KBAJIpaT CyMMBbl U KBAaJpaT pasHOCTU
JIByX BBIPAKEHHH, Ky0O CyMMBI M KyO pa3HOCTH JBYX BBIPQKEHUW, PAa3HOCTH
KBaJpaTOB JIByX BBIPAXKECHUW, [MPOU3BEACHUE PA3HOCTU U CYMMBI JBYX
BBIPKEHU, CyMMa U pa3HOCTh KyOOB JABYX BBIPAKCHHUIA.

Pa3noxeHre MHOTOYJIEHA HA MHOXUTEIU. BoiHeceHre 0011ero MHOXKHUTEINS 32
CKOOKH. MeTo/T TpynIUpOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHol nepemeHHo. Kopenb ypaBHeHus. CBOICTBAa ypaBHEHUM
C OJHOW TMEpEeMEHHOW. PaBHOCHIBHOCTP ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTH4ECKasi MOJEIb PEAIbHON CUTYaLNH.



JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW. UHCIIO KOpHEN JIMHEWHOrO
ypaBHEHUs. PelleHne TEKCTOBBIX 3aJa4 C IIOMOLIBIO JIMHEHWHBIX YpPaBHEHUM.
JIuneliHOEe ypaBHEHHE, COAEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOro ypaBHEHUS C ABYMS
nepeMeHHbIMU. CUCTEMBl JIMHEMHBIX YpPAaBHEHUHM C JBYMs II€pPEMEHHBIMHU.
I'padpuueckuii MeTon pelieHHs CUCTEMbl JMHEHHBIX YpaBHEHHH C JABYMs
IIEpEMEHHBIMU. PenieHue cUcTeM JMHENHBIX YpPaBHEHHUW C JIBYMs NEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METOJAOM cioxkeHus. Cucrema JABYyX JIMHEWHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHON CUTyallUH.

DyHKUUMA

KoopaunaTta Touku Ha npsmoil. YuciioBble NpOMEKYTKH. PaccTosgHne MEXTY
IBYMSI TOYKaMHU KOOPJIMHATHOUN MPSIMOM.

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

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [lonstue (QyHKIMH.
OyHKIMS KaKk MaTreMaThyeckass MojJelb peanbHoro mponecca. OO6nacTb
omnpejeneHuss W obOnacte 3HaueHW ¢GyHKuMU. CrocoObl 3amaHus (QYHKIHH.
I'paduk dpynkuuu. IloHATHS MakcUMymMa U MUHHUMYyMa, BO3pacTaHus U yObIBaHUS
Ha IIpUMepax peajlbHbIX 3aBUCUMOCTEN.

Jlunetinas ¢yukius, e€ cBoictBa. ['paduk nuHeiHoi (yukiuu. I'padux
byukiun Y = |X|. Kycouno-3amanubie GyHKINN.

8 KUIACC

Yucia 1 BHIYUCICHUSA

KBamgpaTHbie kopHU. AprudMeTHIECKUN KBaApaTHBIM KOPEHb U €T0 CBOMCTBA.
[lonsTe wWppamMoOHAIBLHOrO 4Yucia. JIEWCTBHS C WPPAUMOHAJIBHBIMH YHCIIAMMU.
CBoiicTBa IeCTBUI ¢ UppallMOHAIBHBIMU YiciaMu. CpaBHEHHUE UPPALIMOHATIBHBIX
YUCEJL.

[IpencraBneHnss O paclIMPEHUSX YUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJIbHBIX, IIE€JNbIX, PAlMOHAIBHBIX, JAEUCTBUTEIbHBIX uyuceld. CpaBHEHHE
yucell. YucaoBble MPOMEKYTKHU.

HevictBust ¢ octatkamu. Octatku creneHed. lIpumeHeHHe OCTaTKOB K
PELICHUIO YPABHEHHM B LIEJIBIX YUCIAX U TEKCTOBBIX 3a7a4.

Pa3Mepbl 0OBEKTOB OKpPYXKAaIOIIEr0 MHpA, JJIUTEIBHOCTh MPOLIECCOB B
okpyxkatouieM mupe. CTaHJapTHBIN BU YKCIIA.

AuredOpanyeckue BbIpasKeHUsI

AnreOpanueckasi aApoOb. JlomycTUMble 3HAaY€HUS TMEPEMEHHBIX B JIPOOHO-
palMOHATBHBIX BbhIpaKeHUSIX. OCHOBHOE CBOWCTBO auredpanveckod JapoOu.



CnoxxeHue, BBIYMTAHUE, YMHOXEHUE U [EJeHHE anredpandeckux JapoOei.
Boinenenue nenoit vactu anredOpanyeckoi 1poou.

Panyonanbubie BBIPAKCHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAKECHU.

JlonycTuMble 3HAUYE€HUSI TMEPEMEHHBIX B  BBIPAKEHUAX, COJCPHKAILIUX
apudMeTHUecCKue  KBaJpaTHble KOpHHU. TOXJECTBEHHbIE MpeoOpa3oBaHUS
BBIpaXKEHUH, cofiepKalnX apudMeTHIeCKUe KBaApaTHbIe KOPHHU.

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

YpaBHeHUsS ¥ HEPABEHCTBA

KBanpatnoe ypaBHeHue. @opmyiia KOpHEH KBAaJpPAaTHOTO YpaBHEHMUS.
KonndecTBO neiCTBUTENBHBIX KOPHEW KBaJIpaTHOrO ypaBHeHus. Teopema Buera.
VYpaBHeHUs, CBOJUMBIE K JIMHEHHBIM YypPAaBHEHUSIM WIM K KBaJpaTHBIM
ypaBHeHUsAM. KBajipaTHOE ypaBHEHHE ¢ mapaMeTpoM. PellieHne TeKCTOBBIX 3a/1ay ¢
MOMOIUIBIO KBAJIPATHBIX YPABHEHU.

JlpoOHO-parimoHaIbHBIE ~ ypaBHEHUs. PereHue  IpoOHO-pallMOHAIBHBIX
ypaBHeHU. PerieHue TEKCTOBBIX 3aJa4 C TMOMOIIBIO JAPOOHO-PATMOHATBHBIX
ypaBHeHui. ['paduueckast UHTEpIIpeTalus ypaBHEHUN C TBYMSI TIEPEMEHHBIMU.

Uucnossle HepaBeHCTBA. CBOWCTBA YHCIOBBIX HEPABEHCTB.

HepaseHncTtBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. ClioxkeHue
U YMHOXEHHE YHCIOBBIX HEpaBEHCTB. OIlLICHUBAaHHE 3HAYECHUS BBIPAKECHMUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHaATHE O pelieHuM HEpPaBEHCTBA C OJHOW NepeMeHHOW. MHOXecTBO
pelIeHU HepaBEeHCTBA. PaBHOCUIIBHBIE HEPABEHCTBA.

JInHEelHOE HEpPaBEHCTBO C OJHOM NMEPEMEHHOM W MHOMXECTBA €T0 PEIICHUM.
Penienrie TMHENTHBIX HEPABEHCTB C OJJHOM nepeMeHHON. CUCTeMbl U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PellleHrne TEeKCTOBBIX 3alad C
MMOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIUMN

OO6nacTpb onpesenennsi ¥ MHOXKECTBO 3HaueHn (yHKInU. CriocoObl 3a1aHus
bynkiuit. ['padux dyakuun. Urenne cBoiicTB GyHKuu 1o e€ rpaduxy. [Ipumepst
rpadukoB GYHKIIHA, OTPAXKAIOMIUX peaTbHbIE MPOIECCHI.

Jlunetinas ¢Gyskusa. DOyHKIUW, ONMUCHIBAIONIUME MPSAMYI0 H 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 ¢ PALUMOHAIBHBIM
[I0Ka3aTesieM U €€ CBONCTBA.

AJireOpauyveckne BbIpa:KeHH sl

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

KBagpatneiii TpéxuneH. KopHu kBajgpaTHOro TtpéxwieHa. PasnoxeHue
KBaJIpaTHOI'0 TPEXWICHA HA JINHEHHBIC MHOKUTEIU.

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 ypaBHEHUH ¢ IBYyMsI IEpeMEHHBIMU. Perienne mpocrenmmx
CHUCTEM HEJIMHEWHBIX YpaBHEHHH C JBYMs mepeMeHHbIMU. ['paduueckuii meron
pEIICHHUs] CUCTEMbl HEJIMHEHMHBIX ypaBHEHHMI C JByMs mepeMeHHbIMH. Cucrema
JIByX HEJTWHEWHBIX YPaBHEHHH C JBYMS TEPEMEHHBIMU KaK MOJENIb peaabHOMN
CUTYaIIHH.

UucnoBble HepaBeHCTBA. PellleHne TMHEWHBIX HEpaBEHCTB. J(OKa3aTenbCTBO
HEPaBEHCTB.

KBagpaTHeie HepaBeHCTBa C OJHON IepeMeHHOW. PelieHune KBaapaTHBIX
HEPABEHCTB IpaUUYECKUM METOJAOM M METOJIOM HHTEpBajoB. MeTOJl MHTEPBAJIOB
IUTsl pallMOHAIBHBIX HepaBeHCTB. [IpocTeliline HepaBeHCTBA € MAPAMETPOM.

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

HepaBeHcTBO ¢ AByMsi nepeMEHHbIMH. PerieHue HepaBeHCTBA C ABYMS
nepeMeHHbIMU. CHCTEMBl HEPaBEHCTB C JABYMs IepeMeHHbIMHU. ['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 (DYHKIIMM, HAUOOIIbIIIee U HAUMEHbIIIee 3HAUCHUS (PYHKITHH.

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. ['paduxu Gpynkuuii y =ax2, y = a(Xx —m)’uy
=a(x — m)? +n. [Toctpoenne rpadgukoB GyHKIMI ¢ TOMOLIBIO IIPEOOPA3OBAHUIA.

HpobHo-nuneitHas hynkums. MccnenqoBanue GyHKITUHN.

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

YucaoBble M0CJIe10BATEJIbHOCTH U MPOTrPeccuu



[lonsiTue wuMcnoBOl mociaenoBaTeNbHOCTH. KoHEuHble M OECKOHEUHBIE
ocaenoBaTeNnbHOCTH.  OrpaHudeHHass  MOCIEOOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomias  (yObIBaromiasi)  mocienoBaTeabHOCTh.  CrmocoObl  3ajaHust
MOCJIEIOBATENBHOCTH: ONUCATENbHBINA, TAaOJWYHBIA, C MOMOUIBIO (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(METUYECKOH U TeOMEeTpUYeCcKO mporpeccuid. 3ajauu Ha MPOLIEHTHI,
OaHKOBCKHE BKJIa/bl, KPEAUTHI.

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

Meton matematuyeckon nHaykuuu. [Ipocrenmme npumepsl.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUK{, [IEHHOCTHBIM  OTHOIIEHUEM K  JIOCTH)KEHUSIM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEHN Tpa)<AaHUHA M pealn3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM TNPHUMEHEHHEM JIOCTUKEHUU HAyKHW, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUHM BCEH XWU3HU ISl YCICIIHOW MPodeCCHOHAIBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

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

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPHEHTAallMEd B JIESITEIBHOCTH HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH I PAa3BUTHS LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKH U MATEMATHUYECKOW KYJIBTYPOM KaK CPEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBHIO TMPUMEHSTh MaTEMaTUYECKHWE 3HaHUSI B HWHTEpPEcax CBOETO
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
100aJIBbHOTO XapaKTepa AKOJOTHUECKUX MPOOJIeM U yTeH X pelieHus;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YYUThCA Yy JPYTUX JIOJeH, MpUOOpeTaTh B COBMECTHOM JESATEILHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSTHUS, TUIOTE3bl 00 O0OBEKTaxX U SIBJICHUSX, B TOM UHCJIE paHEEC HEWU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNM W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

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

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JIEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHATHUH, OTHOIICHHH MEXKAY TOHATHAMH, (OPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHbIC U OTPUIIATENbHBIC, EANHIYHbIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNaTh BBIBOJBI C WCIOJIB30BAaHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
(akTOB, BBICTpaWBaTh apryMEHTAIlMIO, NMPHUBOIUTH MPUMEPHl U KOHTPIPUMEDHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHUs, BBIOMpATh Haubolee TOAXOASIMHUNA C  Y4ETOM
CaMOCTOSITEITLHO BBIZICIIEHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTaMm
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 MPEICTABICHHUS;

BeIOMpaTh (opmy TmpeAcTaBieHHS WHGOpPMAIMM ¥ HLTIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

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

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU U
eI IMU OOLIEHUSs, SICHO, TOYHO, IPAaMOTHO BBIpa)KaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pEUIeHHUs 3aJaud,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYKIEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(GopMynHpOBaTH Pa3HOTIACHUS, CBOM BO3PAKECHUS;

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

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTEeMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B IPYMIOBBIX GopMax padoThl (00CyXkaeHHs, OOMEH MHEHUH,
«MO3TrOBbIE€ IUTYPMBD» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl WU
KOOPJAMHUPOBATh CBOM JAEMCTBUSA C JPYIMMM YJ€HAMH KOMAaH/bI, OLICHUBATb
Ka4ecTBO pe3ysbTaTa M KadecTBO CBOEro BKJIaJa B OOWIMI pe3yapTaT IO
KpUTEPHUSIM, CPOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, ajJrOPUTM PEIIeHUs 3a1add (WU €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIQJIETh CIIOCO0AMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIiecca M pPe3ynbTara
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OIMMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;



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

BBIp@)KaTh SMOLMHU IMPU HM3YYEHUU MaTEeMaTHYECKUX OOBEKTOB U (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K koHiry oOydenust B 7 kjacceoOyqaronuiics MOMydUT CICAYIOMNE TPEAMETHbIE
pe3yJIbTaTHI:

Yucsia v BLIYUCTICHUS

Paunnonanbhbie yncia.

[lepexonuth OT OHOM (OPMBI 3amUcU YKCeN K JIpyroi (mpeodpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

Hcnonb3oBaTh MOHATUS MHOKECTBA HATYPAIBHBIX YMCEJI, MHOKECTBA 1IE€JIBIX
Yyucelsl, MHOXKECTBAa palMOHAJIBHBIX YMCE TPU PEIICHWHU 3a7ad, MPOBEICHUHU
paccyXIeHU U JOKa3aTeIbCTB.

[TonumaTh U OOBACHATH CMBICI MMO3UIIMOHHOMN 3aIMMCH HATYPAJILHOTO YHCIIA.

CpaBHUBATh U YIIOPSAJOUYMBATH PAllMOHAJIBHBIE YUCIIA.

BoimonHaTh, codyeTas yCTHblE M NHCbMEHHBbIE NPUEMBI, apudMeTHuecKue
JNEUCTBHS C PAllMOHAIBHBIMHM YHCIIAMH, UCIIOJIB30BAaTh CBOMCTBA YHCEI U MpPaBUIIA
JNEVUCTBUH, MPUEMBI pAITMOHATBHBIX BEIYMCIICHUM.

BbINONHATH 1€MCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU OKA3aTEISIMU.

HaxonuTh 3Ha4eHUs YMCIOBBIX BBIPAXKEHUH, COJAEpKAIIUX pPalMOHAJIbHbBIE
Yyclia M CTENEHU C HATypalibHBIM TIOKa3aTelieM, MPUMEHSATh pPa3HOOOpa3HbIe
CIIOCOOBI ¥ IPUEMBI BBIUMCIICHUS, COCTABISATh U OLIEHUBATH YHCIIOBBIC BBIPAKECHUS
MIpU PEIICHUU MPAKTUUYECKUX 3a/1ay U 3a/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.

OkpyrnisiTh uMciia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CUTyallud, BBINOJHATh NPUKUIKY M OLEHKY pe3yibTaTa
BBIUMCIICHUM, OILIEHKY 3HAUEHHUM 4YHCIJIOBBIX BBIPAXKCHUH, B TOM 4YHCIIE IIpU
PEILICHUN MTPAKTUUECKUX 3a7a4.

PemaTte TekcTOBBIC 3amauu  apuPMETHUECKUM CHOCOOOM, HCIOJIB30BAThH
TaOJUIBI, CXEMbl, YEPTEXKH, APYTrU€ CPEACTBA MPEJCTABICHUS [aHHBIX MPH
peLIeHUN 3a7a4.

PemaTtep npakTHKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMNOPUAOHAIBHOCTHIO BEJIUYWH, IPOLEHTAMH, HWHTEPHPETUPOBATH
pe3yJIbTaThl PEUICHUs 3aJa4 C YYETOM OTPAaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.



J1eauMOCTb.

Jloka3pIBaTh U IPUMEHSTH NPU PEIIEHUN 33/1a4 MTPU3HAKU JEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku AETMMOCTH CYMMBbI U TPOU3BEICHUS LIEJIBIX YUCEIL.

PackiiaipiBaTh HA MHOKUTENIN HATYPAIbHBIE YUCTIA.

CBo0OOIHO oOMEpUpPOBaTh MOHATUSAMH: YETHOE YMCIO, HEYETHOE YHCIIO,
B3aUMHO ITPOCTHIE YUCTIA.

Haxonute Hambonbmiuii OOMIMI JENUTENb U HaUMEHbIIIEE O0IIee KpaTHOE
YuCell U UCIIOJIb30BaTh X MPU PEIICHUH 3a]a4, IPUMEHATh AIrOpUT™M EBKIMAA.

OnepupoBaTh TMOHATHEM OCTaTKa [0 MOJYJII0, MPUMEHAThH CBOMCTBA
CpPaBHEHUU 110 MOYIIIO.

AJire0panyvecKue BbIpasKeHU s

BripaxkeHus ¢ nepeMeHHBIMH.

Hcnonw3oBaTh anredpandeckyrd TEPMUHOJIOTUIO U CHUMBOJIUKY, MPUMEHSThH
e€ B mpoIiecce 0CBOSHUS Y4eOHOTO MaTepurara.

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

Hcnonb3oBaTh  MOHSATHE  TOXKJAECTBA,  BBINOJIHATH  TOXIECTBEHHBIC
npeoOpa3oBaHus BEIPAKEHUM, I0Ka3bIBaTh TOXK]IECTBA.

MHOrouIeHsI.

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

BoInonHATh nelcTBUS (CIOKEHHUE, BBIYUTAHUE, YMHOKEHNE) C OJTHOWICHAMHU
U C MHOTOWIEHAMHU, PUMEHSATH (DOPMYJIIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT U
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpPaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHKCJIE JIs1 YIPOIICHUS BEIUUCIICHUN.

Ocy1iecTBIATh Pa3’I0KEHUE MHOTOYIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIETr0 MHOXXHTENSA, TPYIIUPOBKU CIIAraeMbIX, IPUMEHS S
(bopMyIIBI COKPAIIEHHOTO YMHOKEHHS.

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

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYypaJbHBIMU IIOKA3aTEJSIMHU IS
peoOpa3oBaHus BBIPAKCHHIM.

YpaBHeHUs] 1 HEPAaBEHCTBA

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

[lonOupaTs mpuMepsl Tap YWCEN, SBIAIOIMIMXCS PEIICHUEM JUHEHHOTO
YpaBHEHHUS C ABYMSI 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 IIEPEMECHHBIMHU, B TOM
quciie rpaguuecku.

CocTaBnaTh W pemath ITUHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUI 1O YCIOBHIO 3aJa4yd, HWHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4y¥l MOJYYCHHBIN pe3ynbTar.

DyHKUUH

KoopauHate! u rpaduky.

N300paxaTh Ha KOOPIAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJAMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3alIMChIBATH YHUCIOBbIC MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH TI0 33JIaHHBIM KOOPIUHATAM.

O yHKIUY.

Ctpoutsb rpaduku TUHEHHBIX QYHKIIHM.

OnuceiBaTh € TIOMONIbIO (QYHKIHMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BpPEMs, pACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTH,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cnocod MpeacTaBlIeHUs W aHalu3a WHGOpMaINH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIUIO U3 TPaAdUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

Hcnons3oBaTh cBoicTBa (GYyHKIMA JJI aHaln3a TpaduKoB peaabHBIX
3aBUcUMoOCTe (Hynu (QYHKIHH, NPOMEXKYTKA 3HAKOTIOCTOSHCTBA (DYHKIIHNH,
IIPOMEXKYTKH BO3pacTaHusl W yObIBaHUS (DYHKIIMH, HAUOOJIbIIee W HAWMCHBIIICE
3Ha4YCHUS (DYHKITUN).

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

K xonmy oOydenus B 8 kjiacceoOydaromuics MOMYyUUT CIEAYIONINE TPEIMETHBIC
pe3yJIbTaThI:
Yucsa 1 BIYUCICHUSA
HppauronanbsHbie ynca.
[loHnmaTte W HWCHOJIB30BaTh MPEACTABICHUS O PACIIMPEHUNA YHCIOBBIX
MHOKECTB.
CBOOOIHO OMEpPUPOBATH MOHITHIMU: KBAJIPATHBIA KOPEHB, apU(METHICCKUAN
KBaJIpaTHbIM KOPEHb, UPPALMOHAIIBHOE YKCJI0, HAXOJIUTh, OLICHUBATh KBaJpaTHbIE
KOpHU,  HCHOJIB3ySl  OpU  HEOOXOJMMOCTH  KAJIBKYJISTOpP,  BBIIOJHSITH



npeoOpa3oBaHusl BBIPAKEHUHM, COAEP)KALUIUX KBAJApPAaTHbIE KOPHH, HCIHOJIb3Ys
CBOWCTBA KOPHEM.

Hcnonp30BaTh HaydajabHBIE IMPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJIEHUSI U BBIYMCIEHUH, n300paxaTb E€HCTBUTEIbHBIC
4yCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

Hcnonb3oBaTh 3anucy OOJBIIMX M MAJbIX YUCEN C MOMOIIBIO JE€CITHUYHBIX
npobeit m creneHed yucna 10, 3amuMchbiBaTh W OKPYIJISATh YHUCIIOBbIE 3HAYECHUS
pEabHbIX BEJIMYMH C UCIIOJIB30BAHUEM PAa3HBIX CUCTEM U3MEPEHUM.

J1eauMOCTb.

CBoOOmHO omepupoBaTh MOHATHEM OCTaTKa MO MOJIYJI0, NPUMEHSTh
CBOMCTBAa CpPABHEHHUU MO MOAYJIIO, HAXOAUTh OCTATKH CYMMBbI U IIPOU3BEICHUS IO
JAHHOMY MOJYJIIO.

AJire0panyvecKue BbIpasKeHU s

JpoOHO-palinoHanbHbIE BBIPAKEHUS.

HaxomuTe nomycTuMble 3HAYEHUS TMEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAKCHUSIX.

[IpuMeHsTh OCHOBHOE CBOMCTBO pallMOHAIBHON JIPOOH.

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

BrInosiHATh TOXKAECTBEHHBIE TPE0OpPa30BaHUS PAllMOHAIBHBIX BBIPAXKEHUH.

[TpumensTh npeoOpa3oBaHus BEIPAXKEHUN I PEIICHUS Pa3IMYHBIX 33/1a4 U3
MaTEeMaTHUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbBHOU IIPAKTUKH.

Crenenu.

[IpyuMeHAT, MOHATHE CTENEHW C LEIbIM  II0Ka3aTesieM, BBINOJHSITH
npeoOpa3zoBaHus BEIPAKECHUN, COACPKAIINX CTENIEHHU C IEJIBIM MTOKa3aTeIeM.

HppaunronanbsHble BbIPAXKEHUS.

Haxonuts nonyctuMble 3HaU€HUSI IEPEMEHHBIX B BBIPAXKEHUSX, COACPKALIUX
apu(pMETHIECKUE KBaIPATHBIE KOPHHU.

BreimonHaTh mpeoOpa3oBaHUS UPPAMOHATIBHBIX BBIPAKEHUN, HWCIONb3YS
CBOWCTBA KOPHEMN.

YpaBHeHUS U HEPABEHCTBA

PemaTe kBazpaTHble ypaBHEHUS.

Pemiats 1poOHO-paliniOHaNIbHBIE YPABHEHHUS.

Pemate nHHElHBIE ypaBHEHHsS C MApaMETPAMH, HECIOXKHBIE CUCTEMBI
JIMHEMHBIX YPABHEHUH C MMapamMeTpaMH.

[IpoBOaUTE MCCIIENOBaHUSI YPABHEHUN U CHUCTEM YPABHEHHUI, B TOM YHUCJIE C
MpUMEHEHHuEM Tpaduyueckux TpelcTaBieHud (yCTaHAaBIWBATh, WMEET JIU
YpPaBHEHHE WJIH CHCTEMA YPAaBHEHUW PELICHUS, €CIU HMMEET, TO CKOJbKO, U
npodee).



[lepexonuth OT ciiOoBeCHOUN (OPMYIMPOBKU 3adauu K €€ airedpandeckoun
MOJEIU C TIOMOUIBK0 COCTaBJIEHHUS YPAaBHEHUS WIM CHUCTEMBI YpPAaBHEHUM,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJYYEHHBIN PE3yJIbTaT.

[IprMeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB JIsI CPAaBHEHHUS, OIIEHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXKECTBa pEIICHUH HEPaBEeHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUUHA

[TonuMaths ¥ KCMOIB30BaTh (PYHKIIMOHAJIBHBIC MOHSTHUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHUS), OMNpENessaTh 3HAaueHHEe (PYHKIUHU IO 3HAYCHUIO
apryMeHTa, ornpeessaTh CBOMCTBa QYHKIMU 10 €€ Tpaduky.

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

K koHiy oOydeHust B 9 kiacceoOyqaronuiics MOIyduT CICAYIOMNE TPEAMETHbIE
pe3yJIbTaTHI:

Yucia v BbIYMCICHUS

CB0OOHO oOlepupoBaTh TOHATHUSAMHU: KOPEHb N- CTENEeHH, CTENEeHb C
pallMOHAJIBHBIM  IIOKa3aTejieM, HaxOAUTh KOPEHb N-Mi CTENEHH, CTENEHb C
paIlMOHANIHBIM TMOKa3aTelieM, HCIONb3yd NpHU HEOOXOJUMOCTH KaJbKYJISATOP,
IIPUMEHSATHh CBOMCTBA KOPHS N- CTEIEHU, CTEIIEHU C PALMOHAJIBbHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh NMOHATHE MHOMKECTBA JACHCTBUTEIBHBIX YMCEN IPU PELICHUU
3a71a4, TPOBEACHUH PACCYKICHUN U JOKa3aTEIIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JEUCTBUTEIBHBIE 4YHUCHA, OKPYIJIATH
JNEUCTBUTEIIBHBIE YNCIIA, BBINOJIHATh MPUKUAKY PE3yJIbTaTa BBIYUCICHUN, OLEHKY
YHUCIJIOBBIX BBIPAKECHHUI.

AJire0panyvecKne BbIpasKeHU s

CBOOOIHO oOmepupoBaTh MOHATHEM KBAJAPATHOTO TPEXUIIEHA, HAXOIUTh
KOpPHU KBaJpaTHOIO TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE M KBaJpaTHbIE YpPaBHEHUs, YPAaBHEHMS, CBOISIIMECS K
HUM, IpOOHO-pAllMOHATIbHbBIE YPABHEHUS.

PemaTe Heclio)HBIE KBaApaTHBIE YPABHEHUSI C ITAPAMETPOM.

Pemate nuHeliHblE HEpaBEHCTBAa, KBaJApaTHbIC HEPABEHCTBA, HCIOJIb30BAaTh
METOJ] MHTEPBAJIOB, M300pa)kaTh PpEIICHUE HEPABEHCTB HA YUCIOBOM MPSMOM,
3alMChIBaTh PEIICHUE C IOMOIIBI CUMBOJIOB.

Pemate cuctembl ABYX JIMHEHMHBIX YPAaBHEHUW C JABYMSI NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JIMHEHHBIM.

PemaTe HeclI0)KHBIE CUCTEMBI HEJTMHEWHBIX YPABHEHHM C ITAPAMETPOM.



[IprMeHsATh METO/Ibl PABHOCHIIBHBIX NMPE0Opa30BaHMi, 3aMEHBI IEPEMEHHOI,
rpaduueckoro MeToJa Npy pelieHu ypaBHEHU! 3-11 U 4-1 cTeneHen.

Pemlate  cucreMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3aIIUChIBATh PELUIEHNE C IIOMOLIBI0 CUMBOJIOB.

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

IIpoBoauTh HcCClIENOBaHUs YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHUCIE C
npUMeHeHHueM rpaduyecKkux MpejcTaBlieHuid (ycTaHaBlIMBaTh, UMEET JIU
YpPaBHEHHE WJIM CHCTEMA YPAaBHEHUM pELICHUS, €CIM UMEET, TO CKOJbKO, M
npouee).

Pemate TeKCTOBBIE 3aJaud aiareOpamvyeckuM CcrnocodoM C  MOMOIIBIO
COCTaBJIEHUSI YPaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHHMs, HEPABEHCTBA U HMX CHUCTEMBI JJI1 COCTABJICHHUS
MAaT€MAaTHYECKOM MOJENN pPEAJIbHOM CUTyallud WM T[PUKIAJHOW 3a7ayH,
MHTEPIPETUPOBATH MOJTYUYEHHbBIE PE3YJIbTAThI B 3aJaHHOM KOHTEKCTE.

YucioBbIE MOCTECA0BATEIbHOCTH M MPOrPecCuH

CB0OOOIHO oOmnepupoBaTh MOHATUSAMH: 3aBUCHUMOCTb, (YHKIHMS, Trpaduk
byHKIIMK, TpsAMas MPONOPLUUOHATBHOCTb, JIMHEWHas (QyHKUUA, oOpaTHas
IPOMOPLHUOHATIBLHOCTB, Mapadoia, Tunepoosa, KycCouHo-3aqanHas yHKIHs.

UccnenoBarh PyHKIMIO 10 €€ rpauKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OMpeJeeHNsl, MHOXKECTBO 3HAYeHHM, HYIM (QYHKUHUU, MPOMEXKYTKH
3HAKOMOCTOSHCTBA, TPOMEXKYTKHM BO3pacTaHus ¢ yObIBaHUA, UETHOCTh U
HEYETHOCTh, HAMOOJIbIIIEe U HANMEHbIIIEE 3HAUCHUS, ACUMIITOTHI.

PacnioznaBaTh kBagpaTnyHyro QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

Onpenensate nonoxeHue rpaduka KBaApaTUIHOW (PYHKIIMU B 3aBUCUMOCTH
oT € Ko PUITMEHTOB.

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

Hcnonp3oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUH /IS PEIICHUS 3a7a4.

Ha mpumepe kBanparuuHoit pyHKIMU crpouth rpaduk Gyukmmu 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 ONEepUpPOBATH MOHATUAMU: TIOCIEA0BATENBHOCTD, apUPMeTHIECKas
Y TEOMETPUYECKAs IIPOIPECCUM.



3amaBaTh MOCIEJOBATEIBHOCTH PA3HBIMH  CHOCOOAMHU:  OMUCATEIBHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINOJNHATS  BBIYMCIEHHUS C  HUCHOOJb30BaHHEM (OpMya N-ro 4jeHa
apu(PpMETHUYECKON U T€OMETPUYECKON IPOrPECCUi, CYMMBI IEPBBIX N YJIEHOB.

N300paxkaTh wieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIIOBBIMU IIOCIEIOBATEIBLHOCTAMU, B TOM
quClie 33a/1a4d U3 PeajibHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYISATOpA, IUPPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W MNPUBOAUTH MPUMEPBI KOHEUYHBIX U  OECKOHEYHBIX
IIOCJIEA0BATEIIbHOCTEH,  OTPAHUYEHHBIX  IIOCJIEA0BATEILHOCTEH, MOHOTOHHO
BO3pacTarouux (yObIBaroIIMX) MOCIEI0BATEIHHOCTEH.

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

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



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3HeJIOB Hu
TEMIIPpOrpaMMBbI

KoaundyecTtBouacoB

Bcero KonTpoabHbIepadoThI

IIpakTnyecknepadoThI

DJIeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/bHbIEpeCypPChl

YUCJIA 1 BBIUMCJIEHU .
Pammmonanbunie yucia
(moBTOpEHME)

11 1

O VYHKIMU. KoopamHatel u
rpaduxu. DyHKIIIN

17 1

AJITEBPANYECKHUE
BbBIPAXXEHU . Beipaxkenus ¢
IIEPEMEHHBIMU

VYPABHEHUS Y CUCTEMBI
VPABHEHUWM. JIuneiinbie
YpaBHEHUA

20 1

YUCJIA 1 BBIYMCIIEHW L.
Crenens ¢ HaTypalnbHBIM
[I0Ka3aTeIeM

AJIITEBPANYECKUE
BBIPAKEHUMSI. MuorowieHbl

25 1

AJITEBPAMYECKHNE
BbIPAXXEHUA. ®opmyiib
COKPAILEHHOTO YMHOXEHUS

16 1

UUCJIA 1 BBIYUCIIEHHW .
JlenuMocCTh

10

®YHKIUU.

16 1




JIuneitHasIQYHKIUSA

YPABHEHUA 1 CUCTEMBbI

10 YPABHEHUMH. Cucremst 21
JINHEWHBIX YPaBHEHUN
11 [ToBTOpEHME, 0606111er1€, 18
cHUCTeMaTU3alUsI3HAHMI
OBUIEE KOJIMYECTBO YACOB I10 170

[TPOTPAMME




8 KUIIACC

KonuyecrBouacos DJIEeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/n TEMHIPOrpaMMabl Bcero KonTtpoabubiepadorsl | [IpakTnuecknepadoTsl (mdposic)
o0pa3oBaTe/bHbIEpeCyPChI
1 YPABHEHUSA U 20 1
HEPABEHCTBA. HepasenctBa
9 UNCJIA U BBIUNCJIEHUW L. 17 1
KBagpartHslii KOpeHb
YPABHEHUSA U
3 HEPABEHCTBA. KBagpatHsie 17 1
ypaBHEHUS
AJITEBPANYECKUE
4 BBIPAXKEHUA. IpobHo- 17 1
palMOHAIbHBIE BBIPAKEHUS
YPABHEHUA U
5 HEPABEHCTBA. [IpoGHo- 19 1
palroOHaIbHbIE YPABHEHUS
6 O VYHKINN 15 1
7 AJI'EBPANYECKUE 14
BbBIPAXKEHUA. Crenenun
3 UNCJIA U BBIYUCJIEHHM L. 7 1
JlenuMocCTh
9 [ToBTOpEHME, o6o6mer/Ie, 10 1
cucTeMaTu3alusI3HaHU I
OBUIEE KOJIMYECTBO YACOB I10 136 8 0
[NPOI'PAMME




9 KUIIACC

KosnuecTtBouacon DJIEKTPOHHbBIE
Ne HaumeHoBaHuepas3aejioB U
n/m | TeMIPOrpamMMsl Bcero KourpoJbHbiepatorsl | IIpakTuuecKkuepadoThl (wnpposeIe)
oOpa3oBaTeIbHbIepecypchbl
1 OYHKINUN 25 1
YPABHEHUA 1
2 HEPABEHCTBA. KBagpatHsie 15 1
HEpaBEHCTBA
YPABHEHUA 1
3 HEPABEHCTBA. YpaBuenus, 25 1
HEPaBEHCTBA U UX CHCTEMBI
UNCJIOBBIE
4 MNOCJIEAOBATEJIbBHOCTU 1 25 1
I[MPOT'PECCHU
AJITEBPAMYECKUE
5 BBIPAXKEHUA. Crenens ¢ 12 1
palMoHaIbLHBIM [TOKa3aTeIeM
5 [ToBTOpEHMUE, 0606111er16, 34 1
CUCTeMaTH3alUsI3HAHU I
OBILIEE KOJIMYECTBO YACOB I1O 136 5 0
I[TPOIT'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne KosnuyecrBouacos
Jarauzy | DJieKTPpOHHbIeHH(POBHIEOOPA30
n  Temaypoka Bce Kontposbusl | IlpakTnuecku
YeHus BaTeJIbHbIEpeCypChl
/ ero | epadoThl epadoThl
n
1 [ToBTOpenue. PanmonansHbIeunCIa 1
[ToBTOopenue. CpaBHeHUE,
2 YIOPSAA0OYUBAaHUE U apuPMETHUECKHE 1
JEUCTBUS C pallMOHAIIBHBIMUA YUCIIAMHU
3 [ToBTOpenue. Yucnosas npsimas, 1
MOJYJIb YHCIIa
[ToBTopenue. [IporeHTHI, 3aMKUcCh
4 MPOIICHTOB B BUJIE ApoOH U 1poOu B 1
BUJIE TIPOIICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4u HA 1
MIPOLIEHTHI
6 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4u HA 1
MIPOLICHTHI
7 [ToBTOpeHue. Penienne TeKCTOBBIX 1
3a/1a4 apUPMETHIECKUM CIIOCOOOM
[ToBTopenue. Pemenue 3amay u3
8 peanbHOM NPAKTUKU HA YacTH, z[po6fl, 1
MPOLIEHTHI, TPUMEHEHNE OTHOLIEHUN U
MPONOPLHUIA IPU PELICHUH 3a/1a4
9 IToBTOpenue. Pemenue 3anau u3 1




peanbHON NPaKTUKU Ha YacTH, 1poou,
IIPOLICHTBI, IPUMEHEHNUE OTHOLIECHUN U
MIPONOPLMI IIPU PELICHNH 3a/1a4

[ToBTOpenue. PeanbHble 3aBUCUMOCTH;

10 | pemenue 3ama4d Ha JIBMKEHUE, padoTYy, 1
MOKYIIKH, HaJIOTH

11 BXx01HOUKOHTPOJIb 1

12 | KoopamHaTaTOYKHHAMIPSIMOMH 1

13 | UYmcnoBBIETIPOMEKYTKH 1

14 | YwucnoBblenpoMexXyTKH 1

15 Paccrosiaue Mexmy AByMSI TOUKaMH 1
KOOPJAMHATHOM MPSIMOH
[IpssMoyronpHas cucteMa KOOpANHAT.

16 AOcmucca 1 opiMHATa TOYKH Ha 1
KOOPJIMHATHOM MJIOCKOCTH
ITpsiMoyrosbHas cucreMa KOOpJHHAT.

17 AOcrucca 1 opiMHATa TOYKH Ha 1
KOOPAMHATHOM IJIOCKOCTH

18 ITpumepsirpadukos, 1
3aJJaHHBIX(OpMYyIaMHU

19 YrenuerpadurkoBpeaabHbIX3aBUCUMOCT 1
e

20 OyHKIMOHAIbHBIE3aBUCUMOCTUMEKTY 1
BEIMYUHAMHU
[Tonstue pyHkyu. OyHKIMS Kak

21 | wmaremaTHyecKas MOJIENb PeaJbHOTO 1
npoiiecca

22 | Tlonstue ¢pynkunu. OyHKIUS KakK 1




MaTeéMaTu4CeCKass MOACIIb pC€aJIbHOI'O

nporecca
[onsitne GpyHxyn. OyHKIHS KaK

23 | MaremaTu4eckas MOJCIb PEaTbHOTO
nporecca

24 OO6nacTh onpeaeneHus U 00J1aCTh
3HaYeHUN QyHKUIUN

o5 O6uactb onpesesieHust U 00J1acTh
3HaYeHUH QyHKUINN

26 | CnocoObBanaHusIQyHKITHH

27 | TI'padukdyHKmm

08 KonTpossHas pabora no teme
"Koopnunats! u rpapuku. Oynkuun"

29 BeipaxkeHue ¢ nepeMeHHbIMU.
3HayeHHE BBIPAKEHUS C IEPEMEHHBIMU

30 BeipaxkeHue ¢ nepeMeHHbIMU.
3HayeHHEe BBIPAKEHUS C IEPEMEHHBIMU

31 BeipaxkeHue ¢ nepeMeHHbIMU.
3HayeHHE BBIPAKEHUS C IEPEMEHHBIMU

39 IIpencraBneHue 3aBUCUMOCTH MEXY
BEJIMYUHAMHU B BUE (HOPMYIIbI

33 [IpencraBieHne 3aBUCUMOCTH MEXLY
BEJIMYUHAMHU B BUE (HOPMYIIbI

34 | Brruncnenusinogopmynam

35 | Brruncnenusnopopmynam

36 YpaBHeHHE C OJHOU ITEPEMEHHOM.

KOpeHL YpaBHCHHUA




YpaBHEHHE ¢ OJHOU IEPEMEHHOM.

37
KopeHns ypaBHeHUs

38 CBoiicTBa ypaBHEHHUI C OJHOU
MEPEMEHHOM

39 CBoiicTBa ypaBHEHUI C OJHOU
MEPEMEHHO N

40 | PaBHOCWJIIBHOCTBYpaBHEHHI

41 VYpaBHEeHUE KaK MaTeMaTuiecKast
MO/IENb PEATIbHOM CUTyalun

4 VYpaBHEeHHE KaKk MaTeMaTHu4ecKast
MO/IENb PEATbHOM CUTyallun

43 VYpaBHEeHHE KaKk MaTeMaTHuIecKast
MO/IENb PEATbHOM CUTyallun

44 | YuCIOKOPHEHIMHEHHOTOYpaBHEHUS

45 | YucmokopHEHIMHEHHOTOYpaBHEHUS

46 Perrenye TeKCTOBBIX 3a1ad C
MOMOIIBIO JIMHEWHBIX YPABHEHUI

47 Perrenne TeKCTOBBIX 3aa4 C
MOMOIIBIO JIMHEWHBIX YPABHEHUI

48 Perrenne TeKCTOBBIX 3a/a4 C
IIOMOIIIBIO JIMHEHHBIX YPABHEHUI

49 Perienne TEKCTOBBIX 3a/1a4 C
MIOMOIIBIO JIMHEHMHBIX YpaBHEHUM

50 Pemienne TekCcTOBBIX 3a/1a4 C
ITOMOILBIO JIMHEWHBIX YPABHEHUN

51 JIuHeliHOe ypaBHEHME, COAEpIKalLLEe

3HAaK MOIYJI




JInHeliHOEe ypaBHEHME, COAEpIKaLLEe

52
3HAK MOJYJIs

53 JIuHentHoe ypaBHEHHUE, CoJiepKalee
3HAK MOJYJIst

54 JIuHeitHoe ypaBHEHHUE, coJiepKaliee
3HAK MOJYJIs
KonTponsnas pabora no temam

55 | "BelpaxkeHHs C IEPEMEHHBIMU ",
"JluneiiHble ypaBHEHUS"

56 | Cremnens ¢ HaTypaJbHBIMIIOKA3aTEIEM

57 | CremneHb ¢ HaTypaJIbHBIMIIOKa3aTeEM

58 CBoiiCTBa CTENEHU C HATYPAIBHBIM
roKasaresaemM

59 CBolicTBa CTEMEHH C HATYpaJIbHbIM
roKasaresemM

60 CBolicTBa CTEMEHH C HATYpaJIbHbIM
roKasarejem

61 3anuce 4ucia B 1€CATUYHON
MO3UIIMOHHOM cCHCTEME CUUCITICHUS

62 3anuce 4ucia B 1€CATUYHOMN
MO3UIMOHHON CHCTEMe CUMCTICHUS

63 OpnHounenbl. OTHOWIEH CTaHIAPTHOTO
Buaa. CTeneHb OJTHOWICHA

64 OpnHounenbl. OTHOWIEH CTaHIAPTHOTO
Buja. CTeneHb OAHOWICHA
MHorounessl. MHOTOUIIEH

65 | cranmaptHoro Bujaa. CreneHb

MHOT'OYJICHA




Muorouiedsl. MHOro4ieH

66 | cranmaptHOTrO BHaa.CTeneHb 1
MHOTOYJICHA
67 CrnoskeHne ¥ BBIYUTAaHHEMHOTOYJIEHOB 1
68 CnoxeHne U BEIUUTAaHHEMHOTOYIEHOB 1
69 CnoxeHne U BEIUUTAaHHEMHOTOUIEHOB 1
70 YMHOKEHUE U JICICHUEMHOTOUYJICHOB 1
71 VYMHOXEHNE U AeIICHHEMHOTOYJICHOB 1
72 YMHOXKEHUE U EJIEHHEMHOTOYICHOB 1
73 VYMHOKEHNE U JIETCHUEMHOTOUYICHOB 1
74 VYMHOKEHHE U IeJI€HUEMHOTOYWIEHOB 1
75 [IpeobpazoBanue 1MEIOTO BHIPAKECHUS B 1
MHOTOWIEH
76 [IpeoOpazoBaHue 1EIOTO BEIPAKEHUS B 1
MHOTOWIEH
77 [IpeoOpazoBaHue 1EIOTO BHIPAKCHUS B 1
MHOTOWIEH
78 [IpeoOpazoBaHue 1EIOTO BHIPAKCHUS B 1
MHOTOWIEH
79 | KopHumMHOTOWICHA
80 | KopaumHOTOWICHA
ToxnectBo. ToxxnecTBEHHEIE
81 npeoOpa3oBaHus AIredpandecKux 1
BBIpAXKCHUI
ToxaecTBo. ToxkIeCTBEHHBIE
82 npeoOpa3oBaHus alredpandecKux 1

BBIpaKECHUN




ToxnectBo. ToXXecTBEHHEIE

83 | mpeoOpazoBaHus anreOpandecKux
BBIpAKEHUN
ToxnaectBo. ToXKIECTBEHHBIE

84 | mpeoOpazoBaHMs aNreOpPanIeCKUX
BBIpAKEHUN
ToxnaectBo. ToXAECTBEHHBIE

85 | mpeoOpazoBaHMs anreOpanIecKuX
BBIPAKCHUIN

86 | Jloka3aTeabCTBOTOXKICCTB
KonTponbnas pabota no temam

87 | "CreneHb ¢ HATypaJIbHBIM
nokasareneM", "MHorouiaeHs!"

88 KBanpat cymmbl 1 KBajipaT pa3HOCTH
JIBYX BBIPaXKECHUI

89 KBanpaTcyMMBIHECKOTBKUXBBIPAKEHH
i

90 Ky6 cymmBbI 1 Ky0 pa3HOCTH ABYX
BBIPAKCHUI

91 | Pa3HOCTHKBaAPATOBIIBYXBbIPAKEHUN

92 [IpousBeneHre pa3HOCTU U CYMMBI
JBYX BBIpaXKEHUU

03 [IpousBeneHre pa3HOCTU U CYMMBI
JBYX BBIpAXKEHUI

94 CymMma u pa3HOCTh KyOOB JIBYX
BBIpaKECHUN

95 CymMma u pa3HOCTh KyOOB JIBYX

BBIpaKECHUN




96

PaznoxeHneMHOTOYWIEHAHAMHOKUTEIIN

[IpousBeneHne pa3HOCTU CYMMBI JIBYX

97 | BBIpaXEHMIA, CyMMa U Pa3HOCTH KyOOB
JIBYX BBIPaXKECHHI

98 | Pa3nokeHHEeMHOTOWICHAHAMHOXHUTEIIH

99 Brrnecenne 001ero MHOKHUTEIS 32
CKOOKHU

10 Brinecenne 0011ero MHOKUTENS 32

0 CKOOKH

10

1 MeToarpynnupoBKu

10

9 MeToarpynnupoBKu

10 KonTtponbHas padoTa o teme

3 "®opMyIibl COKpPAIIEHHOTO
YMHOXKEHUA"

10 JemumocTb 1enbix yucen. CBoiicTBa

4 IETMMOCTH

10 JleaumocTb 1enbix uncen. CBoicTBa

5 IEITMMOCTH

10 IIpocTeie u cocTaBHbIe yncna. YETHbBIE

6 1 HEu€THBIC Yncia

10 [Ipusnakunenumoctrna 2, 4, 8, 5, 3, 6,

7 9,10, 11

10 [Tpusnakunenumoctuna 2, 4, 8, 5, 3,6,

8 9,10, 11

10 | IIpu3HaKM IEIUMOCTU CyMMBI U

9 MIPOU3BEACHUS IENIBIX YUCEI IPH




pelieHuu 3a1a4

HauOonbmmii o0mi e uTenb U

11

0 HauMeHblIIee 001Iee KPaTHOE JIBYX
qHCcen

11

1 B3anMuomnpocTsieuncia

11 Anroput™m EBknupa. Jlenenue ¢

2 OCTaTKOM

11 CpaBHEHHS TEIBIX YUCEIT TI0O MOTYJTIO

3 HaTypaJIbHOTO YHcia

11 . .

4 Jluneitnaspynkuus, eécBoiicTBa

11 . .

5 Jluneinaspynkuus, e€cBoiicTpa

11 . .

6 Jluneinaspynkuus, e€cBoiicTpa

11 N

7 I'paduknunerinon G yHKIMHA

11 N

3 I'padukmunerinoi G yHKIMHA

11 N

9 I'paduknuneitHoPyHKINN

12 N

0 I'paduknuneitHoPyHKINN

12

1 I'padukdynkumn y = | X |

12

I'padukdynkumn y = | X |




12

I'papuxdpynkumm y = | X |

12

4 I'papuxdpynkumm y = | X |

12

5 Kycouno-3agannbsiepyHKInm

12

5 Kycouno-3agannbieyHKInu

12

. Kycouno-3agannbieyHKInu

12

3 Kycouno-3agannbiedyHkunu

12 | KonTpospHas paboTa 1o TemMam

9 "NemumocTs", "Jluneitnas ¢pyHkus"
13

0 VYpaBHeHHE ¢ ABYMSINIEPEMEHHBIMU
13

1 VYpaBHeHHE ¢ ABYMSIIEPEMEHHBIMU
13 | T'paduk muHEHHOTO YpaBHEHHS C

2 JBYMS IIEpEMEHHBIMU

13 | I'paduk TMHEHHOTO ypaBHEHHUS C

3 JBYMS IEpEMEHHBIMU

13 | Cucrembl TMHEHHBIX YPAaBHEHUH C
4 JBYMS IEpEMEHHBIMU

13 | Cucrembl TMHEHHBIX YpaBHEHUH C
5 JBYMS TIEpEMEHHBIMU

13 | TI'paduueckuii MmeTox penieHus

6 CUCTEMBI JIMHEWHBIX YPABHEHUN C




ABYMA ICPEMCHHBIMU

I'padmyeckuit MeTo | pereHus

;3 CUCTEMBI JINHEWHBIX YPABHEHUN C
JIBYMSI TIEGPEMEHHBIMH
13 I'paduueckuii MeTo 1 pemeHus
3 CUCTEMBI JINHEWHBIX YPABHEHUN C
JIBYMS TIEpEMEHHBIMH
Pemrenne cucrem IMHEHHBIX
13 | ypaBHeHWIi ¢ ABYMsI TIEpEeMEHHBIMU
9 METOJ0M IMOJACTAHOBKHU U METOIOM
CIIOXKEHHS
Pemrenne cucrem MMHENHBIX
14 | ypaBHeHHI C IByMsI IepeMEHHBIMU
0 METOJIOM NOJICTAHOBKH U METOI0M
CIIO>KEHUS
Pemenue cucrem JIMHENHBIX
14 | ypaBHeHUl ¢ IBYMS IEPEMEHHBIMU
1 METOJIOM IOJICTAHOBKH U METO/I0M
CJIO>KEHUS
Pewrenue cucrem nMMHEUHBIX
14 | ypaBHEHHUI ¢ IBYMS IEPEMEHHBIMU
2 METOJIOM OJICTAHOBKH U METO/I0M
CJIO>KEHUS
Pemienue cucrem TMHEHHBIX
14 | ypaBHeHMii ¢ ABYMsI IEpEeMEHHBIMU
3 METOJIOM MOJICTAHOBKH U METO/I0M
CIIO>KEHUS
14 | Cucrema IBYX JTMHEHHBIX YpaBHEHUH C




ABYMA IICPECMCHHBIMHU KaK MO/JCJIb
peanbHOM CUTyaluu

Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢

24 JBYMSI IIEPEMEHHBIMH KaK MOJICITh
peanbHOM CUTyaluu

14 Cucrema /1ByX JTUHEHHBIX YpaBHEHUH ¢

5 JBYMSI IIEPEMEHHBIMH KaK MOJIEITb
peanbHOM CUTyalun

14 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH C

. JBYMSI IIEPEMEHHBIMH KaK MOJICITh
peanbHOM CUTyaluu

14 CucreMa IByX JUHEUHBIX YPABHEHUH C

3 JBYMSI IIEPEMEHHBIMH KaK MOJICITh
peanbHOM CUTyalnu

14 | KontpoarsHas paboTa 1o Teme

9 "CucteMsl JIMHEHHBIX YpaBHEHUN"

15 [ToBTOpEeHME M 000OIIECHNE.

0 Bripaxkenus ¢ nepeMeHHbIMU

15 [ToBTOpEeHME M 000OIIEHNE.

1 Bripaxkenus ¢ nepeMeHHbIMU

15 [ToBTOpenue u o6o6menue. CTerneHs ¢

2 HaTypaJIbHbIM TIOKa3aTelieM

15 [ToBTOpenue u o6o6menue. CTeneHs ¢

3 HaTypaJIbHBIM TIOKa3aTelieM

15 | TloBrtopenue u 0606meHne. CTeneHs ¢

4 HaTypaJIbHBIM TIOKa3aTelieM

15 | IloBTtopenue u oboOIIEHNE.

5 OaHOYJIEHBI U MHOTOYJICHBI.




ToxnecTBeHHbIETIPEOOpa30oBaHUAANTEO
PandEeCKUXBBIPAKECHUN

[ToBTOpEeHue u 06001IEHNE.

15 OHOYICHBI 1 MHOTOYJICHBI.

6 ToxnecTBeHHbIEIPEOOpa30BaHUAANTED
PanYECKUXBBIPAKECHUN
[ToBTOpenue u 06o0IIEHNE.

15 OHOYICHBI 1 MHOTOYJICHEI.

7 ToxnecTBeHHbIENTPEOOpa30BaHUAANTED
PanYEeCKUXBBIPAKECHUN

15 | IloBtopenue u o6o61eHNe. DOPMYIIBI

8 COKpAIIEHHOTO YMHOKEHHS

15 | IloBtopenue u o6o6ueHNe. DOPMYIIBI

9 COKpPAIIICHHOTO YMHOXEHUS

16 | TloBTopenue u o6o6meHue. PopmyIbl

0 COKpPAIIICHHOTO YMHOXEHUS

16 [ToBTOpEeHME M 000OIIECHNE.

1 Koopaunats! u rpaduxmu.

16 [ToBTOpEeHME M 000OIIEHNE.

2 Koopaunats! 1 rpaduku

16 [ToBTOpeHue u o6o0menue. JInHeiHas

3 byHKIMS 1 €€ CBOICTBA

16 [ToBTOpeHue u o6obmenHue. JInHeiHas

4 byHKIMS 1 €€ CBOICTBA

16 [ToBTOpenue u 0606menue. Jluneitnas

5 ¢byHKIUS U €€ CBONCTBA

16

I/ITOFOBaHKOHTpOJ'II)HaHpa6OTa




[ToBTOpenue u o6ooOenue. Pemenne

;6 CUCTEM JIMHEHHBIX YPABHEHUH C IBYMs 1
[IepeMEHHBIMU
16 [ToBTOpenue u 06061meHue. Peenue
8 CUCTEM JIMHEHHBIX YPABHEHUH C IBYMs 1
[IepeMEHHBIMU
16 [ToBTOpenue u o6odmeHue. Pemenne
9 CUCTEM JIMHEHHBIX YPABHEHUH C IBYMs 1
MepeMEHHBIMU
17 [ToBTOpenue u o6obmenue. Pemenne
0 CUCTEM JIMHEHHBIX YPABHEHUH C IBYMS 1
MIepEeMEHHBIMHU
OBIIEE KOJIMYECTBO YACOB I10 17

I[TPOTPAMME




8 KUIIACC

Ne KoanuectBouacos
JMatau3zy | DjeKTpoHHbleHH(POBbICOOPA3OB
n | Temaypoka Bce Konrtpoabnsl | IIpakTuyecku
YyeHUs aTe/IbHbIEpecypchl
/ ero | epaGoThl epaboThI
n
1 YucnoBsleHEpaBEHCTBA 1
2 CBOMCTBaYHCIIOBBIXHEPABEHCTB 1
3 CBOMCTBaYHNCIIOBRIXHEPABEHCTB 1
4 Jloka3zaTenbCTBOHEPABEHCTB 1
5 HepasenctBo ¢ nepemennoii. Ctporue 1
¥ HECTPOTHE HepaBEHCTBA
6 HepasenctBo ¢ nepemennoii. Ctporue 1
1 HECTPOTHE HEPAaBEHCTBA
CrnosxeHne 1 yMHOXKEHUE YHUCIIOBBIX
7 HEPaBCHCTB. 1
OneHnBaHUE3HAYCHUSIBBIPAKEHUS
CrnosxeHre 1 yMHOXKEHUE YHUCIIOBBIX
8 HEPaBCHCTB. 1
OneHnBaHUE3HAYCHUSIBBIPAKEHUS
[TonsiTHe 0 perieHn HepaBeHCTBA C
9 OJIHOM TTIepEMEHHOM. 1
MHoxecTBOpeIeHUITHEpaBEHCTBA
[TonsiTHE O pelIeHuN HEPaBEHCTBA C
10 | onHO¥M mepeMeHHOM!. 1
MHOX€eCTBOPEIIEHUMHEPABEHCTBA
11 | PaBHOCWIbHBIEHEPABEHCTBA. 1




HepasencrBo-cnencraue

12 | YucnoBbIEIPOMEKYTKH
JInHelHOe HEpaBEHCTBO € OJTHOM

13 | mepeMeHHO U MHOKECTBO €T0
peLIeHui

14 Pemrenne nuHENHbBIX HEPABEHCTB C
OJIHOYM ITEPEMEHHON

15 Pemrenne nuHENHBIX HEPABEHCTB C
OJIHOM ITEPEMEHHON

16 Penrenne nuHENHBIX HEPABEHCTB C
OJIHOW ITEPEMEHHOMN

17 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOW ITEPEMEHHOMN

18 CucTeMbl TUHEWHBIX HEPABEHCTB C
OJHOU EPEMEHHOM
Perrenye TeKCTOBBIX 3a1ad C

19 MTOMOTIIBIO JIMHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHOM

20 KonTposnpHast pabota 1o Teme
"Hepasencrna"

21 | KBaapaTHbICKOpHHU

29 ApubdMeTHYeCKHi KBaIpaTHBIN
KOPEHb U €ro CBOMCTBA

23 ApudMeTHYeCKHi KBaIpaTHBIN
KOPEHb U €r0 CBOMCTBA
IlonsTHE HPPALIMOHAIEHOTO YUCIIA.

24 | JleHcTBHS ¢ UpPALMOHATIBHBIMU

qucjiaMu




CBoJ¥icTBa IEHCTBUH C

25 UppalMOHAILHBIME YUCIIAMU

26 CBolicTBa ACHUCTBHII C
HPpaIMOHAILHBIME YUCIIAMU

97 CBolicTBa ACUCTBHIL C
HPPaIMOHAILHBIME YUCIIAMU

28 | CpaBHeHUEHPPANNOHATHHBIXUHCEI

29 | CpaBHeHUEHPPALNOHATHHBIXUHCEI
MHOXECTBO JICHCTBUTEIIHHBIX YHCEI.

30 | IlpexacraBieHust 0 pacHIMPEHUATX
YUCJIOBBIX MHOYKECTB
JlommycTrMEBIe 3HAYCHHSI IEPEMCHHBIX B

31 BBIPOKEHUSAX, COJICPIKAITUX
apudMeTHYECKUE KBaIpaTHhIC KOPHU
JlomycTUMBIE 3HAUYCHUSI IEPEMEHHBIX B

32 BBIPAKEHUSX, COJCPKAITUX
apudMeTHYECKUE KBaIpaTHhIC KOPHU
ToxxnecTBeHHBIEC TPEOOpPa30BaAHMS

33 | BBIpOXCHHM, COJEPIKANTUX
aprudMeTHYECKUE KBAIPaTHhIC KOPHU
ToxxnecTBeHHBIC TPeOOpa30BaHMS

34 BBIpQKEHUH, COJIepIKAIIUX
aprupMeTHYECKUE KBAPATHBIC KOPHU
ToxxnecTBeHHBIC TPeOOpa30BaHMS

35 BBIpAXKEHUH, COJIepKaIUX
apudmeTnyecKkue KBaapaTHbIe KOPHU

36 ToxnecTBeHHBIE TTPe0Opa3zOBaHUS

BLIan(eHHﬁ, coCprKalInuX




apu(pMeTHYECKIE KBaIpaTHbIe KOPHU

37

KonTtponsHas pabota o Teme
"KBanpaTHblil KOpeHb"

38

KBagparHoeypaBHeHue

39

@opmyita KOpHEHW KBaIpaTHOTO
ypaBHeHus. KosmyecTBo
JEMCTBUTEIBHBIX KOPHEW KBAIPATHOTO
YpaBHEHUS

40

@opMyIta KOpHEW KBaIpaTHOTO
ypaBHeHus. KommyecTBo
JIEMCTBUTEIbHBIX KOPHEW KBaJAPATHOTO
YpaBHEHUS

41

dopmyia KOpHENW KBaIpaTHOTO
ypaBHeHus. KoandectBo
JEMCTBUTEIbHBIX KOPHEU KBaJAPATHOTO
YpaBHEHUS

42

dopmysia KOpHEH KBaIpaTHOTO
ypaBHeHus. KomuectBo
NeUCTBUTENBHBIX KOPHEH KBaJIPaTHOTO
ypaBHEHUSA

43

TeopemaBuera

44

TeopemaBuera

45

VYpaBHEeHUs, CBOIMMBIE K JINHEHHBIM
YPaBHEHUSM WM K KBaJPaTHBIM
ypaBHEHUSAM

46

VYpaBHeHUs, CBOIUMBIE K JINHEHHBIM
YPaBHEHHUSM WM K KBAaJJPAaTHBIM
ypaBHEHUSAM




47

KBanpaTtHoeypaBHEHUE ¢ TapaMeTpoM

Pemrenne kBagpaTHbIX YpaBHEHUN €

48
napaMmeTpamu

49 Pemrenne kBagpaTHBIX ypaBHEHUN €
napaMmeTpamu

50 Pemrenne kBagpaTHbIX YpaBHEHUH,
COJIeprKalIuX 3HAK MOIYJISI

51 Pemrenne kBagpaTHbIX ypaBHEHHH,
COJIeprKalIuX 3HAK MOIYJISI

59 VYpaBHEeHHE KaKk MaTeMaTH4yecKas
MO/IENb PEATbHOM CUTyallun

53 Pemrenyne TeKCTOBBIX 3a1ad C
MTOMOIIBIO KBA/IPaTHBIX YpPaBHEHUN

54 KonTtponbHas padoTa o Teme
"KBanpatubie ypaBHeHUS"

55 PanmonansHBIEBBIpOKECHUS

56 ToxnecTBeHHbIeIpeoOpazoBaHUsApaALIU
OHAJIbHBIXBBIPAXKEHUI

57 ToxnecTBeHHbIEIpe0OpazoBaHUApALIU
OHAJIbHBIXBBIPAXKEHUI

58 ToxnecTBeHHbleIpe0OpazoBaHUsApaALIU
OHAJIbHBIXBBIPAXKEHUI

59 ToxnecTBeHHbleIpe0OpazoBaHUsApaALIU
OHAJIbHBIXBBIPAXKECHUI
AnreOpanyeckast 1po6b. JlomycTumMble

60 | 3HayeHUs MEepeMEeHHBIX B JPOOHO-
palMoHaAIbHBIX BBIPAKEHUAX

61 | Anrebpauueckas apoOb. JlomycTumsle




3HA4YEHUsI IEPEMEHHBIX B IPOOHO-
palMOHAIBHBIX BBIPAKEHUSIX

Anrebpandeckast 1po0b. JlomycTumeble

62 | 3HaYeHUs MEPEMEHHBIX B IPOOHO-
paIMOHATILHBIX BBIPAKCHUSIX

63 OcHoBHOECBOMCTBOANTEOpanyeCKOAp
obu

64 OcHoBHOECBOHCTBOANTEOpaNIECKOMAP
obu

65 CrioxeHue u BBIYUTaHUE
anredpanveckux Apooeit

66 CroxeHue 1 BBIYUTaHUE
anredpanveckux Apooeit

67 VYMHOXEHHUE U IeTICHUE
anreOpandeckux napooen

68 VYMHOXEHHUE U IeTICHUE
anreOpandeckux apodei

69 VYMHOXXEHHUE U IETICHUE
anreOpandeckux apodei

70 Bo3sBenenue anredpandeckoit 1podu B
CTETCHb

71 KounTpombHas pabota no Teme
" IpoOHO-palMOHANIbHBIE BBIpAYKEHUS"

72 | JIpoGHO-panroHalIbHbICYpaBHEHHS
Pemenue npoOHO-paliMOHANTBHBIX

73 | ypaBHEHUH, CBOAAIIUXCS K TUHEHHBIM
ypaBHEHUSM

74 Pemenne npoOHO-paiMOHATBHBIX




YpPaBHEHUH, CBOJISIIMXCS K TUHEUHBIM

YpaBHEHUSIM

75

Pemenue 1poOHO-paliioHaNbHbIX

YpPaBHEHUH, CBOJSIIMXCS K TUHEHHBIM

YpaBHEHUSIM

76

Pemenue 1poOHO-paiioHaNbHbIX
YpaBHEHUH, CBOASIINXCA K
KBaJIpaTHBIM ypaBHEHUSIM

77

Pemenne 1poOGHO-paliioHaNbHbIX
YpaBHEHUH, CBOJSIINXCA K
KBaJIpaTHBIM ypaBHEHUSIM

78

Pemenne npoOHO-paiOHATBEHBIX
YpaBHEHUH, CBOJSIINXCA K
KBaJPaTHBIM YPAaBHEHUSIM

79

Pemenue npoOGHO-paiMOHaNbHBIX
YpaBHEHUU METOJIOM 3aMEHbI
MepEeMEHHO N

80

Pemenue npoOGHO-paiioHaNbHBIX
YpaBHEHUU METOJIOM 3aMEHbI
MepEeMEHHOM

81

Pemenne npoOGHO-paliMOHANTBHBIX
ypaBHEHU METOJIOM 3aMEHbI
MepeMEHHOM

82

Pemenne npoOHO-paliMOHANTBHBIX
YPaBHEHUIN METOJIOM 3aMEHbI
IIEPEMEHHOM

83

PemieHnne TeKCTOBBIX 3a4a4 C
IIOMOIIIBIO I[pO6H0-paI_II/IOHaJ'ILHI>IX




YpaBHEHU U

Pemenne TeKCTOBBIX 337124 C

84 | momomkI0 APOOHO-PAMOHATBHBIX
ypaBHEHU I
Pemenue TekcToBBIX 337124 C

85 | moMomkI0 APOOHO-PAMOHATBHBIX
YpaBHEHUU
Pemrenue TeKCTOBBIX 3a1a4 C

86 | moMomIBI0 APOOHO-PATMOHAIBHBIX
ypaBHEHUU
Pemrenyne TeKCTOBBIX 3a1ad C

87 MTOMOIIIBLIO JPOOHO-PAMOHATTEHBIX
ypaBHEHUU
Perrenye TeKCTOBBIX 3a1ad C

88 MTOMOTIIBIO IPOOHO-pAITMOHATBHBIX
ypaBHEHUU

89 l“pa(bnqecFaﬂ WHTEpIpeTaIus
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

90 KounTponbnas pabora no teme
"IpoOHO-panOHaNIbHEIE YpaBHEHUS "

o1 Ob6nacTh onpeaeneHus: © MHOKECTBO
3HauYeHUH PyHKIUU

92 Ob6nacTh onpeaeneHuss © MHO)KECTBO
3HauYeHUH PyHKIUU

93 | CnocoO6b13ananuspyHKINH

94 | TI'paduxdyHkmrm

95 UreHue cBOCTB (PyHKLNU 1O €€

rpa¢uxy. Ilpumepst rpadpukon




(GyHKIUH, OTpaXKAIONIUX pPealbHbIe
IIPOLIECCHI

OyYHKIMY, ONUCHIBAIOLIUE MTPAMYIO U

96 | oOpaTHY IPONOPIHOHAIBHBIE
3aBHCUMOCTH, UX TpaduKu
OyYHKIMH, OTIMCHIBAIOIITUE MPSIMYIO H

97 | o0OpaTHYO MPOTIOPIIHOHATHHBIE
3aBHUCHUMOCTH, UX TpaduKu
OYHKIMH, OTIMCHIBAIOIITUE MPSIMYIO H

98 | oOpaTHy0 TPONOPIHOHATHHBIE
3aBUCHUMOCTH, UX TpaduKu

99 OyHKIUAY = X2 U e€ CBONCTBa

10 .

0 OyHKIMA Yy = X2 U €€ CBOWCTBA

10 .

1 OyHKIMA Y = X3 U €€ CBOWCTBA

10 N

5 OyHKIMSA Yy =K/X U €€ CBOHCTBA

10 N

3 OyHKIMA Yy =K/X U €€ CBOHCTBA

10 .

4 OyHKIMA Yy =VX U e€ CBOICTBa

10 | KonTposbHas paboTa 1o Teme

5 "OyHKIHH"

10

5 CreneHs C HeTpIMIIOKa3aTeNeM

10 CBoiiCcTBa CTENEHU C 1EJIBIM

7 MoKa3aTeaemM




10

CBOJiCTBa CTENEHH C IIETBIM
roxasarejieM

10 | CBoiicTBa CTEIICHHU C IETBIM

9 oKa3zaTeyieM

11 [Ipeobpa3oBaHne BEIpAKEHHI,

0 COJIepKAIUX CTETIEHH C IeJTBIM
MoKa3aTesieM

11 [IpeoGpa3oBanue BbIpaKeHUM,

1 COJIep KAIUX CTETIEHH C IeJTbIM
MoKa3zaTesieM

11 [IpeoGpa3oBanue BhIpaskeHUH,

) COJIEp KAIUX CTETIEHH C TeITbIM
MoKa3zaTesieM

11 .

3 CraHIapTHRIBHYNCITA

11 .

4 CraHIapTHRIBHYNCITA

11 | JleiicTBHS ¢ YnCIaMu, 3aIUCAHHBIMH B

5 CTaHIaPTHOM BUJIC

11 | JleiicTBHA ¢ YnCIIaMU, 3alIMCAaHHBIMH B

6 CTaHJaPTHOM BUJIC

1 Pa3zMepbl 00bEKTOB OKPY)KAIOIIETO

7 MUPA, JITUTEIBHOCTD MTPOIIECCOB B
OKpYIKaroleM MUpe

1 PazMepbl 00bEKTOB OKPYKAIOLIETO

3 MUPA, ATUTEIBHOCTb MPOIIECCOB B
OKpYKaroleM Mupe

11 | Pa3mepbl 0OBEKTOB OKPYKAIOIIETO




MUpa, [UTATETHHOCTh TPOIIECCOB B
OKpYXKaroleM MUpe

32 Jenenue ¢ ocTaTkoM

12 | CpaBHEHUS LETBIX YHCET 110 MOIYIIIO

1 HAaTypaJbHOIO YUCIIA

12 CpaBHEHHS TENIBIX YUCEIT TI0O MOTYJTIO

2 HaTypaJIbHOTO YKcia

12 . .

3 CBoiicTBacpaBHEHUUITOMOTYITIO

12 . .

4 CaoiicTBacpaBHEHUUITOMOTYITFO

12 OcTaTKu CyMMBI U TPOU3BEACHUS T10

5 JTAHHOMY MOTYJTIO

12 | KouTpoapsHas padboTa 1o rTeMam

6 "Cremnrean", "JlemumocTts"
[ToBTOpenue u 06o6menHue. Pemenne

12 JIMHEWHBIX HEPABEHCTB C OJTHOM

7 MEPEMEHHON U CUCTEM JIMHEHUHBIX
HEPABEHCTB C OJIHOW MEPEMEHHON
[ToBTOpeHue u 06o00mEeHne. Pemenue

12 JIMHEWHBIX HEPABEHCTB C OJTHOM

8 MEPEMEHHON U CUCTEM JIMHEHUHBIX
HEPABEHCTB C OJIHOM MEPEMEHHON
[ToBTOpeHue u oboOIIeHNE.

12 | ToxnecTBeHHbIE TpeoOpa30BaHUS

9 BBIPKEHUH, coaepKalnux

apu(pMeTHYeCKre KBaJIpaTHble KOPHU




[ToBTOpenue u o6o0menue. Pemenne

13 KBaJpaTHbIX YypaBHEHU. Pemienue 1

0 TEKCTOBBIX 33/1a4 C TIOMOIIbIO
KBaJPaTHBIX YPaBHEHUU

13 | TIloBropenue u 0606meHne. Pemenne 1

1 3a/1a4 U3 peajabHOM KU3HU

13 [ToBTOpenue u 0600IIEHNE.

5 ToxnecTBeHHble MpeoOpa3zoBaHUs 1
paIMoOHaIBHBIX BRIPAKCHUN
[ToBTOpenue u o6obmenue. Pemenne
TpOOHO-paIMOHATFHBIX YPABHEHU,

13 | CBOAAIIIXCA K JTUHEHHBIM WM K

3 KBaJIPAaTHBIM ypaBHEHUSIM. 1
PemrennerekcToBBIX3a1aY C
MTOMOIIBIOPOOHO-
palMOHAIbHBIXYPaBHEHU I

13 [ToBTOpenue u o6obmenHue. Pemenne

4 TEKCTOBBIX 33]1a4 Pa3IMUYHbIMU 1
criocobaMu

13

5 HroroBaskoHTpoJIbHasspaboTa 1

13 [ToBTOpeHuUe u 0600mEeHNe. Pemenue 1

6 3a/1a4 U3 peasbHOU KU3HU

OBIIEE KOJIMYECTBO YACOB I10 13
I[TPOTPAMME 6




9 KUIIACC

Ne

~

Temaypoka

KoaudecTBo4acon

Bce
ro

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jarauzyyq
eHHs

DileKTpOoHHbIeU(pOBbICOOPa3OBAT
eJIbHbIEpecypChl

Oynkiusa. CBoiicTBa QYHKIINN:

HYJIH (PYHKIHH, TPOMEKYTKA
3HAKOIMOCTOSIHCTBA (DYHKITHH,
MIPOMEXYTKH BO3paCTaHUS U
yObIBaHUS (QYHKINH, YETHBIE U
HEYETHbIE PYHKIINU,
HauOoJIbIlIee U HaUMEHbIIEE
3Ha4YeHUs (PYHKITIH

Oynkiusa. CroiicTBa QYHKITNN:

HYJIH (PYHKIHH, TPOMEKYTKA
3HAaKOMOCTOSIHCTBA (PYHKIINH,
MIPOMEXYTKHA BO3PACTAHUS U
yObIBaHMS (DYHKIIUH, YETHBIE U
Heu€THBIC QYHKITUH,
HauOOJIbIIICe U HAUMEHbIIIEE
3Ha4YeHUsT (HYyHKIIUU

[Toctpoenue rpagukoB
GYHKIMN C TOMOIIBIO
npeoOpa3oBaHU

IToctpoenue rpapukos
GyHKIUH C TOMOIIBIO
npeoOpa3oBaHU




Ksagparusiii Tpéxunen. Kopau
KBaJPaTHOIO TPEXUJICHA

Paznoxenue kBaspaTHOro
TpEXUJICHA Ha JIMHEIHBIE
MHOKHUTEIH

Paznoxenue kBaspaTHOro
TpEXUJICHA Ha JINHEIHBIE
MHOKHUTEIHN

KBanparnunas ¢pyHkuus u eé
CBOMCTBA

[Tapaboma, KoOpIMHATHI
BEPIIMHBI apaboibl, 0Ch
CUMMETPUHU NTapaloJIb

10

[TocTpoennerpadukakBaapaTi
YHOU(YHKITUN

11

[TocTpoennerpadukakBaapaTi
YHOU(YHKITUN

12

[Toctpoenuerpadukakpamparu
YHOU(YHKITUN

13

[Tonosxenue rpaduka
KBaJ[paTUYHOU (DYHKIIUU B
3aBHCHUMOCTH OT €€

ko3 durmeHTon

14

[Tonosxenue rpaduka
KBaIpaTHYHOUN (YHKIINU B
3aBHCHUMOCTH OT €€

K03 UITUEHTOB

15

Hcnonb3oBaHne CBOUCTB




KBQJIpAaTHYHOUN QPYHKIIUU IJIs1
pelIeHus 3aaa4

16

Hcnonp3oBaHue CBOUCTB
KBJIpATHYHOUN QPYHKIIUU JJIsI
penieHus 3aaa4

17

Hcnonp3oBaHue CBOUCTB
KBaJIpaTUYHON QPYHKUIUU JJIs
perieHus 3aaa4

18

CrenenHble QyHKIUH C
HaTypaJIbHBIMU TIOKa3aTeNIMU,
uX rpaduKu 1 cCBOMCTBA

19

Crenennbie QyHKIUH C
HaTypaJIbHBIMU TIOKa3aTeNIMU,
WX rpaduKu U CBOMCTBA

20

Crenennbie QyHKIMH C
HATYpaJIbHBIMH ITOKA3aTEISIMH,
WX rpaduKu U CBOMCTBA

21

Crenennbie QyHKIUH C
HaTypaJIbHBIMU TIOKa3aTeNAMU,
uX rpaduKu 1 CBOKMCTBA

22

I'paduxudyrkimii: y = VX , y
=3x,y=|x|

23

I'padbukudynkumii: y =Vx , y=
Wx, y=|x|

24

I'paduxudyrkimii: y = VX , y
=3x,y=|x|

25

KonTponpHas paboTa o teme
"OyHKuMKn"




26

ITonsATHE O pemeHun
HEPABEHCTBA C OJTHOU
IIEPEMEHHOM.
MHO%eCTBOPEILICHUIHEPABEHC
TBa

27

KBanparHbsle HepaBeHCTBa C
OJHOU MEPEMEHHOM

28

KBagparHbsle HepaBeHCTBa C
OJHOU MEPEMEHHOM

29

Pemrenne HepaBeHCTB
rpaguIecKuM METOJOM H
METO0/IOM UHTEPBAJIOB

30

Pemrenne HepaBeHCTB
rpagu4ecKuM METOJ0M H
METO/IOM UHTEPBAJIOB

31

HepaBencrtaa,
COJIepKalIue3HaKMOIYIIs

32

HepaBencraa,
COJIeprKalIue3HAKMOTYIIs

33

CucTteMbl HEpaBEHCTB C OJIHOM
MepeMEHHOM

34

CucTteMbl HEpaBEHCTB C OJIHOM
MepeMEHHOM

35

Pemenue TeKCTOBBIX 3a71a4 C
IOMOIIIBIO HEPABCHCTB, CUCTEM
HEPaBCHCTB

36

Pemienne TeKCTOBBIX 3a4a4 C
IOMOIIIBIO HEPABCHCTB, CUCTCM




HEpPABEHCTB

37

HepasenctBo ¢ nByms
nepeMeHHbIMU. Perienue
HEPABEHCTBA C IBYMs
[IepEMEHHBIMU

38

I'padmgeckuit MeTo | pereHUsI
CHCTEM HEPaBEHCTB C JIBYMsI
MIePEeMECHHBIMU

39

Cucrembl HCPAaBCHCTB C IBYMs
MNEPEMEHHBIMHA

40

KonTpossHas pabora no teme
"KBagparHsle HepaBeHCTBA"

41

bukBanpaTHeieypaBHEHHS

42

[Tpumepsl npuMeHeHUI
METO/I0B PABHOCUJIbHBIX
npeoOpa3oBaHMii, 3aMEHBI
epeMeHHOH, TpadUIecKoro
METO/1a IIPU PelIeHUN
ypaBHeHUH 3-1i U 4-i1 cTeneHei

43

[Ipumepsl npuMeHeHUIA
METOJIOB PABHOCHJIbHBIX
peoOpa3oBaHuii, 3aMEHbI
NepeMEeHHOH, rpaduyeckoro
MeTO/Ia MPH PeLICHUH
ypaBHeHu# 3-i u 4-ii cTeneHen

44

IIpuMepsl npUMeHEHM
METOJI0B PaBHOCHJIBHBIX
peoOpa3oBaHuii, 3aMEHbI




nepeMeHHOH, rpaduIecKoro
MeTO/ia MPH PEeLICHUN
ypaBHeHUH 3-11 u 4-i1 cTeneHen

45

Pemenue npoGHo-
palroOHaJIbHBIX ypaBHeHI/If/'I nu
HEPaBEHCTB

46

Pemenne npoGHo-
palroOHaJIbHBIX ypaBHCHI/Iﬁ n
HEPaBEHCTB

47

Pemenue mpoGHo-
paI_[I/IOHaJ'II)HI)IX ypaBHeHI/Iﬁ nu
HEPABEHCTB

48

Pemenue mpoGHo-
paIMoHaIbHBIX YPAaBHCHUN 1
HEPABCHCTB

49

Pemenue cucrem ypaBHeHUM €
JBYMsI IEPEMEHHBIMU

50

Pemenue cucrem ypaBHEeHU ¢
JBYMsI IEPEMEHHBIMU

51

Pemenue npocrenmux cucrem
HEJIMHENHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU

52

Pemenne nmpocTemmx cucrtem
HEJIMHENHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU

53

Pemenue npocrenmux cucrem
HEJIMHENHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU




54

Pewrenne npocrenmmx cucreM
HEJIMHEHUHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

55

I'padmgeckuit MeTo | pereHUs
CHUCTEMBbI HEJTMHENHBIX
YPAaBHEHUH C JBYMs
nepeMeHHbIMU

56

I'paduueckuit Mmeros pereHus
CHUCTEMBI HEJTUHEHMHBIX
YpaBHEHUH C IBYMsI
TepeMEHHBIMU

57

CucreMa IByX HETMHEMHBIX
YpaBHEHUH C IBYMSI
IIEPEMEHHBIMU KaK MOJIEIb
peanbHOM CUTYyalnu

58

CucreMa IByX HETMHEMHBIX
YpaBHEHUH C IBYMSI
MePEMEHHBIMU KaK MOJICITb
peanbHOM CUTYaIuu

59

CucreMa JIByX HEJTMHEHMHBIX
YpaBHEHUH C IBYMS
MePEMEHHBIMU KaK MOJICIIb
peaIbHON CUTYaIlNH

60

Cucrema 1ByX HEJIMHEHHBIX
YpaBHEHUH C ABYMs
MEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTyaluu

61

Cucrema HEIMHEHHBIX
ypaBHeHI/Iﬁ C nmapamMeTpomM




62

Cucrema HeJMHENHHBIX
YPaBHEHUH € ITapaMeTpoM

63

Cucrema HeJIMHEHHBIX
YPaBHEHUH € ITapaMeTpoOM

64

[Ipocrenmme HepaBeHCTBA C
ABYMA ICPEMCHHBIMU U UX
CHUCTEMBI

65

KonTpombHas pabora no teme
"VYpaBHeHMsI, HEpaBEHCTBA U
HX CUCTEMBI"

66

ITonaTre uyncIoBOM
MOCJIEA0BATENHLHOCTH.
Koneunsie 1 0eckoHEYHbBIE
MOCJIEA0BATEILHOCTH

67

OrpanuueHHas
MOCJIEIOBATEIBLHOCTb.
MOHOTOHHO BO3pacTaroast
(yObIBaro1as)
MIOCJIEIOBATEILHOCTh

68

CnocoOsbl 3agaHus
MOCJICIOBATEIIbHOCTH
OIMCATEIbHEIHN, TAOJUYHBIN, C
MOMOIIBI0 (POPMYIIBI N-TO
4JieHa, PeKYpPPEHTHBIN

69

Apugpmernueckas u
rE€OMETPUYECKAANPOTrPECCUU

70

Apugpmernueckas u
re€OMETPUYECKAAIIPOTrPECCUN




71

CBoiicTBa 4JIEHOB
apu(pMETHIECKON U
r€OMETPUUYECKON MTPOrpeCCUit

72

CBoiicTBa 4JIEHOB
apu(METHIECKON U
r€OMETPUUYECKON MTPOrpeCCUit

73

@OopMyIIBI N-TO YJIEHA
apudmeTnyeckoil u
r€OMETPUYECKON NPOrpeccuit

74

@opMyIIbI N-TO YJIEHA
apudmeTnyeckoil u
T€OMETPHUUYECKON MPOTrpeECCUit

75

@opMyIIbI N-TO YJIEHA
apupMETHIECKON U
reOMETPUUYECKON TPOrpeccuid

76

®opmysbl CyMMBI IEPBBIX N
YJICHOB apu(PMETHIECKON U
reoOMETPUUYECKON POrpeccuid

77

DopMmysbl CyMMBI IEPBBIX N
4JIeHOB apu(pMeTnyecKkoii u
reoOMETPUUYECKON POrpeccuid

78

Dopmysbl CyMMBI IEPBBIX N
4JIeHOB apu(pMeTHyecKoii u
reoMEeTPUUYECKOM porpeccuid

79

3&,[[21‘{1/1 Ha ITPOLCHTHI,
0aHKOBCKHE BKJIaJbl 1
KpCAUTHI

80

33,[[21‘11/1 Ha ITPOLCHTHI,




OaHKOBCKUE BKJIAJBI U
KPCIIUThI

81

3asauy Ha MPOLIEHTHI,
0OaHKOBCKHE BKJIAJbI U
KPCIUTHI

82

3aauy Ha MPOLIEHTHI,
0OaHKOBCKHE BKIAbI U
KpEIUTHI

83

3aauM Ha MPOLIEHTHI,
0aHKOBCKHE BKIAbI U
KpPEAUTHI

84

3ajaun Ha MPOIICHTHI,
0aHKOBCKHE BKIAbI U
KpPEAUTHI

85

3aga4yu Ha MPOLEHTBHI,
OaHKOBCKHE BKJIAJBI U
KPEIUTHI

86

[IpencraBieHne o CX0AUMOCTH
MOCJIEIOBATENLHOCTH, O
CYMMHUPOBaHUH OECKOHEYHO
yOBIBAOIIEH T€OMETPHUUECKOMN
MpOrpeccuun

87

IIpencraBienue 0 CXOAUMOCTH
IIOCJIEOBATEIBLHOCTH, O
CYMMHUPOBAaHUH OECKOHEUHO
yOBIBarOLIeH reoMeTpruiecKoi
[IPOrpeccuu

88

MeroamaTeMaTHYECKOMUHTYK




JR8%0%0

89

MertoamaTeMaTHYECKOMUHIYK
1105044

90

KonTtponsHas pabora o Teme
"Yucnosble
MOCIIEIOBATEIHLHOCTH U
nporpeccun”

91

Kopens n-it crenenu.
CpoiicTBa KOpHS n-i cTeneHu

92

Kopens n-it crenenu.
CBoiicTBa KOPHS N-U CTENIEHU

93

Kopens n-it crenenu.
CBoiicTBa KOPHS N-U CTENEHU

94

CreneHp ¢ panoHaIbHBIM
MoKazaTesieM U €€ CBOMCTBA

95

CreneHp ¢ paniMoHaIbHBIM
MoKazaTesieM U €€ CBOMCTBA

96

CreneHns ¢ pannoOHaJIbHBIM
IokKasaTelieM M €€ CBOMCTBA

97

ToXnecTBEHHBIE
npeoOpa3oBaHMs BBIPAKESHUH,
coJiepKaliux KOpeHb n-i
CTENEHHU

98

ToxnecTBeHHbIE
peoOpa3oBaHus BBIPAKEHHH,
coJepaKalux KOpeHb n-i
CTEIIEHU

99

ToxaecTBEHHBIC




peoOpa3oBaHMs BEIPAKECHUH,
coJepKalux KOpeHb n-i

CTEIIEHH
ToXaecTBEHHBIC

10 peoOpa3oBaHMsI BRIPAKECHUH,

0 COJIepIKAIUX CTETICHD C
paIMoHaILHBIM MTOKa3aTeIeM
ToxaecTBeHHBIC

10 peoOpa30BaHMsI BEIPAKEHUH,

1 COJIepKalluX CTENEeHb C
paIMoHaILHBIM MTOKa3aTeIeM

10 KonTponbHas pabora no teme

9 "CreneHns ¢ palMOHaIbHBIM
mokaszarenem"
[ToBTOpEeHME M 000OIIECHNE.

10 Ywcrna ¥ BIYUCIICHUS (3aITUCh,

3 CpaBHEHUE, JCUCTBUS C
JNCHCTBUTEILHBIMU YUCIIAMH,
YHUCIIOBas IIpsiMast )
[ToBTOpEeHME M 00OOIIECHNE.

10 Yucia 1 BBIYUCIICHUS (3aITUCh,

4 CpaBHEHHE, JCHCTBHS C
JNEHCTBUTEILHBIMU YMCIIAMH,
YHCIIOBas IIpsiMast)
[ToBTOpEHME M 00OOIIECHNE.

10 Yucaa ¥ BEIYMCICHUS

5 (TIpOIIEHTHI, OTHOIIICHHUS,
MIPOHOPIIMH)

10 [ToBTOpenue u oboOIeHNE.




Hucna v BIYMCICHUS
(TIpOLIEHTHI, OTHOIIICHHS,
IIPOIIOPLIUN)

[ToBTOpenue u oboOIIeHNE.

10 Uucna 1 BBIUMCIICHHS
7 (pelreHue 3a1a4 U3 peaabHOM
AKU3ZHN)
[ToBTOpenue u 06oOIIEHNE.
10 Uucna v BRIUMCIICHHS
8 (perieHue 3a/1a4 U3 pearbHON
AKU3ZHU)
[ToBTOpEeHME M 000OIIEHNE.
10 Uucna v BEIYMCIICHHS
9 (oxpyriieHHe, MPUOIIKEHUE,
OIIEHKA)
[ToBTOpEeHME M 000OIIECHNE.
1 TexkcroBbie 3a1aun (penieHne
0 TEKCTOBBIX 3324
apu(pMETUYECKUM H
anreOpanvecKuM CrocodaMm)
[ToBTOpEeHME M 000OIIEHNE.
1 TekcToBbIe 3aauu (peHIcHHE
1 TEKCTOBBIX 33124
apu(METHYECKUM U
anreOpanvecKuM CrocoOaMm)
[ToBTOpeHue u o0oOIIeHNE.
11 TexcToBble 3a1auu (pereHue
2 TEKCTOBBIX 3314

apu(pMETHYECKUM U




areOpanveckuM croco0amm)

11

[ToBTOpenue u oboOIIeHNE.
TexkcroBblie 3a1auu (perieHue
TEKCTOBBIX 3324
apupMeTHIECKUM U
anreOpandeckuM crocodamm)

11

[ToBTOpenue u 06oOIIEHNE.
TexkcToBble 3a1aun (pemieHue
TEKCTOBBIX 3314
apupMETUUECKUM H
anredpanveckuM croco0amm)

11

[ToBTOpEeHME M 000OIIEHNE.
TexkcToBbie 3a1aun (penieHne
TEKCTOBBIX 3a]1a4
apu(pMETHIECKUM H
anreOpanvecKuM CrocoOaMm)

11

[ToBTOpEeHME M 000OIIEHNE.
AureOpandecKie BRIPaKCHHS
(mpeoOpazoBaHue
aNreOpanvdecKux BhIPAKEHHIH,
COJIEpKAIUX CTETICHB C LEIBIM
MTOKa3aTeJIeM)

11

[ToBTOpEHME M 00OOIIECHNE.
AureOpandeckue BhIpaKeHUs
(mpeoOpa3oBaHue
anredpanveckux BhIpaKEHUH,
COJIep>KalUX CTETCHb C IETBIM
MoKa3aTesem)

11

[ToBTOpeHue u oboOIIeHNE.




AnrebpanyecKue BbIPAKEHHS
(mpeobpazoBanue
anreOpanvdecKux BBIPKEHHH,
COJIePIKAIUX CTEICHB C [EITbIM
MOKa3aTeJIeM)

11

[ToBTOpEHue u 06001IEHNE.
Anrebpandeckue BbIpaKeHUs
(mpeoOpazoBaHue
anredpanvecKkuX BbIpaKeHU,
CoJIepKaIIuX
apu(METHUECKUNA KBAIPATHBIN
KOPEHb)

12

[ToBTOpEeHME M 000OIIEHNE.
AnreOpanveckre BoIpaKEHUS
(mpeoOpazoBaHue
anreOpanvecKuX BhIPAKECHUMH,
coJIeprKalIux
apruMETHUECKUA KBaIPATHBIN
KOpEHB)

12

[ToBTOpEeHME M 000OIIECHNE.
Anrebpandeckue BbIpaKeHUS
(mpeoOpa3oBaHue
anredpanveckuX BhIpaKEHUH,
COJIeprKalIuX
apru(METUYECKUA KBAIPATHBIN
KOPEHB)

12

[ToBTOpeHue u oboOIIeHNE.
AnreOpanyeckue BBIpaKECHUS
(mpeoOpazoBaHMe LENBIX U




JIPOOHO-PAIMOHATBHBIX
BBIPAYKEHUIN)

12

[ToBTOpEHue u 06001IEHNE.
AnreOpandecKue BhIpaKeHUs
(mpeobpazoBaHuUe MEIBIX U
JIPOOHO-PAMOHATBHBIX
BBIPAYKEHUIN)

12

[ToBTOpenue u 06oOIIEHNE.
Anrebpandeckue BbIpaKeHUS
(mpeoOpazoBaHue LETBIX U
JTPOOHO-PAIIMOHATIEHBIX
BBIPAYKEHUIN)

12

[ToBTOpEeHME U 000OIIEHNE.
AnreOpanveckre BbIpaKEHUS
(mpeoOpa3oBaHue LETBIX U
JIPOOHO-PAIIMOHATIEHBIX
BBIPAKCHUI)

12

[ToBTOpEeHME M 000OIIECHNE.
AnreOpanvecKue BhIPaKCHHS
(pa3no’keHre MHOTOYJICHA Ha
MHOKHTEIH, B TOM YHCIIE C
UCIIOJIb30BaHUEM (POPMYJT
COKPAIIIEHHOTO YMHOKEHHS)

12

[ToBTOpEHME M 00OOIIECHNE.
AnreOpanvecKue BhIpaKCHHS
(pa3nokeHre MHOTOUYJIeHA Ha
MHOYKHTENH, B TOM YHCIE C
UCIO0JIb30BaHUEM (HOpMYI
COKPAIIIEHHOTO YMHOXEHHSI)




[ToBTOpenue u oboOIIeHNE.
AnrebpanyecKue BbIPAKEHHS

12 (pa3no’keHre MHOTO4JIeHa Ha

8 MHOKHTEJIM, B TOM YHCIIC C
WCIIOJIb30BaHUEM (POPMYIT
COKpAILIIEHHOT'O YMHOXEHHSI)
[ToBTOpEeHue u 060061IEHNE.

12 Anrebpandeckue BbIpaKEHUS

9 (MoenupoBaHue ¢ TOMOIIbIO
(hopMys peanbHBIX MPOIECCOB
U SIBJICHUI)

13 OyHK1IMU (IOCTPOEHUE,

0 CBOMCTBA U3yYEHHBIX
yHKIHiN)
[ToBTOpEeHME M 000OIIECHNE.

13 OyHKIUU (TOCTPOCHHUE,

1 CBOMCTBA M3yYEHHBIX
yHKuHiN)
[ToBTOpEeHME M 0600IIECHNE.

13 OyHKIUU (TOCTPOCHHUE,

2 CBOMCTBA U3yYEHHBIX
yHKmii)
[ToBTOpEHME M 00OOIIECHNE.

13 Oynkuuu (rpadpudeckoe

3 pelleHre ypaBHEHU 1 X
CUCTEM)

13 [ToBTOpeHue u oboOIIeHNE.

4 Oynkuu (rpadguueckoe

pEllIeHNEe YpaBHEHUHN U UX




CUCTEM)
13
5 HroroBaskoHTposibHasipaboTa 1
13 [ToBTOpEHue u 06001IEHNE.
6 @OyHKIMU (MOIEIUPOBAHUE 1
peaJIbHBIX ITPOLIECCOB)
OBUIEE KOJIMYECTBO YACOB 136

10 [TPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






