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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsieTCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHusA: OHA O0ECIEYMBAET U3YUYCHHUE IPYTUX JUCIHUIUIMH KaK €CTECTBEHHO-
HAy4yHOro, TaK M TYMaHUTapHOTO IIMKJIOB, €& OCBOCHHE HEOOXOIUMO s
MPOJOKEHUsT 00pa3oBaHMs W ISl TOBCEAHEBHOW KWM3HU. PaszButue vy
0oOydJaroluXcs Hay4YHbIX TNPEACTaBICHUM O TMPOUCXOXKICHUM U CYIIHOCTH
anredpanyeckux abCTpaklMif, crnoco0e OTpPaKeHHUs MaTeMaTUYECKOM HayKou
SBJICHUH W TIPOIIECCOB B TMPUPOAE U OOIIECTBE, POJU MAaTEeMaTHYECKOTO
MOJICIMPOBAHMS B HAYYHOM MMO3HAHUU U B TPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAy4YHOT'O MUPOBO33PEHUS U KAYECTB MBIILICHHS, HEOOXOUMBIX JJISl a/IaTalluu B
coBpeMeHHOM 1 poBOM obIIecTBe. M3ydueHue anredpbl obecrieyuBaeT pa3BUTHE
yMeHUs HaONoJaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIILJICHUSI, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM
JeWCTBHS, BBIBOJBI, (OPMYIUpOBaTh yTBepxKaeHus. OcCBOeHUE Kypca anreOpbl
obecrieurBaeT pa3BUTHE JIOTHIECKOTO MBITIICHUSI 00YJaIOUXCsl: OHU UCTIONB3YIOT
JEyKTUBHBIC M HWHIYKTHUBHBIE PacCyXIeHus, 000O0IeHNEe W KOHKPETH3aIIMIO,
abctparupoBanue u aHanoruto. OOyueHue anredpe MpearnoyiaraeT 3HaAUYNTEIbHBIN
00BEM CaMOCTOSITENIHHOMN JIEATETLHOCTH 00YYaIOIINXCS, TOITOMY CAMOCTOSITETLHOE
pelieHre 3a7ad  OOyYaroIIMMUCS SIBIIAETCS peaju3aluei JesTeIbHOCTHOTO
NPUHIIAIIA 00yUYEHUS.

B crpykType mporpamMmpl yueOHOTO Kypca «Anredpa» yriyO0ia&HHOTO
U3Y4YCHHs] OCHOBHOE MECTO 3aHHMAIOT COJEpP>KATEIbHO-METOJUYECKUE JIMHHH:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «Dyukuum». Kaxmas u3 3THUX cojep:KaTeabHO-METOIUYECKUX
JMHUNA pa3BUBAETCA Ha MPOTSKEHUH TPEX JIET U3YUEHHUS Kypca, B3aUMOJIEUCTBYS C
IPYTUMU €ro JUHUAMH. B Xoae u3ydeHHs Kypca OOydaromuMcs MNPUXOIUTCS
JIOTUYECKU PACCYKIaTh, UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBsA3M
C 3TUM B MPOTPaMMy y4eOHOTr0 Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKHU, TMPEJCTABICHHbBIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTHU4YeCKOTO
oOpa3oBaHUsS ®  CHOCOOCTBYIOIIME  OBJAJCHHUIO OOYYaIOIMIMMHUCS  OCHOB
YHUBEpPCAJIBHOTO MaTeMaTH4ecKoro s3bika. Coaep:KaTelbHOW M CTPYKTYPHOM
O0COOEHHOCTBIO YYEOHOTO Kypca «ANredOpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxxanune muHUM «YuCAa W BBIYUCICHUS» CIYXKUT OCHOBOM s
JadbHEUIIEro U3y4YeHUs MAaTeMAaTHKH, CIIOCOOCTBYET PA3BUTHIO Y OOYyYarolIUXCs
JIOTUYECKOTO MBIILICHUS, POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJTOPUTMAMHU, a
TaKXe NMPUOOPETECHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOAUMBIX ISl IOBCEHEBHOM
Ku3HU. PazBuTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUS
CBSI3aHO C pAIMOHAIBHBIMM U HPPAlMOHAIBHBIMUA YHCIIaMH, (HOPMUPOBAHUEM



MIPEACTABICHUN O JEHCTBUTEIBHOM YUCIIE. 3aBEPILIECHUE OCBOCHUS YUCIOBOW JIMHUN
OTHECEHO K CpeHeMY o0I1eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO y OOYyHAIOUIUXCS
MaTeMaTUYeCcKOro arrmapara, HeoOXOAMMOro Jid pelleHus 3a7ady MaTeMaTHKH,
CMEXHBIX MIPEIMETOB U OKpYy:Karouieil peasbHOCTU. Ha ypoBHE OCHOBHOTO 00111€r0
oOpa3oBaHus y4eOHBII MaTepuan TPYNIUPYETCS BOKPYT  pallMOHAJIbHBIX
BBIpAKEHUU. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHUSI MAaTEMaTUYECKUX MOJENE, ONUCaHUSd TPOLECCOB U  SIBICHUM
peanbHOro Mupa. B 3a1aun o0yuenus anredpe BXOIAT TAKKe JalibHEWIee pa3BUTHE
ANITOPUTMUYECKOTO MBIIICHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
uHOOpPMATUKK, U  OBJIAJICHUE HAaBbIKAMH  JICIYKTUBHBIX  PaCCYKJICHUIA.
[IpeoGpa3zoBanrue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(prUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
0o0ydJaromuMHCsl 3HaHUN O (QYHKIUSAX KaK BaKHEWIIEeW MaTeMaTHYeCKOW MOJCIH
JUTSL OTUCAHUS ¥ KCCIIEOBAHUS pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B IPUPOJIE U
oOmrecte. M3yuenue marepuaia crmocoOCTBYET Pa3BUTHIO Y 00yUaIOIIUXCS YMEHUS
UCIIOJIB30BATh PA3JIMYHbIC BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATHKH —
CJIOBECHOT'O, CMMBOJIMYECKOT0, TpaduyecKkoro, BHOCUT BKJIaJ B (popMupoBaHUE
IPEACTaBICHUN O POJIM MAaTEMAaTUKH B Pa3BUTHH [IUBWIN3ALUN U KYJIbTYPHI.

VYrnyOnéHHblil Kypce anre0psl XapaKTepUu3yeTcsi U3y4eHUEM JOTIOTHUTEIHHOTO
TEOPETUYECKOTO ammapara u CBI3aHHBIX C HUM METOJIOB pPEIICHHs 3a1ad. Airedpa
SBIISIETCS SA3BIKOM JIJISl ONMMUCAHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM
MaTeMaTU4YeCKoro mojenupoBanus. [Ipm 3ToM camu OOBEKTHI MaTeMaTHYECKHX
YMO3aKJIIOUYCHU ¥ TIPpUHATBIE B airedpe TNpaBWwiia MX KOHCTPYHWPOBAHUS
CIIOCOOCTBYIOT (hOPMHUPOBAHUIO YMEHUM OOOCHOBHIBATH W JOKA3bIBATH CYXKICHHS,
pPa3BUBAIOT MATEMaTUYECKYI0 MHTYMUIMIO, KPAaTKO M HArJISIAHO PACKPBIBAIOT
MEXaHU3M JIOTHYECKUX MMOCTPOEHUM U ydaT uX nNpuMeHeHuto. Tem cambiM anredpa
3aHMMAeT OJHO W3 BEAYIHMX MECT B (OPMHUPOBAHUU HAYYHO-TEOPETUUECKOTO
MBIIUICHUS] 00YYaOIINXCS.

CornacHo yueOHOMY IuIaHy B 7-9 Kjaccax u3y4daercsi y4eOHBIA Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEIYIOIINE OCHOBHBIE pa3esibl COJAEpKaHUS:
«Uucna u BBIUMCICHUS», «ANreOpandeckue BbIpaXKEHUS», «YPaBHEHUS W
HEPABEHCTBA», «DYyHKIUNY.

Ha uzyuenue yueGHoro kypca «Anredpa» orsoautcs 408 yacos: B 7 kiiacce —
136 yacos (4 yaca B Heento), B 8 kinacce — 136 yacos (4 yaca B Hefiento), B 9 kinacce
— 136 yacoB (4 yaca B HEJIEJIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yucsia v BLIYUCTICHUS

Panmonansabie uncna. CpaBHEHHE, YNOPSAIOYMBAHUE W apuUPMETHUUYECKUE
JNEUCTBUA C pallMOHAIBHBIMU YncliaMu. YucnoBas npsimasi, MOJ1yJIb YUCIA.

CreneHb ¢ HaTypaJibHBIM IIOKa3aTeleM W €€ CBOMCTBA. 3amuch 4YuCiIa B
JNECSITUYHOMN MO3UIIUOHHON CUCTEME CUUCIICHUS.

Pemiennie TekcTOBBIX 3a/au apupmMeTHIeCKUM criocodoM. Pemienue 3amau u3
peanpbHOM MPAKTUKHU HA YaCTH, HAa IPOOH, HA TTPOLICHTHI, TPUMEHEHUE OTHOIICHUN U
POTOPIMIA MPU PEIICHUH 3a7a4, PeIICHUE 3a/1a4 Ha JBIKECHHE, PaboTy, MOKYIIKH,
HaJIOTH.

JenumocTts 1enbix uncen. CBoicTBa AETUMOCTH.

IIpocthie U coctaBHble uucia. YETHble W He4y€THble uucha. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. TlpusHaku JE€IUMOCTH CyMMBbI U
MPOMU3BECHHUS LIEIbIX YUCEN MIPU PEUICHUH 3a7a4 C IPAKTUYECKUM COJICPKAHUEM.

HauGonpmuit oOuuit genurens 1 HauMeHblllee 00111ee KpaTHOE JABYX YHCET.
B3anmHO npocTeie uncia. Anroputm EBkinaa.

Henenue ¢ octaTkoM. ApudmeTrndeckre ornepanny Hajl OCTaTKaMH.

AsireOpanyeckue BbIpasKeHUs

BelpaxkeHne ¢ nepeMEHHbBIMH. 3HAUYEHUE BBIPAXKEHHUS C IEPEMEHHBIMH.
[IpencraBienne 3aBUCUMOCTH MEXKITY BETUYHMHAMH B BUIE (HOPMYIIBI.

ToxnectBo. ToxaecTBEHHBIE MPEOOPA30BAHKS ANTeOPANICCKUX BHIPAKEHUH.
JloKa3aTeabCTBO TOXKIAECTB.

Onnounenbl. OIHOYJIEH cTaHAAPTHOTO BU1a. CTeNEeHb OJJHOYICHA.

MHorounenbl. MHorouneH craHgaptHoro Bujaa. CTeneHb MHOrOYICHA.
CrnoxeHue, BBIYMTAHHE, YMHOKEHHE U JeeHne MHorowieHoB. [IpeoOpa3zoBanue
LIEJIOT0 BbIpaXeHUsI B MHOrouaeH. KopHu MHOrouiesa.

@opmyIbl COKPAIEHHOTO YMHOXKEHHUSI: KBaJIpaT CyMMBbl U KBAaJpaT pPasHOCTU
JBYX BBIPAXKEHHHA, Ky0 CyMMBI W KyO pasHOCTH ABYX BBIPAKEHHH, Pa3HOCTHh
KBaJpaTOB JBYX BBIPAXKEHUM, MPOU3BEAECHNE PA3HOCTH U CYMMBI JIBYX BbIpaKe€HUH,
CyMMa U pa3HOCTh KyOOB JIByX BbIPaXKEHUN.

Pa3znoxxeHre MHOTOYJI€HAa HA MHOXUTEIU. BoiHeceHre 001ero MHOXKHUTEIS 32
CKOOKH. MeTos1 rpynnupoBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue ¢ oHOM nepeMeHHon. Kopenb ypaBHeHus. CBOWCTBAa ypaBHEHU N
C OJHOW TMEpEeMEHHOW. PaBHOCHIBHOCTP ypaBHEHMH. YpaBHEHUE Kak
MaTeMaTHYECKasi MOJEIb PEAIbHON CUTYaLUH.



JIuHeliHOE ypaBHEHME C OJHOW IIEPEMEHHOW. YUHCIIO KOpHEN JIUHEUHOTO
ypaBHEHUsA. PelieHne TEKCTOBBIX 3a7a4 C MOMOIIBI0 JIMHEWHBIX YPaBHEHUMU.
JIuneliHOEe ypaBHEHHE, COAEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOrO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHUCTEMBl JIMHEMHBIX YpPaBHEHUHM C JIBYMsI II€PEMEHHBIMHU.
I'padrueckuii MeTon pemieHus CUCTEMbl JIMHEHWHBIX YpaBHEHUM C JBYyMs
IIEpEMEHHBIMU. Pernienue crucreMm JIMHEWHBIX YpaBHEHUN C JBYMS NEPEMEHHBIMHU
METOJOM TIOJICTAHOBKM M METOAOM cioxkeHus. Cucrema JABYyX JIMHEHWHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHON CUTyallUU.

DyHKUUHA

KoopaunaTta Touku Ha npsiMoil. YucinoBble TPOMEXYTKH. PaccTossHue Mexay
IBYMSI TOYKaMH KOOPJIUHATHOW MPSIMOA.

[IpsimoyronibHass cucteMa KoopAMHAT. AOcuucca M OpJIMHATa TOYKHA Ha
KOOpJuHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3aganubix popmynamu. Urtenue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXJy BenuuuHamu. [loHstue QyHKIMH.
OyHKIMS KAk MaTeMaThyeckas MoJeNb peanbHoro mpoiecca. O6mactb
ompeneneHus ¥ 001acTh 3HaueHu QyHkiuu. Criocoos! 3aaanus GpyHkuuu. I'padux
¢ynkiuu. [loHsATHS MakcUMymMa W MHUHUMYMa, BO3pacTaHHMs M YOBIBaHUS Ha
IpUMeEpax peaibHbIX 3aBUCUMOCTEN.

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

8 KUIACC

Yucia 1 BHIYUCICHUA

KBagpartubeie kopHu. ApudMeTHUUECKH KBaJAPaTHBIN KOPEHBb U €r0 CBOMCTBA.
[TonsTe wWppamuoHAIBLHOrO 4Yucia. JIEWCTBUS C WPpPAUMOHAJIBHBIMH YHCIAMU.
CaoiicTBa IeicTBUM ¢ HppallMOHATbHBIMU YKciaMu. CpaBHEHHE HPPALIMOHATBHBIX
YUCEJL.

[IpencraBneHnss O paclIMPEHUSX YUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJIbHBIX, IEJbIX, PAlMOHATIBHBIX, I€UCTBUTENbHBIX yncesl. CpaBHEHHUE YHCEIL.
YucnoBble MPOMEKYTKHU.

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

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIUTEIBHOCTh TMPOLIECCOB B
okpyxaronieM mupe. CTaHIapTHBIA BUJ YUCTIA.

AuredOpanyeckue BbIpasKeHUsI

AnreOpanueckasi aApoOb. JlomycTUMble 3Hau€HHUS TMEPEMEHHBIX B JIPOOHO-
palMOHATBHBIX BhIpaKeHUsX. OCHOBHOE CBOWCTBO anredpanmveckod JapoOwu.



CnoxxeHue, BBIYMTAHHE, YMHOXEHHE U [EJICHUE alreOpanyeckux JIpoOei.
Boinenenue nenoit yactu anredOpanyeckoi 1poou.

Panyonanbubie BBIPAXKEHMUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAKECHUIA.

JlonyCcTuMbIE 3HAYE€HUSI TMEPEMEHHBIX B  BBIPAKEHUAX, COJCPHKALIUX
apudMeTHUeCKue  KBaJpaTHble KOpHHU. TOXJECTBEHHbIE MpeoOpa3oBaHUS
BBIpaXKEHUH, cofiepKalnx apudMeTHIeCKUE KBaApaTHbIE KOPHHU.

CrerneHsb ¢ 11eN1bIM TIOKa3aTesieM U e€ cBoicTBa. [Ipeobpa3oBaHue BoIpaxeHUH,
COJIEPIKAILUX CTEIECHH.

YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue. @DopMmyna KOpHEW KBaJpaTHOIO YpPaBHEHUSI.
KonndecTBo neiCTBUTENBHBIX KOPHEW KBaJIpaTHOrO ypaBHeHus. Teopema Buera.
YpaBHEHUsI, CBOAMMBIC K IMHEUHBIM YPaBHEHUSIM UJIU K KBAIPATHBIM YPaBHEHUSM.
KBagpaTHoe ypaBHEHHE C mapaMeTpoM. PelieHne TeKCTOBBIX 3a7ad C MOMOIIBIO
KBaJ[paTHBIX YPaBHECHUH.

JpoOHo-palimoHanbHble  ypaBHeHHs. PelieHune  IpoOHO-paliMOHATBHBIX
ypaBHEeHHI. PelleHHe TEKCTOBBIX 3aJad € TOMOIIBI0 JIPOOHO-PalMOHATBHBIX
ypaBHeHui. ['paduueckast HTEpHpeTalus ypaBHEHUN C ABYMS TIEPEMEHHBIMHU.

Uucnosslie HepaBeHCTBA. CBOKCTBA YHCIOBBIX HEPABEHCTB.

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

[lonsiTHE O pemIeHMM HEPAaBEHCTBA C OJHOM NEpEeMEHHOHM. MHOXKECTBO
pelIeHU HepaBEeHCTBA. PaBHOCUIIBHBIE HEPABEHCTBA.

JInHelHOEe HEpPaBEHCTBO C OJHOM MEPEMEHHOM W MHOMXECTBA €T0 PEIICHUM.
Pelienrie TMHETHBIX HEPABEHCTB C OJJHOM NepeMeHHOM. CUcTeMbl U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOW IEpEeMEHHOM. PemeHne TEKCTOBBIX 3aaad ¢
MMOMOIIBIO JJUHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIUMN

OO6nacTpb onpesenennsi 1 MHOXKECTBO 3HaueHn (GyHKInu. CriocoObl 3a1aHus
bynkiuit. ['padpux dynaknun. Urenne cBoiictB GpyHKIMU 10 €€ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIOMUX pPeaTbHbIC MPOIECCHI.

Jlunevinas ¢yskiusa. DyHKUIMM, OMUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO
MPOTIOPIIMOHATIEHBIE 3aBUCUMOCTH, WX TPaUKH.

Oynkmun y = kx, y = kx + b, y = k/x, y = x3, y = VX, ¥ = |X| u ux cBoiicTBa.
Kycouno-3anannbie pyHKINH.

9 KIIACC

Yucia 1 BBIYMCJICHUS



Kopens n-ii crenenu u ero cBoiictBa. CTeNeHb ¢ pallMOHAIbHBIM IOKA3aTENIEM
U €€ CBOMCTBA.

AJireOpanyveckKne BbIpazKeHH sl

ToxnecTBeHHbIE TpeoOpa3oBaHUs BBIPAKECHUH, COAEpPKAIUX KOpPEHb N-if
creneHd. ToxaecTBEHHbIE MPEeOOPa30BAHUS BBIPAKEHUM, COAEPIKALIUX CTENEHb C
palMOHATIbHBIM NIOKA3aTeJIeM.

KBagpatheiii TpéxuneH. KopHu KBagpaTHOro TpéxwieHa. PazmoxeHue
KBaJpaTHOI'0 TPEXWICHA HA JINHEHHBIE MHOKUTEIU.

YpaBHeHUS ¥ HEPABEHCTBA

buxBanparusie ypaBHeHus. [Ipumepsl mpuMEHEHU METOJI0B PaBHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHbl NEPEMEHHOM, rpaUyecKoro MeToja MpU PEHICHUH
ypaBHEHUM 3-i U 4-i CTETIEHEM.

Pemenue apoOHO-paliMoOHaNbHBIX YPaBHEHUN.

Pemienne cuctem ypaBHEHUN ¢ IBYyMS NIEpeMEHHBIMH. Pellienne mpocTenmmx
CHUCTEM HEJIMHEWHBIX YpPaBHCHUN C JByMs MepeMeHHbIMU. ['paduueckuii MeTon
pelieHns CUCTEMbl HEIMHEHHBIX YpaBHEHUM C IByMs TiepeMeHHbIMH. CHCTeMa JIBYX
HEJIMHENHBIX YPABHEHUN C IBYMS MEPEMEHHBIMU KaK MOJIEIb PEANIbHON CUTYaINH.

YucnoBble HepaBeHCTBA. PellleHre TMHEWHBIX HEpaBEHCTB. J(OKa3aTenbCTBO
HEPaBEHCTB.

KBagpaTHeie HepaBeHCTBa C OIHON IepeMeHHOH. PemieHue KBaJIpaTHBIX
HEPABEHCTB IpaUUYECKUM METOJAOM M METOJIOM HMHTEPBAJIOB. METOJ MHTEPBAJIOB
IUTsl palliOHabHBIX HepaBeHCTB. [IpocTeiiline HepaBeHCTBA € MAPAMETPOM.

Peuienrie TeKCTOBBIX 3a/1ay C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ aAByMsi NepeMEHHBIMHU. PelleHHe HepaBeHCTBA C JBYMS
nepeMeHHbIMU. CHCTEMBI HEPABEHCTB € IBYMs NlepeMeHHbIMU. [ paduueckuit MeTon
pEeUIeHNs CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

DyHKIUMN

Oynkmus.  CBoiictBa  GyHKUMA:  Hymd  QYHKIUH,  [OPOMEXKYTKH
3HAKOMOCTOSHCTBAa (DYHKIIMHU, MPOMEKYTKH BO3pacTaHHUs M yObIBaHUS (PYHKIIUH,
4ETHBIC U HEYETHBIC (DYHKIIMU, HAUOOIIbIIIEe U HAUMEHBIIIee 3HaYCHUS (QYHKITUU.

KBagpatnunas ¢ynkuuss u e€ cBoictBa. lcnonap30oBaHUE CBOICTB
KBaJpaTUYHOU PyHKUMH 7151 perieHus 3aaad. [loctpoenue rpadguka kBaipaTHuHON
¢ynkiuu. [lonoxxkenue rpaduka KBagpaTUIHONW (DYHKIIMM B 3aBHCHUMOCTH OT €€
koo duumentos. I'paduxu pynxumii Yy =ax2, y = a(x — m)?u y = a(x — m)2 +n.
[Toctpoenune rpadukoB QyHKIUN ¢ TOMOIIIBLIO MPeoOpa30BaHUM.

HpoOHo-nuneitnas @ynkuus. MccnenoBanue QyHKIui.

Oynkuus Y = X" ¢ HaTypaJbHBIM MTOKa3aTesnieM N u e€ rpaduk.

YmnciioBbIe MOCTEA0BATEIbHOCTH M MPOrPeccuu



[lonsiTe wuMcioBOil mociaenoBaTenbHOCTH. KoHeuHble M OECKOHEUHbIE
mocnenoBaTeNnbHOCTH.  OrpaHudeHHass  MOCIEAOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomias  (yObIBaromiasi)  mociegoBaTeabHOCTh.  CrmocoObl  3ajaHus
MOCJIEIOBATENILHOCTU: ONUCATENbHBINA, TaOJWYHBIA, C MOMOUIBI0 (HOPMYJBI N-TO
YJIEHA, PEKYPPEHTHBIM.

Apudpmernyeckas U reoMmerpuyeckas mnporpeccuu. CBOHCTBa 4YJIEHOB
apupmeTndyeckoil u reoMerpuueckoil mporpeccuid. dopmynabl N-ro  uigeHa
apu(pMeTHYeCKO U reoMeTpuyeckor mnporpeccuil. opmMyiibl CyMMBbl TEPBBIX N
YJICHOB apu(METUUECKOH U TeOMETPUYECKO mporpeccuii. 3aaur Ha MPOLIEHTHI,
OaHKOBCKHE BKJIa/bl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH MOCIEAOBATEIBHOCTH, O CYMMHUPOBAHUU
0eCKOHEYHO yObIBalOIEl TeOMETPUUYECKOM IPOrPECCUH.

Meton matematnyeckon nHAyKuuu. [Ipocrenmume npumepsl.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIb30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAayKaxX U MPUKIATHBIX cepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TPakJaHCKOro oOiiecTBa (Harmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOr0 BOCTIMTAHMS

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEHICHUU MPAKTHUUYECKUX 3a7a4
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHWH, pPaCCYXKICHUU, YMEHHUIO BHIETH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEl HAYYHOI'O NO3HAHMS:

OpPUEHTAallME B JIEITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOILI U
oOllecTBa, MOHMMAaHUEM MaTEeMaTHYECKOW Haykd Kak cdepbl ueloBeYeCKOU
NEATENBbHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH U1 PAa3BUTHUS LIMBHIM3ALMU,
OBJIQJICHUEM SI3BIKOM MATEMAaTUKH U MAaTEMaTHUYECKOM KYJIbTYpOH KaK CpPEICTBOM
MMO3HAHUSI MHAPA, OBJIAJICHUEM HABBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusuueckoro BocnuraHusi, GopMHUpoOBaHHUSA KYJbTYPbI 310POBbSl U
IMOLMOHAJIBHOIO 0JIArONMOJIYYHs:



TOTOBHOCTBbIO NPHMEHSATh MaTEeMaTHUYECKHE 3HAHUS B HMHTEPECax CBOETrO
30pOBbs,  BEJEHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Qu3nyeckas
aKTUBHOCTBH), C(OOPMUPOBAHHOCTHIO HAaBbIKA pe(IEKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a1a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIel cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U OLIEHKU
UX BO3MOXKHBIX MTOCJIEJICTBUM /JIs1 OKPYKAIOIIEH Cpesibl, 0OCO3HAHUEM II00aTBHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) ajanTanuM K M3MEHANIUMCH YCJOBHSAM COUMAJIbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOO0XOAMMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHWUN, (OPMYJIHMPOBATH UJAEH,
HOHATHUS, TUNOTE3bl 00 00BEKTAaxX U SABJICHUSIX, B TOM YHCIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JA€(PUINUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIaHUPOBATh
CBOE pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYK)  CUTYallMl0, BOCIIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TpeOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaeMble peUIeHUs] W JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nociencTBus, (OpMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTte OcBOEHUs MPOrpaMMbl 10 MATEMAaTHKE HAa YPOBHE OCHOBHOTO
oO1mrero odpa3zoBanus y o0ydarormierocs: OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATbHBIMU
MO3HABATEIFHBIMU  JIEUCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHUCTBUSMHA U YHUBEPCAIBHBIMU PETYIISITABHBIMU JCHCTBUSMU.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE AeiCTBUSA
ba3oBble Jornueckue AecTBUS:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC IMPU3HAKKM MAaTEMaTUUYECKUX
OOBEKTOB, TMOHSTUM, OTHOLICHUH MEXAYy MOHATUAMH, (OPMYIUPOBATH
onpeJiesieHHs] TIOHSITUI, YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiIaccu(ukaium,
OCHOBaHUS JIJ1s1 0000ILEHUS U CPAaBHEHMSI, KpUTEPUHU IIPOBOJIMMOTO aHAJIN3A;



BOCTIpUHUMATh,  (OPMYIUpOBaTH U  MPeoOpa3OBBIBATH  CYXKICHHUS:
YTBEpAUTENbHBIE U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAONIONCHUSAX M YTBEPKICHUAX, MpEAJararb KpUTECPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEePXKACHWH (TPSAMBIE W OT
NPOTHBHOTO), TPOBOAUTH CAMOCTOSTENBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaWBaTh ApryMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJl MaTeMaTHYeCKONW WHAYKIHHA, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crmoco® pelieHus Yy4eOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BapHUAHTOB PEIICHHUS, BEIOUPATh HANOO0JIEE MOAXOSAIIHNNA ¢ y4ETOM CaMOCTOSITEITEHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AelicTBHS

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUSA,
dbopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKITY COOO;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NpOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTa,  OLICHUBATH
JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TaKXKe BbIABUTATh
IPEIOI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

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

BBIOMpATh, aAHAIU3HPOBATh, CHUCTEMAaTH3UPOBATh M HHTEPIPETUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPE/ICTABICHHUS;

BeIOMpaTh (opMmy TpeAcTaBieHHS WHGOPMAIMM ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMi, HHOHM rpaduKkoi U MX KOMOMHALIUSAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATOKEHHBIM WIH
copMyTUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH



BOCIIPUHUMATH U (POPMYIHUPOBATH CYKIICHUS B COOTBETCTBHUH C YCIOBHSIMHU H
IEISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PECHHUS B YCTHBIX
U TIMCBMCHHBIX TEKCTax, JaBaTh TOSCHEHUS II0 XOJy peUIeHUs 3a/Jaudu,
KOMMEHTHPOBATh TOJYICHHBIN Pe3yJIbTaT;

B XO7€ OOCYKIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbI, pemaeMol 3a7add, BBICKA3bIBATh HJCH, HAIICJICHHBIC HA ITOHUCK
pEIICHHS, COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSIMU IPYTHMX YYaCTHUKOB
auanora, oOHapy»KMBaTh pas3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(bopMyITHpPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEJICTABIIATh PE3ybTaThl PEIICHUS 3aJ1ayM, SKCIIEPUMEHTA, UCCIICAOBAHMSI,
NIPOEKTa, CaMOCTOSATEIBLHO BBIOMpPATh (OpMAT BBICTYIUICHHUS C YYETOM 3amad
NIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH;

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M WHJIWBHIYyaJIbHOU
paboThl TMPHU peHICHUH Y4YeOHBIX MaTeMaTHYECCKUX 3ajad, IPUHUMATH IIEJhb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OPTaHHM3AIlMI0 COBMECTHOH padoTHI,
pacnpenensaTh BUALI padOT, JOTOBapHBAThCS, OOCYKIATh MPOIECC M pPE3yabTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE); BBITIOJIHATH CBOIO YacTh PaOOTHI U KOOPIAUHUPOBATH
CBOM JIEHCTBUA C IPYTUMU UJIEHAMHU KOMaH/Ibl, OIICHUBATh KA4eCTBO pe3yJibTaTa
KayecTBO CBOETO BKJIa/a B OOIIMIA pe3ysIbTaT M0 KPUTEPHIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CHUTYyaIlUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAX0AAX MPUHITHS PEIICHUH (MHANBUAYaTbHOE,
IPYIIIIOBOE);

CaMOCTOSATETILHO COCTABJIAThH IIJIAH, aJTOPUTM pEIIeHHs 3anadu (WId ero
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BapPUAHTHI
pENIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJIEKT:

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

MPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TMPH PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHBBI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBUE pPE3yJbTaTa JEATEIbHOCTU MOCTABIECHHOW LENH U
YCIIOBUSAM, OOBACHITH MIPUYUHBI JOCTHXKEHUS WM HETOCTUKEHUS LI€TU, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh SMOLMHU TMPU HM3YYEHUHU MaTEeMaTHUYECKUX OOBEKTOB M (HaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pEUICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoH1y o0yuenus B 7 kjiacce 00y4yaromuiics MOIyYUT CIASTYIONTUE MPEIMETHbBIC
pe3yIbTaTHI:

Yucsa v BLIYUCIECHUS

PanmonannHbIC ynca.

[Tepexonuth OT OfHOM (OPMBI 3amucHU 4YuceN K Apyrod (mpeoOpa3oBBIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHYHYIO, B YACTHOCTHU
B O€CKOHEUHYIO JIECATUUHYIO TPOOH).

Hcnonp30BaTh MOHATHS MHOXECTBA HATYPAIbHBIX YHCEJ, MHOXKECTBA IIEIIBIX
4yucelsl, MHOXKECTBAa pallMOHAJIBHBIX YHMCEN TpU PEIICHUHU 3aj]ad, MPOBEICHUU
pacCy>KJIeHUH 1 I0Ka3aTeIbCTB.

[TorrMath 1 OOBICHATH CMBICI TTO3UIIMOHHOM 3aIMCH HATYPAJIbHOTO YHUCIIA.

CpaBHUBATH U YNOPSIAOUYNBATH PAIMOHAIBHBIE YUCIIA.

BrImonHsATh, coueTas YCTHbIE W THChMEHHBIE TPHUEMBI, apU(METHUYCCKUE
JNEUCTBUS C pallMOHAJIbHBIMU YUCJIAMHM, UCIIOJIb30BaTh CBOMCTBA YKCEN U MpaBUiia
JNEVCTBUH, MPUEMBI pAITMOHATBHBIX BEIYMCIICHUM.

BBINOJIHATH 1€MCTBUS CO CTENEHSIMH C HaTypaJlbHBIMU MTOKA3aTEIISIMHU.

Haxonuth 3Ha4Y€HUs] YMCIOBBIX BBIPAKEHUM, COJCPNKAIIUX PpPallMOHATLHBIC
gucjia W CTENEHHW C HaTypaJdbHBIM TIIOKa3aTeleM, MPUMEHSATh pPa3HOOOpa3HbIC
CrIocOOBI ¥ TPUEMBI BBIYUCIICHHUS, COCTABISATh M OIICHUBAThH YHCIOBBIC BBIPAKEHUS
IIPU PEIICHUH MPAKTHUCCKUX 3aJ1a4 U 33/1a9 U3 APYTUX YUSOHBIX MPEIMETOB.

OKpyraaTh 4ucia ¢ 3aJaHHOW TOYHOCTBIO, @ TAKXKE 1O CMBICITY MPAKTUYECKON
CUTYallMH, BBITOJHATh MPUKUAKY M OIIEHKY pe3yjibTaTa BBIYMCICHUU, OICHKY
3HAYEHUM YHUCIIOBBIX BBIPAKEHUM, B TOM YHCJIEC MPU PEIICHUHN MTPAKTUYECKUX 3a]1a4.

Pemrate TekcToBbIC 3amaun  apU(YMETHUSCKHM CIIOCOOOM, HCITOIh30BATh
TaOJUIIbI, CXEMBI, YEPTEXKH, APYrHe CpeJCTBAa NPEACTABICHUA JaHHBIX IIpHU
pellIeHuH 3aa4.

Pemate mpakTUKO-OPUEHTUPOBAHHBIC 3aJ1a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, TMPOMOPIMOHATPHOCTPIO BEJIMYWH, MPOLEHTAMHA, HWHTEPIPETHUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ YYETOM OTpAaHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

J1eIuMOCTb.



Jloka3pIBaTh U MPUMEHSTH MPU PELICHUU 3a]1a4 TPU3HAKU JIETUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku AETMMOCTH CYMMBbI U TPOU3BEICHUS LIEJIBIX YUCEIL.

PacknaapiBaTh Ha MHOXKUTENU HATYpalbHbIE YHCIIA.

CB00OOIHO oOMEpUpPOBaTh MOHATUSAMH: YETHOE YMCIO, HEUYETHOE YHCIIO,
B3aMMHO MPOCTHIC YUCTIA.

Haxonute Hambonbmiuii OOIIMI IEeIUTENh U HaUMEHbIlIee 00Illee KpaTHOe
quces ¥ UCTOJIb30BaTh UX MPU PEIICHUH 3a1a4, MPUMEHTh aaroput™ EBkiuaa.

OnepupoBaTh TOHSTHEM OCTaTKa IO MOAYJII, TPUMEHITh CBOMCTBa
CpPaBHEHUU 110 MOYIIIO.

AJire0panyvecKue BbIpasKeHU s

BripaxeHust ¢ nepeMeHHBIMU.

Hcnons3oBaTh anredbpanyeckyro TEPMUHOJIIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOIIECCE OCBOEHHUS YUYEOHOTO MaTepuara.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOXEHUW TNPH 3aJaHHBIX 3HAYCHUSIX

MEPEMEHHBIX.
Hcnonp3oBaTh  IMOHATHE  TOXKJIECTBA,  BBINOIHATL  TOXKJIECTBEHHBIC
npeoOpa3oBaHus BEIPAKEHUM, IOKA3bIBATh TOXKECTBA.
MHOro4yieHsbl.

BrimonHaTh mpeodpa3oBaHms [EJI0T0 BEIPAKEHHSI B MHOTOUJIEH TIPUBEICHUEM
NOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BoInonHATh nelcTBUS (CIOKEHHUE, BBIYUTAHUE, YMHOKEHNE) C OJTHOWICHAMHU
¥ C MHOTOWIEHAMH, PUMEHSTH (DOPMYJIIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaapaT U
KyO CyMMBbI, KBaJgpaT U KyO pa3HOCTH, pa3HOCTh KBaJpaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHKCJIE JJIs1 YIPOIUIECHUS BHIYHCICHUIA.

Ocy1iecTBIsATh Pa3’0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIET0 MHOXKHUTEIS, TPYNIUPOBKH CIIaraeMbIX, MPUMEHSSI
(bopMyIIBI COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTs nmpeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHbBIX 33724
W3 MAaTEMAaTHUKU, CMEXKHBIX IPEAMETOB, U3 PEATBHON TPAKTUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYypaJbHBIMU IIOKA3aTEJSIMHU IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiIa
repexoaa OT UCXOJHOIO0 YPaBHEHHS K PaBHOCUIBHOMY eMy. [IpoBepsTsh, sBisieTcs
JIX YUCJIO KOPHEM YPaBHEHUS.

[logObupars nOpumepsl Map YHCEN, SBISIOMUXCA PEUICHUEM JMHEUHOTrOo
YpPaBHEHUS C ABYMsSI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM TJIOCKOCTHU I'pauK TUHEUHOTO YPABHEHUS C ABYMS
MePEMEHHBIMHU, MOJB3YSICh TPaPUKOM, MPUBOJAUTH IPUMEPHI PELICHUS YPABHEHUSI.



Pemmats cucteMbl ABYX JTUHEWHBIX YPaBHEHHUU C ABYMs MEPEMEHHBIMHU, B TOM
quciie rpauuecku.

CocTaBnaTh W pemiaTh JWHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUH MO YCIOBHIO 3a/1a4¥, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4y IIOJIy4YEHHBIN PE3yJIbTar.

DyHKUUH

Koopnunate! u rpaguku.

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 338 JaHHBIM
KOOpJAMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3AMTUCHIBATH YHCIOBBIC MPOMEXKYTKH HA
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 331aHHBIM KOOPIMHATAM.

OyHKIUY.

Ctpoutsb rpaduku TUHEHHBIX QYHKIIHMA.

OnuceiBaTh € TIOMONIBIO (QYHKIHMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSHUE, 1I€HA, KOJUYECTBO, CTOMMOCT,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxoauTtsb 3HaueHue QyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguueckuil cnoco0 NpeAcTaBIeHUs W aHajdu3a HHpOpMaluu,
U3BJIEKaTh U UHTEPIPETUPOBATH HH(POPMALINIO U3 I'Pa()UKOB pealbHbIX MPOLECCOB
Y 3aBUCUMOCTEH.

Hcnonp3oBaTh cBOMCTBA (YHKUMH [ aHaiuu3a Trpa@uKoOB peaslbHBIX
3aBUCUMOCTEH (HyJau (QYHKUMH, HPOMEXYTKH 3HAKOIOCTOSIHCTBA (DYyHKLUH,
IPOMEXKYTKH BO3pacTaHusl W yObIBaHUS (DYHKIIMH, HAUOOJIbIIee W HAWMCHBIIICE
3Ha4YCHUS (DYHKITUN).

Hcnonp3oBaTh rpaduku A UCCIEI0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, Mpu
pelleHny 3a7a4 U3 JPyTuxX y4eOHbIX IPEIMETOB U PEAIbHOM JKU3HH.

K xoniry o0yuenus B 8 kiacce o0ydaromuiics MOTYyYUT CIEAYIONTUE TPEIMETHBIE
pe3yJIbTaThI:

Yucsa 1 BIYUCICHUSA

HppauronanbsHbie yuca.

[loHnmaTte W HWCHOJIB30BAaTh MPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.

CBOOOIHO OTIEPUPOBATH MOHITHIMU: KBAJIPATHBIA KOPEHB, apU(METUUECKHMA
KBaJIpaTHBI KOPEHb, UPPALMOHAIIBHOE YKCII0, HAXOJINTh, OLICHUBATh KBaJpPaTHbIC
KOPHH, UCIIOJIb3YS IPU HEOOXOIUMOCTU KAJIBbKYJISITOP, BBIOJIHSITH NpeoOpa3oBaHus
BBIPAKCHU U, COJICPKAILNX KBAJIPaTHbIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEN.

Hcnonb3oBaTh HavalIbHBIE NPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
yuces JJis CPaBHEHUS, OKPYTJIECHUS U BBIUYMCICHUN, U300paXkaTh JEeUCTBUTEIIbHBIC
YyCcia TOYKAMU Ha KOOPAWUHATHOW MPSIMOM.



Hcnonw3oBarh 3anmucy OOJIBIIMX U MAJIBIX YHCENI C MOMOUIBIO JECATUYHBIX
npobeit m creneHed yucna 10, 3amuchIBaTh U OKPYIVIATH YHUCIOBBIE 3HAYEHUS
pEaNIbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1eauMOCTb.

CB00OOHO OTnepUpOBaTh MOHATHEM OCTATKA 110 MOAYJIIO, IPUMEHSATH CBOMCTBA
CpPaBHEHUU MO MOJYJIIO, HAXOJUTh OCTATKH CYMMBbI U MPOW3BEICHUS MO JAHHOMY
MOZYJIIO.

AJire0panydecKue BbIPaKeHUs

JIpoOHO-paIIMOHAIBLHBIE BBIPAKECHHUS.

HaxoauTh nomycTuMble 3HAUYE€HHS] TMEPEMEHHBIX B JIPOOHO-paIlMOHATIBHBIX
BBIPAKCHUSX.

[IpuMeHsITH OCHOBHOE CBOWCTBO pallMOHAIBHON JIPOOH.

BrinonusaTe mpuBeaeHue anredOpanyeckux ApoOel K olIieMy 3HaMEHAaTelto,
CIIOEHUE, YMHOKEHHE, JIeJIEHNE alre0pandeckux Jpooei.

BrINOTHATH TOXAECTBEHHBIE MPEOOPa30BaHUS PAIMOHATBHBIX BBIPAKESHHI.

[TpuMensTH IPeoOpa3z0BaHMs BBIPAKESHUM SIS PEIIEHUs Pa3IudYHBIX 3a7a4 U3
MaTeMaTHUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbHOU IIPAKTUKH.

Crenenu.

[IpyuMeHAT, MOHATHE CTENEHM C LEJIbIM  II0KA3aTelleM, BBIIOJHATH
npeoOpa3oBaHus BEIPAKEHUN, COAEPKAIINX CTENEHHU C IEJIbIM MTOKa3aTeIeM.

HNppaunronansHble BBIPaXKEHUS.

Haxonuts nonmyctumMble 3HaU€HUSI IEPEMEHHBIX B BBIPAKECHUAX, COAEPKALLINX
apu(pMETHIECKUE KBaIPATHBIE KOPHHU.

BrimonHaTh mpeoOpa3oBaHUs UPPAMOHATIBHBIX BBIPAKEHUM, HCIIONB3YS
CBOMCTBAa KOPHEM.

YpaBHeHUS U HEPABEHCTBA

PemaTe kBaspaTHble ypaBHEHUS.

Pemaths 1poOHO-paIiioHanbHbIE YPaBHEHHUS.

Pemate sMHElHBIE ypaBHEHHs C IapamMeTpaMH, HECIOXKHBIE CUCTEMBI
JIMHEVHBIX YPABHEHUH C IMapamMeTpaMH.

[IpoBOoaUTE McCCIIENOBaHNsI YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
MIpUMEHEHUEM rpauuecKux MpeacTaBiIeHn (yCTaHaBIMBATh, UMEET JIM YPABHEHHE
WJIU CUCTEMA YPaBHEHUI PEIIeHUs], €CJIU UMEET, TO CKOJIBKO, U MPOUEe).

[lepexoanTh OT cIOBECHOW (OPMYIHPOBKH 3a1adul K €€ anreOpanveckoit
MOJIEJIA C TOMOIIBK) COCTABIICHUS YPABHECHUS WJIM CHCTEMBlI YPaBHEHUI,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIs1 CPABHEHUS, OLICHKH, PEIIAThH
JIMHEHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM M UX CUCTEMBI, JaBaTh IpaUIeCKyI0
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKIUT

[lonumaTe M UCHOJIB30BaTh (DYHKIIMOHAJIBHBIE MOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHMS), OMPEACNSITh 3HaueHHWe (YHKIUU TO 3HAYEHUIO
aprymeHTa, OrpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Crtpoutsb rpapuku QpyHKIMH , ONMKUCHIBATH CBOMCTBA YUCIOBOM (PYHKIIUU 11O €€

rpaduky.

K xoHiy oOyuenus B 9 kiacce 00y4aromuiics MoayyuT CIAEAYIONUEe MPEeIMETHbIC
pe3yJIbTaTHI:

Yucsia v BLIYUCTICHUS

CBoOOHO oOmepupoBaTh MOHATUAMHU: KOPEHb N-i CTENEeHH, CTENeHb C
pallMOHANIBHBIM MOKAa3aTeNieM, HaxXOJAUTh KOPEHb N-l CTENEeHW, CTENEHb C
palMoOHAJIBLHBIM TIOKA3aTeJIeM, HCIOJIb3YysSl TPH HEOOXOJIUMOCTH KAaJIbKYJISATOP,
MPUMEHSITh CBOMCTBA KOPHS N-il CTENEHU, CTETIEHU C PAllMOHATIbHBIM MTOKA3aTeIeM.

Hcnonb3oBaTh MOHSTHE MHOKECTBA ACHCTBUTEIbHBIX YHUCE MPU PEHICHUU
3a7a4, TPOBEJCHUMN PACCYKIACHUM U JOKA3aTEJIbCTB.

CpaBHUBaTh MW  yHOPSAOYUBATHL JEUCTBUTEIBHBIC UHCIIA, OKPYIJISTH
JNEUCTBUTEIIBHBIE YNCJIA, BBIIOJIHATH NMPUKUIKY PE3yJIbTaTa BbIYUCICHUM, OLICHKY
YUCJIOBBIX BBIPAKECHUM.

AsireOpanyeckue BbIpasKeHUs

CB00OIHO OTIEpUPOBATH MOHATHEM KBaJAPATHOTO TPEXUICHA, HAXOAUTH KOPHU
KBAaJAPaTHOTO TPEXUIICHA.

PacknanpiBaTh KBaapaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUs 1 HEPABEHCTBA

PemaTe mHENHBIE M KBaApaTHBIC YPABHEHUS, YPABHEHHU S, CBOISAILUECS K HUM,
TpOOHO-pAITMOHANIBHBIE YPABHECHHSI.

PemaTe Heclio)KHBIE KBaApaTHBIE YPABHEHUSI C ITAPAMETPOM.

Pemate nuHeliHbIE HEpaBEHCTBAa, KBaJApaTHbIC HEPABEHCTBA, HCIOJIb30BaTh
METOJI WHTEPBAJIOB, M300pakaTh pPEIICHHE HEPABEHCTB HA YHUCIOBOW MPSMOM,
3aIMChIBaTh PELICHHUE C IOMOIIBI CUMBOJIOB.

Pemate cuctempl ABYX JIMHEHMHBIX YPaBHECHHH C ABYMs IIEPEMEHHBIMU H
CHUCTEMBI ABYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIICTCS JIMHEUHBIM.

PemaTe HecllO)KHBIE CUCTEMBI HEJTMHEWHBIX YPABHEHHM C ITApaMETPOM.

[IpuMeHsTP METOABl PABHOCHIIBHBIX MPEOOPA30BaAHUIM, 3aMEHbBI TEPEMEHHOM,
rpauyecKoro MeToAa Npy peleHuy ypaBHeHUH 3-il u 4-i cTeneHei.

Pemate cuctembl  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YHCIIOBOM MPSMOM, 3alMChIBATh PEIIEHNUE C TIOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHHS, HEPAaBEHCTBA M MX CHUCTEMBI, B TOM YHCIE C
OTPaHUYECHUSAMU, HAIPUMED, B LIEJBIX YUCIIAX.



IIpoBoauTh MccenOBaHKs YPAaBHEHUM M CUCTEM YPAaBHEHUMN, B TOM YHUCIE C
MIpUMEHEHUEM rpaduuecKux MpecTaBiIeHn (yCTaHABIMBATh, UMEET JIM YPABHEHUE
WM CUCTEMAa YPaBHEHUH PEILECHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEe).

Pemiath TeKCTOBBIE 3ajauM alreOpauvdecKuM CIOCOOOM C  IOMOIIBIO
COCTaBJIEHUSI YPaBHEHUH, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHMs, HEPABEHCTBA M MX CHCTEMBI I COCTABJICHUS
MAaTEeMaTU4YECKOW MOJENU pEealbHOM CHUTyallud WIM IPUKIAJHOM 3aaauu,
MHTEPIPETUPOBATH MOTYUYECHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.

YucJi0BbIE OCTAECA0BATEIbHOCTH M MPOrPecCuH

CBoOOMHO OMEpUpPOBATH TMOHSATUSAMH: 3aBUCUMOCTh, (QYHKIMS, Tpaduk
byHKIMM, TIpsMas MPONMOPIMOHANBHOCTh, JUHEHHass (yHKIuUsA, oOpaTHas
IPONOPLUHOHATBHOCTD, MMapadoia, runepoosa, KycCouHo-3aanHas QyHKIIHS.

Uccnenosath QyHkIuio o €€ rpa@uky, ycTaHaBIMBAaTh CBOMCTBA (DYHKIIMIA:
0o0JlacTh OMpeeneHrs, MHOXXECTBO 3HAYCHUH, HYIH (QYHKIUH, MPOMEKYTKH
3HAKOIMOCTOSHCTBA, TPOMEXKYTKA BO3pAacTaHWsi U yObIBaHUS, UETHOCTh U
HEYETHOCTh, HAUOOJbIIIee U HAMMEHbIIIEEe 3HAUeHUSI, ACUMITOTHI.

PacnioznaBaTh kBajpaTHyHyr0 QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIIUN U3 peatbHOU KU3HU, PUZUKH, TEOMETPUH.

Onpenensate NoJ0KeHHE rpaduka KBaAPaTUYHON (PYHKIIUU B 3aBUCUMOCTH OT
e€ koa(phULMEeHTOB.

Ctpoutrb rpaduk  KBaApaTUYHOM  (PYHKIMH, OIHUCHIBATH  CBOMCTBA
KBaJApaTHIHOU PYHKIIMH 1O € rpaduKy.

Hcrnons30BaTh CBOMCTBA KBAAPATHYHOW (PYHKIIUU JIJISL PEIICHUS 3a1a4.

Ha npumepe kBagparuunoit pyHkiuu crpoutsh rpaduk Gpyukuuu Y =af(kx +
b) + ¢ ¢ momomkio peodpaszoBanuii rpaduka Gyuaxmun Y=Ff(X).

NnnroctpupoBaTh ¢ MOMOIIBIO rpadrKa peaabHy0 3aBUCUMOCTD WIIH MIPOIIECC
10 UX XapaKTepUCTUKAM.

ApupmMeTnyecKas U reoOMeTpuYecKasi MPOrpeccuu

CB00OOIHO OTIEpUPOBATH MOHATUSIMHU: TIOCTIEOBATEIILHOCTD, apudMeTHdecKas
Y T€OMETPUYECKas IIPOIPECCUM.

3amaBaTh MOCIJIEIOBATENIBHOCTH Pa3HbIMU  CHOCOOAMH: OMHUCATEIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (OPMYITBI N-TO YIeHA, PEKYPPEHTHBIM.

BBIMONHATS  BBIYKMCIICHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YICHOB.

N300paxath uYjeHbl MOCIEIOBATEIBHOCTH TOUYKAMU HAa KOOPJAWHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIOBBIMHU IOCIEIOBATEIBHOCTAMHU, B TOM
YuCe 3aJ]a4d U3 peajbHOM KU3HU (C UCIOJIB30BAHUEM KaJbKYJISTOpa, HU(PPOBBIX
TEXHOJIOTHH).



Pacrio3HaBaTth W MPUBOAUTH MPUMEPHl KOHEUHBIX UM OCCKOHEYHBIX
MOCTIEAOBATENBHOCTEH,  OTPaHHUEHHBIX  IOCIEJAOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HMeTh npeIcTaBICHHE O CXOUMOCTH TIOCTIEIOBATEIIBHOCTH, YMETh HAXO/IUTh
CyMMYy O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHUU.

[TpuMeHATH METOT MaTEeMAaTUYECKOW MHIYKIIUN TIPH PEIICHUY 3a71a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 UUCJIA 1 BBIYUCIIEHUA. 6 1
PanmonaneHeie uncna (MOBTOPEHUE)
9 OYHKUHMU. KoopauHatsl u 8 1
rpaduku. DyHKIIUNA
3 AJITEBPAMYECKUE BBIPAXKEHU . 7
Bripaxenus ¢ nepeMeHHBIMHU
4 VPABHEHI/I}} 1 CUCTEMbI 10 1
YPABHEHMWMW. JIuneiinbie ypaBHEHUS
5 UNCJIA 1 BBIUUCJIEHUA. Crenens ¢ 6
HaTypaJbHbIM MOKa3aTeJIeM
6 AJITEBPAMYECKHME BBIPAKEHI . 21 1
MHoro4neHsl
7 AJITEBPAMYECKHUE BbIPAXKEHU . 14 1
@opMyIibl COKPAIEHHOTO YMHOXKEHUS
8 OVYHKIUWUN. Jluneiinas ¢pyHkuus 8 1
YPABHEHUWSA U CUCTEMBI
9 YPABHEHMUM. Cucremsl THHEHHBIX 14 1
YpaBHEHUH
10 [ToBTOpEHME, o6o6meHIfe, 3 1
cUcTeMaTH3allusl 3HaHUI
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 8 0




8 KUIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepasencrBa
5 UNCJIA U BBIYMCIIEHU . KBaapaTHbiii 17 1
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparHsle ypaBHEHUS
4 AJI'EBPANYECKUE BbIPAKEHI L. 17 1
Jpo6HO-panoHaNbHbIe BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
Jpo6HO-panroHalbHbIE YpaBHEHUS
6 O VYHKINN 15 1
7 AJI'EBPANYECKUE BbIPAKEHIM . 14
Crenenun
8 UNCJIA 1 BBIYUCJIEHUA. JlenumocTh 7 1
9 [ToBTOpEHME, 0606IHCHI:IC, 10 1
cucTeMaTtu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




9 KUIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NPorpamMmbl Bcero Kontpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 OVYHKINN 25 1
) YPABHEHUA 1 HEPABEHCTBA. 15 1
KBagparHbie HepaBeHCTBA
3 YPABHEHUWA 1 HEPABEHCTBA. o5 1
VYpaBHEHUsI, HEPABEHCTBA M X CHCTEMBI
4 UM CJIOBBIE ITOCJIEAOBATEJIBHOCTHU o5 1
N I[MTPOI'PECCUUA
5 AJITEBPANYECKUE BBIPAXKEHU A. 12 1
CreneHs ¢ pallMoOHAIBLHBIM [TOKa3aTeIeM
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 34 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




IHOYPOYHOE IINIAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
aTa nmudpoBLIe
Ne i/ Tema ypoka Konrtpoabubie | IlpakTuueckue o op
Bcero U3yUYEeHUsS o0pa3oBaTe/ibHbIE
padoThl padoTsbI
pecypcbl
Bubnnoteka LLOK
1 Hostoperiie. Patorarsibie 1 https://m.edsoo.ru/f2a0cafe
ymcna 01.00.2023 | | Pe//M.C500- '
Yun.ru, P3LLU
Bubnnoteka LLOK
[ToBTOpenue. Yucnosas npsimas,
2 1 https://m.edsoo.ru/f2a0cafe,
MO/TyJIb YHCIIa 04.09.2023
Yun.ru, P3L
[ToBTopenue. [IporeHTsI, 3aNKUCh Bubnmnoteka LIOK
3 IIPOLIEHTOB B BHUJIE IpoOu U apoOu 1 https://m.edsoo.ru/f2a0cafe,
pon Ac ap Ap 06.09.2023 p
B BUJIE€ IIPOLICHTOB Yuu.ru, P
Bubnnoteka LLOK
[ToBTOpenue. Tpu 0OCHOBHBIE
4 1 https://m.edsoo.ru/f2a0cafe,
3a/1a4u Ha MPOIICHTHI 08.09.2023
Yun.ru, P3LL
Bubnnoteka LLOK
5 Kourponwias padota no reme 1 1 https://m.edsoo.ru/f2a0cafe
"PanuoHayibHbIe yncia" 11.09.2023 ps://m. ' ’
Yun.ru, P3W
[onsitue pyHkuu. OyHKIMS Kak Bubnmnoteka LIOK
6 MaTeMaTHudecKas MOJeIb 1 https://m.edsoo.ru/f2a0cafe,
8 13.09.2023 | | F
peanpHOro mpolecca Yun.ru, PILL
[onsitue pyHkuu. OyHKIMS Kak Bubnmnoteka LIOK
7 MaTeMaTHudeckas MOJeIb 1 https://m.edsoo.ru/f2a0cafe,
8 15.09.2023 | | "
peapHOro mpolecca Yun.ru, PILL




[Nonsitne GpyHkymu. OyHKIHS KaK

Bubanoteka LLOK

NEPpECMECHHBIMHA

8 MaTeMaTHYecKast MOJICIb https://m.edsoo.ru/f2a0cafe,
2 18.09.2023 | . °
peabHOTO mImporecca Yun.ru, P3LW
Bubanoteka LLOK
O6uactb onpeeseHus u 00J1acTh ubnuotexa i
9 . https://m.edsoo.ru/f2a0cafe,
3HaUCHUHN QYHKIIUN 20.09.2023
Yun.ru, P3LU
Bnb OK
O6nactb onpeseseHus u 00J1acTh ubsmorexa L
10 . https://m.edsoo.ru/f2a0cafe,
3HA4YEeHUH (QYHKITTH 22.09.2023
Yun.ru, P3LU
Bubnmnoteka LLOK
11 Crioco0sbI 3a1anust KIINH https://m.edsoo.ru/f2a0cafe,
AAHIS PYHKLL 25.00.2023  Mes// /
Yun.ru, P3LU
Bubnnoteka LLOK
12 I'padux KLU https://m.edsoo.ru/f2a0cafe,
paduk PpyHKIL 97 09.2023 ps:// /
Yun.ru, P3L
KonTtponsHas padoTa o tTeme Bubnnoteka LIOK
13 "KoopauHaTtel 1 https://m.edsoo.ru/f2a0cafe,
P4 . 20.00.2023 | s/ /
rpaduku. OyHKIIMHA Yuu.ru, PILL
BripaxkeHue ¢ nepeMeHHbIMU. Bubnnoteka LLOK
14 3HaueHne BEIPAKEHUS C https://m.edsoo.ru/f2a0cafe,
P 02.10.2023 | P /
EPEMEHHBIMU Yuu.ru, PO
Bripaxxenue ¢ nepeMeHHBIMH. Bubnnoteka LLOK
15 3HaueHne BEIPAKEHUS C https://m.edsoo.ru/f2a0cafe,
P 04.10.2023 | P
epeMEHHBIMU Yun.ru, P3L
BeIpaxeHnue ¢ nepeMeHHbIMH. Bubnnoteka LLOK
16 3HaueHNe BEIPAKEHUS C https://m.edsoo.ru/f2a0cafe,
P 06.10.2023 | "

Yun.ru, P3L




[IpencraBinenue 3aBUCUMOCTH

Bubanoteka LLOK

17 MEXKJy BEIMUMHAMH B BUJIC https://m.edsoo.ru/f2a0cafe,
Ay A 09.10.2023 | . °
hopMyITBI Yuu.ru, PILU
[IpencraBnenue 3aBUCUMOCTH Bubnunoteka LIOK
18 MEK]y BEINYMHAMH B BHUJIC https://m.edsoo.ru/f2a0cafe,
o A 11102023 s/ /
hopmyIsl Yuu.ru, PILU
Bubnnoteka LLOK
19 Breraucnenus no popmynam https://m.edsoo.ru/f2a0cafe,
(opay 13.10.2023 | Mes// /
Yun.ru, P3LU
Bubnnoteka LLOK
20 Breraucnenns no popmyiram https://m.edsoo.ru/f2a0cafe,
Gopmy 16.10.2023 | MtPs// /
Yun.ru, P3LU
. o Bubnnoteka LLOK
YpaBHeHUE ¢ OJJTHON TEPEMEHHOI.
21 https://m.edsoo.ru/f2a0cafe,
Kopenb ypaBHEHUS 18.10.2023
Yun.ru, P3L
. . o Bubnnoteka LLOK
22 CBOliCTBa ypaBHEHHU ¢ O1HOH https://m.edsoo.ru/f2a0cafe
epeMEHHOM 20.10.2023 o ' ’
Yun.ru, P3L
. . o Bubnnoteka LLOK
23 CBoliCTBa ypaBHEHHU ¢ O1HOH https://m.edsoo.ru/f2a0cafe
epeMEHHON 23.10.2023 o ' ’
Yun.ru, P3W
Bubnnoteka LLOK
24 PaBHOCHIBHOCTE YpaBHEHUH https://m.edsoo.ru/f2a0cafe,
P 25.10.2023 s/ /
Yun.ru, P3L
Bubnmoteka LLOK
YpaBHEHHE KaKk MaTeMaTHYECKast
25 . https://m.edsoo.ru/f2a0cafe,
MO/IENb peaIbHOM CUTyalluu 27.10.2023

Yun.ru, P3L




Hucno KopHen JIMHENHOTO

Bubanoteka LLOK

26 https://m.edsoo.ru/f2a0cafe,
ypaBHEHHS 08.11.2023 | s/ /
Yun.ru, P3LU
. . Bubnmoteka LLOK
Yucno KopHen JIMHENHOTO
27 https://m.edsoo.ru/f2a0cafe,
ypaBHEHUS 10.11.2023
Yun.ru, P3LU
Bubnnoteka LLOK
Pemenne TeKCTOBBIX 3a4a4 C
28 . . https://m.edsoo.ru/f2a0cafe,
MTOMOIIIBIO JIMHEHHBIX YPaBHEHUM 13.11.2023
Yun.ru, P3LU
. Bubnnoteka LLOK
JIuneitHOe ypaBHEHUE,
29 15.11.2023 https://m.edsoo.ru/f2a0cafe,
coJiepaKaiiee 3HaK MOIYJIs A1,
Alepratt o Yun.ru, P3LL
KonTtponsHas padoTa o remam Bubnnoteka LIOK
30 "BrIpakeHns ¢ IepeMeHHBIMEI ", https://m.edsoo.ru/f2a0cafe,
_oHpa peMeH 17.11.2023 | ©
JIuHeitnble ypaBHEHUS Yun.ru, P3LL
Bubnnoteka LLOK
31 (TEIIEHE C HATYpAIbHbIM https://m.edsoo.ru/f2a0cafe
[I0Ka3areaeM 20.11.2023 ps://m. ’ ’
Yun.ru, P3LL
. Bubnnoteka LLOK
CBoOIiCTBa CTEIICHU C
32 https://m.edsoo.ru/f2a0cafe,
HaTypaJIbHBIM TOKa3aTelieM 22.11.2023
Yun.ru, P3W
. Bubnnoteka LLOK
CBoJiCTBa CTEIICHU C
33 https://m.edsoo.ru/f2a0cafe,
HaTypaJIbHBIM IIOKa3aTeJIeM 24.11.2023
Yun.ru, P3L
. Bubnmoteka LLOK
34 CBoticTsa cTenenn ¢ https://m.edsoo.ru/f2a0cafe
HATypalbHBIM MOKa3aTeIeM 27.11.2023 o ' ’

Yun.ru, P3L




3amuce Ynciia B JECATUYHON

Bubanoteka LLOK

35 MO3UITMOHHOM CHCTEME https://m.edsoo.ru/f2a0cafe,
i 20.11.2023 | P
CUHCIICHUSA Yuun.ru, POLU
3anucek 4ncia B JECITUYHON Bubanoteka LLOK
36 MO3UIMOHHON CUCTEME https://m.edsoo.ru/f2a0cafe,
i 01.12.2023 | Mesd/ /
CUHCIICHUSA Yun.ru, PILU
Onnounensl. OHOYICH Bubnnoteka LLOK
37 craggaptaoro suga. Crenenn https://m.edsoo.ru/f2a0cafe,
Aap A 04.12.2023 | RS/ /
OJTHOYJICHA Yun.ru, PILU
Onaowiensl. OQHOWICH Bubnnoteka LLOK
38 craggaptaoro suaa. Crenens https://m.edsoo.ru/f2a0cafe,
7ap 8 06.12.2023 | MPs/ /
OJHOYJICHA Yun.ru, P3LU
MHuorouwiensl. MHOrowieH Bubnnoteka LLOK
39 ctagnaptHoro suna. CreneHn https://m.edsoo.ru/f2a0cafe,
Aap A 08.12.2023 | P
MHOTOYJIEHA Yun.ru, PILU
MHuorowiensl. MHOrowieH Bubnnoteka LLOK
40 ctagmaptHoro suna. CremneHn https://m.edsoo.ru/f2a0cafe,
Aap A 11.12.2023 | - °F
MHOTOYJIEHA Yun.ru, PILU
Bubnnoteka LLOK
41 (103 eHHe 1 BLIUMTAHKE https://m.edsoo.ru/f2a0cafe
MHOTOYJIEHOB 13.12.2023 ps://m. ' ’
Yun.ru, P3W
Bubnnoteka LLOK
42 (103 eHHe 1 BLIUMTAHKE https://m.edsoo.ru/f2a0cafe
MHOTOYJIEHOB 15.12.2023 ps://m. ' ’
Yun.ru, P3L
Bubnmoteka LLOK
43 (103 eHHe 1 BLIUHTARKE https://m.edsoo.ru/f2a0cafe
MHOTOYJIEHOB 18.12.2023 ps://m. ' ’

Yun.ru, P3L




YMHOXKEHNE U JIEJIEHUE

Bubanoteka LLOK

44 https://m.edsoo.ru/f2a0cafe,
MHOTOYIEHOB 20.12.2023 ps:// /
Yun.ru, P3LU
Bubanoteka LLOK
45 YMHOXCHHE U AENeHHe https://m.edsoo.ru/f2a0cafe
MHOTOYJIECHOB 22.12.2023 R ' ’
Yun.ru, P3LU
Bubnnoteka LLOK
46 YMHOXCHHE H JleIeHHe https://m.edsoo.ru/f2a0cafe
MHOTOYJIEHOB 25.12.2023 ps://m. ' ’
Yun.ru, P3LU
Bubnnoteka LLOK
47 YMHOXEHH H fIeNleHne https://m.edsoo.ru/f2a0cafe
MHOTOYJIECHOB 27.12.2023 ps://m. ' ’
Yun.ru, P3LL
Bubnnoteka LLOK
[IpeobpazoBanue 11€710T0
48 https://m.edsoo.ru/f2a0cafe,
BBIPAKEHUSI B MHOTOWICH 29.12.2023
Yun.ru, P3L
Bubnnoteka LLOK
[IpeoOpazoBanue 11€710T0
49 https://m.edsoo.ru/f2a0cafe,
BBIPQKEHUSI B MHOTOWICH 30.12.2023
Yun.ru, P3L
Bubnnoteka LLOK
[IpeoOpazoBanue 11€710T0
50 https://m.edsoo.ru/f2a0cafe,
BBIPQKEHUSI B MHOTOUWICH 10.01.2024
Yun.ru, P3W
Bubnnoteka LLOK
51 Kopau mHorousnena https://m.edsoo.ru/f2a0cafe,
P 12.01.2024 | s/ /
Yun.ru, P3L
Bubnmoteka LLOK
52 Kopuu mHorounena https://m.edsoo.ru/f2a0cafe,
P 15.01.2024 | s/ /

Yun.ru, P3L




ToxnectBo. ToXXneCTBEHHBIE

Bubanoteka LLOK

53 IpeoOpa3oBaHus aareopandecKux https://m.edsoo.ru/f2a0cafe,
peobpaso P 17.01.2024 | | F
BBIpaXKECHUU Yun.ru, P3LU
ToxnaectBo. ToxXIeCTBEHHEIC Bubnnoteka LLOK
54 npeoOpa3oBaHus anredpanyecKnux https://m.edsoo.ru/f2a0cafe,
PeOBPEsOB P 19.01.2024 | MRS/ /
BBIpaXKECHUU Yun.ru, P3LU
ToxnaectBo. ToxXaeCTBEHHEIC Bubnnoteka LLOK
55 peoOpasoBaHusa aredpandecKnux https://m.edsoo.ru/f2a0cafe,
peobpasor P 20.01.2024 | s/ /
BBIpaKECHUHN Yun.ru, PILU
KonTtponpHas padoTa o remMam BubnnoTeka LIOK
56 "CTteneHb ¢ HaTypajJIbHEIM https://m.edsoo.ru/f2a0cafe,
ok 24.01.2024 | "
nokasareneM", "MuorouiacHs!" Yuun.ru, PILL
KBangpar cyMMEI B KBagpaT bubnmoreka LIOK
57 P ™ P . https://m.edsoo.ru/f2a0cafe,
Pa3HOCTH JIBYX BBIpAXKEHUH 26.01.2024
Yun.ru, P3L
Bubnnoteka LLOK
58 KBanpar cymmbi HECKOIbKUX https://m.edsoo.ru/f2a0cafe
BBIPKEHHI 29.01.2024 ps://m. ' ’
Yun.ru, P3L
Bubnnoteka LLOK
Ky06 cymmBbI 1 Ky0 pa3HOCTH ABYX
59 . https://m.edsoo.ru/f2a0cafe,
BBIpOKCHUI 31.01.2024
Yun.ru, P3W
PasHocTh kBampaToB nB bubnmorexa LIOK
60 . AP ABYX https://m.edsoo.ru/f2a0cafe,
BBIPAKEHUIN 02.02.2024
Yun.ru, P3L
Bubnmoteka LLOK
[IpousseneHnue pa3HOCTH U
61 . https://m.edsoo.ru/f2a0cafe,
CYMMBI JIBYX BBIpa)KCHUI 05.02.2024

Yun.ru, P3L




IIpousBeneHnue pasHOCTH U

Bubanoteka LLOK

62 https://m.edsoo.ru/f2a0cafe,
c AKEHUH 07.02.2024
YMMBI JIByX BBIPKCHHM Van.ru, PILL
CyMMa ¥ pa3sHOCTb KyOOB /B bubamoreia LIOK
63 ™ pu Y FBYX https://m.edsoo.ru/f2a0cafe,
BBIpKCHUI 09.02.2024
Yun.ru, P3LU
CyMMa ¥ pa3sHOCTH KyOOB IIB bubnmoreka LIOK
64 ™ pu Y yx https://m.edsoo.ru/f2a0cafe,
BBIpKEHUI 12.02.2024
Yun.ru, P3LU
Bubnnoteka LLOK
65 Pasnojenne MrorotineHa Ha https://m.edsoo.ru/f2a0cafe
MHOXUTEN 14.02.2024 ps://m. ' ’
Yun.ru, P3LL
[IpousBeneHre pa3HOCTH CyMMBbI Bubnmnoteka LIOK
66 JIBYX BBIPAXEHUI, CyMMa 1 16.02.2024 https://m.edsoo.ru/f2a0cafe,
Pa3HOCTh KyOOB JIBYX BBIpKCHHUI R Yuu.ru, PILU
Bubnnoteka LLOK
. Pasnosxkenne MHOro4iIeHa Ha https://m.edsoo.ru/f2a0cafe
MHOUTEIN 19.02.2024 ps://m. ' ’
Yun.ru, P3LL
Bubnnoteka LLOK
68 Brinecenune o0111ero MHOKHUTENS https://m.ed Jf2a0caf
s://m.edsoo.ru/f2a0cafe,
3a CKOGKH 21.02.2024 | P
Yun.ru, P3W
Bubnnoteka LLOK
69 Merton rpyImmpoBKu https://m.edsoo.ru/f2a0cafe,
A TpYNIIp 26.02.2024 ps:// /
Yun.ru, P3L
KonTponeHas paboTa o teme Bubnnoteka LLOK
70 "DopPMYIIBI COKPAILLIEHHOTO https://m.edsoo.ru/f2a0cafe,
MY patt 28.02.2024 | |0

YMHOkKeHus"

Yun.ru, P3L




71

Jluneitnas QyHKIUS, €€ CBOKCTBA

01.03.2024

Bubnmoteka LOK
https://m.edsoo.ru/f2a0cafe,
Yun.ru, P3LU

72

JIuneiinas QyHKums, e€ CBOMCTBa

04.03.2024

Bubnmoteka LLOK
https://m.edsoo.ru/f2a0cafe,
Yun.ru, P3LU

73

JIuneiinast pyHkus, €€ cBONCTBA

06.03.2024

Bubnmoteka LLJOK
https://m.edsoo.ru/f2a0cafe,
Yun.ru, P3LU

74

I'paduk nuHeitHON GyHKIMH

11.03.2024

Bubnnoteka LLOK
https://m.edsoo.ru/f2a0cafe,
Yun.ru, P3LL

75

I'paduk muHelHOM GyHKITUN

13.03.2024

Bubnnoteka LLOK
https://m.edsoo.ru/f2a0cafe,
Yun.ru, P3L

76

I'paduk muHeliHOM GyHKITUN

15.03.2024

Bubnnoteka LLOK
https://m.edsoo.ru/f2a0cafe,
Yun.ru, P3L

77

I'paduk pynkum y =| x |

18.03.2024

Bubnnoteka LLOK
https://m.edsoo.ru/f2a0cafe,
Yun.ru, P3W

78

I'paduk pynkum y =| x |

20.03.2024

Bubnnoteka LLOK
https://m.edsoo.ru/f2a0cafe,
Yun.ru, P3L

79

KycouHo-3a1anHble QYHKIIUH

22.03.2024

Bubnmoteka LLOK
https://m.edsoo.ru/f2a0cafe,
Yun.ru, P3L




Bubanoteka LLOK

80 Kycouno-3aganueie KIIMH https://m.edsoo.ru/f2a0cafe,
Y A Py 23.03.2024  Ps// /
Yun.ru, P3LU
KoHTponsHas padota o remam Bubnunoteka LIOK
81 "JlenumocTts", "JIlunernas https://m.edsoo.ru/f2a0cafe,
A 03.04.2024 | "
(1)3/1{1(111/15[" Yun.ru, P3LU
Bubnnoteka LLOK
82 YPaBHEHHE C JIBYMS https://m.edsoo.ru/f2a0cafe
MePEMEHHBIMH 05.04.2024 pS:/IM. ’ ’
Yun.ru, PILU
Bubnmnoteka LLOK
83 YPpaBHEHHE C JBYMA https://m.edsoo.ru/f2a0cafe
MePEMEHHBIMH 08.04.2024 pS://. ' ’
Yun.ru, P3LU
. Bubnnoteka LLOK
I'paduk nuHEHHOTO YypaBHEHHUS C
84 https://m.edsoo.ru/f2a0cafe,
JBYMSI TIEPEMEHHBIMU 10.04.2024
Yun.ru, P3L
. Bubnnoteka LLOK
I'paduk nuHEHHOTO YypaBHEHHUS C
85 https://m.edsoo.ru/f2a0cafe,
JBYMSI TIEPEMEHHBIMU 12.04.2024
Yun.ru, P3LL
. o Bubnnoteka LLOK
CucTeMbl TUHEUHBIX YPAaBHEHUM C
86 https://m.edsoo.ru/f2a0cafe,
JBYMsI IEPEMEHHBIMU 15.04.2024
Yun.ru, P3W
. o Bubnnoteka LLOK
Cucrembl TUHEHHBIX YPABHEHUH C
87 https://m.edsoo.ru/f2a0cafe,
JBYMsI IEPEMEHHBIMU 17.04.2024
Yun.ru, P3L
I'padpuueckuii meTon pereHus Bubnmnoteka LIOK
88 CHUCTEMBI JIMHEHHBIX YPaBHEHHUH C https://m.edsoo.ru/f2a0cafe,
P 10.04.2024 | | °

ABYMA IICPCMCHHBIMU

Yun.ru, P3L




I'padmyeckuit MeTo 1 pereHs

Bubanoteka LLOK

89 CHUCTEMBI JINHENHBIX YPAaBHEHUH C 99 04.2024 https://m.edsoo.ru/f2a0cafe,
JBYMs IIEPEMCHHBIMU Yun.ru, PILU
Pemenne cucteM IHMHEHMHBIX Bubnmoteka LLOK
YPaBHEHUH C JBYMS https://m.edsoo.ru/f2a0cafe,
a0 EPEMEHHBIMU METOA0M 94.04.2024 Yun.ru, P3LU
MOJICTAHOBKH ¥ METOJIOM
CIIOKEHUS
Pemenne cucteM IMHEHHBIX Bubnmoteka LLJOK
YPAaBHEHUU C JBYMSI https://m.edsoo.ru/f2a0cafe,
91 EPEMEHHBIMU METOA0M 96.04.2024 Yun.ru, P3LLU
MOJCTAHOBKH U METOJI0M
CIIOKECHUS
Pemenne cucteM JTMHEHHBIX Bubnnoteka LLOK
YpaBHEHUH C IBYMsI https://m.edsoo.ru/f2a0cafe,
92 NEPEMEHHBIMU METOI0OM 99.04.2024 Yuu.ru, PILWW
MMOACTAaHOBKH U METOJ0M
CIIOKECHUS
CucreMa IByX JTUHEUHBIX Bubnmoteka LOK
93 YpaBHEHUH C ABYMsI https://m.edsoo.ru/f2a0cafe,
MepEMEHHBIMU KaK MOJICIb 03.05.2024 | Yuwn.ru, P3L
peanbHOM CUTyaluu
KonTtponbHas paboTa o teme Bubnnoteka LLOK
94 "CucreMbl TUHEHHBIX https://m.edsoo.ru/f2a0cafe,
ypaBHeHuUi" 04.05.2024 Yuu.ru, PILU
95 TosTopenue 1 06o0menue. E;f)};:v}(/):.zzlsjlo?)}.(ru/fZaOcafe
BripaykeHus ¢ nepeMeHHbIMU 06.05.2024 ’

Yun.ru, P3L




96

[ToBTOpenue u oboOIIeHNE.
Crenensp ¢ HaTypalbHBIM

Bubnmoteka LOK
https://m.edsoo.ru/f2a0cafe,

oKazaTreyeM 08.05.2024 Yuun.ru, PALWW
[ToBTOpeHue u 06001ICHNE. Bubamoteka LIOK
97 OaHo4IeHbl U MHOTOYIEHEL. 1 https://m.edsoo.ru/f2a0cafe,
ToxmecTBeHHBIE TPe0Opa30OBaHUS 13.05.2024 | Yuw.ru, P3LU
anredpanvdeckux BbIpaKEHUN
[ToBTOpenue u 06oodIIEHNE. Bubnnoteka LLOK
98 DopMyIILl COKpAIIEHHOTO 1 https://m.edsoo.ru/f2a0cafe,
PMYIIRL Copait 15.05.2024 | MRS/ /
YMHOKEHUS Yun.ru, PILU
b
[ToBTOpEeHMe 1 0600IIEHNE. ubswmoteka LIOK
99 1 https://m.edsoo.ru/f2a0cafe,
Koopaunats! u rpaduxu. 17.05.2024
Yun.ru, P3L
[ToBTOpEeHME M 000OIIEHNE. Bubnnoreka LIOK
10 Jlunennas KIS U e 1 https://m.edsoo.ru/f2a0cafe,
teffHas pyHkl 20.05.2024 | MPs/ /
CBOMCTBA Yun.ru, PILU
Bubnnoteka LLOK
101 Hroropas koHTpoJIbHAs paboTa 1 99 05.2024 https://m.edsoo.ru/f2a0cafe,
Yun.ru, P3L
[ToBTOpEeHME M 000OIICHNE. Bubnnoteka LIOK
102 Pertenue cucteM JUHEHHBIX 1 https://m.edsoo.ru/f2a0cafe,
YpaBHEHUH C IByMs 24.05.2024 | Yun.ru, P
TepeMEHHBIMU
OBILIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




8 KUIIACC

KoiuyecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontposbnbie | IIpakTnyeckue Aara wHppoBLIe
Bcero u3yyeHusi | oOpa3oBaTesbHbIe
padoTsbI padoThI pecypeE!
1 Hucnossle HEpaBEHCTBA 1
2 CBolicTBa YHCIIOBBIX HEPABEHCTB 1
3 CBo¥CTBa YHCIIOBBIX HEPABEHCTB 1
4 JlokazaTenbCTBO HEPABEHCTB 1
5 HepasenctBo ¢ nepemennoii. Ctporue u 1
HECTPOTHE HEPABEHCTBA
6 HepasenctBo ¢ nepemennoii. Ctporue u 1
HECTPOrHe HEPABEHCTBA
CrnoxeHue 1 yMHOKEHUE YUCIIOBBIX
7 HepaBeHCTB. OIIeHUBAaHUE 3HAYCHUS 1
BBbIPAXKECHUS
CrnoxeHue 1 yMHOKEHUE YHCIIOBBIX
8 HepaBeHCTB. OLleHUBaHNUE 3HAUYCHUS 1
BBIPAXKECHUS
[TonsiTue 0 peleHuy HepaBeHCTBA ¢
9 OJIHOM TIepeMeHHO. MHOXEeCTBO 1
peleHi HepaBeHCTBa
IToHsiTHE O pelIeHun HEpaBEeHCTBA C
10 OJIHOH nepeMeHHON. MHOXeCTBO 1
peleHui HepaBeHCTBa
1 PaBHOCHIIbHBIE HEPABEHCTBA. 1

HepaBeHCTBO-CHeI{CTBI/IC




12

Hucnossle IPOMEKYTKU

JInnelHOEe HEPABEHCTBO C OJHOU

13 [IEPEMEHHON 1 MHOXECTBO €0
peLeHni

14 Pemrenne nuHENHBIX HEPABEHCTB C
OJIHOY ITEPEMEHHON

15 Pemrenne nuHENHBIX HEPABEHCTB C
OJIHOU ITIEPEMEHHON

16 Penrenne nuHENHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOMN

17 CucteMbl TMHENHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOMN

18 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJHOM IEPEMEHHOMN
Penrenne TeKCTOBBIX 3a71a4 C IOMONIBIO

19 JIMHEWHBIX HEPABCHCTB C OJTHOM
MepeMEHHO N

20 KonTponbnas pabora o teme
"HepaBencrna"

21 KBanparHbeie KopHU

29 ApubMeTHIeCcKHi KBaJIpaTHBIN KOPEHB
U €ro CBOMCTBA

23 ApupmeTrueckuii KBaipaTHbI KOPEHb
U €ro CBOMCTBA
ITonsTHE HPPALIMOHAIEHOTO YUCIIA.

24 JleiicTBUS ¢ MppallMOHAIBHBIMU

qucjiaMu




CBoJicTBa JEHCTBUMH C

25 WppalMOHAILHBIMY YUCIIAMU

26 CBolicTBa AEHCTBUH C
HPPalMOHATEHBIMH YHCIIAMH

97 CBolicTBa AEHCTBUH C
HPPaIMOHALHBIMY YUCIIAMA

28 CpaBHeHUE UpPAITMOHATBHBIX YUCEIT

29 CpaBHeHUE UpPAITMOHATBHBIX YUCEIT
MHO0kecTBO JeHCTBUTENBLHEIX UHCE.

30 [IpencraBnenns o pacIIUpeHMsIX
YUCIIOBBIX MHOKECTB
JlommycTrMbIe 3HAYCHHSI IEPEMCHHBIX B

31 BBIPAKEHUSX, COJEPKAITUX
apudMeTHUECKUE KBapaTHbIe KOPHU
JlomycTUMBIe 3HAYCHUSI IEPEMEHHBIX B

32 BBIPAKEHUSX, COJCPKAITUX
aprudMeTHYECKUE KBaIpaTHbIC KOPHU
ToxnecTBeHHBIEC TPEOOPa3OBAHMS

33 BBIpKEHUH, COJIepIKAIINX
aprudMeTHYECKUE KBapaTHbIC KOPHU
TosxxnecTBeHHBIEC TPEOOpPa30OBaAHMS

34 BBIpKEHUH, COJIEpIKAIINX
apudmeTnyecKkue KBaapaTHble KOPHU
ToxxnecTBeHHbIE TpeoOpa3zoBaHUs

35 BBIpAXKEHUH, COJIepKaIUX

apupMeTHYeCKre KBaIpaTHbIe KOPHU




36

ToxnecTBeHHbIE TPeoOpa3oBaHUs
BBIPAXKEHUH, COJIEPKAILAX
apu(pMeTHIECKIe KBaIpaTHbIE KOPHU

37

KonTtposneHas paboTa o teme
"KBanpaTHblil KOpeHb"

38

KBagparHoe ypaBHeHHE

39

dopmyta KOpHENW KBaJIpaTHOTO
ypaBHeHus. KoimyecTBo
JENCTBUTEIBHBIX KOPHEN KBAJPATHOTO
YpaBHEHUS

40

dopmyna KOpHEHW KBaJIpaTHOTO
ypaBHeHusA. KoanmuectBo
JIEMCTBUTEIbHBIX KOPHEU KBaJAPATHOTO
YpaBHEHUS

41

dopmysia KOpHEN KBaIpaTHOTO
ypaBHeHus. KonnuecTBo
NeHCTBUTENBHBIX KOPHEH KBaJIPaTHOTO
ypaBHEHUS

42

dopmysia KOpHEH KBaJIpaTHOTO
ypaBHeHus. KonnuecTBo
NeCTBUTENBHBIX KOPHEH KBaJIPaTHOTO
ypaBHEHUS

43

Teopema Buera

44

Teopema Buera

45

VYpaBHeHUs, CBOIUMBIE K JIMHEHHBIM
YPaBHEHUSAM WM K KBaJPAaTHBIM
ypaBHEHUSIM




YpaBHEHUS, CBOAUMBIE K JINHEHHBIM

46 YPaBHEHUSIM WJIM K KBaJpaTHBIM
YPaBHEHUSAM

47 KBagparHoe ypaBHEHHE C TapaMeTpoM

48 Pemrenne kBagpaTHbIX YpaBHEHUN €
rapamerpamu

49 Pemrenne kBagpaTHBIX YpaBHEHUN €
rapamerpamu

50 Pemrenne kBagpaTHbIX ypaBHEHHH,
COJIepXKaIIUX 3HAK MO

51 Pemrenne kBagpaTHbIX ypaBHEHHH,
CoJIepXKalIUX 3HAK MOy

59 YpaBHEHHE KaK MaTEMATHYECKas
MO/JIEJIb pEaJbHOU CUTYallU

53 Pemenue TeKCTOBBIX 3aa4 ¢ TOMOLIBIO
KBaJIpaTHBIX YPABHCHUM

54 KonTposnpHas paboTa o teme
"KBanpartusie ypaBHeHUS"

55 PanvioHanbHbBIE BBIpAKESHUS

56 ToxnecTBeHHbIE TPe0Opa3oBaHUs
palMOHAIbHBIX BBIPAXKECHUN

57 ToxnecTBeHHbIE TPe0Opa3oBaHUs
palOHaIbHBIX BBIPAXKEHUN

58 ToxnecTBeHHbIE TPeoOpa3oBaHUs
palOHAaIbHBIX BBIPAXKEHUN

59 ToxnecTBeHHbIE TPe0Opa3oBaHUs

pallnOHaJIbHBIX BLIpa)KCHI/Iﬁ




Anrebpanyeckast 1po0Ob. JlomycTumble

60 3HA4YEeHHUsI IEPEMEHHBIX B IPOOHO-
paMOHATBHBIX BBIPAKCHUAX
Anrebpandeckast 1po0b. JlomycTumMele

61 3HAYEHUS IEPEMEHHBIX B APOOHO-
paIMOHATFHBIX BBIPAKCHUIX
Anrebpandeckas 1po0Ob. JlomycTumele

62 3HAYEHMS TIEPEMEHHBIX B JPOOHO-
paIMOHATEHBIX BBIPAKCHUIX

63 OcHOBHOE CBOICTBO anredpanveckon
Ipoou

64 OcHOBHOE CBOICTBO anredpanveckon
Ipoou

65 Cro)xeHne U BHIYUTaHHEC
anreOpandecKux Ipooei

66 Cro)XXeHHEe ¥ BBIYUTAHHEC
anreOpandecKux Ipooei

67 VYMHOXXEHHUE U JIeJICHUE
anreOpandecKux Ipooei

68 YMHOXKEHHE U JIeTIeHHE
anreOpanvecKux Ipooei

69 YMHOXEHHE U JIeTIeHHEe
anreOpandyeckux apooeit

70 Bo3sBenenue anredbpandeckoii 1podu B
CTETIEHb

7 KonTposnpHas paboTa o teme
" IpoOHO-paliOHAIbHBIE BRIpasKeHUs"

72 JlpoOHO-panvoHaNbHbIE ypaBHEHUS




73

Pemenune npoOGHO-pariMOHAIBHBIX
YPAaBHEHUH, CBOJIAIINUXCS K JIMHEHHBIM
YPaBHEHUSIM

74

Pemenne npoOHO-parimOHABHBIX
YPaBHEHUH, CBOJIAIINUXCS K JIMHEHHBIM
YpaBHEHUSAM

75

Pemenue npoOGHO-paliioHaNbHbIX
YpPaBHEHUH, CBOJSIIMXCS K TUHEHHBIM
YPAaBHEHUAM

76

Pemenne npoOGHO-paliioHaIbHBIX
YpaBHEHUM, CBOASIIUXCA K KBaJAPAaTHBIM
YpaBHEHUSAM

77

Pemenne npoOHO-paniOHATBEHBIX
YpaBHEHUH, CBOSAIINXCS K KBaIpaTHBIM
YpaBHEHUSIM

78

Pemenne npoOHO-paimOHATBHBIX
ypaBHEHUH, CBOSIIMXCS K KBaJIPATHBIM
ypaBHEHUSIM

79

Pemenue npo6GHO-paiioHaNIbHBIX
yYpaBHEHUN METOJIOM 3aMEHbI
MepeMEeHHO N

80

Pemenne npoOGHO-paiioHaTbHBIX
YPaBHEHUN METOJIOM 3aMEHbI
IEpEMEHHOMN

81

Pemenue npoOGHO-paliioHATBHBIX
YPaBHEHUN METOJIOM 3aMEHbI
IIEPEMEHHOM




Pemenune npoOGHO-pariMOHAIBHBIX

82 ypaBHEHU METOJI0M 3aMEHBI
MEPEMEHHO N

83 Pemenne TeKCTOBBIX 33724 C TOMOUIBIO
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH

84 Perrenne TeKCTOBBIX 33724 C TOMOUIBIO
TpOOHO-palIMOHATFHBIX YPAaBHEHU I

85 Pemrenne TeKCTOBBIX 33724 C TOMOMIIBIO
TPOOHO-PAIIMOHATFHBIX YPAaBHEHU I

86 Perrenne TEKCTOBBIX 337124 C TOMOMIIBIO
JTPOOHO-PAIMOHATFHBIX YPAaBHEHU I

g7 Perrenne TeKCTOBBIX 337724 C TOMOMIIBIO
IpOOHO-PALIMOHAIBHBIX YpaBHEHUN

88 Pemenune TeKCTOBBIX 3a71a4 ¢ TOMOUIbIO
IpOOHO-PALIMOHAIBHBIX YpaBHEHUN

89 I'padmueckas unTepnperanus
ypaBHEHUH C ABYMS IEpEMEHHBIMU

90 KonTponbnas pabora o teme
"IpoOGHO-pallMOHANIbHBIE YpaBHEHUA"

o1 OO6nacTh onpeaeneHuss © MHOKECTBO
3HauYeHUH QyHKIUU

92 OO6nacTh onpeaeneHuss © MHOKECTBO
3Ha4eHUN QYHKIUH

93 CniocoOsI 3a1anust pyHKIMN

94 I'paduk pynkIMN

95 Urenue cBOICTB (PyHKLINU TIO €€

rpa¢uxy. I[Ipumeps! rpadukon




(byHKIMI, OTpaXKarouX peaabHbIe
IIPOLIECCHI

DyYHKIMY, ONTUCHIBAIOLIUE PAMYIO U

96 00paTHYIO IPOIIOPIHUOHAIBEHEIC 1
3aBHCUMOCTH, UX IpaduKu
OYHKIMH, OTIMCHIBAIOIITUE MPSIMYIO H
97 00paTHYIO IPOIIOPIUOHAIEHEIC 1
3aBHUCUMOCTH, UX TpaduKu
OYHKIMH, OTIMCHIBAOIITUE MPSIMYIO H
98 00paTHYIO TPOITOPIIHOHATEHEIC 1
3aBUCHUMOCTH, UX TpaduKu
99 Oynkus Y = X2 u e€ cBoiicTBa 1
100 OyHKIusa Y = X2 1 e€ cBoiCcTBa 1
101 OyHkiusa Y = X3 u eé cBoicTBa 1
102 OyHKIUA Y =K/X 1 €€ CBOWCTBA 1
103 OyHKIUA Y =K/X 1 €€ CBOWCTBA 1
104 OyHKIUA Y =VX U €€ CBONCTBA 1
105 'I‘<OHTp0J'IBI-'I'aSI pabota 1o Teme 1
O yHKIMU
106 CTeleHs ¢ LeIbIM ITI0Ka3aTeaeM 1
107 CBoiiCTBa CTENEHU C LEJIBIM 1
roKasaresjemM
108 CBoiicTBa CTEMEHH C ETBIM 1
rokKasarejemM
109 CBoiicTBa CTEMEHH C ETBIM 1

IIOKa3aTcJICM




[IpeoOpa3oBanme BEIpa)KEHUH,

110 COJICpIKAIIUX CTETICHH C IEJTBIM
IOKa3aTeyieM
[IpeoOpa3oBanme BEIpa)KEHUH,

111 COAEpKAIIUX CTENIEHU C LIEJIBIM
MoKa3aTeyiemM
[IpeobpazoBaHue BhIpaKEHUH,

112 COZEpKAIIUX CTENIEHHU C LIEJIBIM
MoKa3aTeyemM

113 CrangapTHbIN BHI YKCTIa

114 CrangapTHbIN BHI YKCTa

115 JlecTBuUS ¢ yucaaMu, 3alMCaHHBIMH B
CTaHIAPTHOM BHJIC

116 JlecTBuUS ¢ ynciaMu, 3allMCaHHBIMU B
CTaHIAPTHOM BHJIC
Pa3Mepnr 00BEKTOB OKPYKAIOIIETO

117 MHpA, JJIUTEITLHOCTH MPOIECCOB B
OKPYXKaIoIeM MHUPE
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

118 MHpA, JJIUTESILHOCTH MPOIECCOB B
OKPY>KaIoIlleM MUpPE
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

119 MHpa, JUIUTEIbHOCTH IPOLIECCOB B
OKpYKaroIlleM MUpe

120 Jlenenue ¢ ocraTkoM

121 CpaBHEHUS TENBIX YHCEI TI0 MO0

HaTypaJIbHOT'O YHUCJIa




122

CpaBHeHUS LENbIX YUCEI IO MOAYJIIO
HaTypaJbHOTO YUCIA

123

CpoiicTBa CpaBHEHUN IO MOIYIIIO

124

CpoiicTBa CpaBHEHU IO MOYIIIO

125

OcTaTku CyMMBI U TIPOU3BEACHUS 110
JAHHOMY MOJTYJTIO

126

KontponbHas pabota no temam
"Crenenn", "Jlenumocts"

127

[ToBTOpenue u o6ob6menue. Pemenne
JIMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHON U CUCTEM JIMHEUHBIX
HEPABEHCTB C OJIHOW MEPEMEHHON

128

[ToBTOpenue u o6odmenHue. Pemenne
JINHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHON U CUCTEM JIMHEUHBIX
HEPABEHCTB C OJIHOW MEPEMEHHON

129

[ToBTOpEeHME M 000OIIECHNE.
ToxnecTBeHHBIE MpeoOpa3oBaHUs
BBIPOKEHUH, COCPIKAIIUX
apuMeTHYECKUE KBaJPATHBIC KOPHU

130

[ToBTOpeHue u o6o0meHue. Pemenue
KBaJ[paTHBIX ypaBHEHHA. Pemenue
TEKCTOBBIX 3a7a4 C IIOMOILBIO
KBa/IpaTHBIX YpaBHEHHIA

131

IToBTOpenue u o6oOmmenue. Pemenne
3a71a4 U3 peaNbHON KU3HU




[ToBTOpenue u oboOIIeHNE.
132 ToxecTBeHHbIE TPe0Opa3zoBaHUs
paLMOHAIBLHBIX BBIPAKCHUN

[ToBTOpenue u o6o0menue. Pemenne
JIPOOHO-PANMOHAIBHBIX YpaBHEHUH,
133 CBOIAIIINXCA K JIMHENHBIM HIIH K
KBaJpaTHBIM ypaBHEHUsAM. Pemienue
TEKCTOBBIX 33/1a4 C TIOMOIIBIO IPOOHO-

palMOHAIBHBIX YPAaBHCHUHN

[ToBTOpenue u o6obmenue. Pemenne
134 TEKCTOBBIX 33]1a4 Pa3JIMYHBIMU
criocobamu

135 Hrorosas koHTpoJbHAs paboTa

[ToBTOpenue u o6obmenHue. Pemenne

136
3aJa4d U3 peaNbHOM KU3HU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(yHKIMH, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA (DYHKIIMH,
MIPOMEXYTKH BO3pACTaHUs U yObIBaHUS
¢GbyHKIMY, Y€THBIE U HEUETHBIE (QYHKIINH,
HauOoJIbIlIee U HAaMEHbIIee 3HAYCHUSI

byHKIMN

Oynkiusa. CBoiicTBa GYyHKITUN: HYIIH
(YHKIIUH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA (DYHKITHH,
MIPOMEXYTKU BO3pACTaHUS U yObIBaHUS
(dhyHKIIMH, YETHBIC U HEUETHBIE (PYHKITUH,
HauOoJbIlIee U HAaMEHbIIee 3HAYCHUS

GbyHKIIII

[TocTpoenue rpadukoB GyHKIUH C
MOMOIIIBIO TTPeoOpa3oBaHui

[TocTpoenue rpadukoB GyHKIUH C
MIOMOIIIBIO ITPeoOpa3oBaHUi

KBanparsslii Tpéxunen. Kopuu
KBaJIpaTHOTO TPEXWJIEHA

Paznoxenue KBaJApaTHOT'O TpéaneHa Ha
JIMHENHBIE MHOKUTEIIN




PasnosxeHne KBaapaTHOro TpéxuieHa Ha

! JINHEMHBIE MHOKUTEIN

8 KBangpatuanast pyHKIUsS 1 €€ CBOKWCTBA

9 [Tapaboia, KOOPAMHATHI BEPITUHBI
napadoJIbl, 0Ch CHMMETPHUH 1TapadoIbl

10 [TocTpoenue rpaduka KBagpaTUIHON
byHKIIMN

11 [TocTpoenue rpaduka KBagpaTUIHON
byHKIIIN

12 [TocTpoenue rpaduka KBaapaTHIHON
byHKIIIN
[Tonoxenue rpaduka KBagpaTHUHON

13 (yHKIIUM B 3aBUCUMOCTH OT €€
ko3 urmeHToB
[Tonoxxenue rpaduka KBaIpaTUIHON

14 (YHKIIMM B 3aBUCUMOCTH OT €€
ko3 durmeHToB

15 Hcnonp3oBaHue CBOMCTB KBaIpaTUYHOU
GyHKIMM 1S petieHus 3a1a4

16 Hcnonb3oBaHue CBOMCTB KBAAPATUIHOMN
GyHKIMM 1715 peuieHus 3a1a4

17 Hcnonb3oBaHue CBOMCTB KBAAPATUIHOMN
GyHKIMY 715 petieHus 3a1a4

18 Crenennble QyHKIIUU C HATYPATbHBIMU
MoKa3aTesiMu, UX rpaduKu U CBOMCTBA

19 CrenenHble QYHKIIUU C HATYPATbHBIMU

IIOKa3aTCJIIMH, UX I“pa(I)I/IKI/I U CBOMCTBa




CreneHnbie QYHKIIUU C HATYPATBHBIMU

20 MOKa3aTesiMu, UX rpaduKu U CBOMCTBA

21 CreneHnbie QYHKIIUU C HATYPATBHBIMU
MOKa3aTessiMu, UX TpaduKd U CBOMCTBA

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

23 Ipadukn dyakimit: y =Vx , y=x, y=|
X|

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

o5 KonTponbHas paborta o teme
"®yakuun"
[TonsiTHE O pereHnH HepaBeHCTBa C

26 OJTHOM TIepeMeHHO. MHOXeCTBO
peLIeHUI HEPaBEHCTBA

97 KBanpaTHbie HEpaBeHCTBA € OJJHOU
MepeMEHHO N

28 KBanpaTHbie HepaBeHCTBA C OJTHOU
MepeMeHHO N

29 Pemenue HepaBeHCTB rpaduuecKuM
METO/IOM M METO/IOM HHTEPBAJIOB

30 Pemenune HepaBeHCTB rpaduuecKuM
METOJIOM 1 METOJIOM UHTEPBAJIOB

31 HepaBeHctBa, coneprxaiine 3HaK MOIYIS

32 HepageHctBa, conepikaiine 3HaK MOy

33 CucremMbl HEpABEHCTB C OJTHOM

IIEPEMEHHOM




34

CucremMbl HEpaBEHCTB C OJHOMN
MEPEMEHHO M

35

Pemenne TeKCTOBBIX 3aga4 C IOMOIIBIO
HCPaBCHCTB, CUCTCM HCPABCHCTB

36

Pemenne TeKCTOBBIX 3aga4 C IOMOIIBIO
HCPaBCHCTB, CUCTCM HECPABCHCTB

37

HepaBeHcTBO ¢ ABYyMSI IEpEMEHHBIMHU.
Pemrenne HepaBeHcTBaA C 1ByMs
MepeMEHHBIMU

38

I'paduaeckuit MeTO I peIeHus: CUCTEM
HEpPABEHCTB C ABYMS IEPEMEHHBIMHU

39

Cucremsl HCPaBCHCTB C ABYM:
INEPEMEHHBIMHA

40

KonTtponpHas padoTa o Teme
"KBanparHbie HepaBeHCcTBA"

41

buxBanpaTHbie ypaBHEHUS

42

[Ipumepsl npUMEHEHU METOI0B
PaBHOCWIBHBIX NPE0Opa30BaHUA, 3aMEHbI
nepeMeHHOH, rpaduyeckoro MeTo1a npu
peuieHun ypaBHeHu 3-i u 4-ii crenenen

43

[Tpumeps! NpUMEHEHUI METOI0B
PaBHOCWIIbHBIX NPe0Opa30BaHUA, 3aMEHbI
nepeMeHHoH, rpaduyeckoro MeTo1a npu
pelleHnn ypaBHEeHUN 3-i u 4-1 cTeneHen

44

IIpuMepsl NpUMEHEHUI METOI0B
PaBHOCHIIBHBIX MPE0Opa30BaHMA, 3aMEHbI
nepeMeHHoH, rpaduyeckoro MeTo1a npu
pelleHnn ypaBHeHul 3-i u 4-1 crenenen




45

Pemenne npoOGHO-pariMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB

46

Pemenne npoOHO-parimOHABHBIX
YPaBHEHUM U HEPABEHCTB

47

Pemenne npoOHO-parimoHAIBHBIX
YpPaBHEHUI U HEPABEHCTB

48

Pemenue npoOGHO-paliioHaNbHbIX
YpaBHEHUIN U HEPABEHCTB

49

Pemrenne cucrem ypaBHEHUH C AByMs
IIEPEMEHHBIMU

50

Pemrenne cucrem ypaBHEHUH C ABYyMs
IIEPEMEHHBIMU

51

Pemenue npocrenmux cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

52

Pemenue npocrenmux cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

53

Pemenue npocreiiux cucrem
HEJIMHENUHBIX YPaBHEHUH C ABYMS
epeMEeHHBIMU

54

Pemenue npocredmmnx cuctem
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEpPEMEHHBIMU

55

I'padurueckuii MeTO peIIeHns: CUCTEMBI
HEJIMHEHHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU




56

I'padmyeckuit METOT peIICHHS] CUCTEMBI
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

57

Cucrema 1ByX HEJTMHEIHBIX YpaBHEHUH ¢
JBYMS IIEPEMEHHBIMHU KAaK MOJIEIIb
peanbHOM CUTYallUuH

58

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

59

Cucrema IByX HEIMHENHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTYyallun

60

CucreMa IByX HEJIMHEMHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
peabHOM CUTYyalu

61

CucreMa HEJIMHEHHBIX YPAaBHEHUH C
rapameTpom

62

CucreMa HeJIMHEHWHBIX YPABHEHUH C
rapamMmeTpom

63

Cucrema HEJIMHENHBIX YPAaBHEHUH €
napaMmeTpom

64

[Ipocreiire HepaBEeHCTBA C IBYMSI
MIEPEMEHHBIMHU U UX CUCTEMBbI

65

KonTponeHas paboTa o teme
"YpaBHEHMsI, HEpAaBEHCTBA U UX
cUcTeMbI"




TloHgaTHE UKCI0OBON

66 nocnenoBareabHOCTH. KoHeuHble u
0eCKOHEUHBIE TIOCIIEI0BATEIIBHOCTH
OrpaHudeHHas 10CJIeJ0BATEIbHOCTb.

67 MoOHOTOHHO BO3pacTaromas
(yOBIBaroI11as1) TIOCJIEI0OBATEILHOCTh
Crioco0Bbl 3a1aHus ITOCJIEA0BATEILHOCTH

68 OIHCATENIbHBIN, TAOJUYHBIN, C TOMOIIBIO
(hopMyIibl N-TO WieHa, pEKypPEHTHBIN

69 Apubdmernueckas 1 TeOMETpUUIECKas
porpeccun

70 Apubdmernueckas 1 TEOMETpUUYECKas
Mporpeccun

71 CBoiicTBa WICHOB apu(hMETUUECKON U
reOMETPUUYECKON TPOrpeccuii

79 CBoiicTBa WICHOB apu(hMETUUECKON U
reOMETPUUYECKOMN TPOrpeccuid

73 ®dopmyitbl N-ro WieHa apuhMETUIECKON U
reoOMETPUUYECKO POrpeccuii

74 @opmysbl N-ro uieHa apuPMeTHUECKON U
reoMEeTPUUYECKOM porpeccuid

75 @opmysbl N-ro ujieHa apuPMeTHUECKON U
F€OMETPUUYECKOU MTPOrpeccuit
Dopmysbl CyMMBI IEPBBIX N YJIEHOB

76 apu(pMeTHYECKONH U TeOMEeTPUIECKOM

IIporpeccui




7

@opMyJIbl CYMMBI IIEPBBIX N YWICHOB
apuMeTHUIECKO 1 TeOMETPHUECKON
IIporpeccui

78

@opMyJIbl CYMMBI IIEPBBIX N YWICHOB
apu(PMETHIECKON 1 TEOMETPHUSCKON
IIpOrpeccuit

79

3ajaun Ha MPOIIEHTHI, 0AHKOBCKHUE
BKJIAJTBI U KPEAUTHI

80

3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE
BKJIQJTBI U KPEAUTHI

81

3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE
BKJIQJTBI U KPEAUTHI

82

3amauu Ha MPOIICHTHI, OAHKOBCKHE
BKJIQJIBI U KPEJTUTHI

83

3amauu Ha POIICHTHI, OAHKOBCKHE
BKJIQJIBI U KPEJTUTHI

84

3azlaq1/1 Ha IIPOLCHTHI, OaHKOBCKHE
BKJIaJbl 1 KPCAUTHI

85

3amaun Ha IPOLICHTHI, 0AHKOBCKHE
BKJIQJIBl U KPETUTHI

86

[pexacTaBiaeHne O CXOAUMOCTH
MOCJIeI0BATEIBHOCTH, O CYMMHPOBAaHUH
0eCKOHEYHO yOBIBaIOIIEH
TE€OMETPUYECKO MPOTpecCcuun

87

[IpencraBneHne o CXOAMMOCTH
MOCJIEIOBATEILHOCTH, O CYMMHPOBaHHUH
OeCKOHEYHO yObIBaromIeit
TCOMETPUYIECKOI MPOTpeccuun




88

Mertoa MaTEMaTHYECKON MHTYKLIMA

89 Metoa MaTeMaTH4eCKON MHIYKIHH
KonTtposnsHas paboTa o teme

90 "YucoBbIE IOCIEI0BATEIBHOCTH U
nporpeccun”

01 Kopens n-it crenenu. CpoiicTBa KOpHS N-
W CTeNeHU

92 Kopens n-it crenenu. CpoiicTBa KOpHS N-
W CTeneHu

93 Kopens n-it crenenu. CpoiicTBa KOpHS N-
W CTeneHu

94 CreneHp ¢ paroHAILHBIM TIOKa3aTeneM
U €€ CBOMCTBA

95 CreneHsb ¢ pallMOHAIBLHBIM MTOKa3aTeIeM
U €€ CBOMCTBA

96 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM
" €€ CBOMCTBA
ToxnecTBenHble MpeoOpa3zoBaHUs

97 BBIpOKEHUH, COJIEpKAIIUX KOPEHb N-I
CTETeHH
ToxnecTBeHHbIe MpeoOpa3zoBaHUs

98 BBIpQXKEHUH, COJIEpPKAIIUX KOPEHb N-i
CTETIEeHU
ToxnecTBeHHbIE TPeoOpa3oBaHUs

99 BBIPAKEHUH, COAepKaIUX KOPEHb N-1I

CTCIICHHU




100

ToxecTBeHHbIE TPe0Opa3zoBaHUs
BBIPAKEHUH, COJEPHKAILNX CTEIIEHb C
paloHaIbHBIM [T0KA3aTeIeM

101

ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIPAKEHUH, COJEPKAILMX CTEIIEHb C
palOHaIbHBIM [T0Ka3aTeIeM

102

KontponsHas padota o teme "CrerneHb
C palMOHAJILHBIM TIOKa3areseM"

103

[ToBTOpenue u o6ob6menue. Yucna u
BBIYUCIICHUS (3aIUCh, CPAaBHEHUE,
JIENCTBHS C ACUCTBUTECILHBIMA YHCIIAMH,
YHCIIOBas IpsMast)

104

[ToBTOpenue u o6o6menue. Ynucna u
BBIYUCIICHUS (3alUCh, CPABHEHHUE,
JIENCTBHS C ACUCTBUTEILHBIMA YHCIIAMH,
YUCJIOBas IpsiMast)

105

[ToBTOpeHue u o6ob6menue. Yucna u
BBIYHCIICHUS (IPOLICHTHI, OTHOIICHHMSI,
MIPOTIOPITNHN)

106

[ToBTOpeHue u o6obmenue. Yucna u
BBIYMCIICHUS (MPOLICHTHI, OTHOIIICHHMS,
MIPOTIOPITNHN)

107

[ToBTOpenue u 0606menue. Yucna u
BBIYHCIICHUS (PEIICHre 3a1a4 U3
peabHOM KU3HH)

108

[ToBTOpenue u 0606menue. Yucna u
BBIYHCIICHUS (pEIICHUE 3a1a4 U3
peabHOM KU3HH)




109

[ToBTOpenue u o6o0menue. Yucna u
BBIYUCIICHUS (OKpYyTIIEHUE,
npUOIIMKEHNE, OT[CHKA)

110

[ToBTOpenue u 0600meHue. TekcToBbIC
3a/1auu (peleHne TeKCTOBBIX 3a1a4
apuMETUYECKUM H aJIreOpanyecKum
criocobammu)

111

[ToBTOpenue u o6o6menue. TexcToBbIe
3a/1auu (peleHne TeKCTOBBIX 3a1a4
apuMETHUECKUM H aJIreOpandecKum
crocob6ammu)

112

[ToBTOpenue u o6o6menue. TexcToBbIe
3aauu (pelIeHne TEeKCTOBBIX 3a1a4
apuMETUYECKUM H aJIreOpandecKum
crioco0amMu)

113

[ToBTOpenue u o6o6menue. TexcToBbIe
3aauu (perIeHne TEeKCTOBBIX 3a1a4
apuMETUYECKUM M aJIreOpandecKum
crioco0aMu)

114

[ToBTOpenue u o6o0IeHNE. TEKCTOBBIC
3a7auu (peIIeHue TEKCTOBBIX 3a1a4
apu(METHYECKUM U areOpandecKuM
crioco0aMu)

115

IToBTOpenue u o0oOeHne. TekcToBbIe
3aaun (pelreHne TeKCTOBBIX 3a1a4
apudmeTryecKuM u anredOpanyecKum
criocobammu)

116

[ToBTOpenue u oboOIIeHNE.
AnreOpanyecKkue BbIPaKeHUS




(mpeobpazoBaHue anredpandecKux
BBIPKEHHH, COJICPIKAIINX CTEIICHb C
LIEJIbIM TIOKa3aTesIeM)

117

[ToBTOpenue u oboOIIeHNE.
AnreOpandecKue BEIPaXCHHS
(mpeoOpazoBanue anredOpanvdecKux
BBIPAXKEHUH, COJIEPKAINX CTEIEHb C
LeJIbIM TIOKa3aTesieM)

118

[ToBTOpEeHue u 06001IEHNE.
AnrebpandecKkue BbIpaKeHHs
(mpeoOpazoBanue anreOpandecKux
BBIPAXKEHUH, COJIEPKAILNX CTENEHb C
LIETTBIM TIOKa3aTesIeM )

119

[ToBTOpEeHME M 0000IIECHNE.
AnreOpandeckue BbIpaXeHUs
(mpeoOpazoBanue anreOpanvdecKux
BBIPKCHUH, COIEPIKAIIUX
apuMETUUECKUIA KBAJIPATHBIM KOPEHB)

120

[ToBTOpEeHME M 000OIIECHNE.
AJreOpandecKue BBIPaKCHHS
(mpeoOpa3oBaHue aareOpandecKux
BBIPKCHUH, COIEPIKAIIUX
apu(METHUECKUI KBaJIPATHBIH KOPEHB)

121

[ToBTOpeHue u oboOIIeHNE.
AnreOpanyecKkne BbIpaKeHHUS
(mpeoOpa3zoBaHue anredpanyecKux
BBIpaKEHHH, COJIEPIKAIINX
apu(pMeTHUECKHI KBaJAPaTHBIA KOPEHB)




122

[ToBTOpenue u oboOIIeHNE.
AnreOpandecKkue BEIPaXKCHUS
(mpeoOpa3oBaHue LENbIX H APOOHO-
palOHaIbHBIX BbIPAXKEHUN)

123

[ToBTOpenue u oboOIIeHNE.
Anrebpandeckue BbIpaKeHHs
(mpeobpa3zoBaHue LENBIX U IPOOHO-
paIOHaIbHBIX BBIPAXKEHUN)

124

[ToBTOpEeHue u 06001IEHNE.
AnrebpandecKkue BbIpaKeHHs
(mpeobpa3zoBaHue LENTBIX U IPOOHO-
paIOHATIbHBIX BBIPAXKEHUI)

125

[ToBTOpEeHME M 000OIIEHNE.
AnreOpandeckue BhIpaKEHUS
(mpeoOpazoBaHue HEIBIX U IPOOHO-
paIMOHATFHBIX BBIPAYKCHUH )

126

[ToBTOpEeHME M 000OIICHNE.
AnreOpandecKue BhIPAKCHHS
(pa3noskeHHe MHOTOYICHA Ha
MHOKHTEIHN, B TOM YHCIIE C
WCIOJIb30BaHUEM (POPMYJT COKPAIIEHHOTO
YMHOKEHUS)

127

[ToBTOpEeHME M 00OOIIECHNE.
AnrebpandecKkue BhIPAKESHH
(pa3nokeHre MHOTOUJICHA Ha
MHOXKHUTEIU, B TOM YHUCJIE C
MCIOJIb30BaHuEM (HOPMYIT COKPAIIEHHOTO
YMHOYKEHU)




128

[ToBTOpeHue u 06001ICHNE.
AnreOpandecKkue BEIPaXKCHUS
(pa3no’keHre MHOTOUJIeHA Ha
MHOYHTEI, B TOM YHCIIE C
UCIIOJIb30BaHUEM (DOPMYJT COKPALLICHHOTO
YMHOKEHHUS)

129

[ToBTOpEHue u 06001IEHNE.
Anrebpandeckue BbIpaKeHUs
(MozenupoBaHue ¢ OMOIIbIO (GOPMYIT
peanbHBIX MPOIIECCOB U SBICHU )

130

OyHK1MH (MOCTPOCHUE, CBOMCTBA
W3Y4YEHHBIX (QYHKIU)

131

[ToBTOpenue u o6obmenne. PyHKIH
(TmocTpoeHue, CBOMCTBA U3YYCHHBIX

(yHKIHiN)

132

[ToBTOpenue u o6o6menne. PyHKIU
(mocTpoeHue, CBOMCTBA U3YUECHHBIX

(yHKumiN)

133

[ToBTOpenue u o6obmenne. PyHKIU
(rpaduueckoe perieHne ypaBHEHHH U UX
CUCTEM)

134

[ToBTOpenue u 0606menue. yHxIUN
(rpaduueckoe penieHne ypaBHEHUN U UX
CUCTEM)

135

Hroropas KOHTPOJIbHAasA pa60Ta

136

IToBTOpenue u o6o0menue. CyHKINH
(MozenpoBaHKUe peaTbHBIX MPOLIECCOB)




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136
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