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HOACHUTEJIBHAASA 3AIIMCKA

VYyeOHblil Kypc «Anredpa W Hayajla MaTEMaTHUYECKOIO aHaIN3a» SBIISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B IPOrpamMMme CpeIHEro oOIero oOpa3oBaHUS,
IOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeYMBAaET MHCTPYMEHTAIbHYIO 0a3y JUis
U3yYEeHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroil CTOPOHBI, (hopMupyer
JIOTUYECKOE U aOCTPAKTHOE MBIIUICHHE OOyYaronIMxcs Ha YPOBHE, HEOOXOIUMOM
IUIsl OCBOEHHUS MH(OPMATUKU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH U JPYTHX
TUCUMIUIMH. B paMkax JaHHOro yd4eOHOro Kypca oOydarolMecs OBJIAJICBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OopMyIHpyeT CBOU
JTOCTHKEHUS B MaTeMaTH4eckoit hopme.

Y4eOHblil Kypc anreOpbl M Hadal MaTeMaTUYeCKOTO aHajdu3a 3aKJ1aJbIBaeT
OCHOBY Ui YCHEIIHOTO OBIAJCHUS 3aKOHaMU (U3MKH, XUMHUHU, OHOJIOTHUH,
NOHMMAaHUS OCHOBHBIX TEH/ICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOIIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHPOBATHCA B COBPEMEHHBIX ITM(PPOBBIX H KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh MX IS NAIbHEWUIEro oOpa3oBaHUS U B
MOBCETHEBHOM XKM3HU. B TO ke BpeMs oBiIageHuEe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIHMSMHU anreOpbl M MaTeMaTHYeCKOro aHajin3a pPa3BHBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATbH MCTUHHOCTB, OKa3bIBaTh
YTBEPXKACHHS C TIOMOINBIO MHAYKIIMM U PACCYy AaTh JAETYKTUBHO, HCIOJIb30BaTh
00001IIeHNe W KOHKpPETH3alMlo, a0CTparupoBaHHWE M aHAJIOTHI0, (HopMHpYET
KpEaTHBHOE U KPUTHUECKOE MBILIUICHHUE.

B xoxe m3yuenus yueOHOro Kypca «Anrebpa W Havalia MaTeMaTHYECKOTO
aHaiM3a» oO0ydJarolMecs MOMY4YaroT HOBBIM ONBIT pPEHICHUs MPUKIAAHBIX 3ajad,
CaMOCTOSITEIFHOTO TIOCTPOSHUSI MAaTeMaTUYECKUX MOJENEH peallbHBIX CUTYalluH,
UHTEpIpeTallMd  TOJYYEHHBIX  pPELIeHUH, 3HAKOMATCS €  NpUMEepaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTE B TIpHpOJe, HayKe M HCKYyCCTBE, C
BBIJIAIOLIUMUCS MAaTeMaTUYE€CKUMU OTKPBITHSIMH U UX aBTOPAMH.

Y4eOHblil Kypc oOnanaeT 3HAYMTEIbHBIM BOCHHUTATEIBHBIM IMOTEHIIUAJIOM,
KOTOPBI peanu3yeTcs Kak uepe3 Y4YeOHBIH Marepual, CHOCOOCTBYOIINN
(GopMUPOBaHNIO HAYYHOTO MHPOBO33PEHHS, TaK W dYepe3 crneuuduky ydeOHOit
JCSITEIHOCTH, TpeOyIoImeld MpOJOKUTEILHON  KOHIICHTpPAIlMK  BHUMAaHUS,
CaMOCTOSITEIBHOCTH, aKKypaTHOCTM ¥  OTBETCTBEHHOCTH 32 IOJYYCHHBIN
pe3ynbTar.

B ocnoBe Mmeromuku oOyueHus anreOpe M HayalaM MaTeMaTH4eCKOIro
aHanM3a JEKUT JeATeIbHOCTHBIN MPUHIUN 00YJICHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadaiza MaTeMaTHYeCKOIo
aHalM3a» BBIACICHBI CIEAYIONINE COMEPKATEIbHO-METOIMUYECKHe TUHUU: «Yucna
U BBIYUCIICHU», «DyHKIMN U TpaduKkny», « YpaBHEHUS U HEpaBeHCTBa», «Hagana
MaTeMaTHYecKoro aHanusa», «MHoXkecTBa M JOTMKa». Bce oOCHOBHBIE



COJIEPKATEIBHO-METOIUUECKHE JTUHUM H3Y4aloTCsl Ha NPOTSHKEHUU JABYX JIET
00yueHHs Ha YpPOBHE cpeaHero oOiiero 0o0pa3oBaHMs, €CTECTBEHHO JOMOJIHSS
JpYT JApyTra U MOCTENEHHO HACHIIAsCh HOBBIMU TeMaMH W pasieiamu. JlaHHBIN
y4eOHBII KypC SBISIETCA WHTETPATUBHBIM, IIOCKOJIbKY OOBeAuHsIeT B cebe
COJIEpKaHUE HECKOJIbKMX MAaTeMaTHYEeCKUX JUCIMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHsI, MaTeMaTHUECKU aHAIW3, TEOpUs MHOXKECTB, MaTeMaTHyecKas
ngoruka u apyrue. Ilo Mepe Toro kak oOywaroliuecs OBJIAJIEBalOT BCE OoJiee
MIMPOKUM MAaTEeMAaTHYECKUM afmapaTroM, y HUX TMOCIIEI0BaTENbHO (hopMUpyeTcs U
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MaTeMAaTUYECKYI0 MOJENb pealbHON
CUTyaIlN¥, MPUMEHSTh 3HAHUS, TTOJNIYYCHHBIC NMPU W3yYECHUU Y4eOHOTO Kypca, s
pEIICHUsI CaMOCTOSTENLHO C(HOPMYTMPOBAHHON MAaTeMaTUYECKON 3aJaud, a 3aTeM
UHTEPIIPETUPOBATH CBOI OTBET.

CopepxaTenpHO-MeTOAUYECKasE TUHUS «YHUCla U BBIYUCIECHUS 3aBEpIIACT
(dbopMUpOBaHNE HABBIKOB MCIIONIH30BAHUS JACHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HayaTo Ha YpOBHE OCHOBHOTO 0o011ero oopazoanus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHusi 0coboe BHHUMaHue yaemsercs (OPMHUPOBAHHIO  HABBIKOB
PaIlMOHATBHBIX BBIYHMCIICHUM, BKIIOYAIOMIMX B Ce0S MCIOJIb30BaHUE PAa3THMYHBIX
dopM 3amucu 4YHCIa, YMEHHUE JeJaTh NPUKUJIKY, BBIIOIHATH MPHUOIMKEHHBIC
BBIUKCIICHUSI, OLICHUBATh YUCJIOBBIC BBIPAXEHUS, padOTaTh C MaTeMaTUYECKHUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYalOIIMMCS MHOXKECTBAa HATYpPAIbHBIX, IIEIbIX,
pPallMOHAIBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOECTBOM
KOMIUIEKCHBIX 4HCell. B KaXIOM M3 OTUX MHOXECTB PacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My crenuduyueckne 3amadyd W OINepaluu: JeJIeHHe HaIllenlo,
ONEpUPOBAHUE OCTAaTKaMHd Ha MHOXKECTBE LEJIBbIX 4YHCEN, 0coOble CBOMCTBa
PaIMOHATBHBIX U UPPAIMOHATHLHBIX YHCEN, apu(METUIECKHE OINEpaIiy, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHOW CTENEHM HA MHOYKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapst mocnemoBaTenbHOMY pAaCHIMPEHHIO Kpyra HCIOJIB3YEeMbIX YHCEN WU
3HaKOMCTBY C BO3MOKHOCTSIMH WX TIPUMEHEHUS UIsl PEIICHUS PA3IMYHbIX 33134
(dopMupyeTcsi mpeacTaBlIeHUe O €IWHCTBE MATeMaTUKH KaKk HayKH U €€ poJH B
MIOCTPOCHUU MOJIENEH PEeallbHOTO MHUpA, MIMPOKO HUCIOIB3YIOTCS O0OOIICHHE U
KOHKpETH3aIHsl.

Jlunust «YpaBHEHUS] U HEPABEHCTBA» pEATU3YyeTCs Ha MPOTSHKEHUM BCETO
oOydeHHs Ha YPOBHE CpeIHero oOIero oOpa3oBaHUs, TMOCKOIBKY B KaKIOM
pasnene I[IporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOMIMX 3a7ad. B
pe3ynbrare oOydalIlHUecs OBJIAJEBAIOT PA3IUUYHBIMU METOJAAMH  PELICHUS
pPaIllMOHATBHBIX, HUPPAIMOHATBHBIX, TOKAa3aTeNbHBIX, JOTApUPMHUECKUX U
TPUTOHOMETPUUECKNX YPAaBHEHHM, HEPAaBEHCTB W CHCTEM, a TaKXke 3ajad,
coJiepkaux mapameTpbl. llodyueHHble yMEHUS LIMPOKO HCHOJB3YIOTCA IpHU
UCCIIeIOBaHNH (DYHKIIMN C TIOMOIIBIO MPOU3BOJIHOM, IPU PEIICHUH MPHUKIATHBIX



3a/1a4 ¥ 3a/7a4 Ha HAXOXKJECHHWE HAaMOOJBIINX U HAUMEHBIINX 3HAYCHUH (PYHKITUH.
JlanHast copep:kaTesibHasi TMHUS BKIIOYAET B ce0s Takke (DOPMHUPOBAHHE YMEHUU
BBIMIOJIHATH ~ pacdy€Tsl 1o  ¢opmMmysnam, MpeoOpa3oBaHUsl  PalUOHATHHBIX,
HUppallUOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUM, a TaKKE BBIPAKEHUH,
coJiepXKalux CTeneHu U Jiorapudmel. brarogaps uM3ydeHHIO anreOpandecKkoro
Marepuajia  MPOUCXOIUT  JajbHEWIee  pa3BUTUE  AJITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIIIEHUS 00yYaromuxcs, GOPMHUPYIOTCS HABBIKU JEAyKTHBHBIX
paccyxJeHuif, pabOoThl C  CHUMBOJBHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH W 3aBUCHMMOCTEH B BHJE PAaBEHCTB M HEPAaBEHCTB. Aurebpa
npemnaracT A(PGEKTUBHBIE HWHCTPYMEHTBI JUISl PEUICHUS TNPAKTUYECKUX U
€CTEeCTBEHHO-HAYyYHBIX 3aJlay, HArJIsIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKHU.

ConepxarenbHo-MeTomudeckas JuHUS «DyHKOUM W rpadukm» TECHO
NeperuieTaeTcs ¢ JIPYyrMMH JIMHUSMH Y4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3a4a€T MOCIEI0BATENbHOCTh U3YUEHHs MaTepruana. M3yuenue cTeneHHou,
MO0Ka3aTeNbHOM, JJIOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMMA, UX CBOMCTB
U rpaduKoB, UCIOIb30BaHUE (PYHKIUHN JUIS pEHICHUS 3a/ad U3 JIPYTUX y4eOHBIX
MPEIMETOB U PEaIbHOM KU3HU TECHO CBA3AHO KAaK C MAaTEMATHUYECKUM aHAIU30M,
Tak U C pPEIICHUEeM ypaBHEHUU W HepaBeHCTB. [Ipu 3ToM OGoibIIOE BHUMAaHHE
yaensiercs (popMUpPOBAHHUIO YMEHHUS BbIpaxkaTh (OpMyJIaMH 3aBUCUMOCTU MEXITY
pPa3IUYHBIMM BEJIMYMHAMU, HCCIENOBaTh TMOJMyYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi coJep>KaTeIbHON JTMHUM HalleJICH Ha pa3BUTHE YMEHUM
U HaBBIKOB, IMO3BOJISIONIMX BbIpaXXaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
pasnuyHO# (popme: aHATUTHUYECKOM, rpaduueckoil u cioBecHo. Ero m3yuenue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IICHHUIO U KOHKPETU3AIINH, UCTIOJIH30BAHUIO aHAJIOTHIA.

ConepxxarenbHass nuHus «Haudana MareMaTnueckoro aHajinzay MO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYT KAK MAaTEMAaTHUYECKUX, TaK U NPUKIATHBIX 3a/ad,
JOCTYIHBIX OOYyYalomMUMCs, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKkd CIOXHBIX (DYHKIMHI, ONpeAensTh WX HauOOJbIIME W HAaUMEHbIINE
3HAYCHUS, BBIYUCIATH IUIOMAAN (GUTYp U OOBEMBI TEN, HAaXOAUTh CKOPOCTH W
YCKOpEHHsI TmporeccoB. JlaHHas coaepxkaTeinbHas JHWHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TMOCTPOEHUS MAaTEMATHUYECKUX MOJEIEH pEAbHBIX CHUTYyaluH,
MO3BOJISIET HAXOAUTh HaWIyylllee pelIeHWe B MNPUKIAAHBIX, B TOM YHUCIE
COIMAaJIbHO-?’KOHOMHYECKUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHU4ECKOTO
aHajgu3a CIOCOOCTBYeT pa3BUTHUIO aOCTPAKTHOTO, (HOPMAIBHO-JIOTUYECKOTO U
KPEaTUBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTEMaTUKH B HayKe, TEXHUKE M HCKyccTBe. OOydaroniuecs: y3HaKT O



BBIJAIONIUXCS pe3yJibTaTaX, MOJYYECHHBIX B XOAE pa3BUTUSI MaTeMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOauYECKas JTUHUSL «MHOMXKECTBA U JIOTUKA» BKIIOYAECT B
ceOsl PJIEMEHThl TEOPUHM MHOXKECTB M MaTEMAaTHYECKOW JIOTUKU. TeopeTHKo-
MHO>KECTBEHHBIE MIPEACTABIEHUS MPOHU3BIBAIOT BECH KYPC IIKOJIBHON MaTEMaTUKU
U TpeajaratoT HauOoJiee YHUBEPCAIbHBIM S3bIK, OOBEIMHSIOIIMNA BCE pa3leibl
MaTeMaTUKu HW €€ TMPWIOKEHUM, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHUe
JUCUMIUIMHBL U UX TPWIOKEHHS B eauHoe uenoe. [loatomy BaxkHO 1aTh
BO3MOKHOCTh OOy4YaromemMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTUKU U UCIOIb30BaTh €ro JJis BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHbBIM TMPU3HAKOM MaTE€MaTUKH KaK HayKd CJIeAyeT MpU3HaTh
CBOMCTBEHHYIO €U CTpPOrocTh OOOCHOBAaHMM M CJIE€OBAHUE OIpPeaeIEHHBIM
MpaBwjiaM  TIOCTPOCHMSI  JIOKA3aTelIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MAaTEMaTUYECKOW JIOTUKU CHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILIICHUS
00y4aromuxcsi, TO3BOJISET UM CTPOUTH CBOM PACCYXJACHUS Ha OCHOBE JIOTHUECKUX
paBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILIUICHHUS.

B yuebHOM Kkypce «Anrebpa W Hadajla MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUECKOTO MOJEIUPOBAHUSA, KOTOPHIE MPU3BAHbI
crocoOCTBOBaTh (DOPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJIEIEH peatbHbIX
CUTyallMil, HMCCIEIOBaHUS 3TUX MOJENEH C TMOMOIIBI0 ammapara ainreOpbl U
MaTeMaTUYECKOr0 aHalu3a, WHTEPHpETAlMy MOJYYEHHBIX PE3yJbTaToB. Takue
3aJIaHMs BIUIETCHBI B KQXK/IbIN U3 pa3/esiOB MPOTrpaMMBbl, TOCKOIBKY BECh MaTepuall
y4eOHOTro Kypca IIMPOKO HMCIONIb3YeTCs A peuleHusl MpUKIaaHbIX 3agad. [lpu
pEeIIeHNH  peabHBIX  MPAKTUYECKUX  3aJad  OOydJaromuecss  pa3BHBAIOT
HAOJIIOAATeNIbHOCTh, YMEHHME HAaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl,
UCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBAaThH  MPOOJIeMy.
JlesatenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJHBIX 3aaad
OpraHu3yeTcs B MPOIIECCEe U3YUEHHUsI BCEX TeM yueOHOTo Kypca «Anredpa u Hayasna
MaTeMaTHYECKOTO aHATIN3a.

Ha wu3ydenune yudeOHOTO Kypca «AjireOpa M Hayajlla MaTeMaTH4eCKOTo
aHanuza» otBoautTcs 272 vaca: B 10 knmacce — 136 vacoB (4 yaca B Henenio), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Yuciia v BbIYUCTCHUS

Panimonansubie yncia. OOBIKHOBEHHBIE M JIECSITUYHBIE IPOOH, MPOILIECHTHI,
OeckoHeuHbIe mepuoandeckue apodu. [Ipumenenue apoOedt W MPOIEHTOB JUIS
pelLIeHUs IPUKIIAIHBIX 3a1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUUN U PEAIbHOMN KU3HU.

JlenCcTBUTENbHBIE 4YMCIIA. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMii ¢ JICUCTBUTENBHBIMA  4YuciamMu.  Moynb
JNEeUCTBUTEILHOTO YKCia U ero cBoicTBa. [IpubnmkéHHbIC BRIYUCICHUS, TIpaBUiia
OKpYTIJICHHUSI, IPUKUAKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUM.

Crenenp ¢ uenbiM mnokaszareneMmM. buHom Hperotona. Hcnons3oBanue
NOAXOASIIEH (POPMBI 3aMUCH AEUCTBUTENIBHBIX YUCEI JIJISl PEIICHUS TPAKTUIECKUX
3a/1a4 U NMPEICTABICHUS JaHHBIX.

Apudmernueckuit KOpeHb HATypabHON CTENEHU U €r0 CBOMCTBA.

CreneHp C panuOHAIBHBIM IIOKa3aTeleM W €€ CBOICTBA, CTENEHb C
JNEUCTBUTEIILHBIM IIOKA3aTEJIEM.

Jlorapucdm uymcna. CpoiictBa mnorapupma. JleciTHUHBIE W HaATypallbHbBIE
aorapupMsl.

CHHYC, KOCHMHYC, TAaHT€HC, KOTAaHI'€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI€HC YMCIOBOTO apTyMEHTA.

YpaBHeHus U HEPABEHCTBA

ToxaecTtBa W TOXAECTBEHHblE MpPeOOpa3OBaHUA. YPABHEHUE, KOPEHb
ypaBHEHMS. PaBHOCWIBHBIE YpaBHEHMS M YpaBHEHUsSA-CIEACTBUA. HepaBeHCTBO,
pelLIeHNEe HEPABEHCTBA.

OCHOBHBIC METO/JIbI PEIICHUS TEIBIX U APOOHO-PAIMOHATBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOTOWIEHBI OT OJHOW IIEpEMEHHOM. [leneHme MHOrowieHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema be3dy. MHorounensl ¢  LeIbIMH
koaddunrentamu. Teopema Buera.

[TpeoOpa3oBanus YUCTOBBIX BBIPAKECHU, COJIEPKAIINX CTETICHU U KOPHHU.

HNppanunonansHbie YPaBHEHUSI. OcHoOBHBIE METO/IbI pelieHus
WPPALMOHAITBHBIX YPABHCHUMU.

[Toka3arenbHble ypaBHEHUS. OCHOBHBIE METOJbl PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BBIpaXKEHMI, COAEPKAUX JTOTapU(MBI.

Jlorapudmuueckue YpaBHEHMUS. OcHOBHBIE METO/IbI pelieHus
aorapu(pMHUYECKUX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBL [IpeoGpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpUIECKUX YPABHEHU M.



Pemienne cucrem JIMHEMHBIX ypaBHEHHMHA. Marpuna CHUCTEMBl JIMHEHHBIX
ypaBHeHH. Omnpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKHUM CMBICH U
CBOMCTBA, BBIYMCIICHUE €T0 3HAYCHHUs], NPUMEHEHHUE ONPEAETUTENS VISl PEIICHHUS
CUCTEMBI JIMHEMHBIX YypaBHEHUM. PelleHne NpUKIagHbIX 3aJad C HOMOIIBIO
CUCTEMbl JIMHEHMHBIX ypaBHeHUU. lcciienoBaHue TOCTPOCHHOW MOJENU C
MIOMOUIBIO MAaTPUL] U OTIPEIETUTETIEH.

ITocTtpoeHne mMareMaTHYECKUX MOJEIEH PEATbHOM CUTYyaldH C MOMOIIbIO
YPaBHEHUN U HEPABEHCTB. lIprMeHEHHE ypaBHEHH U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pazIW4yHbIX oOJlacTell HayKu M peajbHOU
AKU3HH.

DyHKIUY U TPAPUKH

Oyukimsa, cnocoObl 3amgaHus (yHKIUW. B3aumHO oOpaTHbIE (QYyHKIMH.
Kommnoszunust ¢yukuuit. I'papuk  dyHKImu. OaeMeHTapHble IpeoOpa3oBaHus
rpadukoB QYyHKITUH.

ObnacTh ompeneneHus 1 MHOXKECTBO 3HaueHUil ¢yHkuuu. Hymm QyHkuuu.
[TpomexxyTku 3HaKomocTossHCTBA. UETHBIC 1 HeuéTHhIe PyHKIMU. [lepuoanueckue
bynkuun. IIpoMexyTkn MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MHHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbllee 3Ha4eHUs QYHKIIMU Ha IPOMEXKYTKE.

Jluneitnasi, KBaJpaTtuyHas U JPOOHO-JIMHEWHAs (PYHKIUU. DIeMEHTapHOE
MCCJEI0BAHKUE U MIOCTPOECHUE X T'Pa(UKOB.

CrenenHast QyHKIHS C HaTypalbHBIM U IIENIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaguk. CpoiictBa M rpaduK KOpHS N-Oi CTemeHW Kak (yHKUUH OOpaTHOU
CTEINEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

[TokazarenbHass u jorapupmMuydeckas (yHKIHH, WX CBOWCTBA M TpaduKy.
Hcnonbs3oBanue rpa@ukoB PyHKIMHI 1151 pelIeHNs YpaBHEHUH.

Tpuronomerpruyeckass OKPYKHOCTb, OIPEAEIECHUE TPUTOHOMETPUYECKUX
(yHKLMIA YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCMMOCTH B PEANBHBIX MPOLECCAX U SBICHUSIX.
['paduku peanbHBIX 3aBUCUMOCTEIA.

Havajia MaTeMaTH4eCcKOI0 aHAJIM3A

[TocnemoBaTenbHOCTH, CIOCOOBI 3aJaHUs ITIOCIIEIOBaTENbHOCTEH. MeTon
MaTeMaTH4ECKOU VHTyKIINH. MoOHOTOHHBIE " OTpaHUYCHHBIC
MOCIEA0BATENBHOCTU. VICTOpHUS BO3HMKHOBEHHMS MAaT€MaTHUYECKOIO aHAIN3a KAk
aHann3a OECKOHEYHO MAaJIbIX.

Apudmernueckas 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yObiBaroIas
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH MeOMETPHYECKOM
IIPOrpeCCU. JINHENHBIN U 3KCIOHEHIHAIBHBIN POCT. Yucio e. DopMyiia CII0KHBIX
OpoueHTOB. Mcnons30BaHWE TMPOTPECCHMM JUISI PELIEHUS pPEealbHBbIX 3a]ad
IIPUKIIATHOTO XapaKTepa.



HenpepoiBHble GyHKIMH W HX CBoWcTBAa. TOUKM paspbiBa. ACHMMOTOTHI
rpagukoB ¢yHkuuii. CpoiicTBa (YHKLIMI HENpEpbIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUIsl PEIICHHWS HEpPaBEHCTB. lIpuMeHeHue CBOWCTB HENPEPBIBHBIX
(GyHKUMIA 1715 peleHns 3a/1ay.

[lepBast u BTOpas npousBoaHble GyHKIMU. OnpeneneHne, reoMeTpUuIecKuil u
(u3HYECKUil CMBICT TPOU3BOIHON. Y paBHEHUE KacaTelbHOM K rpaduKy QyHKIHUU.

[Ipon3zBognbie  snemeHTapHblX  ¢QyHKuuid.  IlpousBomHas  cyMMBl,
IPOU3BEEHUS, YaCTHOTO Y KOMITO3UIINH (PYHKIIHH.

MHoxkecTBa M JIOTHKA

MHOKeCTBO, omnepauud HaJ MHOXECTBAMU M HMX CBOMCTBA. J(umarpammsl
Oitnepa—Benna. IlpuMmeHeHMEe TEOPETUKO-MHOKECTBEHHOTO — ammapara Jyis
ONMCAaHUS PEAJIbHBIX MPOLECCOB W SBICHHUW, IPHU PEIICHUH 3a7a4 W3 JIPYTux
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOIO OOBEKTA, CIEACTBUE,
JIOKA3aTENbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KJIACC

Yuciia v BBIYUCTCHUS

Harypanbhbie u nensie yucna. [IlpumeHneHne npu3HaKOB JETUMOCTH EIbIX
yucen, HauOospluid obmui nemurens (gamee — HOJ) u HaumeHsbinee oOriee
kpatHoe (nanee — HOK), octatkoB o MofyJito, anroputma EBkiauaa juist pemeHus
3a/1a4 B IEJIBIX YHUCIIaX.

KommnekcHble uwncna. AnreOpamdeckas W TpUTOHOMETpUYecKas (HOPMbI
3aMUCU KOMIUIEKCHOTO 4Yucia. ApudMETHYEeCKHUe OIepaluu ¢ KOMIUIEKCHBIMU
gucinamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TIIIOCKOCTH.
®opmyna Myaspa. KopHu N-oil creneHn M3 KOMIUIEKCHOTO uucia. [IpuMenenue
KOMIUTEKCHBIX YHCEIT JJIsI perieHusT (PU3NIEeCKUX U TEOMETPUUECKUX 3a]1ad.

YpaBHeHMS U HEPaBeHCTBA

CucreMa U COBOKYIHOCTb YpPaBHEHUW W HEpaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKHMX  YPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKiux HEpaBEHCTB.

OcCHOBHBIE METOABl PpEIICHUS TOKa3aTeNbHBIX U  JIOrapu(MHUUECKUX
HEPABEHCTB.

OCHOBHBIEC METO/Ibl PEIICHUSI UPPALMOHATHHBIX HEPABEHCTB.

OcHOBHBIE METO/BI PEUICHUSI CHUCTEM M COBOKYMHOCTEH palMOHAIbHBIX,
UPPAMOHATHHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX YPABHEHUH.

VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.



[IpumeHeHne  ypaBHEHUMM, CHCTEM W HEPaBEHCTB K  PELICHHUIO
MaTeMaTUYeCKUX 3aJady W 3aJa4 M3 pa3IMYHbIX O0O0NacTeil HayKu W peatbHOU
YKU3HH, HHTEPIPETALMS TOTYYEHHBIX PE3yJIbTaTOB.

DOyHKUMU ¥ TPaPUKH

I'paduk xommnosuruu QyHkiuit. ['eomerpudeckue o0pas3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpuyeckue PyHKIMH, X CBOMCTBA U TpadUKH.

['paduueckue Merompl pelieHUs ypaBHEHHN U HepaBeHCTB. [ 'paduueckue
METO/Ibl PEIICHU 33/1a4 C TapaMEeTPaAMH.

Ucnons3oBanue rpadukoB QYHKIUNA JUIsI HCCIEIOBAHUS TMPOIECCOB H
3aBHUCHUMOCTEM, KOTOPBhIE€ BO3HHUKAIOT MPU PELIEHUU 33Jad U3 JPYTUX Y4EeOHBIX
IPEAMETOB U PEaJTbHOM KU3HMU.

Hayana maTteMaTH4eCKOI0 aHAJIN3A

[IpuMeHeHre MPOU3BOJHON K MCCIeN0BaHHUIO (DYHKIIMI HA MOHOTOHHOCTb U
sKCTpeMyMbl.  Haxoxnenue  HaumOOJNbIIEr0 W HAUMEHBIIETO  3HAYCHUM
HEnpepbIBHON (DYHKIIUU HA OTPE3KE.

[IpruMeHeHne TPOW3BOJHOM JJI HAXOXACHUS HAWIY4IIEero pEUIeHUus B
MPUKIAAHBIX 3a]adyax, [JIs OINpEIEIeHHs] CKOPOCTH M YCKOpPEHHUs Ipoliecca,
3aJlaHHOTO (POpPMYJIOH WK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbiX. IlepBooOpa3Hbie
arneMeHTapHbIX QyHKUMH. [TpaBuna Haxox1eHus: IepBOOOpa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII MHTETpaja. Brruncnenne
onpeAenéHHoro uaTerpana no gopmyne Herotona-Jleionuna.

[Ipumenenune uHTErpajga Jjis HAXOXKIEHUS IUIOIIAZeH MIOCKUX Guryp u
00BbEMOB r€OMETPUYECKUX TEI.

[Ipumepsr pemenuit  quddepeHMaIbHBIX ypaBHEHUN. MaTtemaTtndeckoe
MOJENUPOBAaHUE PEATbHBIX TMPOLIECCOB C MNOMOLIBIO  AUPdepeHIuanbHbIX
YPaBHECHUU.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJII'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBII YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHHMA

JIMUHOCTHBIE PE3YJIBTATDI

1) rpaxaaHcKoOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMHU 00YyUaIOIIETrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHMCKOTO  0OIIecTBa,  MPEACTaBICHHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpOIeNyp TpakIaHCKOro o0OImecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJIEUCTBOBATh C COLMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHM C UX
GYyHKUMSIMY 1 HA3HAYEHHUEM;

2) IATPHOTUYECKOTO BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPAXKITAHCKON HUJIEHTUYHOCTH, YBKEHHUS K
MPONUIOMY M HACTOAIIEMY POCCUMCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTUKEHUSIM POCCUNCKUX MAaTE€MaTUKOB U POCCUHCKON MaTeMAaTUYE€CKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTXKEHMM B JAPYIUX HayKax, TEXHOJIOTHsX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHWE JAYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, chopMUpPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, 3THYECKOTO IMOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKHM
NPUMEHEHUEM JOCTHKEHUM HAyKH U JEATEIbHOCTbIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMBOTO OYIYIIEro;

4) 3¢cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAas SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEUICHUH, PacCyKICHUHN, BOCIPUUMYNBOCTh
K MAaTEMAaTHYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nUecKOro BOCIMTAHMS:

chOPMHUPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTEeMAaTHYEeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K
CBOEMY 3JI0POBBIO (370pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUN U
OT/bIXa, peryjsipHas (Gu3nvecKass akTUBHOCTH), (PU3UUECKOE COBEPILICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTBIO;

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TpYydy, OCO3HaHUE IIEHHOCTH TPYAOItOOUs, HHTEpeC K
paznuuHbiM  cdepaM  NpodEeCCUOHAIBHOM  JIESITEIBHOCTH, CBSA3aHHBIM €
MaTEeMaTUKOM M €€ MPWIOKEHUSIMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oymymieii mpodeccid W pPeau30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIaHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHUIO U
caMOoOOpa30BaHUI0 HA MPOTSIKEHUH BCEU MKU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHUIO B PEIICHUU NPAKTUYECKUX 3a]]a4 MaTeMaTUYECKON HAIPaBICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCIIMTAHUSA :

c(OPMHUPOBAHHOCTh  DKOJIOTMYECKOW KYyJbTYPhl, TIOHUMaHWE BIUSHUS
COLMAITBHO-PKOHOMUYECKUX TMPOILIECCOB HA COCTOSHUE MPUPOTHOW M COLMATILHOU
Cpelbl, OCO3HAHUE TII00ABHOTO XapaKTepa IKOJIOTUYECKUX MPOoOeM, OpUCHTAIUs
HAa TPUMEHEHHE MATeMAaTHMYeCKUMX 3HAHWM Ui penieHus 3ajaad B 00JacTu
OKpYKalolllel cpe/pl, MUIAHUPOBAHUE TOCTYNKOB M OICHKM HUX BO3MOMKHBIX
MIOCJIEICTBUN 1T OKPYKAOIIEH CPEJIbL;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKd W  OOIIECTBEHHOW  MPAKTUKH, I[MOHUMaHUE
MaTEMaTUYECKOM HayKh Kak c@epbl YEeIOBEUECKOW MeSITeNbHOCTH, JTaroB e
pPa3BUTUS W 3HAYUMOCTH JUISl Pa3BUTUS IMBWIMU3AIMU, OBJIAJECHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOW KyJIbTypOW KakK CpPEACTBOM MO3HAaHHUS MHPA,
TOTOBHOCTb OCYUIECTBIIATh IPOEKTHYKD M HCCIEIOBATEIbCKYIO AEATEIbHOCTD
VHJIUBUYAIBHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/IbHBbIC YHUBEPCAIbHbIE YUeOHbIE [1eiiCTBUS

ba3oBble jjoruyeckue 1eMcTBus:

BBISIBISIT M XapaKTEPHU30BaTh CYLIECTBEHHBbIE NMPHU3HAKM MaTEMaTHYECKUX
OOBEKTOB, TMOHSATUM, OTHOIICHUH MEXAY TMOHATUSIMH, (OPMYJIUPOBATH
oTnpeeNieHus] TIOHATUH, YCTaHABIMBATh CYILECTBEHHBIN NMPU3HAK KilaccuuKaiuu,
OCHOBaHMS JJ11 0000IIEHUS U CPAaBHEHMSI, KPUTEPUHU TPOBOJIMUMOTO aHAIHN3a;

BOCIPUHUMATh,  (OPMyIHUpOBaTh MU  MNpeoOpa3oBBIBATh  CYXKIEHUS:
yTBEPAUTENbHbBIE U OTPULIATENIbHBIE, €IUHIYHbIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HU U MPOTUBOPEUUS
B (hakTax, JAHHBIX, HAOMIONECHUSAX M YTBEPKICHUSX, MpeIaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

JienaTtb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3AKIFOUECHH 110 aHAJIIOTUH;

IIPOBOJIUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHHUM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIBI;

BBIOMpATh CHOCOO pelieHus y4yeOHOW 3amauu (CpaBHHMBATh HECKOJIBKO
BapMAHTOB  pEILIEHUs, BbIOMpaThb HamOojee MOAXOMAUMH ¢ y4ETOM
CaMOCTOSITEJIBHO BBIIEJIEHHBIX KDUTEPUEB).



Ba3oBble ucciaenoBareabcKne AeCTBUA:

MCIIOJB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUN WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCUPYIOUIUME  MPOTUBOpEUUE,  MpodeMy,
yCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (OpMHUPOBATh TUIIOTE3Y, apTyMEHTHUPOBATh
CBOIO MO3ULINIO, MHEHHE;

MPOBOJAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN IKCIEPUMEHT, UCCIEIOBAHUE
[0 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, SBJIEHHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MKy 00bEKTaMu, SIBICHUSIMU, TPOIIECCaMU;

CaMOCTOSITENIBHO (PopMyIMpOBaTh 000OIIEHUSI U BBIBOJABI IO pe3yjbTaraMm
NPOBEAEHHOTO  HAOJIOJCHMS,  WCCIECNOBAaHMS, OIICHHBATh  JOCTOBEPHOCTh
MOJTYUYE€HHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXHOE pPAa3BUTHE TMpOIecca, a TaKKe BbIABUTAThH
MPE/IONIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nundopmanmeii:

BBISIBIISITH AeUIIMTHI MHPOpMAIUU, JAHHBIX, HEOOXOIMUMBIX JJIsi OTBETa Ha
BOIIPOC U JUIsI pEUICHUS 3a]1auH;

BBIOMPATh UHPOPMALIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, AHAJIM3UPOBATH,
CUCTEMATU3UPOBATh W HWHTEPIPETUPOBATh HHOOPMALMIO Pa3IUYHBIX BHUJIOB U
dbopm npeacTaBiIeHUs;

CTPYKTYpHUpPOBaTh HH(POpMAIIUIO, MPEACTABIATh, €€ B pa3iuyHbIX (opmax,
WLTFOCTPUPOBATH TpaduyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManu 1o CaMOCTOATENBHO
chopMyTUPOBAaHHBIM KPUTEPUSIM.

KomMMyHukaTHBHBIC yHHMBEpCaIbHbIe Y4eOHbIE 1eHCTBHUS

Oo0wmenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMH U
HEeIsIMU OOILEHUs, SICHO, TOYHO, IPAMOTHO BBIpaXKaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHs IO XOIy DPEIICHUS 3a1auH,
KOMMEHTHPOBATh NOJy4YECHHBIN PE3YJIbTAT;

B XOJle 00CYXJIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY O0OCYKIaeMOU TEMBI,
Opo0OJIeMbl, pelIaeMOW 3aJayd, BbBICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IOUCK
pPELIEHHUsI, COIMOCTABIATh CBOM CYXKICHHS C CYXKICHHSIMH JPYTMX Y4YaCTHHUKOB
auainora, oOHapyKMBaTh pa3jiu4ve M CXOJCTBO NMO3ULIMKA, B KOPPEKTHOU (opme
(opMyIMpPOBATh pa3HOTIACHS, CBOM BO3PAKEHMUS;

MIPEACTABIIATh PE3YIBTATHI PELICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOATEIbHO BBIOMpATh (QopMaT BBICTYIUIEHHS C YYETOM 3ajaad
pEe3eHTAlMU U OCOOEHHOCTEN ay TMTOPHUH.

PeryasiTuBHbIE YHUBeEpCAJIbHbIE Y4eOHbIE 1eiiCTBUS



Camoopranuzanus:

COCTAaBJIAThH ILJIaH, AJITCOPUTM PELICHUS 33]1a4y, BRIOUpaTh COCOO PEIIEHUS C
y4€TOM UMEIOLUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEN, apIryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4€TOM HOBOM MH(pOpMAIUK.

CaMOKOHTPOJIb, MO OHAJILHBII HHTEJJIEKT:

BJIAJCTh HaBbIKAMHU  [IO3HABATEIbHOW  pediekcuu KaKk  OCO3HaHUs
COBEPILAEMBIX JEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
criocobaM CaMOIIPOBEPKH, CaMOKOHTPOJISl Mpoliecca M pe3yJibTaTa pelleHus
MaTEMaTHYECKOM 3a/1a4H;

NPEABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEM;

OLICHHUBATh COOTBETCTBUE PE3yJIbTaTa LIETIU U YCIOBUSAM, OOBSICHATH MIPUINHBI
JOCTUKEHUS WIN HEJOCTIKEHUS PE3yJIbTaTOB AESTENbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMmecTHas1 1eATEJIbHOCTD:

NOHUMATh W HMCHOJIb30BaTh NMPEUMYLIECTBA KOMaHIHOW M MHIUBUAYaIbHOU
paboThl TpH peHieHuH Y4YeOHBIX 3aJad, MPUHUMATh UEJIb COBMECTHOU
NESITENbHOCTH, IUIAaHUPOBAaTh OPTraHU3allMI0 COBMECTHOH paboThl, pacrpenensirb
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKAaTh NPOIIECC U pe3yiabTar pabdoThl,
0000111aTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IPYNIOBBIX (hopmax padoThl (00CykaeHusi, OOMEH MHEHHI,
«MO3TOBbI€ IITYPMBbDY M HHBIE), BBIIOJHIATH CBOK YacTb pabOThl U
KOOPJIMHUPOBAaTh CBOM JACHCTBUS C JPYTMMH YI€HAMU KOMAaHJbl, OLICHHUBATh
KayecTBO CBOEro BKJIaJa B OOLIMNA MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHHUKaMH B3aMOJICUCTBUSI.

INPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kJjacce oOydarouiuidcsi TMOMYYUT CIEAYIOUIHE
MpEAMETHBIC PE3YIbTaThl MO0 OTIACIBHBIM TeMaM pabodell MporpaMMmbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTeMaTUYECKOTO aHATN3ay:

Yucsia v BIYUCIEHNS:

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: PAlMOHAIBHOE YHUCIO, OECKOHEYHAas
nepuoauyeckas JpoOb, TPOLEHTHI, HWPPAIMOHATIBLHOE YHCIO, MHOXECTBA
palMOHATIBHBIX U JACHCTBUTEIBHBIX YUCET, MOIYJIb JEHCTBUTEIIBHOTO YHUCIIA;

MPUMEHATh JApOOM UM TIPOLIEHTHI JUIS PEIICHHS TPHUKIAAHBIX 3a/1ad  H3
PA3IUYHBIX OTPACJIEH 3HAHUUN U PEATTbHOM )KU3HMU;

MPUMEHATh TPUOTMKEHHBIC BRIUMCIICHUS, IPaBUiIa OKPYTIICHUS, IPUKUIIKY U
OLIEHKY pe3yJbTaTa BIUUCIICHUI;



CBOOOZHO OIEpHUPOBATH IOHATUEM: CTENEHb C LEIbIM IIOKas3aTeleM,
MCIIOJIb30BaTh MOIXOIAULYI0 (POPMY 3alHMCH AEUCTBUTENIBHBIX YUCEI s pELICHUS
IPaKTUYECKHX 3324 U MPEICTaBICHUS JaHHBIX;

CBOOOJIHO ONEpPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYypalbHOU
CTEIEHU;

CBOOOJTHO ONIEPUPOBATH MOHATUEM: CTEIIEHb C PALIMOHAJIBHBIM MTOKA3aTEeNeM;

CBOOOJIHO OIEpPUPOBATH MOHATUSAMH: JIOTapu(PM YwKcna, AECATUYHBIE H
HaTypaJIbHbIE JIOTapU(MBL;

CBOOOJIHO OMNEPUPOBATH MOHSTHSAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOI'O apIyMEHTA;

ONepUpOBaTh MOHITUSIMHU: apKCUHYC, apKKOCUHYC U apKTaHT'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMS U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATh MOHITUSIMU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPAaBHEHUS U YPABHEHUS -CIIE/ICTBHSI, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3IMYHblE METOJbl PEIICHUs PALUOHAIBHBIX M JIpOOHO-
pPAalMOHAIBHBIX yPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAIOB JUISI PEIICHHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATh MOHATUSMHU: MHOTOWIEH OT OJHOW NEpPEMEHHO,
MHOTOWIEH C UEeIbIMH KO3(pPUIUEHTaMU, KOPHH MHOTOWIEHA, NPUMEHSTh
JIEJIECHME MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUTSl peLIeHus 3a/1ay;

CBOOOJTHO ONEPUPOBATH TOHATUSMHU: CHUCTEMa JIMHEMHBIX YpaBHEHMIA,
MaTpula, ONpPENEIUTENb MATpUlbl 2 X 2 W €ro TIEOMETPUYECKUU CMBICI,
UCII0JIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYUCIEHHUS] €ro 3HAaYeHUS,
OPUMEHATh ONPENEIUTENIN JUIsl PELIEHUS CUCTEMbl JIMHEWHBIX YypaBHEHUH,
MOJENUPOBAaTh peajbHble CUTyalluH C TIOMOUIBIO CUCTEMbI JTMHEHHBIX YpaBHEHUH,
UCCJIEIOBATh IIOCTPOCHHBIE MOJEIM C IOMOINBK) MAaTpHIl U ONPEIACIUTENEH,
MHTEPIPETUPOBATH MOJIYUEHHBIA PE3YIbTAT;

UCIIOJIb30BaTh CBOWCTBA JIEUCTBUM C KOpPHSAMHU JUIsl IpeoOpa3oBaHUs
BBIPAKCHUU;

BBINOJIHATH Pe00Opa30BaHUs YMCIOBBIX BBIPAXKEHUMN, COJEPIKAIUX CTETIEHU C
pPalMOHAIBHBIM [TOKA3aTeIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapu(MoB VISt npeoOpa3zoBaHus
norapu(pMUYECKUX BBIPAKECHUH;

CBOOOJIHO ONEPHUPOBATh NOHIATUSIMHU: HPPAUMOHATIBHBIE, MOKA3aTeIbHbIE U
norapu(pMHUYECKUEe YpaBHEHUS, HAXOAUTh UX PELICHUS C TIOMOIIBIO PaBHOCHIIbHBIX
NEPEXOA0B WIH OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpUUYecKkrue GopMyIbl Uis TpeoOpa3oBaHus
TPUTOHOMETPHUECKHUX BBIPAKCHHUIA;

CBOOOZHO OINEpPUPOBaTh IMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OpPUMEHATh  HeoOXoauMmble  (OPMyNBl Il PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJIETTUPOBATh pEaAbHBIE CUTyalldkd Ha S3bIKE aireOphl, COCTaBIATH
BBIDQKCHHSI, YpaBHEHHWS, HEPABEHCTBA 10 YCJIOBUIO 3aJadd, WCCIENI0BaTh
IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM amapara ajareophl.

DyHKIUYU U TPaPUKH:

CcBOOOJHO OMEpPUPOBATH MOHITHIMU: (PYHKIIHS, CIIOCOOBI 3aaHus QyHKIUH,
B3aUMHO 0OpaTHble (QYHKIUK, KOMIO3UIUsA GyHKUMNA, Tpaduk QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHBIE TPe00pa3oBaHus rpauKoB (PyHKLINH;

CBOOOJHO OMNEPUPOBATH MOHITHUAMU: OOJACTH OIpPENEICHUS U MHOYKECTBO
3HaYeHUN PYHKIMH, HYIU (QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OMEpUPOBaTH MOHATHSAMH: UYETHbIE M HEYETHBIE (DyHKIMH,
nepuoauueckue (PyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBl (PyHKLIMH, HaumOojbllleeé M HAUMEHbIIEE 3HaYyeHHEe (QYHKIUU Ha
MIPOMEXKYTKE;

CBOOOJHO ONEpUPOBATH MOHITUAMMU: CTENEHHAs! (QYHKIUS C HATYpPaJIbHBIM U
[ENBIM TOKa3areneM, TpaduK CTENeHHOW (YHKIMH C HATYpPaJbHBIM U LEIbIM
nokasarenieM, rpaduk KOpHsS N-OW CTEneHH Kak (yHKIUM OOpaTHOW CTETEHH C
HaTypaJIbHBIM MTOKa3aTeleM;

OTEepUpPOBaTh TOHATUSAMHU: JUHEWHAs, KBaJApaTUYHAS U JPOOHO-THMHEHHAS
(YHKIIUH, BHIIOIHATH 3JIEMEHTApPHOE UCCIIEI0BaHNE U TIOCTPOCHHUE UX TPAPHUKOB;

CBOOOJHO OIEpHpOBATh MOHATHIMH: IOKa3aTelbHas M JIoraprupMUIecKas
byHKIMH, UX CBOWCTBA W TpaduKH, HCIOIH30BaTh MX TPAapUKU [JIs PEIICHUS
YPaBHEHHU;

CBOOOZHO ONEPUPOBATH NOHATUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTb,
oTnpeeNieHue TPUTOHOMETPUUECKHUX (DYyHKIUI YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Ipaduku  (QyHKUMH JUIsl  MCCIENOBaHUS IPOLIECCOB U
3aBUCHMOCTEH TpH PEIICHUH 3a7a4 U3 JPYruX y4eOHBIX MPEAMETOB U pearbHOU
’KU3HU, BBIpAXaTh (POpMyJIaMH 3aBUCUMOCTH MEK/y BETUUNHAMU;

HauaJjia MaTeMaTH4eCKOI0 aHAJIM3a:

CBOOOJHO OMEPHPOBATH MOHATUSAMU: apuMeThyecKkas W TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yObIBaIOLIasi F€OMETpUUECKasi Mporpeccus, JUHEUHbIN U
AKCIIOHEHIMATBHBIA POCT, (hOPMyJia CIOXKHBIX MPOIEHTOB, UMETh MPEICTABICHNE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUU Ui PEIICHUs pealbHbIX 3a/ad MPUKIaTHOTO
XapakTepa;



CBOOOJTHO ONEpUPOBATH NOHIATUAMU: MTOCIEI0BATENBHOCTb, CIIOCOOBI 3a/1aHUS
MIOCIEA0BATENPHOCTEH, MOHOTOHHBIE W OrPAaHWYEHHBIE IIOCIENOBATEIbHOCTH,
NOHUMAaTh OCHOBBI 3apOXKACHUS MAaTeMaTH4YeCKOro AaHaln3a Kak aHaIu3a
OCCKOHCYHO MaJIbIX;

CBOOOJHO OIEpPUPOBaTH TMOHSATUSIMHU: HENpEpbIBHbIE (DYHKIUU, TOUKH
paspbiBa rpaduka GyHKIUHA, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJIHO OMmepupoBaTh MOHATHEM: (YHKILHMS, HENpEepbIBHAs HAa OTpE3Ke,
OPUMEHSTh CBOMCTBA HEMIPEPBIBHBIX (YHKIUH JIJIs peLIeHus 3a/1a4;

CBOOOJIHO OMNEpUPOBaTh MOHATUSIMU: TIEpBasi W BTOpas MNPOU3BOJHBIC
dbyHKIMH, KacaTenbHas K TpaduKy QyHKINY;

BBIUKCIISITh MPOU3BOJAHBIE CyMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3UIIMU
IBYX (DyHKIUMH, 3HaTh IPOU3BOIHBIE IEMEHTAPHBIX (PYHKLINH;

UCIOJIb30BaTh T€OMETPUYECKHM W (PU3MUECKUN CMBICT MNPOU3BOJHON IS
pelIeHus 3a1ad.

MHosKecTBa M JIOTHKA:

CBOOOZHO  ONEpPUPOBaTH IMOHATUSAMHU:  MHOXKECTBO, OIEpaluu  Haj
MHOYECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM aAIapar ISl OIUCAHUS PEaJIbHBIX
IPOLIECCOB U SIBJICHUH, MIPU PEIICHUN 33/]a4 U3 JPYyTUX YUYEOHBIX PEAMETOB;

CBOOOJIHO OIEpPUPOBATHh IOHATUAMU: OIpPEACIICEHUE, TEOPEMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTreMaTu4eckoro o0beKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kuacce oOydarouiuidcsi MONYYUT CIEAYIOUIUE
OpeIMETHBIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl yueOHOTO
Kypca « Anrebpa u Hauajia MaTeMaTUYeCKOTO aHAIN3ay:

Yucia v BLIYUCICHHUSA:

CBOOOJIHO ONEpPUPOBaTH TMOHATHSAMHU: HATypaJlbHOE M LEJIO€ YHCIIO,
MHOXECTBA HAaTyPAJIbHBIX W LENBIX YUCEN, MCIOJb30BATh IPU3HAKHU JEIUMOCTH
uenslx yrcen, HOJl m HOK HaTypanbHBIX uucels A pelIeHns 3a1a4, IPUMEHATh
anroputMm EBknnna;

CBOOOJIHO OIEpUPOBATh MOHATUEM OCTaTka @O MOJIYJI0, 3alHChIBATh
HATypAJIbHBIE YHCIA B PA3IIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOZHO ONEPUPOBATH IMOHATHAMHU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUTEKCHBIX YHCEJl, MPEJICTABIATh KOMILUIEKCHBIE YHCIa B alre0panyeckol u
TPUTOHOMETPHUUECKOH (hopMe, BBHIOIHATH apU(PMETHUECKHUE ONEPALUUA C HUMHU U
n300paxaTb HA KOOPAMHATHOM TUIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:



CBOOOJIHO ONEPHUPOBATh MNOHATUSIMU: HPPAUMOHAIbHBIE, MOKa3aTelbHbIE U
aorapu(MHUYECKUE€ HEPaBEHCTBA, HAXOAUTh HMX pEUIEHUS C  I[OMOUIBIO
PABHOCUJIBHBIX IIEPEXOIOB;

OCYILUECTBJIATh OTOOpP KOpPHEH TMPU pEIIEHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJIHO ONEPUPOBATh TMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoauMble  (OpMyJbl Il  pPELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYMHOCTh YPAaBHEHHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIECICTBUS, HAXOJAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW pPalMOHAIbHBIX, UPPALMOHAJIbHBIX, TOKA3aTENbHBIX U
Jorapu(pMUUECKUX YPaBHEHUI U HEPABEHCTB;

pemarb palOHAaJbHEIE, VppalMOHAJIbHBIE, ITIOKA3aTEIbHBIE,
jaorapupMuyecKue UM TPUTOHOMETPUYECKHWE YpPaBHEHMS] U  HEPABEHCTBA,
coJeprKaIlKe MOTYJIU U NTapameTphl;

OPUMEHSTH rpauyecKue METOABbI JUIsl PEIICHUs] YPaBHEHUI U HEPaBEHCTB, a
TaK)Ke 33]1a4 C apaMeTpaMu;

MOJENUPOBaTh peaJlbHbIE CHUTyalldd Ha A3bIKE aureOpbl, COCTABIATh
BBIDAKCHUS, YPABHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHUIO 3a/ayH,
HCCIEN0BAaTh TMOCTPOCHHBIE MOJEIM C MCIOJb30BAHUEM amiapara anreopsl,
MHTEPIPETUPOBATH NOJYUYEHHBIN PE3YJIbTAT.

DOyHKUMU U TPaGUKH:

CTpOUTh TpaUKU KOMIO3UUMU (PYHKUUNA C TOMOIIBI 3JIEMEHTapHOTO
UCCIIEZIOBAaHMSI U CBOMCTB KOMIIO3ULIUU ABYX (PYHKIIHIA;

CTPOUTHh TIEeOMETpUYECKHe O00pa3bl ypaBHEHUW U  HEPAaBEHCTB Ha
KOOPJAWHATHOM IUIOCKOCTH;

CBOOOJIHO  OMEepUpOBaTh MOHATHUSMHU: TpadUKH TPUTOHOMETPUYECKUX
dyHKIMiA;

OpUMEHATh (QYHKIUM JJIS MOJCIUPOBAHUS M HCCIEIOBAaHUS peabHBIX
IIPOLIECCOB.

Havana maTteMaTH4ecKOro aHaJIm3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIEN0BaHUS (PyHKIIMM HAa MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJIUTh HauOOJbIIee U HAMMEHbLIEE 3HAYCHHS (DYHKIIMM HETIPEPBIBHOM Ha
OTPE3KE;

WCIIOJIBb30BaTh NPOW3BOJIHYIO JUISI HAXOXKICHUS HAWIY4dllIero pPELICHUs B
OPUKIAAHBIX, B TOM YHCI€ COLUAIbHO-DKOHOMHYECKMX, 3ajadax, Juis
ONpeJeNIEHUs] CKOPOCTH M YCKOPEHHs TMpolecca, 3aJaHHOTO (QopMyJsol WiIu
rpagukoM;



CBOOOZHO OMEpUPOBATh TOHATUSAMHU: TEpPBOOOpasHas, OMPECIEHHBIHI
MHTErpajl, HaXOJAUTh MEPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKUMIA M BBIYUCIATH
uHTerpai no gopmyne Herotona-Jleionuna;

HaXOJIUTh IUIOIIAIN TUIOCKUX (PUTYp U OOBEMBI TEJl C TOMOILBIO NHTErpalia;

UMETh MPEJCTABICHUE O MaTEMaTUYECKOM MOJIEIHPOBAHUU Ha IpHUMEpe
cocTaBiieHHs TU(PdepeHIMATbHBIX YPABHEHUI;

pemiarb NpUKIaAHbIE 337a4H, B TOM YHUCIE COLMATbHO-3KOHOMHYECKOTO M
(pu3nyecKoro xapakrepa, CpeCTBAMH MaTeMaTUUYECKOr0 aHAJIM3a.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacoB
Ne HanmeHoBaHMe pa3iesioB U TeM JIEeKTPOHHbIE (LM POBHIE)
KonTpoabubie | IlpakTuuyeckue
n/n NMporpaMmel Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTbI
MHO0XECTBO OeHCTBUTENBHBIX YHCEI. https://resh.edu.ru/office/user/profile/
MHorounensl. PaninoHanbHble ypaBHEHUS https://www.yaklass.ru/
1 v HepaBeHcTBa. CUCTEMBI IMHEHHBIX 24 1 https://ege.sdamgia.ru
YpaBHEHUI
https://resh.edu.ru/office/user/profile/
2 Oyukuuu 1 rpaduku. CreneHHast 12 1 https://www.yaklass.ru/
(GYHKIHS ¢ 1IEeTBIM IMOKa3aTeaeM https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 Apudmernueckuii KOpeHb N-0i CTETICHHU. 15 1 https://www.yaklass.ru/
HppanuoHaibHble ypaBHEHUS https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 HoxasarenbHast QyHKIHS. 10 1 https://www.yaklass.ru/
ITokazarenbHbIe ypaBHEHUS https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 Jlorapudmuyeckast hyHKIHS. 18 1 https://www.yaklass.ru/
Jlorapugmuueckue ypaBHeHUs https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 TpuronHoMmeTpuyecKue BoIpaxeHus u 29 1 https://www.yaklass.ru/

ypaBHEHUS

https://ege.sdamgia.ru
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https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

[TocnenoBaTeIbHOCTU U TPOTPECCUH 10 1 :
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/

HenpeproiBubie ¢pynkuu. [IpousBoanas 20 1 hitps:// WWW'vaklass'rU/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/

[ToBTopenue, 0600mEHNE, 5 5 https://www.yaklass.ru/

cUcTeMaTHU3alus 3HaHUHN https://ege.sdamgia.ru

BII
OBHLIEE KOJIMYECTBO HACO 0] 136 10

ITPOTPAMME
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11 KITACC

Koaun4yecTBo 4yacoB

Ne HaunMeHoBaHMe pa3/ie/ioB U TeM JIeKTPOHHbIE (LM pPOBHIE)
Kourpoabnbie | IIpakTnueckue
n/n NMporpaMmel Bcero o0pa3oBaTesibHbIE PeCypPChI
padoThI padoThI
https://resh.edu.ru/office/user/profile/
1 Uccnenosanne GpyHKIuUi ¢ MOMONILIO 29 1 https://www.yaklass.ru/
MIPOU3BOJHOMN https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
2 ITepBooOpa3Has 1 HHTETpa 12 1 hitps:// WWW'Vakléss'rU/
https://ege.sdamgia.ru
T'padUKn TPHrOHOMETPHUECKUX https://resh.edu.ru/office/user/profile/
3 ¢dyHkuuid. TpuroHoMeTpu4ecKue 14 1 https:// WWW'VakIZflSS'rU/
https://ege.sdamgia.ru
HEpaBEHCTBA
https://resh.edu.ru/office/user/profile/
4 I/IppaHI/IOHaHBHLIC, IMOKAa3aTCIIBbHEBIC U 24 1 https://www.yaklass.ru/
JorapupMHUECKUE HEPABEHCTBA https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 KoMrIuiekcuble ynciia 10 1 https:// WWW'Vakléss'rU/
https://ege.sdamagia.ru
https://resh.edu.ru/office/user/profile/
6 HatypanbHble 1 Lieble yncia 10 1 hitps:// Www.vaklz?lss.ru/
https://ege.sdamgia.ru
CHCTEMBI paIHOHATBHBIX, https://resh.edu.ru/office/user/profile/
7 HPPALMOHAIIBHBIX IOKA3aTENbHBIX U 12 1 hitps://www.yaklass. ru/

Jorapu(pMHUUECKUX ypaBHEHUI

https://ege.sdamgia.ru
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3ajgayu ¢ mapameTpamu 16 1
pametp https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
IToBTOpenue, 0600mEeHNE, 16 2 https://www.yaklass.ru/
cUcTeMaTHU3alus 3HAHUI https://ege.sdamagia.ru
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* AnreOpa 1 Hauana MmaTematudeckoro ananusa. 10 kimace. B 24. Y. 1. YueOGuuk mis
0011e00pa3oBaTENBHBIX yupekaeHu (mpodmibHbINA ypoBeHb) / A.I'.MopakoBud ,
I1.B.CemenoB. — M. : MHemo3uHa, 2007.

* AnreOpa 1 Hauana MmaTeMatudeckoro ananusa. 10 kimacc. B 2u. Y. 2. 3agaynuk mis
0011e00pa3oBaTENbHBIX yUpeKACHUH (TpoPMIbHBINA ypoBeHb) / [A.I.MopakoBud u ap.]; moa

pen. A.I'Mopakosuua. — M. : Maemo3uHa, 2007.

* AnreOpa 1 Hauana maTematTudeckoro ananusa. 11 kmace. B 24. Y. 1. YueOGuuk mis
00111e00pa30BaTEBHBIX YUpEKACHUH (TPOoPHIBHBIA ypoBeHb) / A.I'.MopakoBud ,
I1.B.CemenoB. — M. : Muemo3uHa, 2007.

* AnreOpa 1 Hauana MmaTeMatudeckoro ananusa. 11 kmacce. B 2u. Y. 2. 3agauynuk mis
0011e00pa3oBaTeNbHBIX YUpekaeHui (poduibHbIN ypoBeHb) / [A.I.MopakoBud u Jip.]; moxa
pen. A.I'Mopakosuua. — M. : MHemo3uHa, 2007.

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

AnreOpa 1 Hayajla MaTeMaTudeckoro ananu3za. 10 knacc. YriryOieHHbIH ypOBEHb.
Metonuueckoe nocooue (E.B. Bynko, A.I'. Mep3msk, B.b. ITononckuit, M.C. Sxup);

AxunonepHoe obuectBo «M3narensctBo «IIpocBemenue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru
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