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HHOACHUTEJIBHASA 3AIINCKA

VYuebHblll Kypc «Anredpa UM Hadajla MAaTEMaTUYECKOrO aHaIM3a» SBIAETCS OJHUM U3
HanOosee 3HAYUMBIX B MPOrpaMMe CpenHero oOmero oOpa3oBaHMs, IMOCKOJBKY, C OJHOU
CTOPOHBI, OH 00€CIIeYNBACT HHCTPYMEHTAIBHYIO 0a3y I U3YYCHUS BCEX €CTECTBEHHO-HAyYHBIX
KypPCOB, a C IPyroi cTOpOHBI, (POPMUPYET JIOTHUECKOE U aOCTPAaKTHOE MBILIICHHE 00y4alonUXCs
HAa YypOBHE, HEOOXOMUMOM I OCBOCHUS HH(POPMATHKH, OOLICCTBO3SHAHMS, WCTOPHH,
CIIOBECHOCTHM W JPYTrUX MAWCUUIUIMH. B pamkax naHHoro ydeOHOro kypca oOyuarommecs
OBJIaZICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM HaykH, KoTopass (OpMyJIUpyeT CBOH
JOCTI)KEHUS B MaTeMaTHUecKol (opme.

VYuebHbIN Kypc anreOpbl U Hayajd MaTeMaTHYECKOro aHalW3a 3akKjaJblBaeT OCHOBY IS
YCIIEITHOT'0 OBJIaJIeHUS 3aKOHAMH (PU3HKHU, XUMUH, OMOJIOTHH, TOHUMaHUSI OCHOBHBIX TE€HCHIIHMA
pa3BUTHUSL SKOHOMHUKU U OOIIECTBEHHOW KH3HU, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
HUGPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOIb30BaTh MX IS JaJIbHEHIIero
00pa3oBaHMs U B TIOBCEIHEBHOM KHU3HU. B TO ke Bpems oBiafieHne aOCTPaKTHBIMH H JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSAMH aareOpbl 1 MaTeMaTUYECKOI0 aHaJli3a pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTb, 10KA3bIBaTh YTBEPKACHUS C IOMOIIBIO HHIYKIUU
U paccyXJaTh JAE€IyKTUBHO, UCIIOJIb30BAaTh 0000IIEHNE U KOHKPETH3aLUI0, abCTparupoBaHue u
aHaJIOruio, GOpMUPYET KPEATUBHOE U KPUTUUECKOE MBIILIJICHUE.

B xonme usyuenus yueGHOro Kypca «Airedpa ¥ Hayajlla MaTeMaTHUYECKOrO aHaJIM3a»
oOyyaronyecsi IMOJIy4alOT HOBBIM OINBIT pEHIeHHs MPUKIAJHBIX 3a/lad, CaMOCTOSTEIbHOIO
MIOCTPOEHUSI MAaTeMAaTUYECKUX MOJEJEeH peasbHbIX CUTyalUud, WMHTEPHpPETAlMU IOJIy4YEeHHbIX
pElIeHUH, 3HaKOMATCA C IPUMEpPAMHM MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJLE, HAYKE U
HCKYCCTBE, C BBLAIAIOUIMMUCSA MaTEMaTUY€CKUMHU OTKPBITUSIMU U UX aBTOPaMHU.

Y4eOHplli Kypc 00J1aJa€T 3HAYMUTEIbHBIM BOCIHUTATEIbHBIM IMOTEHIUAIOM, KOTOPBIH
peanmu3yeTcsi Kak depe3 y4yeOHBIH MaTepHal, CIIOCOOCTBYIOIIMH (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHs, TaK M 4epe3 crnenu(puky y4eOHOH  JesATeNbHOCTH, Tpedyromen
MPOAODKUTENBHON  KOHIEHTPAllMd BHUMAaHUS, CaMOCTOSITEIbBHOCTH, AaKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 MOJyYEHHBINA pe3yIbTarT.

B ocHoBe meromuku oOydeHHs anredpe M HadyajlaM MaTeMaTHUYECKOI'o aHalW3a JIKHUT
JeSITeIbHOCTHBIN MPUHITUI 00Y4YeHHUS.

B ctpykType yueOHoro kypca «Anredpa u Hayasla MaTEMaTHUYECKOIO aHAIN3a BbIAEIEHbI
CIIEAYIOLIME COAEPKATEIbHO-METOAMUECKUE JIMHUU: «Yucna U BbIYUCIHEHUSA», «DYHKIUU U
rpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana MatemaTuueckoro ananusa», « MHOXKeCTBa U
Joruka». Bce ocHOBHBIE coiepKaTeIbHO-METOANYECKU € JIMHUU U3YYat0TCsl Ha IPOTSDKEHUH JIBYX
JeT oOy4eHHsl Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus, €CTECTBEHHO JOIONHSS IPYT Ipyra u
[IOCTENIEHHO HACHIIIAsACh HOBBIMM TeMaMHM U paszaenamu. J[aHHbI y4eOHBIH Kypc sBIseTCA
UHTETPaTUBHBIM, MOCKOJIbKY OOBEeIMHSAET B ce0e colep)KaHuE HECKOJbKUX MaTeMaTHYeCKHUX
JUCLMILUIMH, TAKUX KakK ajaredpa, TPUTOHOMETPHS, MAaTEMAaTUUECKUI aHaIu3, TEOPUSI MHOXKECTB,
MaTeMaThyeckas joruka u apyrue. [lo mepe Toro xak oOyuaroluecsi OBJaJeBalOT Bc€ Ooee
IIMPOKAM MaTeMaTHYEeCKUM amlmapaToM, Yy HHX [OCIeJoBaTelnbHO (opMHpyeTcs U
COBEPILEHCTBYETCSI YMEHUE CTPOUTh MAaTEMATHUECKYIO MOZIENb PEAJIbHON CUTyalluu, TPUMEHATh
3HAHUS, TIOJIyYEHHbIE TP HU3yYEHHUH YYEeOHOro Kypca, IJIsl pPELIeHHS CaMOCTOSATEIbHO
copMyITUPOBAHHOM MaTEMaTHYECKOH 3a1a9H, a 3aTEM HHTEPIPETUPOBATH CBOM OTBET.

Conep:katenbHO-MeTOAMYECKas TMHUA «Uncina ¥ BEIYUCIICHNS» 3aBepIuaeT GopMupoBaHue
HAaBBIKOB HCIOJIb30BaHUs EHCTBUTENBHBIX YNCET, KOTOPOE ObIO HAYaTO Ha YPOBHE OCHOBHOIO



obero oopasoBanus. Ha ypoBHe cpenHero obiero oopa3oBanus 0coboe BHUMaHHUE yaemse TCS
(OpMUPOBAaHUIO HABBIKOB pallMOHAJIBLHBIX BBIYMCIEHUH, BKJIIOYAIOIIUX B Ce0sl MCIOJIb30BAHUE
pa3nuyHBIX (GOpPM 3allMCU YUCIA, YMEHHUE JelaTh NPUKUIKY, BBIIOJHATH HPUOIMKEHHBIE
BBIUYMCIICHUS, OL[EHUBATh YUCIIOBbIE BbIpaXKEHMsI, pab0oTaTh C MAaTEMaTUYECKUMU KOHCTAHTaMH.
3HaKOMbIe 00YJaroLMMCSI MHOXECTBA HaTyPaJIbHBIX, LI€JIbIX, PALIMOHAIBHBIX U 1EHCTBUTEIbHBIX
qycesl JIOMOJHSIOTCS MHOXXECTBOM KOMIUJIGKCHBIX uHuceld. B KaXJIoM H3 3THX MHOXECTB
paccMaTpHUBaIOTCS CBOMCTBEHHBIE eMy crheludHrueckue 3aJaul U ONepaluu: JIeJeHUEe Hallelo,
ONIEpPUPOBAHUE OCTATKAMU HAa MHOXECTBE IIENBIX YHCEN, 0COObIe CBOMCTBA paIlMOHAIBHBIX H
MpPpaLMOHANIBHBIX YHCEN, apu(PMETHUECKUE ONEepalliy, a TAKXKe M3BJICUCHNUE KOPHS HATypaJbHOH
CTEIIEHH HAa MHOYKECTBE KOMIUIEKCHBIX uucel. biaromaps mocienoBaTebHOMY pPacLIMpPEHHUIO
Kpyra HMCIOJb3yEMbIX YHMCET U 3HAKOMCTBY C BO3MO)KHOCTAMHU UX INPUMEHEHMS Ul PEILCHUS
pa3IMuHBIX 337a4 (popMUpyeTCs IPEICTaBICHUE O €IMHCTBE MATEMAaTUKH KaK HAyKH U €€ poJu B
IIOCTPOEHUU MOJIEJIEN PeasIbHOr0 MUpa, IUPOKO UCIIOIb3YIOTCS 0000IIEHHE U KOHKPETU3aLUs.

JluHus «YpaBHEHHsI U HEPaBEHCTBAa» peaNU3yeTcss Ha NPOTSDKEHUU BCero o0ydeHMs Ha
YPOBHE CpeAHEro o0mero o0pa3oBaHUs, IOCKOJBKY B KaxaoM paszene IIporpammel
IpelyCMOTPEHO pelleHHe COOTBETCTBYIOIIMX 3a/1ad. B pe3ynbraTe oOyuarouyecs OBIIaJ€BaIOT
pa3IMYHBIMA  METOAAMM PpEUICHMs] pPalUOHAIBHBIX, HPPALMOHAIbHBIX, I10Ka3aTEIIbHBIX,
JOrapu(MUUECKUX U TPUTOHOMETPUYECKUX YPABHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKkKe 3ajad,
copepxaiux napamerpsl. IlodydeHHbIE yMEHMS IIMPOKO MCIOJIb3YHOTCS IIPU HCCIEIOBAHUU
(GYHKIMI C TOMOIIBIO TPOU3BOIHOM, IPU PEIIEHUU NPUKIAIHBIX 3a/1a4 U 3a7ja4 Ha HaX0XK/IeHUe
HanOONbIIMX U HAUMEHbIIMX 3HaUeHUN QyHKuuu. JlaHHAs conepkaTesbHas JMHUS BKIIIOYAET B
cebs Takke (QOopMHpOBaHHE YMEHHI BBINOJHATH pacu€rbl Mo Qopmysiam, Mpeodpa3oBaHUs
paloHaNbHbBIX, HPPAllMOHATIbHBIX U TPUTOHOMETPHUYECKUX BBIPAXKEHUM, a TaKkKe BBIPayKEHUM,
cojiepXaluMx creneHu W Jjorapudmbsl. brarogaps uszydeHuro anaredpandyeckoro matepuania
MPOMCXOANUT JlajibHeillee pa3BUTHE aNTOPUTMUYECKOTO M aOCTPAaKTHOTO — MBIIIICHUS
oOyuaronxcs, GOPMUPYIOTCSI HABBIKH JETYKTUBHBIX PACCYXJEHUH, paOOTHl C CUMBOJIBbHBIMU
¢dbopmamu, mpencTaBiIeHUs] 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHJIC PaBEHCTB M HEPaBEHCTB.
Anre6pa npennaraet 3¢p(eKTHBHbIE HHCTPYMEHTHI IS PEIICHUs TPAKTUYECKUX M €CTECTBEHHO -
HAy4HBIX 3a/1a4, HaIJISIIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KakK SI3bIKA HAYKH.

ConepkatenbHO-MeTOAUMYECKAsT JTUHUA «DYHKUHMU U TpaQUKU» TECHO MEPEIIETaeTcs C
JPYTUMU JIMHUSAMHU Y4eOHOr 0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 3aJJa€T 11OCIEA0BaTEIbHOCTh
U3ydeHus MaTepuana. VI3ydeHue CTENeHHOHM, IOKa3aTesbHOM, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX QYHKIUH, X CBOWCTB U I'paMKOB, MCIOJIb30BAHNE (DYHKIMMH JUIs peIlIeHHs]
3aJja4d U3 Ipyrux y4eOHbIX IPEIMETOB U peasibHOM KU3HU TECHO CBA3aHO KAaK C MAaTEMaTUYECKUM
aHaJIM30M, TaK U C PElIeHUEeM ypaBHEHUI 1 HepaBeHCTB. [1pu 3ToM 60Jb110e BHUMaHUE yAeIsIeTcs
(bopMHUPOBAHUIO YMEHHUS BBIpaXKaTh (OPMYIaMU 3aBUCUMOCTH MEXJy Pa3IMYHbBIMU BETMUNHAMM,
WCCIIENOBATh IMOJIyYeHHbIC (YHKIIMHM, CTPOMTHh HMX Tpaduku. MaTepuasl 3TOW Comep:KaTeaIbHOM
JIMHUM HallEJIeH Ha pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIOLINX BbIPaXKaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B pa3jMYHON (opMme: aHAIUTUYECKOM, rpaduueckoil u cioBecHol. Ero nzyuenue
CIOCOOCTBYET PAa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHHS, CIIOCOOHOCTH K OOOOILEHUIO U
KOHKPETU3al[uH, UCIIOJIb30BAHUIO AHAJIOTHH.

ConepxartenbHas auHUS «Hauana mMareMaTMuecKoro aHajan3a IO3BOJSAET CYIIECTBEHHO
pacIupuTh Kpyr Kak MaTeMaTU4YEeCKUX, TaK U MPUKIIAJAHBIX 3aa4, JOCTYIHbBIX 00Y4aromuMCsl, TaK
KaK y HHUX MOSBISIETCS BO3MOXXHOCTb CTPOHMTH I'pauKy CIOXKHBIX (DYHKIHH, ONpenensaTh ux
HauOOoNbIINE U HAMMEHbIINE 3HAYEHMsI, BBIYUCIATh IUIOMAIU (GUTYp U 00BEMBI Tell, HAXOAUTH
CKOpPOCTH M YCKOpeHHMs mpoleccoB. JlaHHass colep)kaTelabHas JHMHHUS OTKPHIBAET HOBBIE



BO3MO>KHOCTH IIOCTPOEHUSI MaTEMaTHUECKUX MOJIeJIel pealibHbIX CUTYallHii, 103BOJISIET HAXOAUTD
HauiIydllee pelleHrue B MPHUKJIAJHbIX, B TOM YHCJIE COLMAJIBbHO-DKOHOMHUYECKHX, 3ajayax.
3HaKOMCTBO C OCHOBaMH MAaTEMaTHYECKOI'0 aHaJM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO,
(opMaNbHO-IOrMYECKOr0 U KPEaTMBHOI'O MBIIUIEHUS, (OPMUPOBAHUIO YMEHHMH pacrno3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHMKe U HcKyccTBe. OOyuaromuecs: y3HaIT O
BBIIAIOIIMXCS pe3ysbTaTaxX, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTUKH KaK HAayKd, U 00 HX
aBTOpax.

ConepxatenbHO-MeTOaUYECKass JIMHUS «MHOXeCTBa W JIOTHMKa» BKIJIIOYaeT B ceds
JIEMEHTBl TEOPUM MHOXKECTB M MAaTEMAaTHYECKOH JOrMKU. TeopeTHKo-MHOXKECTBEHHbBIE
IIPEJCTaBICHNs NPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTeMaTHKM M IpeulararoT Haumboee
YHHUBEpCAJIbHBIN $3bIK, OOBEIUHAIOIMI BCE pa3feiabl MAaTEMaTUKU M €€ NPUIIOKEHUH, OHHU
CBSI3BIBAIOT pa3Hble MaTeMaTHUECKHE JUCLMILIMHBI U UX NPUIOKEHUS B enHoe 1enoe. [loaromy
BAKHO JIaTh BO3MOXKHOCTb OOy4YarouleMycs IOHMMAaTh TEOPETUKO-MHOXECTBEHHBIM S3bIK
COBPEMEHHOW MAaTEMATUKHU U UCII0JIb30BATh €r0 /I BBIPAKEHUSI CBOMX MBbICIIEH. [[pyruM BaxKHbIM
OPU3HAKOM MATEeMAaTHKM KakK HayKud CJIeAyeT IMpu3HaTh CBOMCTBEHHYIO €l CTpOroctb
000CHOBaHUH U ciel0BaHUE ONpPeNeIEHHBIM MPaBUiIaM MOCTPOCHHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEeMEHTAaMH MAaTEeMaTHYeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIILICHUS
o0yyaronmxcs, MO3BOJISET UM CTPOUTh CBOM PACCYXKIEHHS HAa OCHOBE JIOTHUECKHUX ITPaBHIL,
(dbopMUpyeT HABBIKH KPUTHUECKOT'O MBIIIJICHHS.

B yuebHoM Kkypce «Anredpa n Hauajla MaTEMaTHYECKOI0 aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTUYECKOr0 MOJEIMPOBAaHUS, KOTOpble IPHU3BaHbl CIIOCOOCTBOBATH (HOPMUPOBAHUIO
HAaBBIKOB [TOCTPOECHHUS MOJIENeN pealbHbIX CUTYalUil, UCCIEAOBAHUS 3TUX MOJENEH C ITOMOIIBIO
anmaparta ajaredpbl ¥ MaTEMaTHYECKOro aHaju3a, MHTEPIpEeTallud TMOTYYEeHHBIX Pe3yJIbTaTOB.
Takue 3amaHus BIUIETEHBl B Ka)KIbld M3 pa3[enoB IMPOrpaMMBbl, MOCKOJbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCHOJb3yeTCs A pelleHus NPUKIaAHbIX 3aaad. [lpu pemieHun
peanbHBIX MPAKTUYECKHUX 3a1a4 00 ydarouecs pa3BUBaOT HAOII01aTeIbHOCTh, YMEHHE HAaXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIb30BaTh AaHAJIOIUI0, 00001aTh U KOHKPETU3UPOBATH
npobaemy. JlesTenbHOCT MO (OPMHUPOBAHMIO HABBHIKOB pEIICHUS TPHUKIAJAHBIX 3a7ad
OpraHu3yercsi B TIpOIleCCe HU3YyYEHHUS BceX TeM YydeOHoro Kypca «Anrebpa M Havama
MaTEMaTUYECKOr0 aHaIu3a».

Ha u3yuenue yueOHoro kypca «Anre0pa v Hayajaa MaTEMaTHUYECKOIO aHAJIN3a» OTBOAUTCS
272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Hezneno), B 11 knacce — 136 yacos (4 yaca B HE/IeIO).



COJEPXAHUE OBYYEHUA
10 KJIACC

Yucsia v BHIYUCTCHUSA

PanmonanbHble ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOHU, MPOLEHTHI, OECKOHEUHbIE
nepuoanyeckue apoou. [Ipumenenne npobeit U MPOLEHTOB AJIs pelIeHUs MPUKIAJAHbIX 3a7a4 U3
Pa3JIMYHBIX OTPACIIE 3HAHUI U PeasbHOM )KU3HH.

JeiicTBuTenbHble yncia. PalyoHanbHble W MppalMoHajbHble uncia. Apudmerndeckue
olnepaluy C ACHCTBUTEIbHBIMU 4YUCIaMH. MoOIyib JEHCTBUTEIBHOIO YHCIA U €r0 CBOWCTBA.
[TpuOnm>k€HHble BBIYMCIEHUS, NpaBUJa OKPYIJIEHUS, NpPUKHIKA M OIEHKAa pe3yibTaTa
BBIYMCIIEHUM.

Crenienb ¢ 1ensiM nokaszateneMm. bunom Hetorona. Mcnons3oBanue noaxonasineit ¢Gopmbl
3aMucy A€M CTBUTENBHBIX YUCEI JUIsl PEIIEHUs IIPAKTUYECKUX 3aa4d U MPEACTAaBIECHUS TaHHBIX.

ApudmeTruecknuil KOpeHb HaTypajIbHOI CTENIEHU U €ro CBOMCTBA.

Crenenp ¢ palMOHAJIBHBIM IIOKA3aTEIEM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIIBHBIM
ITOKa3aTeNIEM.

Jlorapudwm uncna. CpoiicTa norapudma. JlecssTuuHbIe U HATYpabHBbIE JIOrapu(pMBI.

CuHYyC, KOCUHYC, TAaHI'€HC, KOTAHI€HC YMCIIOBOrO aprymeHTa. ApKCHUHYC, apKKOCUHYC U
apKTaHT'€HC YU CIIOBOI'0 apryMeHTa.

YpaBHeHHs1 U HEPaBeHCTBA

ToxnectBa W TOXKAECTBEHHbIE MpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHUsA-ceAcTBUSA. HepaBeHCTBO, pelieHne HepaBeHCTBa.

OcCHOBHBIE METOBI PEIIEHUS IIENbIX U TPOOHO-PALMOHATBHBIX YPAaBHEHHI U HEPABEHCTB.
MHorouJieHbl OT OAHOM IepeMeHHON. [leleHre MHOro4ieHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema
besy. Muorounensl ¢ nieiasiMu ko3 durmentamu. Teopema Buera.

[TpeoOpazoBaHus YK CIOBBIX BHIPAKEHUHN, COIEPKAIIMX CTEIIEHU U KOPHH.

WppannonanbHelie ypaBHeHUs. OCHOBHBIE METO/IbI PELIEHUS MPPALIMOHATIBHBIX YPABHEHUH.

IToka3arenbHble ypaBHEHUS. OCHOBHBIE METObI PELICHUS IIOKA3aTENbHbIX YPAaBHEHUN.

[TpeoOpazoBaHue BeIpaKEHUM, COlEPIKALIUX Jorapru(MBbI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JIOTapU(PMHUUECKUX
YPaBHEHH.

OcHoBHBIE TpUroHomerpuueckue ¢opmyinsl. I[IpeoOpazoBaHuEe TPUTOHOMETPUUECKUX
BBIPAKECHUMN. PelleHne TpuroHoMeTpuIeCKUX YpaBHEHUMN.

Pemenune cucreM JIMHEHHBIX ypaBHEHHMH. MaTpuua CHUCTEMBI JIMHEWHBIX ypaBHEHHUH.
Onpenenurens MaTpullbl 2X2, €ro reéOMETPUYECKHMH CMBICI W CBOMCTBA, BBIYUCIEHUE €r0
3HAYEHUsI, IPUMEHEHUE ONpPEeNUTENs JUIsl peIeHUs] CUCTEMbl JINHEUHBIX ypaBHEeHUM. Pemienue
MPUKIAJHBIX 33J1a4 C OMOILbI0 CUCTEMBI JIMHENMHBIX ypaBHEeHMH. McciaeqoBaHre MOCTPOEHHOM
MO/IEJIU C TOMOILBIO MaTPHUILL U OIPEeTUTENEH.

[Toctpoenne maTeMaTHUUYECKUX MOJENEed PeajbHOM CUTYallud C MOMOIIBIO YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHH 1 HEPAaBEHCTB K PELICHUI0 MaTeMaTHUECKHUX 3aJ1ay U 3aa4
13 pa3IMYHBIX 00JIacTel HAYKU M peaibHON KU3HU.

DyHKIUA U TpaPuKu

@Oynkuus, crnocodbl 3amanus QyHkuuu. B3aumHo obOpaTtHble ¢GyHKIuU. Kommosuius
¢byukumii. ['paduk GyHkuu. SnemMentapHbie mpeoOpazoBaHus rpaduKoB GyHKIIHIA.



ObnacTp ompezneneHuss U MHOXKECTBO 3HadeHui QyHkuuu. Hymn dynakuuu. I[IpomexyTtku
3HAKOIMOCTOsIHCTBA. YETHbIe M Heu€THble QyHKIUM. [lepmonnueckue pynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl U MUHUMYMBbI (yHKIMH. Hanbosbliee 1 HauMeHbLIee
3HayeHHs PYHKLIHU HA IPOMEKYTKE.

Jluneitnas, kBagpatuyHas u 1poOHO-TMHEHHAs QYHKIIUU. DIIEMEHTapHOE UCCIEIOBAHNUE U
MMOCTPOEHUE UX rPauKOB.

CrenenHass GyHKIUS C HATypaJIbHBIM M II€JbIM TIoKa3zateneM. EE cBoiicTBa u rpaduk.
CpoiicTBa U TpaduK KOpHS N-0W cTemeHW Kak (YHKIUU OOpPAaTHOH CTEMEeHH C HATypaJbHBIM
ITOKa3aTelIEM.

[TokaszarenbHas u jorapudmuyeckas GyHKIUHU, UX CBocTBa U rpaduku. Mcnonap3oBanne
rpaduKoB QYHKIHMHA I pelIeHus] ypaBHEHUH.

TpuroHomerpuueckasi OKPYXHOCTb, OINpPEICICHHE TPUTOHOMETPUYECKUX (YHKIHN
YHUCJIOBOTO apryMEHTA.

@OyHKIMOHAJIBHBIE 3aBUCUMOCTH B PeajbHBIX IpoIleccax U siBJICHUsAX. [’ paduku peanbHbIX
3aBUCUMOCTEM.

Havana MareMaTu4ecKoro anajausa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS TTOCIeA0BaTeNbHOCTE. MeToa MaTeMaTU4YeCKOM
UHIYKIUUM. MOHOTOHHBIE M OIpPaHMYEHHBIE IOCIEA0BATEIbHOCTU. VICTOpUS BO3HUKHOBEHUS
MaTeMaTUYECKOro aHajan3a Kak aHaian3a 0€CKOHEYHO MallbIX.

ApudmeTrnueckas M reoMeTpuyeckas mporpeccud. beckoHeuHo — yObIBaromas
reometrpudeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBArOIIEH I'€OMETPUUYECKON MPOTrPECcCHH.
JIuHelHbIE M OKCHOHEHIMalbHBIA pocT. Yucno e. Popmyna CIOKHBIX MPOLIEHTOB.
Hcnonp3oBaHne NpOrpeccuu Ul PEUICHHs] pealIbHbIX 3a/1a4 IPUKJIAJHOr O XapaKTepa.

HenpepsiBHbIe PpyHKIINHN 1 UX cBOMcTBA. TOUKM pa3pbiBa. ACUMOTOTHI I'papuKoB (HyHKIUI.
CaoiicTBa (yHKIHMIA HETPEPHIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB /ISl PEHICHHUS HEPaBEHCTB.
[IpumeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIMH I PEIICHUS 3a1a4.

[TepBast u BTOpas nmpou3BoaHble QyHKIMH. OnpeaeneHne, TeoMeTpHY eCKUil 1 PU3MIECKHIH
CMBICJI TPOU3BOIHOM. Y paBHEHHE KacaTenbHON K TpaduKy (yHKITHH.

ITponzBoaHble 3eMeHTapHbIX QyHKIUH. [Ipon3BogHAsS CyMMBI, IPOU3BEAEHUS, YACTHOTO U
KOMIO3UINH (PYHKLINH.

MHo:xecTBa H JIOTMKA

MHoecTBO, onepaluy HaJl MHOKECTBAMHM U UX cBoiicTBa. /{uarpammsl Jilnepa—BeHHa.
[IpumeHeHne TEOpeTHKO-MHOKECTBEHHOIO ammnapara Uil ONMCaHUs peajibHbIX IMPOLIECCOB U
SIBIICHUH, TP PEIICHUH 3a7]a4 U3 APYTuX y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO  MaTeMaTH4YEeCKOro  OOBEKTa,  CIENCTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIEC YPAaBHEHMUSI.

11 KJIACC

Yucsa 1 BLIYUCTEHUSA

Harypanpabie u 1enpie uyncia. [lpuMeHeHHWE MNPU3HAKOB JAEIUMOCTH IETbIX YHCEll,
HanOoybmuii oot nenutensb (nanee — HOJl) m Haumenbiee obiee kpatHoe (nainee — HOK),
OCTaTKOB 10 MOAYJIIO, aNropuTMa EBKIMa st pemieHus 3a1a4 B [[eIbIX Yhcax.

KommnekcHpie 4yumcna. AnreOpauwdeckas H  TpUTOHOMETpUYeckas (OpMBI  3aluCH
KOMIIJIEKCHOT'O Ynciia. ApuMeTndecKkre ornepanuy ¢ KOMIJIEKCHBIMU yuciiaMu. M3o0paxeHue
KOMIIJIEKCHBIX YHCENT Ha KOOPIUHATHOH mmockocTr. dopmyna MyaBpa. Kopau N-oit crenenn u3



KOMIUIEKCHOTO 4Hcia. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN Uil peleHus (QU3MYECKUX M|
r€OMETPUYECKUX 3a]1a4.

YpaBHeHHsI 1 HEPaBEeHCTBA

CucremMa 1 COBOKYITHOCTh YPAaBHEHHI M HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CHUCTEMBI -
ciiecTBMs. PaBHOCHIIBHBIE HEpaBEHCTBA.

OtOop KOpHEH TPUTOHOMETPHUUECKUX YPAaBHEHHUH C TOMOUIbIO TPUTOHOMETPUUYECKOM
OKPYXHOCTH. PerieHne TpuroHoMeTpu4ecKux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEIICHNS TTOKA3aTEIbHBIX U JIOrapu(MHUECKUX HEPABEHCTB.

OCHOBHbIE METOABI PELICHNS HPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/IbI PEIIEHUSI CHCTEM U COBOKYITHOCTEHN palliOHAJIbHBIX, HPPALIMOHAIIBHBIX,
MIOKa3aTeNIbHBIX U JIOrapu(PMUUECKUX YPAaBHEHU.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIapAMETPAMH.

IIpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a4ad U
3ajjad M3 pa3IMyHbIX OOJlacTell HayKW M peajbHOW >KU3HU, HMHTEpHpeTalus MOIYyYEHHBIX
pE3yJIbTAaTOB.

DOyHkuuu ¥ rpaguku

I'paduk kommoszunuu QyHkui. I'eomerpudyeckue o6pas3bl ypaBHEHHH U HEPaBEHCTB Ha
KOOPIMHATHOU MJIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U IpaUKH.

I'padpuueckue MeTobl pelieHrs YpaBHEHUI U HepaBeHCTB. ['paduueckue MeTo1bI pelieHus
3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3oBanue rpadukoB (YHKIHMA UIsi MCCIEAOBAHUS TMPOIECCOB U 3aBUCUMOCTEH,
KOTOpBI€ BO3HUKAIOT IIPH PEIICHUH 3a]a4 U3 JPYTUX Y4EOHBIX PEIMETOB U peaslbHOM KU3HU.

Havyana mareMaTn4yeckoro aHaausa

[TpumeHeHne NPOU3BOIHON K UCCIEOBAaHUIO (DYHKIUN HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxnenne HanOoNbIIero 1 HAaMMEHbIIET0 3HAYeHUH HeTPEePBIBHON (PYHKIIMH Ha OTPE3KE.

ITpuMeHeHne TPOU3BOJHON ISl HAXOXKJIEHHS HAWIYYIIEro peIIeHUs B IPUKIATHBIX
3aja4yax, JJIsl ONpeNesIeHUs] CKOPOCTH M YCKOPEHHsS Ipolecca, 3aJaHHOro (GopMyJiol Hiu
rpauKoM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hble 371€MEHTapHbIX
¢ynkuuii. [IpaBuia Hax0X1€HUS TEPBOOOPA3HBIX.

WuTerpain. ['eomerpudeckuil cMbICI MHTErpaja. BerunciaeHue onpeneaéHHoro MHTerpaa
no hopmyne Herotona-JIeliOnuma.

[IpumeHenue wuHTerpana A HAXOXKACHUS IUIOIIAAEH IUIOCKUX ¢Guryp u o0bEMOB
rE€OMETPUYECKUX TEIl.

[Tpumeps! pemenuit tuddepeHanbHbIX ypaBHEHHH. MaTemMaTnueckoe MoJeInpoBaHue
peajbHBIX MPOLIECCOB ¢ TOMOLIBIO MU hepeHIINATIBHBIX YPAaBHEHHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA YYEBHOI'O KVPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOT'O AHAJIM3A» (YTJIVBJIEHHBI VYPOBEHL) HA
YPOBHE CPEJITHET'O OBIIIEI'O ObPA3OBAHN A

JIMYHOCTHBIE PE3YJBbTATDBI

1) rpaska1aHCKOro BOCTIUTAHMSA :

chOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3HMIIMK  OOydYaromierocss Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJICHAa POCCHICKOTO OOIIECTBA, MPEACTABICHHE O MAaTEMAaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBICHUH, MPOIEAyp TpakKIaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), YMEHHE B3aMMOJIEHCTBOBATh C COIMAJIbHBIMA WHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUSIMH U HA3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS

c(OpPMUPOBAHHOCTb POCCUICKOM I'pa)KAaHCKON MAEHTUYHOCTH, YBAXXEHUS K IPOLUIOMY U
HACTOSIIIIEMY POCCHUMCKOM MaTeMAaTHUKH, [IEHHOCTHOE OTHOIICHHE K JIOCTHIKEHHSIM POCCHICKHUX
MAaTEMATUKOB M POCCHICKOM MAaTEMAaTHYECKOM IIKOJIbI, HCIOJIb30BAaHUE 3TUX JOCTHUKEHUU B
JIPYTUX HAayKaX, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHUE  JYXOBHBIX LIEHHOCTEH  pPOCCHIICKOr0  Hapoga, CcGHOPMUPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMS, STUYECKOI'0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTUKEHUM HAayKd M JIEATEeNIbHOCThIO YYEHOr0o, OCO3HAHHME JIMYHOTO BKJA/Ja B IOCTPOCHHE
YCTOWYUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOLIEHUE K MUY, BKIIIOUYAsl SCTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJlay, PEUICHUH, PacCyXICHHH, BOCIPUUMUYHUBOCTh K MAaTEMAaTUYECKUM acCIeKTaM
pa3ITUYHBIX BUJIOB HCKYCCTBA,

5) pu3nyeckoro BOCHUTAHMSA:

chOPMHUPOBAHHOCTh YMEHUS IMPUMEHITh MaTEMaTUUECKUE 3HAHUSI B UHTEPECaX 37J0POBOTO
n Oe3omacHoOro oOpasza »XU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
NUTaHue, cOaNaHCUPOBAHHBINA PEXKUM 3aHATHI U OTIbIXA, PEryJsipHas pu3ndeckas akTUBHOCTD),
(u3HUecKoe COBEPIICHCTBOBAHUE MTPU 3aHATUSAX CIIOPTUBHO-0310POBUTEIHHON EATEIbHOCTBIO;

6) Tpy10BOr0 BOCIMTAHUSA:

TOTOBHOCTb K TPydy, OCO3HaHUE I[EHHOCTH TPYAOJIOOUS, UHTEpEC K Pa3Iu4HbIM chepam
PO eCCHOHAILHON N1eATeIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON U €€ MPUJIOKCHHUSIMHU, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oynymeld mnpodeccuu W pealn30BBIBATH COOCTBEHHBIC
KU3HEHHBIC ILJIAHBI, TOTOBHOCTh W CIIOCOOHOCTh K MAaTEMaTHUYE€CKOMY OOpa3oBaHUI0 U
camMo00pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HHU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a]]a4 MATEMAaTHYECKOM HANpPaBIEHHOCTH;

7) 3K0JIOTMYECKOr0 BOCIIMTAHMSI:

c(OPMUPOBAHHOCTh OIKOJOTMUYECKOH KyJIbTypbhl, TOHMMAaHHUE BIHSHUS CONHAILHO-
SKOHOMHYECKUX IPOLECCOB Ha COCTOSHUE NPUPOAHOW U COIMAIbHOM Cpelbl, OCO3HAHHE
rI100aTBHOTrO XapaKTepa SKOJOTHUECKUX MPOOIIeM, OPUEHTAIMS HAa TPUMEHEHHE MaTeMaTHIECKIX
3HAHUH JIJIs pEeIIeHUs 3a71a4 B 00JIACTH OKPYKAIOIIEH CPeIbl, INIAHUPOBAHNE TIOCTYITKOB M OLICHKH
WX BO3MOXKHBIX ITOCIIEACTBUHN ISl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:



cOpPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKH M OOLIECTBEHHOH MPaKTUKU, TOHUMaHUE MAaTEMAaTHUUYECKONH HAayKu Kak cgepbl
YeJI0BeYECKOM JeATeIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTH JJIS Pa3BUTUS LUBUIIM3ALUY,
OBJIJICHHE A3BIKOM MAaTEMaTHKU U MAaTEMaTU4Y€CKOM KyJIbTypol KaK CpeACTBOM ITO3HAHUS MUPA,
TOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO U MCCIEA0BATENbCKYIO e TEIbHOCTh HHANBUAYAIBHO U

B IpyIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUS

ba3oBrblie 1ornyeckue A1eMCTBUA:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECCTBEHHBIE MPHU3HAKM MAaTEeMAaTHUYECKHUX OOBEKTOB,
MOHATHH, OTHOUIEHUN MEXAY TMOHATUAMH, (OPMYIMPOBATH ONPEACICHUS TOHSITHH,
YCTaHABJIMBATh CYIIECTBEHHBIA IPU3HAK KIacCHU(UKAIMK, OCHOBAHUS /g OOOOIIEHUS U
CpaBHEHUS, KPUTEPHUH MPOBOAMMOTO aHAIIN3A;

BOCIIPHUHUMATh, (POPMYIHMpPOBATE W MPEOOPa30OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpUIIATEIbHBIC, CAUHUYHBIC, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IMPOTUBOpPEUHsl B (aKTax,
JaHHBIX, HAOMIONCHUSAX U  YTBEPXKACHUAX, NpeajaraTb KpUTEpUU ISl  BBISBICHUA
3aKOHOMEPHOCTEN 1 MPOTUBOPEUHUI;

JlenaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIFOU€HU I, YMO3aKJIIOUEHU 110 aHAJIOTUU;

MIPOBOJUTH CAMOCTOSITEBHO JI0KAa3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHU N (ITPsIMbIE U OT
MPOTUBHOr0), BBICTpAaUBaTh APryMEHTAIMIO, NPUBOAUTH NPUMEPbHl U  KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIC CY>KJICHUS U BBHIBOJIHI,

BbIOMpATh c1oco0 penieHus yueOHoi 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB peIlleHus,
BBIOMPATh HauOoJIee MOAXOASAIINI C YIETOM CAaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPHEB).

Bba3oBrblie ucciaenoBare/ibCcKue 1eiicTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEAOBATEIIbCKUI HHCTPYMEHT MO3HAHUS, (OPMYITHPOBATH
BOMPOCHI, (UKCHUPYIOLIUME MPOTHBOpEYHe, MpoOieMy, yCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(hopMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHE;

MPOBOAUTh CAMOCTOATEIIBHO  CIUIAHUPOBAHHBIA  JKCHEPUMEHT, HCCJIEAOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OOBEKTa, SBJICHUS, IMPOLECcca, BBISIBICHUIO
3aBUCUMOCTEH MEXy 00bEKTaMHU, SIBJICHUSIMH, IPOIECCAMU;

CaMOCTOSITENILHO (OPMYIMPOBATH OOOOLICHUS U BBIBOJBI 110 pPe3ybTaTaM MPOBEIEHHOTO
HaOJIOJCHUS, UCCIIEOBAHUS, OIEHUBATh JJOCTOBEPHOCTh MOJYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000 11IEHNI;

MIPOrHO3MPOBAaTh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKKE BbIABUTATh MPEIIOIOKEHUS O
€ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c unpopmanueii:

BBISBJIATH JAePUIUTH HH(DOpMAIHH, TaHHBIX, HEOOXOIUMBIX JIJIsI OTBETA HA BOIIPOC M JUISI
pelIeHus 3a1a4H;

BBIOMpAaTh HWH(GOPMAIMI0O W3 HCTOYHMKOB pA3JIMYHBIX  THUIIOB, aHAJIM3UPOBATH,
CHUCTEMATHU3UPOBaTh M HMHTEPHIPETHPOBATh HWH(POpPMAIUMIO PA3TUYHBIX BUIAOB U  GopM
IIpe/ICTaBIICHHUS,



CTPYKTYpPUPOBATh MH(POPMALIUIO, TPEACTABIIATS €€ B pa3JIMUHBIX GOpMaX, MITFOCTPUPOBATH
rpaudeck;

OLIEHMBATh HAAS&KHOCTb MH(POpPMAIMM IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIe 1eHCTBUSA

OO0wmenne:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXICHHUS B COOTBETCTBUHU C YCIOBHUAMHU M LEISIMU
o0IIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS M0 X0y pEeIIeHUs 3aa4H, KOMMEHTHPOBATh MMOJYYEHHBIN pe3ybTarT;

B XO7le OOCYXJEHHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBbI, TPOOJIEMBI,
pemiaeMoii 3a/a4yd, BBHICKA3bIBAaTh HJEW, HAlleIEHHbIE HAa MOMCK PEIIEeHHs, COMOCTABISATH CBOU
CY)XII€HMsI C CYXIEHHSIMHU JIPYTMX YYaCTHUKOB JHajiora, OOHapyXHBaTh pa3indyhe U CXOJCTBO
03U, B KOPPEKTHOH popme GpopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAXKEHMUS;

IPEACTABIATh PE3YIbTAThl PEIICHUs 3aJadM, DKCIIEPUMEHTA, MCCIENOBaHMs, IPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (hOpMAaT BBICTYIJIEHUS C YUETOM 3a/1a4 MIPE3EHTALMU U 0COOEHHOCT et
ayJTUTOPHH.

PeryasiTuBHBIE€ YHUBEpPCATbHbIE yUeOHbIE TeiCTBUSA

Camoopranuzanus:

COCTaBIATh IUIAH, ATOPUTM PEUICHHs 3a/ladd, BBIOMpPATh CHOCOO peIIeHHs C y4EToM
UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI pEIICHU ¢ YIETOM HOBOM WH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJI LHBIN UHTEJJIEKT:

BJIaJICTh HABBIKAMH MTO3HABATEIBHON PE(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JTCHCTBHMA
W MBICIUTEIBHBIX IPOLECCOB, WX pe3yJbTaTOB, BIAJETh CHOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITpoliecca M pe3yibTaTa peleHsl MaTeMaTUYeCcKOoil 3a/1auu;

NPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TPH PEIICHUU 3aTa4H, BHOCHTH
KOPPEKTUBHI B JESATCIILHOCTh HA OCHOBE HOBBIX OOCTOSTEIbCTB, NAHHBIX, HAWJICHHBIX ONIMOOK,
BBISIBJICHHBIX TPYAHOCTEHH;

OILIEHUBATh COOTBETCTBHE PE3yJIbTATA IIEITU U YCIOBUSM, OOBSICHSTh IIPUIHHBI JTOCTHKCHUS
WIH HEIOCTIKEHHS pe3yJbTaTOB JIEATEIbHOCTH, HAXOAWTh OMKOKY, JaBaTh OIICHKY
IPUOOPETEHHOMY ONBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh W WCIIOJB30BAaTh NMPEUMYIIECTBA KOMAaHIHOW ¥ WHANBUAYAIBHON paboTHI IpH
pelreHuu y4eOHBIX 3alad, NPUHUMATh 1€l COBMECTHOH JEATeIHbHOCTH, IUIAHUPOBATH
OpraHM3alMi0 COBMECTHOH pPabOThHI, paclpenensTh BUIbl padoOT, JOroBapuUBaThCs, 00CYKIATh
MIPOIIECC U Pe3yJIbTAT pabOThI, 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opmax pabGoThl (00CYXaeHUs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» U UHBIE), BBITTOJHSATEH CBOIO YaCTh PAa0OTHI M KOOPAHMHHUPOBATH CBOU ICHCTBUS C APYTHMH
YJleHaMH KOMAaHbl, OIEHUBATh KAa4€CTBO CBOETO BKJAJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
copMyITUPOBAHHBIM Y9aCTHUKAMHU B3aMOCHCTBHSI.

NPEAMETHBIE PE3YJIbTATDBI
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K xonmy oOyuenust B 10 kjacce oOydarommuiics MOJYYHT CIEAYIOUIHE MPEIMETHBIE
pe3yJsibTaThl 110 OTAEJBHBIM TeMaM pabouell mporpaMMmbl yueOHOro Kypca «Anredpa u Havaia
MaTEMAaTUUYECKOI0 aHaIU3a»:

Yuciia v BbIYMCICHUSA:

CBOOOJIHO OIEpUpPOBaTh MOHATUSMH: PAllMOHAIBHOE YUCIIO, OECKOHEYHas! TeproanYecKast
IpoOb, MPOLEHTHI, UPPALMOHAIBHOE YKCIIO, MHOXECTBA PALMOHAJIBHBIX M €M CTBUTENIBHBIX
qHCcell, MOAYJb JEHCTBUTENIBHOI O YNCIIA;

IIPUMEHSATH APOOU U MPOLIEHTHI IS PELIEHUS NPUKJIAIHBIX 3a7a4 U3 pa3IMuHbIX OTpaciei
3HAHUUW U peaIbHON KU3HH;

MPUMEHATh NPUOTMKEHHBIE BBIYUCICHUS, MpPaBHJIA OKPYTJCHUS, MPUKUIKY U OIEHKY
pe3yabTaTa BEIYUCICHUN;

CBOOOJHO OIlEpUpPOBATh IIOHATHEM: CTEMEHb C LENbIM I0Ka3aTelleM, MHCIO0JIb30BATh
HOAXOIAIIYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YHCEN Ul PELIeHUs NMPaKTHYECKHX 3ajad U
IIPEACTABJICHUS JAHHBIX;

CBOOO/IHO OIIEpUPOBATH MOHATUEM: apU (PMETHUECKUI KOPEHb HaTypaJbHON CTEIEHH;

CcBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHDb C PALlMOHAIBHBIM [10KA3aTEIEM;

CBOOO/IHO OIEpUPOBATh MOHATUAMM: JorapudM uucia, JECATUYHBIE W HaTypaJlbHbIE
aorapudmel;

CBOOO/IHO OIEpUPOBaTh MOHATHUAMU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCIIOBOIO
aprymMeHTa;

OIIEpUPOBATh MOHATUAMU: APKCUHYC, apKKOCUHYC U apKTaHT€HC YHUCIOBOI'0 apryMeEHTa.

YpaBHeHHs U HEPABEHCTBA:

CBOOO/IHO ONIEPUPOBATH MOHITUSIMU: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE
yYpaBHEHHS U YPaBHEHHUS-CIIEACTBUSI, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh PAa3IUYHbIE METOABI DEIICHUS pPAlUOHANBHBIX M JpOOHO-palMOHATBHBIX
YPaBHEHHM, IPUMEHATh METOJ, HUHTEPBAJIOB JJIsl PEILICHUS] HEPABEHCTB;

CcBOOO/IHO ONEpUPOBATh MOHATUSMH: MHOTOYJIEH OT OJHOM NEPEMEHHOH, MHOT'OWIEH C
1enbIME Kod(h(uiimeHTaMu, KOpHU MHOTO4YJICHA, IPUMEHSTH JIeJIeHHe MHOTOUYJIeHa Ha MHOTOUJIeH
C OCTaTKOM, Teopemy besy u Teopemy Buera niis pemenus 3anad;

CBOOOJHO ONEpUpOBaTh IOHATUSAMH: CHCT€Ma JIMHEHHBIX YypaBHEHHUH, MaTpula,
OIpENENUTENb MATPULBl 2 X 2 M €ro reOMETPUYECKHM CMBICI, HCIOJIb30BaThb CBOMCTBA
omnpenenuTens 2 X 2 1 BIYUCICHHUS €0 3HAYECHHUS, IPUMEHSITh ONPENEIUTENN I PEIICHUs
CHCTEMBbI JIMHEHHBIX YpaBHEHWI, MOACIMPOBATH PEAbHBIE CUTYyallUH C IOMOIIBI CUCTEMBI
JVHEWHBIX yPAaBHEHUH, HCCIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MATPULl H
OIIpEAENUTENIEH, MHTEPIIPETUPOBATh NOJIYYCHHBIN PE3yibTarT;

HCIOJIb30BaTh CBOWCTBA ACHCTBUI C KOPHSAMU JJIs1 IPeoOpa30BaHUs BbIPaXKEHUII;

BBIIOJIHATh IPEOOpa3OBaHUsl YHUCIOBBIX BBIPAXKEHHM, CoOAepXKaUMX CTENeHH C
palMOHAJIBHBIM ITOKA3aTEIIEM;

UCMOJb30BaTh CBOMCTBA JjorapugmoB i  mpeoOpa3oBaHUs  JIOTapUPMHUECKUX
BBIPAXKECHUI;

CcBOOOZHO  ONEpUpOBaTh  IMOHATUSAMU:  HPpPALMOHAIBHBIE,  IOKA3aTElbHbIE U
Jorapu(MUUYECKre YpaBHEHUs, HAXOAUTh UX PEHICHUS C TOMOIIbI0 PAaBHOCHIIBHBIX IEPEXO0J0B
WJIM OCYILECTBIISAS IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpPHUTOHOMETpHUYecKue  (opmynsl Ui 1peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUH;
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CBOOOJHO ONEpUpOBaTh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, INPUMEHATH
HeoO0XoauMble (POPMYIIbI JIsl PEIIEHNS OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX ypaBHEHUM;

MOJIEIUPOBATh peajbHbIE CUTYyallUM Ha S3bIKE aireOpbl, COCTABISATH BBIPAXKEHUS,
ypaBHEHMS, HEpPaBEHCTBAa [0 YCIOBHIO 3aJayd, MCCIEAOBAaTh IIOCTPOEHHBIE MOJEIN C
UCIOJIb30BAaHUEM alllapara ajaredopsol.

DyHKIUN ¥ rpapukn:

CBOOO/IHO OIEpUPOBATh MOHATUSIMU: (QYHKIHS, CIIOCOObI 3aAaHusl (YHKIUMH, B3aUMHO
oOpaTHble (DYHKIWH, KOMIO3UIUS (QYHKIUH, Tpaduk (QyHKINH, BBIIOIHATH JJIEMEHTApPHBIC
npeoOpa3oBaHus rpaukoB GyHKINII;

CBOOO/IHO OIEpUPOBATh IOHATUSIMU: OOJIACTH ONPENEIEHUS M MHOXKECTBO 3HAaYEHUN
GbyHKIUN, HYJTM QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,

CcBOOOIHO ONEpUpPOBATh MOHATHSAMH: UETHBIE M HEUETHBIE (YHKIMH, EPUOAUUYECKUE
(YHKIMM, TPOMEXKYTKH MOHOTOHHOCTH (YHKIMHM, MAaKCUMyMbl U MHUHHUMYMBl (YHKIIHH,
HauOoJbIlee U HaMEHbIIIee 3HaueHNe (PYHKIMU Ha IPOMEXYTKE;

CBOOOJHO OIEpUpOBaTh MOHATUSAMH: CTeNEeHHas (GYHKLUUSA C HATYpaJbHBIM U IIEJIbIM
IIOKa3areseM, rpaguk CTEEeHHONM (YHKIMHM C HATypajbHBIM M I€JIbIM I1OKa3zaTesneM, Ipaduk
KOPHS N-0#f cTeneHn Kak (yHKIMKU 0OpaTHOM CTENEHH C HaTypajbHbIM ITOKa3aTeleM;

OIlepUPOBATh TMOHATUAMU: JIMHEHHAs, KBaJpaTHYHas M JpoOHO-TMHEHHass (yHKuuH,
BBINOJIHATH JIEMEHTAPHOE MCCIIE0BAHNE U TOCTPOEHHUE UX TPaHKOB;

CcBOOO/IHO OINEpUpPOBaTh MOHATUSAMU: IOKa3aTeiabHasi U Jorapupmuueckas (QyHKLIHUH, UX
CBOMcTBa U rpaMKu, UCIIOIB30BATh UX TpaUKU JJI PEIIeHUs] ypaBHEHUII;

CBOOO/IHO ONEpUPOBATH MOHATUSMHU: TPUTOHOMETPUUYECKAST OKPYKHOCTb, OIpEIeICHHE
TPUTOHOMETPUYECKUX (PYHKIIUN YHCIOBOI'O apryMeHTa;

UCMOJb30BaTh I'paduku QyHKIUN 1751 MCCIeoBaHUS MPOLECCOB M 3aBUCHUMOCTEH IpH
pellieHuy 3a1a4y M3 APYruX y4eOHBbIX MPEeIMETOB M pealbHOM KHU3HHU, BBIpaXaTb (OpMyIamMH
3aBUCHUMOCTH MEXY BEIUYNHAMY;

Hayana matemaTnyeckoro aHajiusa:

CBOOOJIHO ONEpUPOBATH MOHATHUSAMH: apH(pMeTHUecKas M TeOMEeTpUYecKas MpOrpeccHs,
0ECKOHEYHO YOBIBAIOIIAsl T€OMETPUYECKAsi IPOrPECCHs, IMHEWHBIH M SKCIOHEHIIMAJIBHBIN POCT,
(dopMmyia CI0XKHBIX IPOLIEHTOB, UMETh MPEACTABIEHUE O KOHCTAHTE;

UCIOJIb30BaTh IPOrPECCUN AJIs PEIIEHUS peajibHbIX 3a/1ay MPUKIAJHOIO XapaKTepa;

CBOOOJHO  ONEpHpOBaTh  IMOHSATUSAMHU:  IOCIENOBATEIbHOCTb, CIOCOOBI  3aJaHUA
II0CJIEZI0BATEIIbHOCTEH, MOHOTOHHBIE U OFPaHUYEHHbIE MIOCIIE0BATENbHOCTH, TIOHUMATh OCHOBBI
3apOXKJeHHUsI MATEMaTHUECKOro aHaIn3a Kak aHaJIn3a 0eCKOHEYHO MaJIbIX;

CBOOOJIHO ONEpUPOBATH HMOHATHAMHU: HENpepbIBHbIE (DYHKIMH, TOUYKH pa3pbiBa rpaduxa
(YHKIIUN, aCUMIITOTHI Tpaduka QyHKIIHH;

CBOOOJHO OIEpUpOBATH IMOHATHEM: (YHKIMS, HENpepblBHAs Ha OTpPe3Ke, IPUMEHSTb
CBOMCTBA HENPEPBIBHBIX (PYHKLUHN 1JIs peIeHHs 3a1a4;

CBOOO/IHO ONEepUpOBaTh IMOHATHSAMHU: IiepBas M BTOpas MPOU3BOAHBIE (YHKIIHH,
KacaTesnbHas K rpaduky QyHkuuu;

BBIUHCIIATH TPOU3BOAHBIE CYMMBI, TPOU3BEACHNUS, YACTHOT'O U KOMIIO3UIIUU ABYX (PYHKIUH,
3HATh MPOU3BOIHBIE DJIEMEHTAPHBIX (YHKIUI;

HCIOJIb30BaTh FT€OMETPUUECKHUM U (pr3HUecKUil CMBICI IPOU3BOAHOM JJIs pelleHNs 3a/1ay.

MHo:xecTBa H JIOTHKA:

CcBOOO/IHO OIIEPUPOBATH MOHATUSAMHU: MHOXECTBO, ONE€pallMK HaJl MHO)KECTBaMHU;

12



HCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapat Jj1sl OlMCAHUs PEaJIbHBIX MIPOLIECCOB U
SIBJICHU, TP PELICHUH 3aJja4 U3 JPYruX y4eOHbIX IPEIMETOB;

CBOOO/IHO OMepupoBaTh IMOHATUSAMHU: OIpENeJeHHE, TEOpeMa, ypaBHEHUE-CIIEACTBUE,
CBOHMCTBO MaTeMaTUYeCKOro o0OBEKTa, JO0Ka3aTeNbCTBO, PABHOCWIbHBIE YpaBHEHHS U
HEPABEHCTBA.

K xonmy oOyuenumst B 11 kJjacce oOydaromuiics TMOJYYHT CIEAYIOIIHE TPEIMETHBIE
pe3yIbTaThl MO OTIACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTro Kypca «Anredpa u Hadana
MaTeMaTUYECKOro aHaIN3a»:

Yuciia v BHIYUCJICHUA:

CBOOOIHO ONEpUpOBaTh MOHSATHSAMM: HATypajdbHOE M I1€J10€ YHUCIO, MHOXECTBA
HaTYpaJIbHBIX U LIEJIbIX YMCEN, UCIIONb30BaTh NPU3HAKU AenuMocTH 1enbix yucen, HOJl u HOK
HaTypaJbHBIX YU CEN JIJIS PEIICHUs 3a/1a4, IPUMEHSTh anroputM EBkiuia;

cBOOO/IHO OIIEPUPOBATH OHITHEM OCTaTKa I10 MOJYJIIO, 3aIIMChIBATh HATYPAJIbHBIE UHCIIA B
pa3IMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCICHUS;

CBOOO/IHO OMEpUPOBATH MOHATUSMHU: KOMILJIEKCHOE YHMCIO M MHOXKECTBO KOMIUIEKCHBIX
Yucel, MPeACTaBlIATh KOMIUJIEKCHBIE YHCia B airedpandeckoil U TPUTOHOMETpHUUECKoil (opme,
BBIMOJNHATH apu(PMETUUECKUE ONEepaIi C HUMHU 1 U300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHHsI U HEPaBeHCTBA!

CBOOOIHO  OMEpHpOBaTh  MOHATUSAMHU:  HUPpPAlMOHANbHBIC,  MOKAa3aTelbHbIE |
Jorapu(pMuyecKue HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C TOMOILBIO PAaBHOCUIIBHBIX MIEPEXO0B;

OCYIIECTBIIATH OTOOP KOPHEH NMpH PELICHUH TPUTOHOMETPUYECKOT O YpaBHEHUS;

CBOOO/IHO ONEPUPOBATH IOHSITUEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, MPUMEHATH
HeoOXoauMble (POPMYIIBI IJIsl PEIIeHNs OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPaBEHCTB;

CcBOOO/IHO ONEPUPOBATH MOHSTUSAMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN M HEPAaBEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CJIEICTBHS, HAXOAUTh PELICHHUSI CUCTEMBI M COBOKYITHOCTEM
palOHANBHBIX, HMPPAIMOHANBHBIX, IOKa3aTeNbHBIX W JIOTApU(PMHUYECKHX YPaBHEHUU W
HEPABEHCTB;

pemaTe palnroHANbHBIC, WppaIMOHATbHBIC, MOKAa3aTeNbHbIE, JOrapu@MUYecKue |
TPUTOHOMETPUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COAEpKAIUE MOYJIM U ITapaMeTphl;

IPUMEHSATH TpauecKre METObI 11 PEIIEHUS YPaBHEHUH U HEPaBEHCTB, a TAKXKE 3a71ay C
rapameTpamu;

MOJIETUPOBATh peajbHble CUTyallMM Ha S3bIKE€ alreOpbl, COCTaBIATh BBIPAXKEHHUS,
YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4M, UCCIIEI0BATh TIOCTPOEHHBIE MO/IENH
C HCII0JIb30BAHHMEM ammapara airedpbl, HHTEPIPETUPOBATH MOIy4YEHHBINH Pe3yNbTaT.

@OyHKuMU ¥ rpadpuxu:

CTPOHUTH T'paUKH KOMIO3ULIUU (YHKIUI C TOMOIIBIO 3JIEMEHTAPHOTO HUCCIETOBAHUS U
CBOMCTB KOMITO3UIIMH JIBYX (DYHKITU;

CTPOMTb FeOMeTpHUecKre 00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha KOOPAMHATHOM MJI0OCKOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: I'paUKU TPUTOHOMETPUYECKUX (PYHKIIUII;

IPUMEHATH (YHKIUU JIJIS1 MOJCJIMPOBAHUS U UCCIIEIOBAHUS PealIbHBIX IIPOL[ECCOB.

Hauana MaTeMaTH4ecKoOro aHaju3a:

UCMOJb30BaTh NPOU3BOJHYIO s HccleloBaHUS (YHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXOJUTh HAauOOJIbIIee M HAMMEHbIIIee 3HaYeHUsI (PYHKIIUU HETIPEPHIBHON HA OTPE3KE;
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MCIIOJIb30BaTh MPOU3BOIHYIO JUISI HAXOXKICHUS HAWIYYIIErO PEIICHUS B MPHKIATHBIX, B
TOM YHCJIC CONHMAIBLHO-YKOHOMHYECKUX, 3ajadax, IS OMPEICIICHUS CKOPOCTH M YCKOPCHHUS
mporiecca, 3alanHoro Gopmysoi wim rpadgukom;

CBOOOJIHO OIEPHPOBATH MOHITUSIMH: IIEPBOOOPA3HAs, ONPEACIEHHBIA UHTETPaI, HAXOUTh
nepBoo0pa3HbIe JIEMEHTAPHBIX (YHKIMA W BBIUUCIATH HHTErpail mo ¢opmyne HpioToHa-
JleriOnua;

HAXOJUTh TUTOMIA/IN TUIOCKUX (PUTYpP U 00BEMBI TEJI C ITOMOIIBIO HHTETpalia;

UMETh TPEACTaBICHHE O MATEMAaTHYCCKOM MOJCIMPOBAHMHM Ha TNPHMEPE COCTaBJICHUS
nuddepeHnanbHbIX YPaBHCHUN;

pemaTh MPHUKJIaIHbIE 337a9Hd, B TOM YHUCJIE COIUAIbHO-DYKOHOMUYECKOTO U (PH3UIECKOTrO
XapakTepa, Cpe/ICTBAMU MaTEeMaTHUYECKOT0 aHaJIH3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NporpaMmel Bcero Konrpoarurie | Ipaxtirieciie o0pa3oBaTesbHbIE
padoThbI padoThbI pecypesI
MHOX€CTBO 1EMCTBUTEIBHBIX YUCEIL
1 MHuorouensl. Pannonaibable ypaBHEHUS U 24 5
HepaBeHCTBA. CHucTeMbl IMHEHHBIX
YpaBHEHHI
5 Oynkuuu U rpaduku. CreneHHast QyHKIUS C 12 1
LETbIM [TOKa3aTesIeM
3 ApudmeTnueckuii KOpeHb N-0if CTENEHU. 15 1
WppanmonanbHbie ypaBHEHUS
4 [TokazarenpHast pyHkius. [TokazarenpHbIe 10 1
ypaBHEHHS
5 Jlorapudmuyeckas GyHKIHS. 18 1
Jlorapudmuyeckue ypaBHEHHUS
6 Tpuronomerpudeckue BbIpaKEHUS U 99 1
ypaBHEHHS
[TocnenoBaTeabHOCTH U IPOTPECCUHU 10 1
HenpepeiBabie pynkuuu. [IponssogHas 20 1
9 [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3ALIHS 5 5
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




11 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrpoarurie | Ipaxririeciie o0pa3oBaTesbHbIE
padoThI padoThI pecypesI
1 HccnenoBanue GyHKIUH ¢ TOMOILBIO 99 5
IIPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpuroHoMeTpuyecKux GyHKIHH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppanuonanbHble, IOKa3aTEIbHbIE U 24 1
aorapu(MudecKre HepaBeH CcTBa
KomMmmnekcHbie yncna 10 1
HatypanpHble U nensle yncnia 10 1
CucreMbl pallMOHAIBHBIX, UPPAIlOHATBHBIX
7 MOKa3aTeNbHBIX U JIOrapu(PMUIECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUS 16 5
3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 11 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne nupposbIe
n/n Tema ypoka Bcero Kourpobrbre oOpa3oBaTejibHbIE
padoThI pecypebi
MHoecTBO, onepaly Hajl MHO>XKECTBAMH U UX CBOMCTBA 1
Juarpammsl Ditnepa-Benna 1
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOT O allapara JJisl pEeIIeHHs 3a1a4 1
4 Panmonanbhubie uncna. OOBIKHOBEHHBIE U JECATHUHBIE TPOOH, TPOIEHTHI, 1
OeCKOHEYHbIE TEPHOINIECKIE TPOOHU
5 Pannonansabie yncina. OOBIKHOBEHHBIC U JIECATHYHBIC APOOH, MTPOIEHTHI, 1
OeCKOHEUHbIE epHOInUYEeCcKe TpoOHu
6 CraproBas pabora. [IpumeHenue apoOeii ¥ MPOIEHTOB AJIsl PELISHHS TPUKIIATHBIX 1 1
3a1a4
[Tpumenenue apoOeit ¥ MPOIEHTOB /I PEUICHHS TPUKJIATHBIX 337129 1
JelictBuTenbHbIe Uncaa. PallnoHabHBIE U HPPALlMOHAJIBHBIE YHCIIA 1
Apudmernueckue onepaiuu ¢ I1eiCTBUTEIbHBIMUA YUCIaAMHU 1
10 Monynb 1eMCTBUTEIBHOIO YUCIIA U €70 CBOMCTBA 1
11 [TpubnmxEHHbIC BRIUUCICHUS, TPaBUIa OKPYTJICHHS, TPUKHUIKA U OLIEHKA pe3ybTaTa 1
BBIYHCIICHUN
12 OCHOBHBIE METO/BI PEUICHUS LENBIX U JPOOHO-PAIIIOHATBHBIX YPaBHEHUN U 1
HEPABEHCTB
13 OCHOBHBIE METO/IBI PEHICHHUS IEJIBIX U TPOOHO-PAIMOHAIBHBIX YPAaBHEHUN U 1

HEpPaBEHCTB
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OCHOBHBIE METO/IBI PELICHUS LIEIBbIX U JPOOHO-pAIlMOHATIBHBIX YPaBHEHUN U

14
HEPaBEHCTB

15 MHoro4ieHsl 0T OTHOW ITEPEMEHHOM. /e1leHne MHOrowieHa Ha MHOTOUJIEH C
octatkoM. Teopema besy

16 MHorouens! ¢ nenasiMu ko3 unuenramu. Teopema Buera

17 Pewienue cucreM JIMHENHBIX YpaBHEHUN

18 Pemenue cucrem NMMHENHBIX ypaBHEHUM

19 Martpuna cucTeMsbl JIMHEHHBIX ypaBHEeHUH. Onpenenurens MaTpuLbl 2X2, ero
reOMETPUYECKUI CMBICI U CBOMCTBA; BBIYMCIIEHUE €TI0 3HAYCHUS

20 Onpenenurens MaTpULbl 2X2, €ro TeOMETPUYECKUN CMBICI U CBONCTBA; BEIYUCICHUE
€ro 3Ha4eHus

21 [IpumeHnenue onpenenuTess s PEIIeHHUs] CHCTEMbI JIMHEHHBIX YPaBHEHUI

22 Pemienne npukiiaiHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMbI JIMHEUHBIX YPABHEHHI

23 Pemenne npuknaaHbIx 3a1a4 ¢ IOMOLIBI CUCTEMBI JIMHEHHBIX ypPaBHEHUI

24 Kontponbshas pabota: "PanmonanbHble ypaBHEHUS! U HepaBeHCTBA. CHCTEMBbI
JIMHENHBIX ypaBHEHUN"

o5 @yHKMs, crocoOs! 3aaanus GyHKIuU. B3anmuo obpatheie pyakimu. Kommnozunus
byHKImiA

26 I'padux pyHKIMH. DiIeMeHTapHBIE TPeoOpa3oBaHusl rPaPUKOB PYHKITHI

97 OO6nacth onpeneseHus U MHOXKeCTBO 3HaueHnit pyHkuuu. Hym GyHkimm.
IIpomexyTKH 3HAK IOCTOSIHCTBA

28 Yértupie u HeuérHble pyHkuuu. [lepuonnyeckue pyukuuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKLIUU

29 MaxkcuMyMmbl 1 MUHUMYMBI pyHKInU. Hanbomplee n HauMeHbl1ee 3HaueHne (QyHKIUN
Ha IIPOMEXKYTKE

30 Jluneiinasi, KBagpaTU4yHasi U APOOHO-TMHENHAs QYHKIUU
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31 DeMEeHTapHOe UCCIIEJOBAHUE U TIOCTPOEHUE IPaPUKOB ITUX PYHKIIMH 1
32 DneMeHTapHOe UCCIIEOBAHNE U IOCTPOEHUE IPaQUKOB ATUX (YHKIUI 1
33 Crenens ¢ LenbM nokasarteneM. bunom HeroToHa 1
34 Crenens ¢ LenbM nokasateneM. bunom HeroToHa 1
35 CrenenHast QyHKIMsI ¢ HATYpaJIbHBIM U LIENbIM MoKa3aTeneM. E€ cBolicTBa 1 rpaduk 1
36 IIpoBepounas pabora: "Crenennas ¢pynkuus. E€ cBoiictBa u rpadux" 1
37 ApudmMeTnuecKknii KOpeHb HaTypaJIbHON CTEIIEHU U €ro CBOMCTBA 1
38 ApudmMeTnuecKknii KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOMCTBA 1
39 ITpeoGpa3oBaHus YMCIOBBIX BEIPAXKEHUH, COJEPKALIMX CTEIIEHN U KOPHU 1
40 [IpeobpazoBaHus YMCIOBBIX BBIPAXKEHUH, COAEPKAIINX CTEIIEHN U KOPHU 1
41 [TpeoGpa3oBaHMs YHCIOBBIX BRIPAKCHUH, COJEPKAIIMX CTEIIEHN U KOPHH 1
42 Wppaunonanbabie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHHS HPPALIMOHAIBHBIX 1
YpaBHEHHUI
43 Wppannonanbable ypaBHeHHs. OCHOBHBIE METOJIBI PEIICHUS HPPAITMOHATBHBIX 1
YpaBHEHHI
44 Wppanunonanbable ypaBHeHHs. OCHOBHBIE METO/IBI PEIIEHHS HPPAIIHOHAIBHBIX 1
YPaBHEHUI
45 PaBHOCUIIBHBIE TIEPEXOMBI B PELICHUH HPPALMOHAIBHBIX YPaBHEHUU 1
46 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN U PPALMOHABLHBIX ypaBHEHUN 1
47 PaBHOCHIIBHBIE TIEPEXO/BI B PELICHUH HPPALMOHAIBHBIX YPaBHEHUU 1
48 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN UPPALMOHATIBHBIX ypaBHEHUN 1
49 CaoiicTBa 1 rpaduk KOpHs N-0if cTerneHu Kak GyHKUIUKU 0OpaTHOM CTENEHu ¢ 1
HaTypaJIbHbIM I10Ka3aTeleM
50 CBoiicTBa 1 rpauk KOpHs N-0if CTereHH Kak (pyHKIMH 0OpaTHON CTENEHH C 1

HaTypaJIbHBIM IMOKAa3aTCJICM
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KonTtponpsnas pabora o teme: "CBoiicTBa 1 rpaduk KOpHsS N-Oi CTENEHHU.

>1 Uppanmonansupie ypaBHeHUs" 1
52 CrereHb ¢ pallMOHAJIBHBIM MTOKa3aTeseM U €€ CBOMCTBA 1
53 CrerneHb ¢ pallMOHAJIBHBIM MTOKa3aTeseM U €€ CBOMCTBA 1
54 CrereHb ¢ paliMoOHAJIBHBIM MTOKa3aTeJIeM U €€ CBOWCTBA 1
55 [ToxazaTenbHas QyHKIUS, €€ CBOMCTBA U Ipaduk 1
56 Hcnonb3oBanue rpaduka GyHKIIMU 1715 PEIICHHUs] YpaBHEHU T 1
57 Hcnonb3oBanue rpaduka GyHKIMU 1715 PEIICHHUs] YpaBHEHU N 1
58 [TokazarenpHble ypaBHeHH. OCHOBHBIC METO/IBI PEIICHHS TOKAa3aTEeIbHBIX YPaBHEHUI 1
59 [TokazarenpHble ypaBHeHH. OCHOBHBIC METO/IBI PEIICHHSI TOKAa3aTEeIbHBIX YPaBHEHUI 1
60 [TokazarenbHble ypaBHEeHHsI. OCHOBHBIC METO/IBI PEIICHUS MOKA3aTENbHBIX YPAaBHEHHN 1
61 Kontponbshas pabora: "Iloka3atenbHas pynkuus. [lokaszaTenbHble ypaBHeHUS" 1
62 Jlorapuwm uncna. CoiicTBa norapudma 1
63 Jlorapum uncna. CoiicTBa morapudma 1
64 Jlorapum uncna. CoiicTBa orapudma 1
65 JlecsiTuaHbIE M HATYypaJIbHBIE JOrapu (pMbI 1
66 JlecATHUHBIC M HATYPAJbHBIE JIOTapU MBI 1
67 [IpeoOpa3zoBaHue BhIpaKEHHH, COEPIKAIINX JIOTapU(PMBI 1
68 [IpeoOpa3zoBaHue BhIpaKEHHH, COEPIKAIINX JIOTapU(PMBI 1
69 [IpeobpazoBanue BhIpAKCHUN, COMEPKAIIUX JOrapr (MBI 1
70 Jlorapupmuyeckas pyHKIMs, €€ CBOMCTBa U rpaduk 1
71 Jlorapupmuyeckas pyHKIMs, €€ cCBOcTBa U rpaduk 1
79 AnMUHHCTpaTHBHAs KOHTpOJIbHAsS padota. Mcnonp3oBanue rpaduka GyHKIuM s 1
peLIeHNs] ypaBHEHUI
73 Hcnonws3oBanue rpaduka GyHKIUU A7 peIISHHs YpaBHEHUN 1
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Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHUS JIorapu HMUUECKUX

74 . 1
ypaBHEHUI
75 Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHUS JIOTapu HMUYECKUX 1
YpaBHEHHI
76 Jlorapumudeckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS JIOTapu PMUUIECKUX 1
YPaBHEHUI
77 PaBHOCHIIbHBIEC TIEPEXO/bI B PEIICHUN JOTapH(PMUIECKUX YpaBHEHUH 1
78 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUU JIOTapU(PMUUECKUX YpaBHEHUN 1
79 Kontponbsnas pabora: "Jlorapupmuueckas ¢pynkuus. Jlorapupmudeckue ypaBHeHHUS" 1
80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YHCIIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIIOBOTO apryMeHTa 1
82 APKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCJIOBOI'O apryMEHTa 1
83 ApPKCHHYC, apKKOCHHYC M apKTaHT'€HC YHCJIOBOr0 apryMeHTa 1
84 Tpuronomerpudeckasi OKpy>KHOCTb, OIPECIICHUE TPUTOHOMETPUIECKIX (YHKIINH 1
YHUCIIOBOTO apryMeHTa
85 Tpuronomerprueckasi OKpYKHOCTb, OIPENEIICHUE TPUTOHOMETPHUYECKUX (PYHKIIMN 1
YHCIOBOTO apryMeHTa
86 OCHOBHBIC TPUTOHOMETPUYECKUE (HOPMYJIBI 1
87 OCHOBHBIE TPUTOHOMETpUY ECKHE (HOPMYITBI 1
88 OCHOBHBIE TPUTOHOMETpUY ECKHE (HOPMYITBI 1
89 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1
90 [IpeobpazoBaHue TPUTOHOMETPUICCKIX BEIPAIKSHHIHA 1
91 [IpeobpazoBaHue TPUTOHOMETPUUECKHX BBIPAKEHUM 1
92 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BbIPAKEHHM 1
93 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHHH 1
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94 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUI 1
95 Penienue TpuroHoMeTpUYECKUX ypaBHEHUN 1
96 Pemenue TpuroHoMeTpUUECKUX ypaBHEHHI 1
97 Peuienue TpUroHOMETpUUECKUX YpaBHEHUM 1
98 Pemenne TpuroHoMeTpUUECKUX YpPaBHEHUN 1
99 Penrenne TpUroHOMeTPUYECKUX YPaBHEHUI 1
100 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1
101 KonTtposnbHas pabora: "Tpuronomerpudeckue BhIpa)keHNUs U TPUTOHOMETPUUECKUE 1
ypaBHeHUS"
102 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS MTOCTEI0BATENbHOCTEH. MeTox 1
MaTeMaTU4YeCKOl MHAYKIIUU
103 MOHOTOHHBIE U OTpaHUYEHHbIE TIOCe10BaTENbHOCTH. McTopus aHain3a 6€CKOHEYHO 1
MaJIbIX
104 ApudmeTtnueckas mporpeccus 1
105 I'eomerpuyeckas mporpeccust 1
106 beckoneuHo yObIBaroIias reoMeTpuueckas mporpeccus 1
107 CymMma 6ecKkoHEYHO yOBIBAIOIIEH reOMeTPHIECKOM MPOrpeccuu 1
108 JIMHEWHBIN U SKCIIOHEHIHAIBHBIN pocT. Yucio e. @opMyia ClI0XKHBIX IPOLIEHTOB 1
109 JIMHEWHBIN U 9KCIIOHEHIHAIIBHBIN pocT. Yncno e. DopMyiia CIIOKHBIX IPOLEHTOB 1
110 Hcnonp30BaHue Mporpeccuu AJsl pelieHusl pealibHbIX 3a/1a4 MPUKJIaJHOTO XapaKTepa 1
111 KonTponbsHas padora: "IlocienoBaTeasHOCTH B porpeccuun” 1
112 HenpepbiBHBIC (DYHKIIMK U UX CBOMCTBA 1
113 Touka pa3pbiBa. ACUMIITOTHI TpaPUKOB (HYHKIIHI 1
114 CaoiicTBa QyHKIHI HEMPEPHIBHBIX HA OTPE3KE 1
115 CpoiicTBa pyHKIMI HEMPEPHIBHBIX HAa OTPE3KE 1
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116

MGTOI[ HWHTCPBAJIOB IJIA pCIICHUSA HECPABCHCTB

1
117 Meron NHTEpBAJIOB JIs PELICHNS HEPABEHCTB 1
118 MeTtoa HHTEpBAJIOB ISl PELLIEHUSI HEPABEHCTB 1
119 [TpumeHeHne CBOWCTB HEMPEPBIBHBIX (PYHKIIMIA IS peIIeHus 3a1a4 1
120 [TpumeHeHne CBOMCTB HENPEPHIBHBIX (PYHKIUH IS pelIeHNs 3a1a4 1
121 [lepBas u BTopas mpou3BoaHbIE HYHKIIUU 1
122 Omnpenenenre, TeOMETPUICCKUN CMBICIT TTPOU3BOIHOM 1
123 Omnpenenenve, GU3MUECKUN CMBICI TPOU3BOIHOM 1
124 YpaBHEHHE KacaTelIbHON K TpaduKy QyHKIUN 1
125 VYpaBHeHUE KacaTenbHON K rpaduky GyHKIMU 1
126 [IponzBoaHbIE 3IEMEHTaPHBIX (YHKINI 1
127 [Ipon3BoaHbIE 3JIEMEHTAPHBIX (QYHKIUI 1
128 [IponzBoaHasi CyMMBI, TPOU3BEIEHUS, YACTHOI'O U KOMIO3UIINHN (PYHKINH 1
129 [Tpon3BogHast CYMMBI, TPOU3BECHUS, YACTHOT'O U KOMIO3UINH (PYHKIIUHA 1
130 [IponzBoaHast CyMMBI, IPOU3BENEHUS, YACTHOTO U KOMIIO3ULIUU (PYHKIIMH 1
131 Kontponbsnas pabora: "IIponszBoanas" 1 1
132 [ToBTOpenue, 0000IIEeHNEe, CHCcTeMaTH3aIvsl 3HaHUH: "YpaBHEeHU " 1
133 [ToBTOpeHue, 0600IIeHNE, cCUCTeMaTH3aIus 3HaHUH: "D yHKIIn" 1
134 [TpoMexxyTouHast KOHTpOJIbHAs paboTa 1 1
135 [TpoMexxyTouHast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpEHuUE, 0000IICHNE, CHCTEMATH3AIUs 3SHAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 136 11
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11 KJIACC

KounuecrBo yacos JIEKTPOHHBIE
Ne undposbie
n/n Tema ypoka Bcero Konrpoanusie oOpa3oBare/ibHbIE
padoThI pecype
1 [IpumeHeHne MpPON3BOAHOMN K UCCIIEAOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTD U SKCTPEMYMBI 1
2 ITpumeHeHune Npon3BOAHOM K HCCIEA0BaHUIO (GYHKIUH HA MOHOTOHHOCTD U 3KCTPEMYMBbI 1
3 [IpumeHeHne NpON3BOAHON K UCCIIEN0BAaHUIO (PYHKIIMI Ha MOHOTOHHOCTb U SKCTPEMYMBI 1
4 [IpumeHeHne NpOM3BOAHOM K UCCIIEA0BAHUIO (PYHKIIMI HA MOHOTOHHOCTb U SKCTPEMYMBI 1
5 [IpumeHeHne NpOM3BOAHOM K UCCIIEA0BAHUIO (PYHKIIMI HA MOHOTOHHOCTb U SKCTPEMYMBI 1
5 Junarnoctuueckas padora. [IpuMeHeHne nporu3BOIHOM K UCCIIEA0BAHUIO PYHKIUI Ha 1 1
MOHOTOHHOCTb U AKCTPEMYMBI
7 HaxoxneHnne HanOonbIIero 1 HAaMMEHbBIIEro 3Ha4E€HHs HeNpepbIBHON (QYHKIIMM Ha 1
OTpE3Ke
3 Haxoxenne HanOobIIero 1 HaMMEHbIIEro 3Ha4eHUsI HEMPEephIBHOM (QYHKIIUU HA 1
OTpe3Ke
9 Haxoxenne HanOonpiero 1 HAaMMEHbIIETO 3HAUEeHUS! HEMPEPHIBHOM (QYHKIINHN HA 1
OTpEe3Ke
10 Haxoxenne HanOoblIero 1 HaMMEHbUIET0 3Ha4€HUsI HENPEPBbIBHOM (YHKIIUU HA 1
OTpe3Ke
11 HaxoxneHnne HanOonbIIero 1 HAMMEHBIIIEr0 3HAaYEeHUs HEPEePbIBHON (QYHKIMM Ha 1
OTpEe3Ke
12 Haxoxnenne HanOompIero 1 HaMMEHbIIEro 3HAYCHHS HEMPEPHIBHOW (QYyHKIIMH HA 1
OTpe3Ke
13 [IpuMmeHeHn e NPOM3BOAHOM I HAX0XKIEHUS HAWTYUILErO PEUICHHs] B TPUKJIaJHbBIX 1

3aJgadax
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[IpumeHenne npon3BOIHON AJIs1 HAX0XKICHHSI HAWJIYYIIEr O PEIIEHUs B TPUKJIIAIHBIX

14 1
3aagax
15 [TpumeHeHne MPON3BOIHOM I ONpeeIeHUs] CKOPOCTH U YCKOPEHHsI Ipoliecca, 1
3a1aHHor0 (HOPMYIIOH MK TpaduKoM
16 [TpumeHeHne MPON3BOAHOM I ONpeiesIeHUs] CKOPOCTH U YCKOPEHHsI Ipoliecca, 1
3aJJaHHOTO (hOPMYIIOH MK TpaduKOM
17 Komnozunus ¢pyHxiuit 1
18 Komno3umus pyHxuit 1
19 Komno3unus pyHkuit 1
20 I'eomerpuyeckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOM MJIOCKOCTH 1
21 I'eomerpuyeckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOM MJIOCKOCTH 1
22 KonTponpHas padora: "MccnenoBanue GyHKIHA ¢ TOMOIIBIO MPOU3BOIHOM " 1
23 [TepBooOpa3Has, OCHOBHOE CBOWCTBO IEPBOOOPA3HBIX 1
24 [TepBooOpa3Hbie aneMeHTapHbIX QyHKIMHA. [IpaBuna HaxoX1eHHs epBOOOPa3HBIX 1
25 [TepBooOpa3Hbie aneMeHTapHbIX QyHKIMHA. [IpaBuna HaxoX1eHHs epBOOOPa3HBIX 1
26 WHrerpan. I'eomeTpudeckuil CMbICI HHTErpaia 1
27 Brraucnenue onpenenéanoro uaTerpana no ¢popmyne Herorona-Jleitbauia 1
28 Brruncnenue onpenenéHHoro nurerpaia no popmyine Hetorona-Jleitonuna 1
29 [MpumeHenne HHTErpaia s HaXOKESHUS IUIOIACH MITOCKUX (QUTYD 1
30 [TpumeHeHne HHTErpaia sl HAXOKIECHUSI 00BEMOB T€OMETPHUYECKHUX TEIl 1
31 [Tpumepsl perennit nudhepeHIaNbHBIX YPaBHCHHH 1
32 [Tpumepsl periennit 1udhepeHIaNbHBIX YPAaBHCHHH 1
33 MaremaTrdeckoe MOACIUPOBAHHUE PEATbHBIX IMPOI[ECCOB C IIOMOIIBIO 1
nuddepeHuanbHbIX YpaBHEHUN
34 KonTtponwsnas pabora: "IlepBooOpasnas u unrerpant” 1
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35 Tpuronomerpuueckue QpyHKIUHU, UX CBOMCTBA U Tpaduku 1
36 Tpuronomerpuueckue QpyHKIUHU, UX CBOMCTBA U Tpaduku 1
37 Tpuronomerpuueckue QyHKIIUH, X CBOMCTBA U TpapUKU 1
38 Tpuronomerpuueckue QyHKIIUH, KX CBOMCTBA U TpaduKu 1
39 Tpuronomerpuueckue QyHKIMHU, UX CBOMCTBA U ITpauKu 1
40 OT160p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUN C TOMOIIBbIO TPUTOHOMETPUYECKON 1
OKPY>KHOCTH
41 OT160p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHUH € ITOMOLIbIO TPUTOHOMETPUYECKOH 1
OKPYXHOCTH
42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C ITOMOIIBIO TPUTOHOMETPUYECKON 1
OKPY>KHOCTH
43 OTOOp KOpHEH TPUTOHOMETPHUYECKUX YPABHEHUH C TTIOMOIIBIO TPUTOHOMETPHUYCCKOMN 1
OKPY>KHOCTH
44 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1
45 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
46 Pemenue TpUroHOMETPUYECKUX HEPABEHCTB 1
47 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1
48 KontponbHas pabora: "I'paduku TpuroHomerpuyeckux ¢pyHkuuil. TpuroHomerpuueckue 1
HepaBeHCTBA"
49 OCHOBHBIE METO/Ibl PELICHHUS [10KA3aTEIbHBIX HEPAaBEHCTB 1
50 OCHOBHBIE METO/Ibl PELICHHUS MI0KA3aTEIbHBIX HEPAaBEHCTB 1
o1 OcCHOBHBIE METO/IBI PELICHMS 10KA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PELICHUS [10Ka3aTEIbHbIX HEPABEH CTB 1
53 OCHOBHBIE METO/IBI PELICHUS IOTapU(PMUYECKUX HEPABEHCTB 1
54 OCHOBHBIE METOJIBI PEIICHHUS JIOTAPUPMUIECKUX HEPABEHCTB 1
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55 OCHOBHBIE METO/IBI PEUICHUS JIOTapU(PMUYECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI PELICHUS JIOrapu(PMHUUECKUX HEPABEHCTB 1
o7 OcHOBHBIE METO/IbI PELICHUS HPPALIMOHATIBHBIX HEPABEHCTB 1
58 OcHOBHBIE METO/IbI PELICHUS HPPALIMOHATIBHBIX HEPAaBEHCTB 1
59 OCHOBHBIE METO/IBI PELICHHSI HPPALIMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METOJIbI PEUICHHUSI HPPAIIMOHAIBHBIX HEPABCHCTB 1
61 I'paduueckue MeToIbI pelIeHUsT HPPALMOHATIBHBIX YPaBHEHUH 1
62 I'paduueckue MeToIbI pelIeHUsT UPPALMOHATIBLHBIX YPaBHEHUH 1
63 I'paduueckue MeTObI pelIeHuUs MOKA3aTEIbHBIX YPABHCHHH 1
64 I'padmueckue MeTobI pelIeHns T0Ka3aTeIbHbIX HEPABEH CTB 1
65 I'padmueckue MeTobl peleHns JorapupMUUECKUX ypaBHEHUH 1
66 I'padmueckue MeTonbl penieHus JorapupMUIEcKuX HEpaBEeHCTB 1
67 I'padmueckue MeTonbl peieHns JorapupMUUECKUX HEpaBEHCTB 1
68 I'padmaeckre MeTOAbI pelIeHUs MOKa3aTeIbHBIX U TOTapu(MUUECKUX ypaBHEHUH 1
69 I'paduueckre MeTOIBI peHIeHUs TOKA3aTENbHbIX U JOraprH(pMUUECKIX yPaBHEHUN 1
70 I'paduueckre MeTOBI peLIeHUS MTOKA3aTENbHbIX U JOrapu(pMHUECKIX HEPaBEHCTB 1
71 I'paduueckre MeTOBI peLIeHUs TOKA3aTENbHbIX U JOrapru(pMHUUECKIX HEPABCHCTB 1
79 KonTtponbsHas pabota: "UppanuoHanbHble, MOKa3aTENbHbIE U JOrapuMudecKue 1
HepaBeHcTBA"
73 KommuiekcHble uncna. Anredpanyeckasi 1 TPUTOHOMETpHYecKast pOpMbI 3aMUCH 1
KOMILJIEKCHOT'O YK cia
74 Kommnekcupie uncna. Anredpandeckas 1 TpUroHOMeTprudecKas popMbl 3aniucu 1
KOMIUIEKCHOI'O YK cia
75 ApudmeTrueckue ornepariy ¢ KOMIUICKCHBIMU YK CIIAMH 1
76 ApudnmeTnueckne oneparuu ¢ KOMIUIEKCHBIMHU YK CIIaMU 1
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AJZMHUHHCTpaTHBHAsI KOHTPOJbHAs padora. 1300paskeHne KOMIUIEKCHBIX YK Cell Ha

77 1
KOOPJIMHATHOM MJIIOCKOCTH
78 N306pakeHrne KOMILIEKCHBIX UM CENl HA KOOPAUHATHOMN MJIOCKOCTH 1
79 ®opmyisia Myaspa. KopHu N-oii cTerneHu u3 KOMILUIEKCHOTO YHCIIa 1
y Y
80 ®dopmyna Myaspa. Kopau N-0if cTereHn U3 KOMIIJIEKCHOTO YUCIa 1
81 [TpuMeHeHne KOMIUIEKCHBIX YMCEJT I PeIleHUsT PU3NUYSCKUX U TEOMETPUICCKUX 3a/1a4 1
p p p
82 [TpoBepounas padora: "KomruiekcHbie uncina' 1
83 HartypanbHble U 1enple yrciia 1
84 HatypasbHble 1 11eble 9ncia 1
85 [IpumMeHeHne IPU3HAKOB JIETTMMOCTH IIEJIBIX YACET 1
86 [TpumeHeHne MPU3HAKOB JETMMOCTH [EJBIX YHCEIT 1
87 [Ipumenenue npuszHakoB aenumocTH Henbix yncesr: HOd u HOK 1
88 [Ipumenenue npuszHakoB aenumocTH 1ensix yncesr: HOQ u HOK 1
89 [IpumeHeHne MPU3HAKOB JETUMOCTH LENBIX YUCEN: OCTATKH 11O MOJY IO 1
Y
90 [TpumeHeHne MPU3HAKOB JETUMOCTH LENBIX YUCEN: OCTATKH 110 MOJY IO 1
Y
[IpuMeHeHne MPU3HAKOB IETUMOCTH IEIIBIX YHUCEeN: alropuT™ EBKiMa 1l pereHus
91 1
3a/1a4 B IEJTBIX YUCIIAX
92 KonTponbsHas padora: "Teopus nensix yucen" 1
93 Cucrema 1 COBOKYITHOCTh YpaBHEHH. PABHOCHIIbHBIE CHCTEMBI U CHCTEMBI-CIICICTBUS 1
94 Cucrema ¥ COBOKYITHOCTh YPaBHCHH. PABHOCHIIbHBIC CHCTEMBI M CHCTEMBI -CIICICTBHS 1
95 OCHOBHBIE METOJIBI PEIICHUS CHCTEM M COBOKYITHOCTEH paIlMOHATBHBIX YPaBHEHHH 1
y y
96 OCHOBHBIE METOJIBI PEIICHUS CHCTEM U COBOKYITHOCTEH MpPPAIMOHAIBHBIX YPAaBHCHUN 1
97 OcHOBHBIE METO/IbI PELICHHS] CUCTEM U COBOKYITHOCTEN MTOKA3aTEIbHbIX YPaBHEHUM 1
98 OCHOBHBIE METO/IBI PEIICHUS CHCTEM M COBOKYITHOCTEH MOKa3aTeNbHBIX YpaBHEHHHA 1
99 OCHOBHBIE METO/IBI PEIICHUS CHCTEM M COBOKYITHOCTEH JIOrapu(MHUYECKIX ypaBHEHHHA 1
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100 OCHOBHBIE METO/IbI PELICHUSI CUCTEM M COBOKYITHOCTEH JIOrapu(MUUECKUX YpaBHEHUH 1

101 [TpuMeHeHne cHCTEM K PEIICHUI0 MaTEMAaTHIEeCKUX 3a/1a4 U 33/1a4 U3 Pa3IMIHbIX 1
obnacTell HAYKU M peaslbHOW JKU3HU, HHTEPIIPETAIHS TTOTYICHHBIX Pe3yIbTaTOB

102 [TpuMeHeHne cucTeM K peIIeHNI0 MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3 pa3InyuHbIX 1
obnacTell HAYKH M peasibHON JKU3HU, HHTEPIIPETAIUS [TOJIyYCHHBIX PE3YyIbTaTOB

103 [TpuMeHeHn e HEPaBEHCTB K PEUICHUIO0 MAaTEMaTHUECKUX 3aa4 M 33719 U3 pazIHYHbIX 1
obnacTell HAYKU M peaslbHOW JKU3HU, HHTEPIIPETAIUS MTOJTYYCHHBIX PE3YyIbTaTOB

104 KonTtponpsnas padora: "Cuctemsl paliioHaIbHBIX, HPPALMOHAIBHBIX MOKA3aTEIbHBIX U 1
norapu(pMUYECKUX ypaBHEHUN"

105 PanmronanpHbIC ypaBHEHUS ¢ TapaMeTpamMu 1

106 PanronanpHbIC HEpABEHCTBA C ITapaMeTpamMu 1

107 PannonanbsHbIe CHCTEMBI € TApaMeTpaMu 1

108 WppanunonanbHble ypaBHEHUS, HEPABEHCTBA C [TapaMeTpaMu 1

109 HppanmoHnanbHble CUCTEMBI C TapaMeTpaMu 1

110 [Toka3aTenbHble ypaBHEHUS, HEPABEHCTBA € ITapaMeTpaMHu 1

111 IToka3aTenbHbIE CUCTEMBI C ITApaMeTpaMu 1

112 Jlorapudmuyeckre ypaBHEHHUS, HEPABEHCTBA C apaMeTpaMH 1

113 Jlorapupmudeckue CUCTEMBI C TapaMeTpaMu 1

114 Tpuronomerpuyeckrue ypaBHEHUs € TapaMeTpaMu 1

115 TpuroHoMmerpruyecKkre HEpaBEHCTBA C MapaMeTpaMu 1

116 TpuroHOMETpUYECKUE CUCTEMBI C MapaMeTpaMu 1

117 [TocTpoeHue u uccaenOBaHUE MATEMAaTUYECKIUX MOJIETICH peabHbIX CUTYaIlHii ¢ 1
MIOMOIIBIO YPaBHEHUH ¢ TapaMeTpamMu

118 ITocTpoenue u uccie0BaHUE MATEMATUYECKUX MOJIEJIEN pealIbHBIX CUTYaAIUM C 1

MOMOIIBIO CUCTEM YPaBHEHUU C TapameTpaMu
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[TocTpoenue u uccneroBaHNe MaTEMaTUYECKUX MOJIENIEN pealbHbIX CUTYalui C

119 ITOMOIIBI0 CHCTEM YPaBHEHUU C TapaMeTpaMu 1
120 KontponbsHas pabora: "3agaun ¢ mapamerpamu” 1 1
121 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIlMsl 3HAaHUM: "YpaBHEeHUA" 1
122 [ToBTOpenue, o0obIIeHNe, cucTeMaTh3alys 3HaHui: "YpaBHeHus" 1
123 [ToBTOpenue, o0obIIeHNe, cucTeMaTu3anus 3HaHuil: "YpaBHeHus. CucTeMbl ypaBHEHH" 1
124 [ToBTOpeHue, 0600IIeHNE, CcTeMaTH3anus 3Hanuii: "HepaBeHncTaa" 1
125 [ToBTOpeHue, 0600IIeHNE, cucTeMaTu3alus 3HaHui: "HepaBencTra" 1
126 [ToBTOpenue, o6o0meHwe, cucTemarTn3anus 3HaHui: "HepaBencTsa" 1
127 [ToBTOpenue, o6o0menne, cucremaruzanus 3Hanui: "[Ipon3Boanas u e€ npumeHenune" 1
128 IToBTOpenue, o0od1eHNe, cucTemMaTu3anus 3HaHuil: "IIponsBoaHas u e€ npumeHneHue" 1
129 IToBTOpenue, o6o0eHNe, cucTemMaTu3anus 3HaHuil: "IIpon3BoaHas u e€ npumeneHue" 1
130 [ToBTOpenue, 06001IeHNE, cUcTeMaTH3alus 3HaHu: "MHTerpan u ero npuMeHeHue" 1
131 [ToBTOpenue, 0d6o0IIeHNe, cucTeMaTu3anus 3HaHui: "OyHkuun" 1
132 [ToBTOpenue, o6odIIeHNe, cucTeMaTh3anus 3HaHui: "OyHkun" 1
133 [ToBTOpenue, 06odIIeHNe, chcTeMaTh3ans 3HaHui: "OyHKkun" 1
134 [IpomexxyTouHas KOHTpOJIbHAs paboTa 1 1
135 [TpoMexxyTouHast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpEHuUe, 0000IICHNE, CHCTEeMATH3AIUs 3SHAHUH 1
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11
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MMPOBEPSEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBbHOUN ITPOTPAMMBI

10 KJIACC
Koa .
IIpoBepsiemMble MpeMeTHbIE Pe3y1bTAThI 0CBOEHNSI OCHOBHOI
NpoBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHEro 0o11ero 0opazoBaHusi
pe3yabTara
1 Yucna v BEIYUCIICHUS
11 OnepupoBaTh TOHATUSIMH: pallMOHATBHOE W JICHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs U A€CATUYHAS IPOOb, MPOLIEHTHI
12 BemonHate  apudMerudeckue — onepaldd ¢ palMOHANBHBIMH U
' NeWCTBUTEIHHBIMU YU CIIAMH
13 Bomonuate  npuOnmKEHHbIE — BBIYMCIEHHUS,  MCIONB3YsS — IpaBHIa
' OKpYTJICHHUSI, IeNaTh TPUKUAKY U OLIEHKY pe3yJIbTaTa BbIUMCICHHH
OnepupoBath MOHITHSIMH: CTEICHb C IEJBIM MMOKA3aTeleM, CTaHJapTHAs
14 dopma 3ammch J1EHCTBUTEIBHOTO YHUCIA, KOPEHb HATypajbHOH CTENEHH;
' UCIOJIb30BaTh MOAXOMSIIYI0 (OPMY 3aIUCH JICHCTBUTEILHBIX YHCEI JJIS
peIIeHUs TPAKTUYCCKUX 3124 U MPEICTABICHUS TAaHHBIX
OmnepupoBaTh MOHSATUSMU: CHHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO YTJIa;
15 UCTIONB30BaTh  3alliCh  IMPOM3BOIBHOTO  yria  4epe3  oOpaTHBIC
TPUTOHOMETPUYECKUE (QYHKITUU
2 VYpaBHEHUs U HEpaBEHCTBA
OnepupoBaTh MOHATHSAMH: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO, IIEJI0EC,
2.1 palroHaIbHOE, HUPPAIMOHAIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHCHHE
29 BemonHaTh TpeoOpa3oBaHus TPUTOHOMETPHYECKUX BBIPAKEHUH U PEIIaTh
' TPUTOHOMETPUYECKUE YPaBHEHUS
BrimonHaTe mpeobpa3oBaHus LENbIX, pallMOHATIBHBIX U WPPALMOHAIBHBIX
2.3 BBIPQXKEHUN U pellaTb OCHOBHBIE THIBI II€JbIX, PAlMOHATIBHBIX U
UppaloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
94 [TpuMeHsTh ypaBHEHHS W HEPaBEHCTBA IS PEIICHUS MAaTEMaTHYCCKHX
' 3a]1a4 U 3a]1a4 U3 pa3InyHbIX o0sacTeil HayKu U peaJbHON KU3HU
MogenupoBaTh peanbHbIE CUTyalldd Ha S3BIKE alreOpbl, COCTAaBIATH
2.5 BBIPAXKCHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJa4H, UCCIENOBAThH
MIOCTPOEHHBIE MOJIETIH C MCIOJIb30BaHUEM amnmnapara aire0psl
3 OyHKIUU U TpapUKu
OmnepupoBath MOHATHSIME: QYHKIIHS, CIOCOOBI 3aAaHus (YHKIIHH, 00JIaCTh
3.1 OlpenereHuss W MHOXKECTBO 3HaueHUH QyHKIuHM, rpaduk QyHKIHUH,

B3aMMHO 00O paTHbBIE PYHKIIUU
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OnepupoBaTth NOHATUAMU: YETHOCTh M HEUYETHOCTh (YHKLUHUM, HYIU

32 (GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBaTh rpaguku GyHKIUHN 115 peLIeHUs ypaBHEHUN
34 CtpouTh 1 YUTaTh rpauKu TUHEHHON QYHKINHU, KBAAPATHUHOU QYHKIHUH,
CTEIEHHOM (PYHKITUH C IIeJIbIM TIOKa3aTeIeM
Ucnonb3oBate rpaduku GYHKIMA I8 WCCIEIOBAHUS IPOIECCOB U
3.5 3aBUCHUMOCTEH MpH pPEUICHUM 3a/Jad U3 JIPYTUX Yy4eOHBIX MPEIMETOB U
peaibHOM )KHU3HH, BBIpaXKaTh (POpMyIaMH 3aBUCUMOCTH MEXKIY BEIMYMHAMHU
4 Hauana matemaTtnueckoro aHaiamsa
41 OnepupoBaTth MOHSITUSIMU: TOCJIEAOBATEIbHOCTh, apudMeTnyeckas u
' reoMeTpu4ecKas porpeccuu
42 OnepupoBaTth MNOHATUAMU: OECKOHEYHO YyOBbIBaroUasi reoMeTpuyYecKas
' IIporpeccusi, cyMMa 0 €CKOHEUHO yObIBarolIel reOMETPHUUECKON IPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEIBHOCTH Pa3IMUYHBIMH CIIOCO0aAMU
44 Hcnonp30BaTh CBOMCTBA MOCIENOBATEIBHOCTEN W MPOrpeccUid  IJs
' pelleHus peajbHbIX 3a/1a4 IPUKJIATHOIO XapaKkTepa
5 MHosecTBa U JIOTHMKa
5.1 OnepupoBaTh NOHITUSIMU: MHOXKECTBO, ONE€PALIMU HAJ MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBINM —ammapar JJisl  ONHMCaHUS
5.2 peasbHBIX TPOIIECCOB | SIBJICHUHN, TP PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX
IIPEMETOB
53 OnepupoBaTh  MOHATUSAMU:  ONpEIEJIeHHe, Teopema,  CJENICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemMble npeMeTHbIE Pe3y1bTAThl 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHusd
pe3yJabTara
1 Yucna u BBIUUCIICHUSA
OnepupoBaTh NOHATUSAMHU: HaTypaJlbHOE, I€10€ YUCJIO0; HCIO0Jb30BaTh
1.1 MPU3HAKK JEIUMOCTH UEIbIX YHUCEJ, pPa3JIOKEHHWE 4YHuciaa Ha MPOCThIE
MHOKUTEIHU JJI pellieHus 3a1au
1.2 OnepupoBaTh MOHATUEM: CTENEHb C PAllMOHAIBHBIM [TOKa3aTEIeM
13 OnepupoBaTh NOHATUSAMU: Jorapudm vucia, JeCITUUHbIE U HAaTypasbHbIe
' JorapupMel
2 VYpaBHEHUs U HEpaBEHCTBA
[IpumeHsaThr CBOWCTBA CTENEHHM JJIsI MpPeoOpa3oBaHMsI BbIPAXKEHUH,
2.1 OlepupoBaTh MOHATHSAMH: TOKa3aTeNbHOE YpaBHEHHWE U HEPaBEHCTBO;

peiIaTb OCHOBHBIC TUIIBI ITOKA3aTCIbHBIX ypaBHeHHﬁ 1 HCPABCHCTB
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BoimonHaTe npeoOpa3oBaHusl BbIpAXKEHUM, COIEp)KalUX JIOrapu(MBbl;

2.2 OIEepUPOBaTh MOHATHAMH: JOrapu(PMUICCKOE YPaBHCHHUE W HEPABEHCTBO;
pelaTh OCHOBHBIEC TUIIBI JOTapu ((MUYECKUX YPAaBHEHHI U HEPABEHCTB
2.3 HaxonuTh pemnienus mpoCcTeHIMX TPUTOHOMETPHIECKUX HEPABEHCTB
OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEUHBIX YPaBHEHUN U €€ pelieHue;
24 UCIOJB30BaTh CUCTEMY JTMHEHHBIX YPaBHEHUN JJISI PEIICHHS] TPAKTUIECKUX
3amaqy
95 HaxonuTp pemieHus mpocTelIMX CHCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' YpaBHEHHI 1 HEPABEHCTB
MogenupoBaTth peanbHbBIE CUTyalldd Ha S3BIKE alreOpbl, COCTABISTH
2.6 BBIPQXKCHHSI, YPAaBHEHUS, HEPABCHCTBA W CHCTEMBI IO YCJIOBHIO 3aJa4uH,
HCCJIENOBATh MOCTPOCHHBIE MOJIENU C UCIOJIB30BAHUEM alllapaTa aiareopol
3 OyHKUIUU U TpadUKu
OnepupoBath MOHITHSIMH: IepHOIUYEecKas (YHKIHS, TPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH 3KCTpeMyMa (YHKIUHU, HauOoJblliee U
' HauMeHblllee 3HaueHUs (QYHKIMM Ha NPOMEXKYTKE; UCHOJIb30BaTh UX IS
UCCIIeI0BaHNs (PYHKINH, 3aJaHHON rpauKom
OnepupoBath NOHIATUSAMHU: Tpa(UKH MOKA3aTEIHHON, JTOrapuMUIECKONn U
3.2 TPUTOHOMETPUUCCKHX (QYHKIUK; H300pakaTh HMX HAa KOOPIWHATHOM
IJIOCKOCTH U MCIOJIb30BaTh JJIsl PELICHUs] YPaBHEHUI U HEPAaBEHCTB
33 N300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH I'padUKH TUHEHHBIX YpaBHEHUN
' Y MCTIOJTB30BATh UX JJIsl PEUICHHS CHCTEMbI TMHEWHBIX ypaBHEHUN
3.4 Hcnonb3oBaTh rpadukyd (QYHKIMH JUIsI MCCIEAOBAHUS IPOLIECCOB U
' 3aBUCUMOCTEH U3 IPYTUX Y4eOHBIX JUCHUIIINH
4 Hagana maTemMaTtnyeckoro aHammsa
OnepupoBaTh TOHATHSIMH: HENpepbiBHAs  (QYHKIUSA, MPOU3BOIHAS
4.1 (YHKIIUW; KCIOJIL30BaTh T'€OMETPUYECKUA U (PU3UYECKUH  CMBICI
MIPOM3BOAHOM JIsl PeIleH s 3aa4
4.9 HaxomuTh  mpPOM3BOMHBIC  DJIEMEHTApHBIX  (QYHKIUH,  BBIYHCISATH
' IIPOM3BOHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO (PYHKIINH
Hcnonp3oBaTh  MPOM3BOAHYIO  JJsl  HCclenoBaHus  (QyHKIUH  Ha
4.3 MOHOTOHHOCTb U JKCTPEMYMBI, MIPUMEHATh PE3yIbTaThl UCCIETOBAHUS K
MOCTPOEHUIO TpauKoB
44 Hcnonb3oBaTh MPOM3BOAHYIO /I HAXOXKACHUS HAWIYUYLIEro pelIeHus B
' MPUKIIATHBIX, B TOM YU CIIE COLIMAIbHO-3KOHOMUY €CKUX, 3a/1a4ax
45 OnepupoBath MOHATHSIMH: TIEPBOOOpa3HasT ¥ HHTErpaj, I[MOHUMATh
' reoOMEeTPUIECKUi 1 (PU3HUECKHil CMBICT MHTETpaia
46 HaxonuTth nmepBooOpa3Hble 2IeMEHTapHBIX ()YHKIIMA, BRIYUCISATH HHTETPall
' o hopmyine Herorona — JleiiGuuia
47 Pemath mpukiIagHblie 3aa4d, B TOM YHCIIE COLUATBHO-3KOHOMUYECKOTO U

(I)I/ISI/I‘IGCKOFO XapakTepa, CpeaACTBAMU MATEMATHYCCKOI'O aHaJin3a
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IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 31€eMEeHT COepPKAHUS

Kon
1 Yucna v BEIYUCICHUS
Panmonaneuble  unciaa. OOBIKHOBEHHBIE W JECATHYHBIE JPpOOM, MPOICHTHI,
OeCKOHEUHBIE  IepuoAMYecKHe  ApoOu.  ApudMeTHyeckue  Omepanmud ¢
1.1 | pamuoHaNBPHBIMU YHCIIaMH, NPEOOpa30BaHMS YMCIOBBIX BBIpaKeHHWH. [IpuMeHeHne
npoOell U MPOLIEHTOB JJI PELIeHUs NPUKIAAHBIX 33Jad U3 Pa3JIMYHBIX OTpaciied
3HAHUU U peabHOU KU3HU
JelictBuTenbHble  4yMciaa.  PanuoHanbHBIE M MpPpalUOHAIbHBIE  YHUCIA.
1.2 | Apudmernueckue omnepanuu ¢ JelcTBUTENbHBIMH uucinamu. IIpuGnuxénnble
BBIUNCIICHHUS, IIPaBUJIAa OKPYTJIEHUS, IPUKUIKA U OLEHKA PE3yJIbTaTa BIYMCICHUN
Crenenp c nenbiM mnokasareneM. CranpapTHas (opma 3amucu JeiCTBUTENBHOTO
1.3 yncna. Mcnonb3oBanue noaxonsieil Gopmel 3amucu JEHCTBUTENBHBIX YHCEN IS
peLIeHNS IPAKTUYECKUX 3aa4 U IIPEACTABICHNS TaHHbBIX
14 ApudmMeTnueckuii KOpeHb HaTypaibHOW cTeneHu. [leficTBus ¢ apudmeTHyecKuMu
' KOpHSIMHU HaTypaJIbHOM CTENEHU
15 CuHyc, KOCMHYC M TAaHI€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHT'€HC YU CIIOBOI' 0 apryMeHTa
2 VYpaBHEHUs 1 HEpaBEHCTBA
2.1 ToxecTBa U TOXKIESCTBEHHBIC TPEOOPa30BaHUS
59 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BbIpaKE€HUM. OcHOBHBIE
' TPUTOHOMETpUYecKre GOpMYIIbI
23 VYpaBHeHue, KOpeHb ypaBHEHHsA. HepaBeHCTBO, penieHue HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue nenbix U JpOOHO-pallMOHATBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenue nppanvoHanbHbIX ypaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX YPABHEHUI
57 [IpumeHenne ypaBHEHHI M HEPABEHCTB K PEHICHUIO MATEMATUYECKUX 3aa4 U 3a1a4
' 13 pa3IMYHBIX 00J1acTel HAyKU U peajbHON )KU3HU
3 OyHKIUYU ¥ rpaduKu
31 OyHkuus, crnocoObl 3ananus ¢yHkuuu. ['paduk ¢ynxinuu. BzaumHO oOpatHBIE
' GyHKIUH
39 OOnacte ompeneneHuss W MHOXKeCTBO 3HaueHH ¢yHknun. Hymn dyHxuun.
' [TpomexxyTku 3HaKOMOCTOSTHCTBA. UETHBIC M HEUETHBIE (PYHKITHH
33 CrernenHast QyHKIIMS C HATYpaJIbHBIM U IIETBIM MOKa3aTeneM. E€ cBolicTBa u rpaduk.

CaoiicTBa 1 rpaduk KOpHS N-0if cTerneHu
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3.4 Tpuronomerpuueckast OKpyKHOCTb, ONpPENEIEHUE TPUTOHOMETPUUYECKUX (DYHKIUMH
' YHCII0BOrO apryMeHTa
4 Hayana maTematuyeckoro aHanusa
41 IlocnenoBaTrenpbHOCTH, CHOCOOBI 3aJaHUA IIOCIIEAOBATEIbHOCTEH. MOHOTOHHEIE
' 0CJIEN0BATENLHOCTH
ApudmeTnueckass M TeoMmeTpuyeckas mporpeccud. beckoHeuyHo yObIBaromas
4o | TEOMETpHYecKas NpOrpeccus. Cymma OeckOHEUHO YObIBaroleld reoMeTpHuecKoin
' nporpeccur. dopMmyrna CIOXKHBIX MPOLEHTOB. Mcmonp3oBaHUE NPOrpeccuu aJis
peleHus peajJbHBIX 337a4 IPUKIJIATHOTO XapaKTepa
5 MHoOXkecTBa U JIOTUKa
MHoxecTBo, onepauuu HajJ MHoxecTBamM. Jlmarpammsl Oiinmepa — Benna.
5.1 | IlpumeHeHHE TEOPETHKO-MHOXKECTBEHHOI'O ammaparta [UIsl OMHCAHUS pealbHbIX
IPOLIECCOB U SIBJICHUI, TIPU PEIIEHUH 3a7a4 U3 APYTUX Y4eOHBIX IPEIMETOB
5.2 | Omnpenenenue, Teopema, CIEIACTBUE, 10KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
1 Yucna 1 BBIUUCIICHUS
11 Hatypanbsable u nensie yncina. [Ipu3sHaku 1eIMMOCTH LENIbIX YUCEeN
1.2 Crenensb ¢ panmoHaJbHBIM Moka3aTesneM. CBOMCTBA CTEEHU
13 Jlorapu¢dwm uncna. JlecsTuuHbIe U HATypaIbHbIE JIOTapHU(PMBbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeobpazoBaHue BeIpaKEHUH, COEPHKALIUX JOTaprU(pMBbI
59 [TpeobpazoBanue BRIpAKECHUN, COEPKAIINX CTEIICHU C PAllMOHATLHBIM
' oKa3aTeaeM
2.3 [Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB
24 [TokasarenbHble ypaBHEHHS 1 HEPABEHCTBA
2.5 JlorapumMuyeckne ypaBHEHUS U HEPAaBEHCTBA
26 CucreMbl JIMHEWHBIX YpaBHEHHMW. PemeHue NpHUKIagHBIX 3aAad € I[OMOLIBIO
' CHUCTEMBI JJUHENHBIX YPaBHEHU
2.7 CucreMbl 1 COBOKYITHOCTH palliOHAJIbHBIX YPaBHEHUI U HEPABEHCTB
58 [IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEUICHUI0 MAaTEeMaTHYECKUX
' 3aJ1ay ¥ 3aJ1a4 M3 Pa3IMYHbIX 00JIaCTel HAYKH U peabHOM KU3HU
3 @OyHKUIUU U TpapUKu
Oynknus. Ilepuomnueckue (ynkuuu. I[IpomMexyTKH MOHOTOHHOCTH ()YHKIIHU.
3.1 MaxkcumyMbl U MHUHHUMYMBI (yHKIUU. Hambospiiee u HamMeHbIllee 3HAUYCHUE
(GYHKIIMH HA TTPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U rpaduKu
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3.3

[TokazaTenbHas u norapupmuueckas GyHKIIMU, UX CBONCTBA U IpapUKU

34 Hcnonb3oBanue rpadukoB GYHKIUHI JJIs1 PEIICHUs YPABHEHUIN U TMHEHHBIX CUCTEM
Hcnonp3zoBanue rpadukoB GYHKOUH I HCCIENOBaHUS  IPOLIECCOB U
3.5 3aBHCHUMOCTEH, KOTOpbI€ BO3HMKAIOT NPU PELICHWU 3a/1ad U3 APYIHX Y4eOHBIX
MPEAMETOB U PEAJIbHON KU3HU
4 Hauana marematnueckoro aHanmsa
4.1 HenpepriBHbIe QyHKIMH. MeTO HHTEPBAJIOB JJIsl PELICHUS] HEPABEHCTB
4.2 [TpousBoanas pynkuuu. I'eometpudeckuii 1 Gu3nueckuii CMbICI MPOU3BOTHON
43 ITponsBoaHble 31eMeHTapHBIX (yHKIUHA. DOpMysabl HAXOXKAECHUS MPOU3BOAHOM
' CYMMBI, TPOU3BEIEHUS U YaCTHOrO (pyHKLMI
[IpumeHeHue NPOM3BOJHOW K HCCIENOBAaHMIO (YHKIMH Ha MOHOTOHHOCTh HU
4.4 sKCTpeMyMbl. Haxoxienue HanOobIIero 1 HauMEHbIIEro 3HaueHus QyHKIMU Ha
OTpE3Ke
IIpumenenne nponu3BOIHOM JIUIs HAXO0KICHUS HAWTYy4lIero pEeNIeHUs B IPUKJIAHBIX
4.5 3ajayax, JJIsI OHpeNeseHMs] CKOpOCTH IIpolecca, 3aJaHHOro (GopMmyJsiol HiIu
rpaukom
4.6 [TepBooOpa3nas. Tabuia mepBoOOpasHBIX
4.7 WuTerpai, ero reomerpuueckuil ¥ pu3nueckuii cMpici. Boruncienue uHTerpaia mno

dopmyne Hrrotona — JleliOnuna
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ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHMA OCHOBHOM OBPA30BATEJBHOM TPOTPAMMBI CPEJHETO
OBHIEI'O OBPA30OBAHUA

Kon
NpoBEPSIEMOT0
TpeOoBaHMSs

IIpoBepsieMbie TPeOOBAaHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMBbI CpPeHero o01ero
oOpa3oBaHus

Bnagenune MeronamMm J0Ka3aTeNbCTB, alrOpUTMaMU pEIIEHUs 3a]ad;
yMeHue (OpMyIHpOBAaTH W ONEPHUPOBATH IOHATHAMHU: OIpEACICHHE,
aKCMOMa, TeopeMa, CIIEACTBHE, CBOICTBO, IPH3HAK, IOKa3aTElIbCTBO,
PaBHOCHUJIbHBIE (POPMYJIMPOBKU; MIPUMEHATh UX; YMEHUE (OPMYINPOBAThH
o0paTHOE M INPOTHBOIOJIOKHOE YTBEPXKIACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEpPBI, HCIOJIb30BaTh METOJ, MaTEeMaTH4ECKOH HMHIYKIHMH;
IPOBOJIUTH J10Ka3aTeNIbHbIE PACCYXAECHUS IPU PEILIEHUH 3a]a4, OLEHUBATh
JOTMYECKYI0 MpaBUIBHOCTh PACCYXKJIEHUH; yMEHHME OIEepUpoBaTh
HOHATUSAMHU: MHOXECTBO, IIOJJMHOKECTBO, ONEpPALMU HaJ MHOXXECTBAMHU;
YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr s
OIMCAHHUS PEaJIbHBIX MPOLIECCOB M SBJICHUI U NPH PELICHUH 33]a4, B TOM
4HCIIe U3 APYTUX Y4€OHBIX IPEIMETOB; YMEHUE ONEPUPOBATH MOHATUAMMU:
rpad, cBs3HBIN rpad, n1epeBo, MUK, rpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U ONMKCHIBATH Ipadbl pa3IMYHBIMU CIIOCOOAMU; UCIIONIB30BaTh Tpadbl IpH

PCUICHUHU 3a1a4

YMeHue onepupoBaTh MOHSATHSIMHU: HATypajbHOE YHCIIO, IEJI0e YHCIIO,
CTCIICHDb C I CJIBIM IMOKAa3aTCJIICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
patrOHAJIbHBIM I1OKa3aTCJIEM, CTCIICHDb C IICI\/’ICTBI/ITGJIBHBIM IIOKa3aTciIeM,
JIOFapI/I(i)M quciia, CMHYC, KOCMHYC M TaHI'CHC IIPOU3BOJIbHOTO 4YMHCJIA,
OCTaTOK IO MOAYJIO, palMOHAJIbHOC 4YHCIO, HWPPALUMOHAJIBHOC 4YHUCIIO,
MHO)KECTBA HATYpaJbHBIX, IEJbIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX
YHCEIT; YMEHHE UCIIOJIb30BaTh MPU3HAKH JSTUMOCTH, HAMMEHBIINH OOIIHii
JIeNUTeIh W HauMEHbIee oOIlee KpaTHoe, ajiropuTM EBkimuaa mnpu
PCHICHUH 3a/jav; 3HAKOMCTBO C pa3JIMYHbBIMH INO3UIMOHHBIMU CUCTEMAaMU
CUHCJICHU S, YMCHHMC BBIIIOJIHATH BEIYHUCICHUEC 3HAYECHUU U Hp606p330BaHI/I$[
BBIPOKEHUN CO CTEMEHsSAMH W Jorapudmamu, mpeodpa3oBaHusi IPOOHO-
palMOHAJIBHBIX  BBIPAXKEHUH; YMEHUE  OIEpUpPOBATH  IOHIATHSIMH:
MOCTIEIOBATENbHOCTh, apu(METHUECKass TMPOTPECCHsi, TeoMeTpudecKas

nporpeccusi, OeCKOHEUHO YObIBarollas TIeoMeTpUuYecKas Iporpeccus;
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YMEHHE 3a/aBaTh IIOCIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOUIBIO
PEKYPPEHTHBIX POPMYI; YMEHHUE ONEPHPOBATh MOHATUSMU: KOMILJIEKCHOE
YHCTI0, COMPSHKEHHBIE KOMIUJIEKCHBIE 4YHCIA, MOAYIh U apryMeHT
KOMIUIEKCHOIO  uucia, (opMa  3amuMcHM  KOMIUIEKCHBIX — YHCEN
(reomerpuueckasi, TPUTOHOMETpPHUYECKass W aireOpanyeckas); yMeThb
IPOU3BOANTH apu@MeTudeckue JeHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IPUBOAMUTH IPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHCEJl; OIEPUPOBATH
HNOHATUAMHU: MaTpuua 2x2 u  3X3, ONpeAenuTeNb  MaTpHIIbL,

FCOMGTpI/I‘-ICCKI/Iﬁ CMBICJT OTPCACIIUTCIIA

YMeHue onepupoBaTh MOHATHSAMH: pallMOHaJbHbIE, HpPpalOHAJbHBIE,
IIOKa3aTeNIbHbIE, CTENEHHbIE, JIOrapu(pMUUECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUS M HEPAaBEHCTBA, WX CHUCTEMBl; YMEHHUE OIEPUPOBATh
MOHATUSIMU: TOXKJIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMA YpaBHEHUNW M HEPABEHCTB, PAaBHOCUIIBHOCTb
YpaBHEHMI, HEpPaBEHCTB W CHUCTEM; YMEHHE pelliaTh YypaBHEHUS,
HEpaBEHCTBA U CUCTEMBbl C IOMOIIBIO Pa3JMYHbIX MPUEMOB; peELIaTh
yYpaBHEHHS, HEpPaBEHCTBA M CHUCTEMbl C IAapaMeTpoOM; IPUMEHSATh
ypaBHEHHS, HEPaBEHCTBA, WX CHUCTEMBbI JJIsl pEIICHUsS MaTeMaTHUYECKUX

3a/1a4 | 3a]1a4 U3 Pa3IMyHbIX 00acTell HAyKH U peabHOM KU3HU

VYMeHue omnepupoBaTb MOHATUSAMU: (QYHKIHS, UYETHOCTh (QYHKIHUH,
NEPUOUYHOCTh (YHKIMHM, OTPaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTb
GyHKIHH, SKCTpeMyM (YHKLIUH, HauOoJblIee M HaUMEHbIIee 3HAUCHHUS
(GYHKIIMHA Ha MPOMEXKYTKE, HEMpepbIBHAS (YHKIIHS, ACHMIITOTHI Tpaduka
(GyHKUMH, TIepBasg U BTOpas NMpou3BOAHAS (YHKLIMH, T€OMETPUUYECKHIN U
bu3MUeCKHii CMBICT TPOM3BOAHOM, TepBOOOpa3Has, OmpeneaEHHbIN
UHTErpajl; yMEeHHE HaXOIUTh ACHUMITOTHI rpaduka (yHKIHH; yMEHHE
BBIUUCIISATh  MPOM3BOJHBIE CYMMBI, IPOU3BEAECHHUS, YACTHOIO U
KOMIO3ULIMKM (DYHKUMH, HAXOIUTh YpaBHEHHE KacaTelIbHOH K Tpaduky
(GyHKIMM; YMEHHE HaXOJIWUTh IPOM3BOJHBIE AJIEMEHTAPHbIX (DYHKLHUMH;
YMEHHME HCII0JIb30BAaTh IPOU3BOJHYIO JJId HCCIeNOBaHUsA (yHKUUH,
HAXOAWUTh HauOOJbIIME M HAaUMEHBbIINE 3HAuYeHUs (YHKIUH; CTPOUTH
rpadMK MHOTOYJICHOB C HCIOJBb30BAHHEM amlapara MaTeMaTH4eCKOro
aHalIM3a; IPUMEHATH INPOM3BOAHYIO JUI1 HAaXOXKIEHUS HaWIy4lUIero
peuIeHusl B MPHUKJIAIHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHUYECKHX H

(1)I/I3I/ILICCKI/IX 3ajgadyax; HaXOAUTh IJIomaan Hu 00BEMBIL (bI/Il"yp C MIOMOIIIBIO
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HHTCr'pajia;, INPHUBOAUTL HPUMEPLI MATEMATHYCCKOIro MOJACIIMPOBAHUA C

MOMOIIBIO U P epeHITuaIbHBIX YpaBHCHUM

YMmeHue onepupoBaTh NOHATHAMU: rpapuk GyHKIUU, 06paTHas QyHKIMS,
KOMIIO3UIIMS (YHKIUH, JUHEHHas (yHKIMSA, KBaapaThdHas (QyHKIHS,
panuoHanbHas (QyHKIUS, CTeneHHas (YHKIMS, TPUTOHOMETPHYECKUE
GyHKIMH, OOpaTHBIE TPUTOHOMETpPUYECKHEe (YHKIUH, MOKa3aTelIbHas U
ngorapumMuyeckas (QYHKIUU; YMEHHE CTPOUTh TpaduKd H3ydEeHHBIX
¢byHKUMHA,  BBINONHATH  IpeoOpa3oBaHus  rpaukoB  QYHKIHH,
UCIIOJIb30BaTh TPApUKH /ISl U3YYEHHs TPOIIECCOB M 3aBUCHMOCTEH, MPH
pelIeHny 3a7ad U3 APYruxX Y4eOHBIX MPEeIMETOB M 3ahad U3 peajbHOMH
KHU3HHM, BBIpaXaTh (opMyslaMH 3aBHCUMOCTH MEXKIy BEIMYHHAMU;
UCIOJb30BaTh CBOMCTBA M rpaduku (YHKIUM A pelleHus ypaBHEHH,
HEpaBEHCTB M 3aJay C IapaMeTpaMy; H300paxkaTb Ha KOOPIUHATHOM

IIJIOCKOCTHU MHOKECTBA peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/laud pa3HBIX TUIOB (B TOM 4YHCIE Ha
IPOILICHTHI, JOJM U YacTH, HA JABMKEHHUE, paboTy, CTOMMOCTh TOBapoOB H
YCIIyT, HaJIOTH, 3a/1aud U3 00JIaCTH yHpaBJeHUs JIUYHBIMU U CEMEUHBIMU
¢uHAHCAaMM); COCTABIISITH BBIPAXXCHHs, YpAaBHEHUs, HEPABEHCTBA U WX
CHUCTEMBI IO YCIOBHUIO 3a/Ja4M, HMCCIEN0BaTh IOJY4YEHHOE PEIICHHE W
OLIEHUBATh IMPaBAONOJO0OHOCTh PE3YyJIbTATOB; YMEHHE MOJEIUPOBAThH
pealibHbIE CUTYallMM Ha A3bIKE MATEMAaTUKH; COCTABJISTH BBIPAXKEHUS,
YPaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a]1a4l, UCCIEI0BATh
NOCTPOCHHBIE  MOJENM C HUCHOJIB30BAHMEM  ammaparta  aire0psl,

MHTEPIPETUPOBATH MOJIyYCHHBIN PE3yIbTAT

YMeHue onepupoBaTh MOHATHSAMU: CpelHEe apu(MeTHUecKoe, MelraHa,
HauOoJIbIIee U HAUMEHbBIIIEES 3HA4YCHUA, padMax, JUCICPCHA, CTAHAAPTHOC
OTKJIOHEHHME YMCIOBOTr0 Habopa; yMEeHUEe W3BJIEKAaTh, MHTEPIPETUPOBATH
UH(pOpPMAIUIO, IPEACTaBICHHYIO B Ta0uMIaX, Ha JUarpaMmmax, rpadukax,
OTpa)arollyl0 CBOWCTBA peajibHbIX MPOLIECCOB U SBJIECHUI; MPEICTABISITh
uHOOpMAIMIO C TMOMOIIBIO TaOMUI[ W  JuarpaMM; HCCJIEIOBATh
CTaTUCTUYCCKHUEC OaHHBIC, B TOM 4YHCJIIC C IMPHMCHCHUEM Fpa(i)I/I‘IGCKI/IX
METOAOB U 3JICKTPOHHBIX CPEACTB, rpa(bnquKH ucciaeaoBatb COBMECTHBIC

HaOJII0ACHUSI C TIOMOIIBIO JUArpaMM pacCEMBAHUS U TMHENHOM perpeccuu

VYMmeHue onepupoBaTh MOHATHAMH: CIY4YaWHBIM ONBIT W CIydalHOE

CO6BITI/IC, BCPOATHOCTD CleqaﬁHOFO CO6I)ITI/I$I; YMCHHEC BbIYUCIIATH
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BEPOSITHOCTh C HCIIOJIb30BaHUEM TI'pa)UUYeCKUX METOJ0B; NPHUMCHSTh
(GOpPMYJIbI CIOKEHUS W YMHOXCHHsSI BEPOSTHOCTEH, (OPMYIy IMOJIHON
BEepOSATHOCTH, hopmyity bepHyiu, komOuMHaTOpHBIE (GAKThl U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTH PpEANLHBIX COOBITHI; YMEHHE OIEepUpPOBATH
MOHATUSMU: CIIy4aiiHas BEJIMYWHA, paCIpECiICHHEe BEPOSITHOCTEH,
MaTEeMaTU4YECKOe OXKHJIAHWE, JUCIEPCHS W CTAaHJAPTHOE OTKJIOHCHHE
Cly4allHOW BEJHMYMHBI, (YHKIUU paclpefelieHuss U  IUIOTHOCTH
PaBHOMEPHOT'0, TTOKa3aTEIBHOT0 M HOPMAJIBHOTO PaCIpEeIICHHI; YMEHIE
UCIIOJIh30BaTh CBOMCTBA U3YUEHHBIX paCHpeeIeHUui Il PelIeHu T 3a/1a4;
3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJBIINX YHUCEN, METOJbI BEIOOPOUHBIX
UCCIICIOBAHNH; yMEHUE TIPUBOIUTH MPHUMEPbl MPOSBICHUS 3aKOHA
OOJILIIMX YHCENl B TPUPOAHBIX M OOIIECTBEHHBIX SBIICHUSIX; YMEHUE
OIEPHPOBATh MOHSATUSIMHU: COYCTAHUE, IMEPECTAHOBKA, YHCIIO COYCTAHUH,
YUCIIO  TIePEeCTaHOBOK; OwHOM  HbBIOTOHA; yMEHHE  MPUMEHSTH
KOMOWHATOpHBIC (DAKTHI M PACCYXICHHS IS PEIICHUS 3a]a4; OIlCHUBATH
BEPOSITHOCTU PEAIbHBIX COOBITUI; COCTABIISITH BEPOSTHOCTHYIO MOJIENb U

WHTEPIIPETUPOBATH MTOJYYEHHBIN PE3YJIbTAT

YMmenue onepupoBaThb INOHATUAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE3OK, JIyY, BEJIMYMHA YIJIa, IFIOCKUHI yroJl, ABYTIPaHHBII
YroJj, TPEXIPaHHBINA YroJl, CKpELUBAIOIINEC IPSMBIE, apaJLIEIbHOCTD U
NEPIEHIUKYJIIPHOCTb IPSMBIX U INIOCKOCTEH, YTOJI MEXAY IPAMBIMH, YT OJI
MEXIY IPSAMOH U IJIOCKOCTBIO, YTOJI MEXY MIIOCKOCTAMHU, PACCTOSIHUE OT
TOYKH /10 INIOCKOCTH, PACCTOSHHUE MEX]Y HNPSAMBIMHU, PACCTOSIHUE MEXIY
IJIOCKOCTSAMH; YMEHHME MCIOJIb30BaTh IIPU DPELIECHUU 3a7a4 HU3y4YEHHBIE
(GakThl 1 TEOPEMBI IJIAHUMETPHH; YMEHHUE OLICHUBATh pa3Mepbl 0ObEKTOB
OKPYXKAIOIIEro MHPA; CTPOUTh MATEMAaTHYECKHE MOJEIH C IOMOLIBIO
FEOMETPUYECKUX ITOHATHA M BEIUYMH, DPEIIATh CBSA3aHHBIE C HUMU

IMPAaKTUYICCKUC 3aJla1n

10

YMeHue onepupoBaTh MOHATUAMU: IUIOMIAAL (UIYPBI, 00bEM (GUIYpBI,
MHOTI'OIPaHHUK, MPAaBWIbHBIII MHOTOIpDaHHUK, CEUEHHWE MHOI'OTPaHHHUKA,
Ky0, mapajenenunesn, MpusMa, NUpaMuia, ¢urypa ¥ HOBEPXHOCTh
BpallleHus, IUIMHApP, KOHYC, map, cdepa, miomaas cepsl, IUIOMAIb
MOBEPXHOCTH NHUPAaMHJbL, NPU3MBI, KOHyca, IWIMHApA, 00bEM Kyoa,
OpSMOYTOJILHOTO Tapajuleenunena, MUpaMuabl, HTPU3Mbl, LWIMHIpA,

KOHyCa, IIapa, pa3BEPTKAa NMOBEPXHOCTH, CEYEHUS KOHYCa W LUIUHAPA,
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IapajulesIbHble OCH HWJIM OCHOBAaHMIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacaromasicss cdeppl, UUIUHApPA, KOHYCa; YMEHHE CTPOUTh CEeueHHE
MHOT'OI'PaHHUKA, W300paxkaTh MHOTOTPAHHUKH, (PUTYpPHI M MOBEPXHOCTH
BpAlICHMS, UX CEYEHUs, B TOM YHUCJIE C [IOMOLIbIO MIEKTPOHHBIX CPENCTB;
YMEHHME MPUMEHSTh CBOMCTBA F€OMETPUUECKUX (UTYpP, CaMOCTOSTEIHLHO
(bopMyIHpoOBaTh ONpeesieHUsI U3ydyaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBaX M NpPU3HAKAaX T'€OMETPHUYECKUX (HUTyp, OOOCHOBBIBATH WIIH
OlpoBEpraTh HWX; YMEHHE NPOBOJAUTH Kiaccupukanuoo ¢uryp 1mo
pasNIUYHBIM [PU3HAKAM, BBINOJHATH HEOOXOAMMBIE JONOJHUTEIbHbBIE

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHATHUSIMH: JBH)KEHHE B  IPOCTPAHCTBE,
napauleNbHBI epeHoC, CHMMETpPUsl Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHUEe TNOM00MSA, MOJ00HBIE (UTYpBI; yMeHHuE
pacrio3HaBaTh paBHbIC U TOJOOHBIE (QUTYpPBI, B TOM 4YHCJE B MPHPOJE,
UCKYCCTBE, apXUTEKTYPE; HCII0JIb30BaTh FEOMETPUYECKUE OTHOUICHUS ITPU
pelIeHnH 3a/1a4; HaXOAWTh T€OMETPUYECKHE BEIMYWHBI (JJIMHA, YTOJI,
IJI0I1a(b, 00BEM) MPU PEIIEHUH 3a/1a4 U3 APYTrUX y4yeOHBIX PEIMETOB U
U3 pEaNbHON JKU3HU; YMEHHE BBIYHCISATH T€OMETPUYECKHE BEIUIHHBI
(nmwHA, yrom, momanb, O0bEM, MJOMIANb MOBEPXHOCTH), HCIONB3YS
U3ydeHHbIE (OPMYJIBI U METOIbI, B TOM YHUCIE: IUIOMIAIh MOBEPXHOCTH
NUPaMUIbI, PU3MBI, KOHYCa, MIJIUHIPA, TUIomaas chepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapajuleienuIieia, NMHPaMUAbL, TPH3MBI, [HIMHApPA,

KOHYCa, I1apa; yMEHUE HaXOUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (GUTYp

12

VYmMmenue OIICPUPOBATH IMOHATUSAMU: MPAMOYTOJIbHAA CUCTEMa KOOpAWHAT,
BCKTOp, KOOPAHWHATBI TOYKH, KOOPAHMHATBI BCKTOpPd, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha 4YHCIIO, PA3JIOKCHHEC BCKTOpa II0 633H0y,
CKaJIAPHOC IIPOU3BCACHUEC, BCKTOPHOC IPOU3BCACHHUC, YIroJl MCKIAY
BCKTOpaMH; YMCHHC HCII0JIb30BATh BGKTOprIfI u KOOpI[I/IHaTHHﬁ MCTO

AJIA pCUHICHU A T'€OMECTPUUICCKHUX 3adal U 3a/1a4 JPYyTrUux yLIC6HI)IX nmpeaMETOB

13

YMmenne BLI6PIpaTL HO[[XOZ[?IHIPI?I MCTOM JJIA pCUICHUA 3ada4r; TIOHUMAaHUEC
SHAYUMOCTH MATEMATUKH B HU3YUYCHHU MNPUPOAHBIX U 06IIICCTB€HHBIX
MpoecCcCoB M $IBJ'I€HPII71; YMEHHUE pPaCIIOo3HaBaThb MNPOSABJICHUE 3aKOHOB
MaTCMATHUKU B UCKYCCTBC, YMCHHUC NIPUBOJUTHL MPUMEPBI MATCMATHYCCKUX

OTKPBITUH POCCUICKOW U MUPOBOM MaTeMaTU4€CKOW HAYKHU
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INEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IPOBEPAEMBbIX HA EI'J 11O
MATEMATHKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna v BelUMCIEHUS
1.1 HatypanbHble u nensie uncia. [IpusHaku 1emMMOCTH 1ebIX YHCel
12 Pamonansuble uncna. OOBIKHOBEHHbIE M JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCKOHEUHbIEe TepHOIUIECKIE TPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. JlelcTBHs ¢ apu(pMETHIECKUMU
' KOPHSIMU HaTypaJIbHOH CTENEHU
14 Crenenp ¢ uenplM nokasaresneM. CTeneHb C pPAalMOHAJIbHBIM I10Ka3aTeJIeM.
' CaolicTBa cTeneHn
15 CHUHYC, KOCHHYC W TaHIE€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YU CIOBOI'0 apryMeHTa
1.6 Jlorapudwm uncna. JlecsTuuHble U HATypaIbHbIE JIOrapU(PMBbI
JelictBuTenpHble 4Kcia. ApudMeTHYecKHue onepanuud ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOimkEHHbIE BBIYUCIECHUS, MpPaBUJAa OKPYTJEHHs, NPUKUIKA U
OLIEHKA pe3yJIbTaTa BBIYMCIICHUI
1.8 [IpeoGpa3oBaHue BBIPAKCHHI
1.9 KommuiekcHble uncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Ienbie u ApoOHO-pallOHANIbHBIE YPaBHEHUS
2.2 HppanuoHanbHble ypaBHEHUS
2.3 TpuroHomerpruyeckue ypaBHeHUs
24 IToxazaTenbHble U JorapumMuyecKrue ypaBHEHUS
2.5 [Tenbie u 1poOHO-paLIMOHAIbHBIE HEPAaBEHCTBA
2.6 HppanuoHanbHbie HEPaBEHCTBA
2.7 [Toka3zaTenbHble U JorapudMUYecKrue HepaBeHCTBA
2.8 TpuroHomerpudeckre HepaBeHCTBA
2.9 CucreMbl M1 COBOKYITHOCTH YPaBHEHUH ¥ HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C lTapaMeTpaMu
211 Matpuia cucreMsbl JMHEHHBIX ypaBHEeHUN. OnpenenuTellb MaTpUIbl
3 OyHKIIUY U TpapuKu
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OyHkIus, cnocoObl 3ananus GyHkuu. ['paduk GyHkiuu. B3aumHo oOpartHbIe

31 ¢bynkuu. Yérapie 1 HeuéTHBIC QyHKIMU. [lepuoandeckue GyHKIUH
Ob6nacTb ompezeneHuss ¥ MHOXKECTBO 3HaueHuUd ¢yHkuuu. Hymum QyHxium.
39 [IpomexxyTku 3HaKomocTosHcTBa. IIpoMeXyTkM MOHOTOHHOCTH — (YHKIIHU.
' MaxkcumMyMbl 1 MUHMUMYMbI QyHkuuu. HaumbGosbiiee m HauMeHbIlee 3HaAYEHHE
(GYHKIIMM HA TPOMEXKYTKE
33 CrenenHasi QpyHKIMsS ¢ HaTypaJbHbIM U IeNbIM Moka3ateneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS N-0i CTENEHH
3.4 Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TpauKu
3.5 ITokazaTenbHas u norapupmudeckas GyHKIMH, UX CBONCTBA U IpapUKu
36 Touku pa3ppiBa. AcuMnToTrhl TrpadukoB ¢yHKIUA. CBoWcTBAa (QYHKIIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHuUs MOCIIEN0BATEILHOCTEN
3.8 ApudmeTtrueckas U reoMmeTpruueckas nporpeccun. opMmysa cI0KHBIX IPOLIEHTOB
4 Hauana maremaTtuueckoro aHanusa
4.1 [TpousBoanas ¢pynkiuu. [Ipon3BoaHbIC dJIEMEHTAPHBIX (PYHKITUH
[IpumeHneHue HpPOU3BOAHOW K MCCIEAOBAHUIO (PYHKIMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanbobIIero 1 HauMEHbIero 3HaueHus: QyHKIUU Ha
OTpe3Ke
4.3 [TepBooGOpasHas. MuTerpa
5 MHoOXkecTBa U JIOTUKa
5.1 MHoxecTBo, onepanuy HaJg MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 Teomerpust
7.1 durypsl Ha MIJIOCKOCTU
7.2 IIpsiMbIe ¥ MIITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS
7.5 KoopauHats!l 1 BEKTOPBI
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YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA30OBATEJILHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VUEBHBIE MATEPHAJIBI JUISI YUEHUKA

* Marematuka. Anre6pa u Hadajga MaTeMaTHIecKoro aHanusa; 11 kmace. yrimyOneHHoe
obyuenne Mepsmsak A.I'., Homuposckuii [[.A., [TonskoB B.M.; mox penakiueit
IToponbsckoro B.E. O6uiecTBO ¢ OrpaHn4eHHO OTBETCTBEHHOCTHIO M31aTenbCKkuil IEHTP

«BEHTAHA-T'PA®»; AxunonepHoe obmectBo «M3natensctBo «IIpocBenienuey

METOAUYECKUE MATEPUAJIBI U151 YUUTEJIA
Anre0pa 1 Hadajla MaTeMaTUYECKOro aHainu3a. Meroaudeckue pekomenaanuu. 10-11

KJIaCChbl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

Anrebpa 1 Hauaja MaTeMaTHYeCKOro aHaimsa. Metoauueckue pekomenaanuu. 10-11
KJIaCCBhI.
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