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INOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa M Hayajla MaTeMaTU4YECKOIO AaHAJIU3a» SIBISETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOiero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOpPOHBI, (hopMHUpYET
JIOTHYECKOe M aOCTPaKTHOE MBIIUICHUE O0yJYaIolUXCcs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroluecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM SI3BIKOM COBPEMEHHOM HaykH, KOTOpas (GOopMyIHpyeT cBOU
JOCTHKEHHSI B MATEeMaTH4IeCcKoi (hopme.

Y4eOHblii Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKHU U OOLIIECTBEHHOMN JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh UX /IS JNajbHEHWIIEero oOpa3oBaHUsA U B
NOBCEIHEBHOM kM3HU. B TO ke Bpems oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIHMSIMHU ainreOpbl M MaTeMaTHMYeCKOro aHallu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IlIeHHEe ¥ KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYCHHBIX  pEIICHHH, 3HAKOMSITCS C  MpUMeEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 00ianaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHO
NESTENIbHOCTH, TpeOyIoleld MpPOJOKUTENbHONM  KOHIEHTpAlMd BHHUMAHUSA,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IIOJIyYEHHBIH
pe3yInbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4eCKOro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIAEIEHBI CIEAYIOUINE COAEPKATEIbHO-METOANYECKUE TUHUM: «YHucna
U BbIUUCIIEHU», «DyHKINU U rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Havana



MaTeMaTHYeCKOTo aHanm3a», «MHOXecTBa © JIOTMKa». Bce OCHOBHBIE
COJIEPKATENbHO-METOANYECKHE JHHUM H3YYalOTCsl Ha NPOTSHKCHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero odpa3oBaHUsl, €CTECTBEHHO OTIOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pasnenamu. JlaHHBIHI
yu4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJAaJEBAalOT BCE Ooiee
HMIMPOKUM MATEMAaTUYECKUM aIlllapaToM, y HUX IOCIEI0BaTeNIbHO (popMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb peabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO C(HOPMYIMPOBAHHONW MAaTeMaTHYECKOM 3aJaud, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensiercss  (OPMUPOBAHHMIO  HABBIKOB
paloHaNIbHBIX BBIUMCICHHUM, BKJIIOYAIOMIMX B C€0sl MCHOJB30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJIKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHs, paboTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypajbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JIeJIeHHE Haledo,
OTIEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMoOHAaTIBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETUISCKUE OTepaIiu, a TaKkxKe
U3BJICUCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapss mocinenoBaTenbHOMY pPAaCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMHU MX NMPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKpETH3aIHsl.

JIuaust «YpaBHEHHSI W HEPABEHCTBA» peaJU3yeTcs Ha MPOTSHKEHUHM BCETO
oOyd4eHHs Ha YPOBHE CpEIHEro OO0mIero oO0pa3oBaHUsA, MOCKOJBKY B KaXKIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte oOydaromuecss OBIAJAEBAIOT PAa3IMYHBIMH METOAAMH  PEIICHUS
paloHaNbHBIX, HPPAIMOHATBHBIX, TMOKAa3aTEeNbHbIX, JOTAapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepKanmx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
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UCCJIENOBAHUM (DYHKIMI C TTOMOIIBIO MTPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jlannast copepkarenbHas JUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPALMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKKe BBIPAKECHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuil, paboOTl €  CHUMBOJBHBIMU  (QopMamMH, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeTOoMYecKass JUHUS «DyHKIUMU U TpaduKW» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepurana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (DYHKIIMU NIl pelIeHUs 3a7a4 U3 JAPYruX yueOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaKk W C pElIeHUEM ypaBHEHUH U HepaBeHCTB. IIpu 3TOM Oosbllloe BHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduueckoi u cioBecHoi. Ero msyuenwue
CIIOCOOCTBYET ~Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHX, TAK U MPHUKIAJHBIX 3a4ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHMsl TmpoueccoB. JlaHHas coaep)kareibHas JIMHHAS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-DPKOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHallM3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (OPMajbHO-JIOTHUYECKOTO U
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONIUXCS pe3ysibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa M JIOTHKA» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIUNA BCE pa3Jeibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolieMycss IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOUX MBICIIECH.
JpyruM BaXHbIM TPU3HAKOM MaTE€MaTHKH KakK HayKd CJleAyeT MpU3HaTh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMNpPEACIEHHBIM
npaBWJiaM  TMOCTPOEHHUSI  JIOKA3aTeJbCTB.  3HAKOMCTBO  C  DJEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEIEH peatbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTHYECKOT0 aHajii3a, WHTEPIPETAMH TOJyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJBKY BECh MaTEpHAaIT
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHHMIO HABBIKOB PEIICHWS TNPHKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHaTTU3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BIYMCICHUS

Panmonaneupie umcina. OOBIKHOBEHHBIE W JECATHYHBIC NIPOOH, MPOIICHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodeil M MPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciiell 3HAHUWM U PEANIbHOW KU3HH.

JlerictBuTenpHple 4nciia. PalnMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernuecknue  onepanMu ¢ JACUCTBUTENBbHBIMM  4YHMCIaMH.  Moayib
JEUCTBUTEIILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmk€HHbIE BBIYKMCIICHUS, TPABUIIA
OKpPYIJICHUs, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOAXOASIIENH (POPMBI 3aMKUCH AEUCTBUTENBHBIX YHCEI JIs PEUICHUS TPAKTUYECKUX
3a/1a4 U NMPEACTABICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palMOHAIBHBIM II0KAa3aTEIeM U €€ CBOWMCTBA, CTENEHb C
JEACTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa sorapudma. JlecsiTUuHbIE W HATypalibHbIC
Jorapu(Msl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHA-CIEeACTBUA. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METO/bI PEHICHUS LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUN U
HEPABEHCTB. MHOrOWIeHbl OT OJHOW IepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIoOWwieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 unmentamu. Teopema Buera.

[TpeoOpa3oBanus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METO/BI peLIeHus
VppalMOHaIbHbIX YPAaBHCHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHUM.
[Ipeobpa3zoBanue BbIpaXEHH, COEPIKAIIUX JTOTAPUPMBI.
Jlorapudmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus

Jorapu(pMUYECKUX YpaBHEHUH.



OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TpUroHoMEeTpUYECKUX YPaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHWW. Marpuia CHCTEMBI JMHEWHBIX
ypaBHeHu#. Onpenenurenb MaTpULbl 2X2, €ro TeOMETPUYECKH CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHue NOCTPOEHHOW MOJENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENIEW pEealbHOM CUTYallMM C IOMOIIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHE ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHON
KU3HH.

@OyHkuuu U rpadpuku

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Kommnosumms pyskiuit. I'paduk  yHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexxyTku 3HakomocTossHCTBA. YETHBIE U Heu€THBIe GyHKIMU. [leproauyeckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTHM (PyHKUMU. MakCUMyMbl U MHUHHUMYMBI
dbynkuuu. Hanbospiiiee u HauMeHblee 3HaueHus: QyHKIIMH Ha IPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-MHEWHasT (DyHKUMU. DIeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast (pyHKLHS C HATYypaJbHBIM U II€NIbIM MoKazaresneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (PYHKIUU OOpaTHOM
CTEIEHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKUUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3zoBanue rpadgukoB GyHKIMMA 715 pellIeHUs YpaBHEHUH.

TpuronHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OYHKIIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana mareMaTH4eCKOr0 aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHbIC
MOCJEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHMS MAaTeMaTHYECKOIO aHAIN3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMETpHUEcKas mporpeccur. beckoHeuHo yObIBaromas
reoMmerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN poCT. Yucno €. PopMyJia CI0KHBIX



IIPOLEHTOB. Mcnonbs30BaHWE TMPOTPEecCUM Ul PELICHUs peajbHbIX — 3a4ad
IIPUKJIATHOTO XapaKTepa.

HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUS HEpPaBEHCTB. lIpuMeHeHHe CBOMICTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenrue, FTeOMETPUIECKUN U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBoguble  snmemeHTapHbIX  ¢QyHkiuil.  [Ipou3BogHass ~ cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, oOIlepalld HaJ MHOKECTBAMM M HX CBOWCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHMS PEaNbHBIX MPOLECCOB M SBICHUW, NPHU PEIICHWH 3a1ad W3 JPYrux
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

Harypanbabie u nensie yucna. [IpumeHeHrne NpU3HAKOB AEIMMOCTH LEJbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkinaa i pemeHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kowmmnekcuple uucia. Anredpandeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4HCla. ApupMETHYECKHE OmMeparui C KOMIUICKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii creneHyu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYINHOCTh YpPaBHEHUW U HEPABEHCTB. PaBHOCHUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. Perenrne TpuroHoOMeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU()PMHUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJBI PEIICHHMS] CUCTEM M COBOKYITHOCTEH palOHAJIBHBIX,
UPpaAIMOHATIbHBIX, TIOKA3aTEeIbHBIX U JIOTApU(PMHUECKUX YPaBHEHHIA.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.

[IpumeHeHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad U 3aJad U3 pa3IuyHbIX o0JacTeld HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJAWHATHOM ITUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IpaPUKH.

I'padmyeckue MeTOABl pelIeHUsT ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHUS 331a4 C TapaMETPAMH.

Hcnons3oBanue rpadukoB GYyHKIUN Uil KCCIEIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
sKcTpeMyMbl.  HaxokaeHue  HamOonblIero M HAUMMEHbBLIEro  3HauYeHUM
HEMPEePhIBHON (QYHKIIMK HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM [UIsl HAXOXKIEHUS HAWIYYIIEero pELICHUs B
NPUKIAJAHBIX 3ajayax, JUIsl OINpPEAENICHHs] CKOPOCTM W YCKOPEHHs Mpolecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenue
onpenenéHHoro uHTerpana no gopmyne Hetorona-Jleonua.

[IpumMeHeHue uHTErpana s HaXOXIACHUS IUIOLIAJAeH IUIOCKUX (QUryp H
00BEMOB T€OMETPUIECCKUX TEIL.

[Tpumepst pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTu4ieckoe
MOJICIMPOBAHUE pEAIbHBIX TMPOLECCOB C TMOMOLIBI0 AU depeHIInaTbHbIX
YPaBHEHHUM.
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INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYArOIIETrocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxAaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHH C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

C(OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAAHCKOW HJIEHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUYECKOU IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKJIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

S) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03OPOBUTEIBHON J€ATEIBbHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
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Oynymieit npodeccud W peanu3oBbIBaTh COOCTBEHHBIC JKM3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOoMy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TIOHUMAHHE BIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKkTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JlacTu
OKpYKalolel Cpejpl, IJIAHUPOBAHME TIOCTYNKOB M OIEHKH HX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YemoBEeYeCKOW MJesATEeNbHOCTH, 3TaloB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TO3HAHMUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEIbCKYIO JEATEIBHOCTD
WHJMBUIYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBare/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble 1ornueckue aeiicTBUA:

BBIABIATL U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TIOHATHUH, OTHONIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUS TOHATHI, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIAcCU(UKALINY,
OCHOBAaHMs 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTb U MOPeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIE, YCIOBHBIE;

BBISABIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JleJIaThb BBIBOABI C UCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUYEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE M OT MPOTHUBHOTI0), BEICTpauBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;



12

BBIOMpaTh Crmoco0 penieHus ydeOHOW 3amayd  (CpaBHMBAaTh HECKOJBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMMA ¢ yIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckne AeMCTBUSA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIOUIME  MPOTUBOpEUYUE,  MpodIiieMy,
YCTaHABJIMBAaTh UCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN ASKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEeKTa, SBJICHUS, TIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEeKTaMHU, SIBJICHUSMU, IIPOIECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
IPOBENEHHOTO  HAOMIOJIEHMS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKXKE BbIIBUIAThH
MPEANOJIOAKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOIIPOC U JJISl PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm mpeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSTENIbHO
c(hOpMYJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEUICHUS 3aJayH,
KOMMEHTHUPOBATH MMOJTYUYECHHBIN pe3yJIbTar;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOMl TEMBI,
npoOJieMbl, pelraeMoi 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha TOUCK
pElIeHUs, COIMOCTaBIISITh CBOM CYXKACHUS C CYXICHUSIMHU APYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHS;
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IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1a4y, SKCIIEPUMEHTA, HCCIIEA0BaHus,
IIPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIE 1eHCTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATH CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATECNBHON  pedIieKCMH  KaK  OCO3HAHMS
COBEPIIIACMbIX JICUCTBUN M MBICIIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJCThH
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS TMpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3aJ]1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ]1a4H,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTIDKEHUS WJIM HEJIOCTHKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaTbHOM
paboThl mNpu pelmeHuu Y4YeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX)JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TpynmoBbIX ¢opmax paboThl (0OCYkaeHUS, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJaja B OOIIMHA MPOAYKT MO KPUTEPUAIM, CPOPMYIHMPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOydyenus B 10 kjacce oOy4aromuics TOJYYHUT CIETYIONTHE
peaIMeTHbIC Pe3ybTaThl MO0 OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYEeCKOTO aHAIIA3ay:

Yucjia ¥ BbIYUCTIEHNS:
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CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: DPAIMOHAIBHOE YKCIIO, OECKOHEUHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPANUOHATBHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJb AECHCTBUTENBHOTO YUCA;

OPUMEHATh JpoOM M NPOLEHTHI JUIsl PELICHHs NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEaTIbHOM KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (JOPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLICHUS
IIPAKTUYECKUX 3a/1a4 U NIPEJACTABIICHUSA JaHHBIX;

CcBOOO/IHO OIEpUPOBaTh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHCIa, JECITHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
YUCIJIOBOTO apTyMEHTA;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U ApKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl pEIIEHUs PpPALUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOWIEH € UeNbIMU KO3(DPUIMEHTaMU, KOPHU MHOTOWIEHA, MPUMEHATH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
IUIS pEeLIeHus 3a4ad4;

CBOOOJHO ONEPUPOBATH TMOHITUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHHI,
MaTpula, ONPEACIHUTENb MATPUIBI 2 X 2 W €ro IeOMETPUYECKHUH CMBICH,
WCITIOJI30BaTh CBOMICTBA ONpENEeNuTeNss 2 X 2 g BBIYMCIEHHMS €ro 3HayeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOIIBIO CUCTEMbI JJUHEHWHBIX YPABHEHUN,
UCCIIEI0BATh IOCTPOEHHBIE MOJEIHM C IOMOIIBID MaTpULl U ONPEAEIIUTEIIEH,
MHTEPIIPETUPOBATH MOJTYUYECHHBIN pe3yJIbTarT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOpHSAMHU [UJIsl TpeoOpa3oBaHUsA
BBIPAKEHNH;
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BBITIOJIHATH MPE0OpPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJIEPIKAIIUX CTEIEHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapudmon IS npeoOpa3oBaHus
Jorapu(MUYECKUX BBIPKCHHUIA,

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIBHBIC, MMOKa3aTeJbHbIC U
JorapuMUYECKre YpaBHEHHUS, HAXOIUTh UX PEIICHUS C TOMOIILI0 PABHOCUIIBHBIX
MEPEXO0/I0B WM OCYILECTBIISIS MPOBEPKY KOPHEI;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYecKrue GopMyIIbl Il TPeoOpa3oBaHuUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOZIHO ONEpUpPOBaTh MOHIATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HeoOxoaumble  (HOPMYJIBI  JIJIi  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUCCKUX YPaBHEHUMH;

MOJICJIMPOBATh peallbHbIe CHUTyalldd Ha S3bIKe aureOpbl, COCTaBISTH
BBIDOKEHUS, ypPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireophl.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3ulMa GyHKIMK, Tpaduk GyHKIUH,
BBITIOJTHATD JIEMEHTApHBIC MPeoOpa3oBaHus TpapuKoOB (QyHKIIHIA;

CBOOO/IHO OIEpUPOBATh MOHATUSAMU: 00JacCThb ONPENEICHUS U MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOMHO OMEpPUPOBATH TMOHATHSIMH: UYETHBIE H HEYETHBIC (DYHKIIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee W HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHSI C HATypaldbHBIM U
IENBIM TIOKa3zareiaeM, rpa@uK CTENEeHHOW (QYHKIMH C HATYpPaJbHBIM U IEIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTEemeHW Kak (yHKIHH OOpaTHOM CTENEHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONEpPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaApaTUYHAsS M JIPOOHO-JTMHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTApPHOE MCCIIEA0BAHNE U MIOCTPOSHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TIOKa3aTelIbHAss U JorapupMudecKas
GyHKIIUHA, UX CBOWCTBA U TpaduKH, HUCIOJIH30BaTh WX TpaQUKUA JJIs PEIICHUS
YPaBHEHUH;

CBOOOJTHO ONEPUPOBATH TMOHSTUSMU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
OTpeJieieHre TPUTOHOMETPUUECKUX PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (GyHKUIUN JUid  HCCIEAOBAaHUSA TPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HU, BBIPAXKATh (POPMYJIaMH 3aBUCUMOCTU MEXAY BETMYMHAMU;
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Hauana MaTeMaTH4ecKoOro aHajamusa:

cBOOOZIHO ONEpUPOBATh MOHATHUAMU: apu(pMeThyeckas MU TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIIasi reOMETpUUECKasi MPOrpeccrs, TMHEHHBIA U
HKCIIOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHUE
O KOHCTaHTE;

WCIIOJIb30BaTh MPOrPECCUM ISl PEUICHUS PEAIbHBIX 3aa4 IPHUKIIATHOTO
Xapakrepa;

CBOOOJIHO OIEPUPOBATH MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHHUS
MOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE MOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTUYECKOro aHajiu3a KaK aHaiu3a
OCCKOHEYHO MaJIbIX;

CBOOOJIHO OIEpUPOBATH MOHATUSMH: HEMPEphIBHbIE (YHKIUU, TOYKHU
pa3peiBa rpaduka GyHKINU, aCUMIITOTHI Tpadrika GyHKINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3a/1aY;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHUS], YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3MUECKUN CMBICT MPOU3BOTHOM IS
penieHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJTHO  ONEPUPOBATH  TMOHATUSIMHU:  MHOXXECTBO,  ONEpali  Haj
MHOYXECTBaMU;

MCITIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUAMM: OIpPEACNICHHe, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, TIOKA3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHUS U HEPABEHCTBA.

K koniy ob6yuenuss B 11 kJjacce 0OydYarOIIMICA TOJYYUT CICAYIOIINE
MpPEeIMETHBIE PE3yJIbTaThl MO0 OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yucaa v BBIYUCTCHUSA:

cBOOOZIHO OMEpUPOBaTh TMOHSATUSIMU: HATypalbHOE U 1LEJ0€ YHUCIO,
MHOKECTBA HATypaJbHBbIX M LEJbIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uenbix yucen, HOJl nu HOK HaTypanibHBIX 4Kcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOZIHO OMEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBAaTh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;
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CBOOO/IHO ONEpUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckon u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKA3aTEIbHbIE U
Jorapu(MUUECKUe HEpPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYILECTBISATh OTOOp KOpHEW TMpU pEHIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpPUPOBATh IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJBl Il  PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPALMOHAIBHBIX, TTOKA3aTENbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUS] U  HEPaBEHCTBA,
CoZIeprKalllie MOYJIM U IIapaMeTpBhl;

NPUMEHSATH TpaduuecKrue METObI ISl PEIICHHS] YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAXXECHUs, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C MCIOJb30BaHUEM ammnapara aiareopsl,
MHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKIUHN U TPAPUKU:

CTpPOUTHh TpaduKU KOMMO3UIMU (GYHKIUH C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEIOBAHMSI U CBOMCTB KOMITO3ULIUHU ABYX (DYHKIIHIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHUX
(yHKmii;

OPUMEHATh (QYHKIUH [JI1 MOJCIUPOBAHMUS M HCCIEIOBAaHHUS peabHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4YeCKOro aHajmu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISI UCCIIEN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;
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HAXOJIUTh HauOOJIbIlIee U HAMMEHBIIIEE 3HAaUCHUs (DYHKIIMM HETPEpbhIBHONW Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO ISl HAXOXKJICHHS HAWIy4ylIero peuieHusl B
NPUKIAAHBIX, B TOM YHCIE€ COLUMAIbHO-DKOHOMHYECKHMX, 3aJadax, i
OTIpEJIEICHUs] CKOPOCTH W YCKOPEHHs IIpoliecca, 3aAaHHOro (GOpMyJIOd WU
rpaduKom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTAPHbIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAUTH IJIOLIAAH IUIOCKUX GUTYP U OOBEMBI TEJ ¢ MOMOLIbIO UHTETPaa;

UMETh IPEACTABICHUE O MATEMaTUYECKOM MOJCIMPOBAaHUU Ha IpPUMEpPE
COCTaBJICHUs TU(PPepeHIINAIbHBIX YPaBHEHU;

pelmarh NPUKIAIHBIE 3aJa4d, B TOM YHUCJIE COUHAIBHO-DKOHOMUYECKOTO W
($u3MYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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10 KJIACC
KoauuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Konrpoabubie IIpakTuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
MHOXeCTBO JICHCTBUTEBHBIX YHCEIL.

1 MHuorounensl. PauyoHanbHble ypaBHEHHUS U 24 5 0 bubnmoreka IOK
HepaBeHCTBa. CUCTEMBI IMHEHHBIX hitps://m.eds00.ru/7f415tde
ypaBHEHUH

5 ®ynkuuu u rpapuku. Crenennas GyHKIUS ¢ 15 L 0 Bubimorexa LIOK
LeJIBIM TI0Ka3aTeNeM https://m.edsoo.ru/7f415fdc

3 Apudmerndeckuii KOpeHb N-0ii CTENeHH. 15 L 0 bubnmorexa LHOK
VppalHoHaNbHEe YPABHEHNS https://m.edsoo.ru/7f415fdc

A [MokasarenbHas Qynkiws. [TokasareabHbIe 10 L 0 bubnmorexa LHOK
ypaBHeHHs! https://m.edsoo.ru/7f415fdc

c Jlorapudmuueckas GpyHKIHS. 18 1 0 Bubmmorexa LIOK
JlorapudMIIecKye ypaBHEHHs https://m.edsoo.ru/7f415fdc

6 TpUroHOMETPHYECKUE BBHIPAKEHUS U 29 L 0 Bubmmorexa LIOK
ypaBHEHHS https://m.edsoo.ru/7f415fdc

bubnunorexa LIOK

7 [TocnenoBaTenbHOCTU U IPOrPECCUU 10 1 0 https://m.edsoo.ru/7f415fdc

8 HenpepsiBabie hyukmuu. [IponsBoanas 20 1 0 bubnuorexa [JOK



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

10

https://m.edsoo.ru/7f415fdc

bu6nmoreka [IOK
https://m.edsoo.ru/7f415fdc



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoTshI padoThI
pecypcsbl
1 HccnenoBanne QyHKIMI ¢ TOMOIIBIO 29 5 0 bubnnorexa [JOK
[POM3BOHOI https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
2 IlepBooGpasHast n nHTErpal 12 1 0 https://m.edsoo.ru/7f415fdc
3 I'padyiku TPUrOHOMETPUUECKUX (PYHKIIHM. 14 1 0 bubnnorexa [JOK
TPHrOHOMETpHYCCKHE HEPABEHCTRA https://m.edsoo.ru/7f415fdc
4 UppatmonansHble, MOKa3aTENbHbBIE U 24 1 0 bubnnorexa [JOK
OrapHbMITECKIE HEPABEHCTRA https://m.edsoo.ru/7f415fdc
bubmmoreka IIOK
5 Kommiexcupie arcia 10 1 0 https://m.edsoo.ru/7f415fdc
bubnunorexa LIOK
6 HatypanbHsle i 1enble uncia 10 1 0 https://m.edsoo.ru/7f415fdc
CucreMsbl palioHaIbHBIX, UPPALUOHATBHBIX Bu6moreka [JOK
7 MOKa3aTeIbHBIX U JorapuPMUIECKUX 12 1 0 https://m.edso00.ru/7f415fdc
YpaBHEHUI
bubnunorexa LIOK
8 3amaun ¢ mapameTpamu 16 1 0

https://m.edsoo.ru/7f415fdc



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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10

bub6nmoreka [IOK
https://m.edsoo.ru/7f415fdc
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

o Anrebpa m Hauana MareMatudeckoro aHanusa: 10 kiacc: yue6Huk, 10 xnacc/
Hukonsckuit C.M. u ap., AkimonepHoe o01miecTBo «3aaTenscTBo
«IIpocsenienne»

e Aunrebpa u Hayalla MaTeMaTUuyeckoro ananusa: 11 knacc: yuebnuk, 10 kmacc/
Hukonbsckuit C.M. u np., AkuimonepHoe o01iiectBo «M31aTenbcTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
e Aunrebpa u Hayasla MaTeMaTuyeckoro ananuza: 10 knacc: yueonuk, 10 kmacc/
Hukonbsckuit C.M. u np., AkuimonepHoe o0miectBo «M31aTenbcTBo
«IIpocsemenue»
e Aunrebpa u Hayasla MaTeMaTuyeckoro ananusa: 11 knacc: yuebnuk, 10 kmacc/
Hukonbsckuit C.M. u 1p., AkunoHepHoe o0uiectBo «M3aaTenbeTBo

«IIpocseuienue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

o https://lesson.edu.ru/



