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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHWs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (hopMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOrO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OopMyIHpyeT CcBOU
JOCTHKEHHS B MaTeMaTu4deckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIMI Pa3BUTUSI SKOHOMUKHU U OOLIECTBEHHON JKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LMQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX AJIs JajdbHeHIIero oopa3oBaHus U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsl OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSMHU airedpbl M MAaTeMaTHYECKOrO0 aHajiM3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHS ¢ TIOMOILIBIO MHIAYKLIHUU U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «Ainredpa ¥ Hayajla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJAHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJEH PEAbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJIYYEHHBIX  pElIeHWi, 3HAKOMATCS €  NpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblii Kypc o00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOIIUN
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduxky ydeOHOi
JEATCIIbHOCTH, TpeOyromed MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTtomuku oOOydeHHs] anredpe M HayajiaM MaTeMaTHYeCKOTo
aHaJIK3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOro
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBbHO-METOAUYECKUE TUHUM: «Yucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBay, «Hauamna



MaTeMaTUYeCKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocCHOBHbIE
COJEPKATENIbHO-METOANUECKUE JIMHUM HW3Yy4YaloTCsl Ha MPOTSHKEHUHM JABYX JIET
oOyueHHus1 Ha YpOBHE CPEIHEro OOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSI
JpyT Ipyra U MOCTENEHHO HACHINIAACh HOBBIMM TEMaMH U paszjaenamu. JlaHHBIHA
yu4eOHBIA KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe
COJEp’KaHUE HECKOJBKMX MaTeMaTHUECKUX MAMCLUMIUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHUSI, MAaTEMAaTUUYECKUM aHalIW3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaroluecs OBJAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM allapaToM, Yy HUX MOCJIeI0BaTeNIbHO (popMupyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYI0 MOJIENb pPEabHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
pELICHUsI CaMOCTOSITENIbHO C(hOPMYITMPOBAHHONW MaTEMAaTUYECKOM 3a/1auu, a 3aTeM
WMHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMYecKass JUHUS «YUHcia W BBIYHCICHUS) 3aBEpIIacT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO o0uiero oopasosanus. Ha ypoBHe cpennero o0uiero
oOpa3oBaHusi oco0oe BHUMaHHE yAensercs (OpPMHUPOBAHHIO  HaBBIKOB
palMoOHANbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CeOS MCIOIB30BAHUE Pa3IHMUHBIX
dbopM 3amucu 4ymcna, yMEHUE JAeNaTh NPUKHUIKY, BBINOJHATH MPHUOIMKEHHBIC
BBIUMCJICHHS], OLIEHUBATh YUCJIOBBIC BBIpaXXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYarolIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cHeUU(UYECKUEe 3aJaud M OIEpalMu: JEJIEHHE Haledo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHCeN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATIBHBIX YHCeN, apu(METHUECKHE ONEpaluy, a TaKkKe
U3BJICUCHUE KOPHSA HATYpabHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapss mocienoBaTelbHOMY pacIIMPEHUIO0 Kpyra HCIHOJb3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyYHbIX 33134
dbopMupyeTcsi IpeaCTaBlIeHUE O €IUHCTBE MATEMAaTUKHU KaK HayKu U €€ pojiH B
MOCTPOCHUU MOJIEJIeH peaNbHOro MHUpPA, HIMPOKO MCIONB3YIOTCS 0000IIeHHe U
KOHKpETH3AIHS.

JIunust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
paznene IlporpamMMmbl MpenycMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3afad. B
pe3yibrate oOydaroluecss OBJIAJEBAIOT Pa3IMYHbIMU METOJAaMHU  pPELICHUS
palMOHAIbHBIX, HWPPALUOHAIbHBIX, IOKA3aTEJIbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpPABHEHUM, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkaimx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH



UCCJIENOBAHUM (DYHKIMI ¢ TTOMOIIBIO MPOU3BOAHOM, MPU PEHICHUH MPUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIINX 3HAYCHUN (QYHKIUU.
JlanHasi comepkaTesibHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHUH, a TaKXe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
Marepuajia  MPOUCXOJIWUT  JajJbHEWIEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHudd, pabOTBl €  CHUMBOJBHBIMH  (opMamMu,  MPEICTABICHUSA
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJEC PABEHCTB M HEpPaBEHCTB. AjrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuMHUAA «DyHKIMH U TpaQuKA» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 337aET MOCIIEI0BATEIBHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHoH,
N0Ka3aTeNbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMNA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
MPEIMETOB U PEATbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk W C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHHE
ynensiercs: (popMHpPOBaHUIO YMEHHUS BbIpakaTh (OpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, IMO3BOJISIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOil dopme: aHATUTHYECKOU, Tpaduueckoil U crmoBecHo. Ero mzyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYLLECTBEHHO PAaCIIMPHUTh KPYyr KaK MaT€eMaTHYECKUX, TaK U NPHUKJIAJHBIX 3aj]ad,
JIOCTYMHBIX O0OYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHHUA, BBIYUCIATH MIIOMaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas conep)kaTelibHasl JIMHHUS OTKPBIBAET HOBbBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMATIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanu3a CrnocoOCTBYeT pa3BUTUIO aOCTPAKTHOrO, (OPMalbHO-JIOTHYECKOTrO |
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaIT O



BBIJIAIONINXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYecKas JIMHUS «MHOXeCTBa U JIOTHKay BKIIIOYACT B
ceOs1 DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIPHOM MaTEeMAaTHKHU
W TpejjararoT Haubojiee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH W €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIe MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIb30BaTh €O JJIS BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTUKH KaK HayKH CJeayeT IpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJn3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJIENEH pealbHBIX
CUTyalluii, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOINIBIO afmapara auredopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KXK/IBIN U3 Pa3/eioB MPOrPaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaaHBIX 3amad. [Ipu
pPEIICHUM  pEabHBIX  MPAKTHYECKUX  3amad  oOydJaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh ©  KOHKPETHU3HPOBATH  IPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUEHHUs BCEX TeM yueOHOTO Kypca «AnreOpa u Hadasa
MaTeMaTHICCKOTO aHAIM3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcia. OOBIKHOBEHHBIE W JACCSITUYHBIC IPOOU, MPOLIEHTHI,
OeckoHeuHbIe Tepuoauueckue apodu. [Ipumenenue npobeil u MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PalnuoHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanuMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmk€HHbIE BBIYKMCIICHHUS, PABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NPEIACTaBIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTudHbIE U HATypaJIbHbBIC
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PELICHUSI LEbIX U APOOHO-PAlMOHANIBHBIX YpaBHEHUHN U
HEPAaBEHCTB. MHOTOYWICHbI OT OJHOW MNEepeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOYJIEH C oOcTatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAXKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/BI peLIeHus
UPPALMOHATIBHBIX YPABHEHUIA.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOJIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue yYpaBHEHUS. OcHOBHBIE METOJIbI peLeHus
Jorapu(pmMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpaKeHHH. Pellienre TpuroHoMeTpuuecKiux ypaBHEHUH.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHEeHHI. OnpenenuTens MaTpUlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS Il PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBanume TMOCTPOEHHOM MOJENU C
MTOMOIIBIO MaTPHI] U OTIPEICTUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEeanbHON CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3ZHHU.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amgaHus (QyHkiuu. B3auMHO o00patHble (QYHKIUU.
Komno3zummss @yukiuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB (QyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKECTBO 3HaueHud ¢ynkumu. Hymu ynkimm.
[TpomesxxyTku 3HaKkonocTossHCTBA. UETHBIe 1 HeuéTHBIe GyHKIMU. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIllee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpoOHO-TMHEWHas (DYHKUIMU. DIeMEHTapHOE
UCCJIEJOBAaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast GyHKIHS ¢ HATypaJbHBIM U IIeJIBIM Toka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEHM Kak (YHKUUHU OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass u jorapupmuyeckas (yHKUHHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadgukoB GyHKIMMA 151 peISHUsT YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoOIEccaXx M SIBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHajamn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBAaTEILHOCTEH. MeTox
MaTeMaTUYECKON WHTYKIIUH. MoOHOTOHHBIE u OTpaHUYCHHBIC
nocyenoBaTeabHOCTH. MICTOpUsl BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reOMEeTpHUEcKas mporpeccur. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMETpUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIHMAIBbHBIN pocT. Hucno €. PopMyJia CI0KHBIX
npoleHTOB. Vcnosib30BaHWE TPOrpeccHH I PELICHUS peajbHbIX 3a1ad
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W MX CcBOMcTBAa. TOuyku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (GYHKIMNA HENpPEepHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PELICHHS HEPaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe GyHKIHK. OnpeneneHne, TeOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K Tpaduky QyHKIUN.

[IpousBoanbie  3neMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBl,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHHA.

MHo:xecTBa M JIOTHKA

MHoOk€ecCTBO, oOmepaluyi HajJ MHOXKECTBAMU M WX CBOWCTBa. JlmarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUS PEAJbHBIX IIPOLIECCOB U SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYE€CKOTO OOBEKTa, CIEJCTBUE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KVIACC

Yucnaa v BBIYMCICHUA

Harypanbubie u nenbie yucia. [I[pumeHeHne Mpu3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oOmuii aenutens (mamee — HOJl) m HammeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa i peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uucna. AnreOpandeckas U TpPUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEI TS PEIICHHS (PU3NUECKUX U TEOMETPUUIECKUX 3a]1ad.

YpaBHeHUs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHUW U HEPaBEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PellieHrne TpUroHoMeTpU4IEeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeNIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3AaTEIbHBIX U JOTapU(DMUYECKUX YPABHCHHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MApAMETPAMU.



[IpumeHnenne  ypaBHEHUMH, CHUCTEM W HEPAaBEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUMuHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [OJIyUYECHHBIX PE3yIbTaTOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumidi. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QGYyHKIUN Uil KCCIEIOBAHHUS IMPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHOU KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumMeHeHne MpoU3BOAHON K UCCIEIOBAHUIO (DYHKUIHMA HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMU Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHOM JUIsl HAxXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/1adax, Uil ONPEACIIEHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. llepBooOpasHbIe
arieMeHTapHbIX pyHkuui. [IpaBuia HaxoX1eHUs! IepBOOOPa3HBIX.

WNurerpai. I'eomeTpuuecknii CMBICII VHTErpaia. Brruncnenue
onpenenéHHoro uHTerpana no Gopmyne Hetorona-Jleionua.

[IpumeneHnue uHTErpana s HaXOXACHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEAIbHBIX TMPOLECCOB C TMOMOLIBI AU depeHIInaIbHbIX
YPaBHEHHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKA 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHH C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOUN MIKOJIBI,
WCIIOJIb30BAHUE JTUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUSA, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAaKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyKICHHUM, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3uYeCcKOro BOCIUTAHMS:

chOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEepecax 3710pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpPEC K
paznuyabiM  chepaM  TIPOPECCHOHAIBHON  MESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKOMY  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHHWU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHHUE BIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Cpefpl, IUIAHWPOBAaHUE TIOCTYNKOB W OIEHKH HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpe/ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOW HayKHh Kak cdepbl 4YeIoBEYECKOM MAEesTeIbHOCTH, JTamoB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKM W MaTEeMaTUYeCKOM KyJIbTYpOH Kak CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATENbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eI CTBUS

ba3zoBble 1ornyeckue aAecTBu:

BBISIBJIATH M XapaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKAIUU,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  MOPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIATH MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BEIOMpATh CMOCO0 pemeHnus Yy4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).



Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYHEe,  MHpodsieMy,
YCTaHABJIMBAaTh HUCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
MPOBEAEHHOTO  HAOJIONICHMS, KCCJIEJIOBaHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE MPOLECCa, A TAaKXKE BbIIBUIAThH
MPENOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH Je(UINMTHI UHPOPMAIIMY, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JJIS PEILLICHHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMaru o CaMOCTOSITEIILHO
c(hopMyJIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelIaeMoi 3a7adyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEelIeHUs, COIMOCTaBIISITh CBOM CYXKACHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MIPEACTABIIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMPATh (OpMAT BBICTYIUICHUS € Y4E€TOM 3ajad
MpPE3eHTAlMK U OCOOCHHOCTEN ayIUTOPUHU.

PerynsiTuBHbIE YHHBeEpcaJbHbIE YueOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJS TpoIlecca M pe3yibTaTa penieHUs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIN B YCIOBHUAM, OOBICHATH MPUIUHBI
JTOCTIDKCHUSI WU HEIOCTHIKCHHS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaTbHOU
paboOThl mTpW pemieHnH YYeOHBIX 3a7ad, NPUHUMATh II€Ib COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIbI pabOT, JIOrOBapWBAThCS, OOCYX JAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyXAeHUS, OOMEH MHEHHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMHU KOMAaHIbI, OIICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yudenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM paboueld MporpaMmbl Y4EeOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCIO0, OCCKOHEUYHas
nepuoAndecKkas JApoOb, TPOILEHTHI, HPPAUOHATBHOE YHUCIO0, MHOXECTBa
paLMOHANIBHBIX U ICMCTBUTEIBHBIX YUCEI, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSATh NPUOIKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJbTaTa BHIYMCIICHU;



CBOOO/IHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJISl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX;

cBOOOIHO OIEpUPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeIEM;

CBOOOIHO OIEpPUpPOBaTh MMOHATHUAMU: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPHUPOBATH MOHATHSAMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC
YUCIJIOBOTO apryMEHTAa;

OIEpUPOBATh MOHATHUAMU: APKCHUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSIMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPAaBHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3JIMYHbIE METOJbl PEIICHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEeMEHHOM,
MHOTOYJIEH ¢ MLedbMH KO3 (UUIUEHTaMH, KOPHM MHOTOYIEHA, HPUMEHSTh
JIeJIEHME MHOTOWIEHAa Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl pELIEHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuld, ONPEACIIUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHUH CMBICH,
WCIIOJIB30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 Juid BBIYMCICHHMS €ro 3Ha4yeHus,
NPUMEHATh ONPENEIUTENI JUIsl PELIEHUS CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YPABHEHUH,
MCCIIEI0BATh IIOCTPOEHHBIE MOJEIHM C IMOMOLIBI0 MAaTpUIl U ONPEAEIIUTEIIEH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEEHH C
palMOHANIBHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUISt npeoOpa3oBaHus
Jorapu(pMHUECKUX BBIPAXKECHUM;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMHUECKr€e YpPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NIEPEXOJ0B WJIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHbBIE TPUTOHOMETpUUYECKHE (POPMYIIBI JIJIsl MpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDOKEHUsS, YpaBHEHHs, HEpPaBEHCTBA II0 YCIOBUIO 3a/aud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuHuU U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aUMHO OOpaTHble (QYHKIUH, KOMMO3UlMA GyHKIMM, Tpaduk GyHKIUU,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB (PyHKITHI;

cBOOOHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaYeHUH QPyHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSAMU: UYETHBIE U HEUYETHBIC (PYHKIUH,
nepuonyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypaldbHBIM U
HeJIbIM TIOKa3zaresieM, rpaduk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIBIM
nokasaresieM, rpaduk KOpHS N-OW CTENEeHW Kak (YHKIMH OOpaTHOM CTENEeHH C
HaTYpaJIbHBIM ITOKa3aTeleM;

OTEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JIHHEWHas
(GYHKITUH, BBITIONHATH JIEMEHTAPHOE MCCIIE0BAHUE U IOCTPOCHHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH MOHSATUSIMU: TOKa3aTeslbHAs W JorapupMuyeckas
GbyHKIMUA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMU;

CBOOOZIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpeseseHue TPUTOHOMETPUUECKUX (PYHKITUM YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Trpaduku (GYHKIMA i1 WCCIENOBAHUS TIPOIECCOB M
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHAIM3a:

CBOOOJIHO ONEpUPOBATh MOHATUAMM: apuMeTHyeckas U TeoMeTpuyecKas
mporpeccusi, 0eCKOHEYHO yOBIBArOIasi reOMeTpUUecKasi MpOTrpeccus, TMHCHHBIA U
HKCIIOHEHIIUATIBHBIN POCT, (opMya CIIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM JJIsl PEIIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJTHO OIEPUPOBATH MOHIATHUIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTE, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTUYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATHh MMOHATHSIMH: HENPEPhIBHBIC (QYHKIIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIMS, HEMpEpbIBHAs Ha OTpe3Ke,
MIPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3374,

CBOOOJIHO OIEpUPOBATH TMOHATUSMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

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

UCIIOJIB30BaTh TEOMETPUUECKUUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTUKA:

CBOOOJTHO  OINEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpalu  Haj
MHOECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIPEACIICHUE, TEeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOUIMICA TOJYYUT CIECAYIOIIHUE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTO aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEpPUPOBAaTh MOHATUSAMH: HaTypajdbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIbHBIX U ILEJIbIX YUCEN, MCIOJIb30BATh MPU3HAKU JACITUMOCTH
uenbix yucen, HOJl u HOK HaTypanibHBIX 4Mcen JJIsl pelieHus 3a7a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE YMCa B alreOpandeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIOTHATH apU(PMETHIECKUE ONEepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELUIEHUS C  IOMOILBIO
PABHOCWIIBHBIX IIEPEXOOB;

OCYIIECTBISATh OTOOp KOpHEW TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBATh IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJBl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
jgorapuMUYECKHe W TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHATH TpaduyecKue METOAbI JUIsl PEIICHUs] YpPaBHEHU U HEPABEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIUPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIPDAKEHNs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENINM C HCIIOJIb30BAHUEM ammapara ajireOpsl,
WHTEPHPETUPOBATH NIOJyUYECHHBIN PE3yJIbTaT.

@OyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETPUYECKHE 00pa3bl ypaBHEHHMM U  HEpaBeHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIUPOBAHMUS M HCCIIEIOBAaHHUS peaslbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCITOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaUCHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIB30BaTh IPOM3BOJHYIO JUISl HAXOXKJICHMsS HAWIy4dlIero pEeuIeHUs B
IPUKIAAHBIX, B TOM 4YHCIE€ COLMAJIbHO-DKOHOMHMYECKHMX, 3ajadax, M
OINpENENICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3alaHHOro (GopMysiol wiu
rpaduxom;



CBOOOJTHO ~ ONEpHUPOBATH MOHATHSMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIMI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no Gpopmyie Herotona-JIeitonuna;

HAXOJIUTh TJIOMAIHN TUIOCKUX (GUTYP U 0OBEMBI TEJT C TOMOIILI0 HHTETPAJIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoimuecTBo yacos DJIEeKTPOHHbBIE
Ne (uudpossbie)
o/ HaumeHnoBanue pa3aesioB M TeM IPOrpaMMBbl Beero KoHTpobHbIe 0BpazoBaTETbHBIE
padoThI pecypes:
MHOX€ECTBO I€UCTBUTENBHBIX YACEI. MHOTOWIEHBI.
1 PanmonaneHble ypaBHEHHs U HepaBeHCTBA. CHCTEMBI 24 1 Axnace,Yuu.py
JIMHEWHBIX YpaBHEHUN
5 fg/;azzf:HZMrpa(bHKH. CreneHHast GyHKIHUS C IIEITBIM 12 1 ggiszl’lleHHe,
POIII
3 Apudmernueckuit kopeHb n-oil crenenu. MppannoHanbHble 15 | SAxnacc,
YpaBHEHUS [Ipocsemenue
4 [TokazarenpHas pynkuus. [lokazareapHble ypaBHEHUS 10 1 PolI
5 Jlorapudmuueckas ¢pyHkuus. Jlorapupmuueckre ypaBHEHUS 18 1 PO
6 TpUrOHOMETPUYECKUE BBIPAKEHUS U YPAaBHEHUS 22 1 Sxiace
7 [TocnenoBareabHOCTH M IPOIPECCUH 10 1 Sxmacc
8 HenpepsiBable pynkiuu. [IponszBoanas 20 1 Yuu.py
9 [ToBTOpeHme, 0600IIeHNEe, CUCTEMATH3AIINS 3HAHUMA 5 2 Yuu.py
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
Ne (uudpoBbie)
HaumeHnoBanue pa3aesioB M TeM IPOrpaMMBbl KonTtpoabHubie
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsl
HccnenoBanue QyHKIHHA ¢ TOMOIIBIO IIPOU3BOTHOMN 22 1 Yuu.py
2 [TepBooOpasHas 1 HHTETpa 12 1 SAxinacc
3 I'paduku TPUTOHOMETPHUECKUX (HYHKIIHHA. 14 1 Mpocermenie
Tpuronomerpruyeckue HepaBeHCTBA
4 HppanroHansHbIe, TOKa3aTeIbHBIC U JOTapUPMIUECKUE 24 1 Shnace
HEpaBEHCTBA
KommiekcHbie yncna 10 1 Yuu.py
HarypanbHsle u nensle yucna 10 1 Yuun.py
7 3aza4yu ¢ mapameTpamu 16 1 SAxnacc
g CucreMsl paliioHalbHbIX, I/Ippa\IJII/IOHaJ'II)HBIX MIOKa3aTeJIbHbIX 12 | Mpocsermente
U Jorapu(pMUYECKUX YpaBHEHUH
9 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allus 3HAHUN 16 2 Yuu.py
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoimmuecTBo
4acoB
KonTp
Ne ni/m Tema ypoka 0JIbHBI
Bcero e
pabot
bl
MHOx€eCTBO, OIlepaly HaJ MHOKECTBAMM U X CBOMCTBA 1
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHne TEOPETUKO-MHOKECTBEHHOTO anmapara Juisl peleHns 3aaa4 1
4 Panmonanbshblie ynciaa. OObIKHOBEHHBIE U IECTUYHbBIE TPOOU, MPOLIEHTHI, OECKOHEUHbIE |
NEePUOANYECKHE TPOOH
5 Pannonaneublie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, IPOLIEHTHI, 0ECKOHEUHbIE |
NEePUOANYECKHE TPOOH
6 [Ipumenenne nqpobeit v IPOLEHTOB JUIsl pelIeHNs TPUKIAIHBIX 3a7a4 1
7 [TpumeHnenue apoGeil U MPOLIEHTOB ISl PELICHUs IPUKIIAJHBIX 3a/1a4 1
8 [eiictBuTenpHbIe ynciia. PannoHanbHble U HppaliMOHAIBHBIE YHCIIA 1
9 Apudmerndeckue onepanum ¢ AeUCTBUTEIbLHBIMHI YU CIaMH 1
10 Moaynb A€HCTBUTEIBHOIO YHCIIA U €T0 CBOMCTBA 1
11 [TpuGnuxEHHbIe BEIYMCIICHUS, TPaBUIIa OKPYTIICHHS, IPUKU/IKA U OIIEHKA Pe3y/IbTaTa BHIYNCICHUN 1
12 OcHOBHBIE METO/IbI PEIIEHNUs LENbIX U APOOHO-PAlMOHAIBHBIX YPaBHEHUI U HEPABEHCTB 1
13 OCHOBHBIE METO/IbI pEeIIEHU LIEJbIX U IPOOHO-PAIMOHANBHBIX YPaBHEHHUI 1 HEPAaBEHCTB 1
14 OcHOBHBIE METO/IbI PEIIEHNUs LENbIX U APOOHO-pallMOHAIBHBIX YPaBHEHUI U HEPABEHCTB 1
15 MHorowwieHsl OT OJHON NEPEMEHHOM. [[e1leHre MHOTOUYIEHa HA MHOTOWIEH C OCTaTKOM. TeopeMa besy 1




16 MHuorowiensl ¢ 1ienpiMu kKoddduimentamu. Teopema Buera 1
17 Pewienne cucreM IMHENHBIX YPAaBHEHUN 1
18 Pemienue cucrtem JIMHEHHBIX YpaBHEHUM 1
19 Marpuiia cucTeMbl TUHEUHBIX ypaBHeHUH. OrnipeaeauTenb MaTpUIlbl 2X2, €ro reOMETPUUYECKUM CMBICI 1
Y CBOWCTBA; BHIYHUCIICHHE €T0 3HAYCHUS
20 Ornpenenurenb MaTpUIbl 2X2, €ro TeOMETPUUYECKUNA CMBICI U CBOWCTBA; BRIUUCIECHUE €r0 3HAUCHUS 1
21 [IpumeHeHue onpenenuTens Ais PEIIeHHs] CUCTEMbI TUHEWHBIX YPAaBHEHUN 1
22 Pemenne npukiiagHpIxX 3a/1a4 ¢ HOMOUIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUI 1
23 Pemienne npukiiagHpIxX 3a/1a4 ¢ HOMOUIBIO CUCTEMbI TMHEHHBIX YPaBHEHUI 1
24 KonTtponpHast padora: "PannonanbHble ypaBHEeHHS U HepaBeHCTBA. CUCTEMBI TMHEHHBIX YpaBHEHHHA" 1
25 I'paduk pynkuuu. InemMeHTapHbie IpeodpazoBanus rpadukoB QyHKIUH 1
2% Ob6nacTp onpeneneHus: 1 MHOKECTBO 3HaueHui pyHkun. Hymn dyakum. [pomexyTkn 3HaK 1
MIOCTOSTHCTBA
27 Uérnble u Heu€THbIE pyHKIMU. [leproanueckue pynkiuu. [IpomexyTku MOHOTOHHOCTH (pYHKIIMH 1
)% MaxkcumyMmbl 1 MUHUMYMBI QyHKIMH. HanOomnbiiee 1 HauMeHblee 3HaueHne pyHKIUN Ha |
IIPOMEXKYTKE
29 Jluneiinasi, kBagpaTHUuHas U ApoOHO-TMHENHAs PYHKIINH 1
30 DJeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOEHUE IPaUKOB ATUX (PYHKIIHIA 1
31 DIEeMEHTapHOE HUCCIIEIOBAaHUE U ITOCTPOCHHE IPpaUKOB ATUX (PYHKIUN 1
32 Crenens c 1enbM nokaszareneM. bunom HeroTona 1
33 Crenens ¢ nensM nokasareneM. buaom HeroTona 1
34 CrenenHas GyHKIIHS C HAaTypaJbHBIM U LIEJbIM NoKa3aTeneM. EE cBoiicTBa u rpadux 1
35 KonTponbhas pabota: "Crenennas ¢pynkius. E€ cBoiicTa u rpaduk" 1
36 ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHHU U €ro CBOMCTBa 1
37 Apudmerndeckuii KOpeHb HaTYPaJIbHOM CTEIIEHH U €ro CBOMCTBa 1
38 OyHKU, criocoObl 3a1anus GyHakiuu. Bzanmuo oopatueie hyakuun. Kommnosuius GyHkiuit 1




39 [TpeoOpazoBaHys YHCIOBBIX BBIPAKEHUMN, COJEPKAIINX CTETICHU U KOPHU 1
40 [Ipeobpa3oBaHust YUCIIOBBIX BBIPAXKEHUM, COIEPIKALIUX CTENIEHU U KOPHU 1
41 [IpeoOpa3zoBaHms YUCITOBBIX BHIPAXKCHHH, COAEPIKAIIUX CTEIICHH U KOPHH 1
42 Uppanuonanbubie ypaBHeHUA. OCHOBHBIE METO/IbI PEIICHUSI HPPALMOHAIIbHBIX YPABHEHHUIN 1
43 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS UPPALIMOHATIbHBIX YPABHEHUM 1
44 Uppanuonanbubie ypaBHeHUA. OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHAIIBHBIX YPABHEHHUI 1
45 PaBHOCWIBHBIE ITEPEXO/BI B PELICHUN UPPALUOHAIBHBIX YPABHEHUN 1
46 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUU UPPALUOHATIBHBIX YPaBHEHUI 1
47 PaBHOCWIBHBIE ITEPEXO/BI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1
48 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUU UPPALUOHATIBHBIX YPaBHEHUI 1
49 CgoiicTBa u rpaduk KOpHS N-0if cTENEeHN KaK (YYHKIIMA 0OpPAaTHOW CTETIEHH C HAaTypaJIbHBIM 1
[IO0Ka3aTeieM
50 CgoiicTBa u rpaduk KOpHs n-0if cTeneHn Kak (yHKIUKU 0OOpaTHON CTENEHH ¢ HaTypalbHbIM |
MoKazaresiem
51 Konrtponbnas pabora: "CpoiicTBa u rpaduk KopHs n-oii crenenu. MppannoHanbHble ypaBHEHUS " 1
52 CreneHs ¢ palluOHATBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENEM U €€ CBONWCTBA 1
54 CreneHs ¢ palluOHATBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
55 [Toka3zarenbHas ¢pyHKIMS, €€ CBOMCTBA U rpaduk 1
56 Hcnonp3oBanue rpaduka GyHKIUU AJIS peLICHUS] YypaBHEHHM 1
57 Hcnonp3oBanue rpaduka QyHKIMY U1 PELICHUs] YpaBHEHUH 1
58 IToka3zaTenbHble ypaBHEHUA. OCHOBHBIE METO/IBI PEIIEHNS IT0KA3aTEIbHBIX YPAaBHEHUI 1
59 [Toka3zarenbHble ypaBHEHUs1. OCHOBHBIE METO/BI PELIECHMS I0KA3aTEIbHBIX YPaBHEHUN 1
60 IToka3zaTenbHble ypaBHEHUsA. OCHOBHBIE METO/IbI PEIIECHUS [TOKA3aTEIbHBIX YPABHEHUIN 1
61 KonTtponbhas padora: "I[lokazarensnas Gynkius. [lokazaTensHble ypaBHeHus" 1
62 Jlorapudm umncna. CoiicTBa jJorapudpma 1




63

Jlorapudm uucna. CoiicTBa jgorapudma

1
64 Jlorapudwm yucna. CBoiicTBa norapugma 1
65 JlecsaTHYHBIC U HATYpAJIbHBIC JTOTaPHPMBI 1
66 JlecsaTHuHbIC U HaTYpAJIbHBIC JTOTapU(PMBbI 1
67 [IpeoOpazoBanue BEIpaXEHUH, COAEepPIKAMUX JTorapu(Mbl 1
68 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINUX JTOTaPHPMBbI 1
69 [IpeoOpa3oBanue BEIpaXEHUH, COICPIKAMUX JTorapu(GMbI 1
70 Jlorapudmuueckas GyHKIMsA, €€ CBOHCTBA U rpaduK 1
71 Jlorapudmmueckas QpyHKIus, €€ CBOUCTBA U Tpaduk 1
72 Hcnonb3oBanue rpaduka GyHKINU AT pelIeHUs] ypaBHEHU 1
73 Hcnonp3oBanue rpaduka QyHKIMH U1 PEIICHUsT YpaBHEHUH 1
74 Jlorapugmuueckue ypaBHeHUsl. OCHOBHbIE METO/BI pelIeHUs JIorapu(pMUUECKUX YpaBHEHHH 1
75 Jlorapudmuueckre ypaBHeHUs1. OCHOBHBIE METO/IbI PELIEHUS IOTapU(PMUUECKUX ypaBHEHUIN 1
76 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/bI peIlIeHUs JIorapu(pMUUECKUX YpaBHEHHH 1
77 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILIEHUH JIOTAPU(PMUUECKUX YpaBHEHUN 1
78 PaBHOCHIIBHBIE TTEPEXO/Ibl B pEIIEHUH JIOTapu(MUUECKUX YpaBHEHUN 1
79 Konrtponsnas pabora: "Jlorapudpmuueckas pynkuus. Jlorapupmuueckue ypaBHeHUS" 1
80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIIOBOTO apryMEeHTa 1
81 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC YUCIIOBOIO apryMeHTa 1
82 ApKCUHYC, apKKOCUHYC U apKTaHI€HC YUCIOBOTO apryMeHTa 1
83 ApKcuHYC, apKKOCUHYC ¥ apKTaHI'€HC YMCJIOBOT0 apryMEHTa 1
24 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJIEICHUE TPUTOHOMETPUUECKUX (PYHKIIUNA YHCIOBOTO :

aprymeHra
25 TpuronomeTrpuieckas OKpy>KHOCTb, OIPECICHUE TPUTOHOMETPUIECKUX (PYHKIUI YHUCIOBOTO |
apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1




87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1
89 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
90 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BHIPAKEHUIN 1
91 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1
92 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BHIPAKEHUIN 1
93 [Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1
94 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN 1
95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1
96 Peienne TpuroHoMeTprUUECKUX ypaBHEHUN 1
97 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
98 Peienne TpuroHoMeTprUUECKUX ypaBHEHUN 1
99 Pemenne TpuroHoMeTpruuecKUX ypaBHEHUN 1
100 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1
101 KonTponsHas pabora: "TpuroHoMerpruueckre BbIpaXKeH!s] U TPUTOHOMETpUUECKHEe ypaBHEHus" 1
102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TMOCIIEA0BaTeNbHOCTEH. MeTo1 MaTeMaTHueCKOM HHAYKIIUU 1
103 MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIEA0BaTENILHOCTH. MicTOpHs aHann3a 6€CKOHEUHO MaJIbIX 1
104 Apudmernueckast nmporpeccus 1
105 I'eomeTrpuueckas nporpeccust 1
106 beckoneuno yOpIBaroIIasi TeOMETPUIECKast TPOTPECCHUS 1
107 CymMma 6eckoHEeuHO yObIBaroIeii reoMeTpUYecKOoi MpOrpeccuu 1
108 JInHEeNHBIN ¥ 3KCIOHEHIMAIBHBIA pocT. Yncio e. @opmysa CIOXKHBIX TPOLIEHTOB 1
109 JInHEeNHBIN ¥ SKCIIOHEHIMAIBHBIN pocT. Yucio €. @opmysia CI0KHBIX IPOLICHTOB 1
110 Hcnonp30BaHre Tporpeccuu i pelIeHus peaibHbIX 3a7a4 MPUKIIAHOTO XapaKTepa 1
111 KonTtponbHas padora: "[locnenoBaTeabHOCTH U IPOTrpeccuu’” 1
112 HenpepsiBHBIC (DYHKIIMHM ¥ MX CBOWCTBA 1




113 Touka pa3pbeiBa. AcUMITOTHI TpadUKOB QYHKITUN 1
114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
115 CBoiicTBa (YHKIIMIA HEPEPHIBHBIX HA OTPE3KE 1
116 Meto MHTEpPBaJIOB JJIsl PEIICHUSI HEPABEHCTB 1
117 Meron UHTEPBAJIOB Ul PELICHUS HEPABEHCTB 1
118 Meto MHTEpPBaJIOB JJIsl PEIICHUSI HEPABEHCTB 1
119 [IpumMeHeHme CBOWMCTB HEMIPEPHIBHBIX (DYHKIIUN JJIsl pEIICHHS 3a/1a4 1
120 [IpumeHeHue CBOMCTB HEMIPEPHIBHBIX (YHKIUH JIJIsl pEIICHUS 3a/1a4 1
121 [lepBas u BTOpast npou3BOIHBIC PYHKIIUU 1
122 Ornpenenenne, reOMETPUYECKHUI CMBICIT IIPOU3BOAHON 1
123 Onpenenenne, GU3HMUSCKUN CMBICI IIPOU3BOHON 1
124 YpaBHeHHe KacaTeabHOU K rpaduky QyHKIUN 1
125 VYpaBHeHHEe KacaTeabHOU K rpaduky GyHKIUN 1
126 [Tpon3BoIHBIE 3NIEMEHTAPHBIX (GYHKLIUI 1
127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA 1
128 [Tpou3BoiHas CyMMBI, TPOU3BECHNS, YACTHOT'O U KOMIO3UIIUH (DYHKIIHI 1
129 [Tpou3BoiHas CyMMBI, TPOU3BEICHMS, YACTHOTO U KOMIIO3ULIUHU (PYHKITHIT 1
130 [IpousBoHas CyMMbI, IPOU3BEACHMS, YACTHOTO M KOMIIO3ULIUU (YHKIUI 1
131 KonTtponsnas padora: "[IponszBoanas” 1 1
132 [ToBTOpenue, 0600IIEeHNE, CUCTEMAaTH3aIks 3HaHui: Y paBHeHUS" 1
133 [ToBTOpenue, o6o0IIeHNE, cucTeMaTu3anus 3HaHui: "OyHkuun" 1
134 HtoroBast KoHTpoJIbHAs paboTa 1 1
135 Wrorosast KoHTpOJbHASA paboTa 1 1
136 [ToBTOpenme, 0600IIeHNE, CUCTEMATH3aIHs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoimmuecTBo
4acoB
Ne ni/m Tema ypoka Koutpo
Bcer
JIbHbIE
0
padoThI
1 [TpumeHeHre TPOU3BOJHON K UCCIIeIOBaHUIO (YHKIIMI HA MOHOTOHHOCTh U 9KCTPEMYMBI 1
2 [IpumeneHre mpon3BOIHON K UCCIETOBAHHUIO (DYHKIIMIA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
3 [TprumeHeHre MPOU3BOJHON K UCCIEeIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh M SKCTPEMYMBI 1
4 [IpumeneHre mpon3BOIHON K UCCIETOBAHHUIO (DYHKIIMIA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
5 [TpumeHeHre TPOU3BOJHON K UCCIIeIOBaHUIO (YHKIIMI HA MOHOTOHHOCTh U 9KCTPEMYMBI 1
6 [TpumeHeHre MPOU3BOHON K UCCIEeIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh M SKCTPEMYMBI 1
7 Haxoxxnenne HanOonbIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITMHM Ha OTpE3Ke 1
8 HaxoxneHne HauboIbI1Iero 1 HaMMEHbIIEro 3HaYeHHsI HeTIPEPhIBHOM (DYHKIIMK Ha OTpe3Ke 1
9 Haxoxxnenne HanOonbIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPBHIBHON (DYHKITMHM Ha OTpPE3Ke 1
10 HaxoxneHne HauboIbI1Iero 1 HaMMEHbIIEro 3HaYeHHsI HeTIPEPhIBHOM (DYHKIIMK Ha OTpe3Ke 1
11 Haxoxxnenne HanOonbIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITMHM Ha OTpE3Ke 1
12 HaxoxneHne HauboIbI1Iero 1 HaMMEHbIIEro 3HaYeHHsI HeTIPEPhIBHOM (DYHKIIMK Ha OTpe3Ke 1
13 [IpruMmeHeHrne nporu3BOIHOM ISl HAXO0XKICHUS HAWITYYILETO PENIEHUS B TPUKIAIHBIX 3a1a4ax 1
14 [IpumeHeHnre npoU3BOIHOM JJIsl HAXO0XKAEHUS HAWITYYIIEr0 PEIICHNS B IPUKIAAHbIX 3a1a4ax 1
15 [TprMeHeHre mpOn3BOJHON IS ONPEENIEHUs CKOPOCTH U YCKOPEHUS IIpolecca, 3aJaHHOro popMyioi 1
WM rpaduxkom
16 [TprMeHeHre mpOU3BOIHON IS ONPEENIEHUs CKOPOCTH U YCKOPEHUs IIpolecca, 3aJaHHOro popMysioi 1
Wi rpaduKomM
17 Kommozunus ¢pyHKImit 1
18 Komnosumus ¢pyHkumii 1




19 Kommozurus ¢hyHKImii 1
20 I'eomerpuueckue oO6pa3bl ypaBHEHHH Ha KOOPAMHATHON TNIOCKOCTH 1
21 ['eomeTpuyeckue 0Opa3bl ypaBHEHUH HA KOOPIWHATHOMN TIJIOCKOCTH 1
22 KoHntponbnas padora: "UccnenoBanue GyHKIHHA ¢ TOMOIIBIO TPOU3BOAHON" 1
23 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX 1
24 ITepBooOpazHblie steMeHTapHbIX GYHKIWN. [IpaBuia HaxXoXaCHHUS TIEPBOOOPA3ZHBIX 1
25 [TepBooOpa3ubie ameMeHTapHBIX QyHKIMIA. [IpaBria HaX0XIeHUS IEPBOOOPAZHBIX 1
26 Nurterpan. 'eomeTprdecKkuii CMBICT HHTErpajia 1
27 Brruncnenue onpenenéanoro naterpaia mo Gopmysne Herotona-Jleitbnuma 1
28 Boruncnenue onpenenéunoro uarerpaia mno gpopmysie Hoetotona-JleitOnuna 1
29 [Ipumenenne nuHTErpaNa 1 HAXOKACHUS TUIOMIAICH TNIOCKUX (QHUTYD 1
30 [TpuMeHeHne UHTErpana A1 HAXOXKACHUS 00bEMOB reOMETPUUECKUX Tell 1
31 [Ipumeps! pemennii quddepeHnnaIbHbIX YpaBHEHUH 1
32 [Tpumeps! pemieHnit quddepeHnaIbHbIX ypaBHEHUN 1
33 MaremaTnueckoe MOJEINPOBAHKE PEAIbHBIX IPOLECCOB € TOMOIIbIO U] PepeHInanbHbIX YpaBHEHUN 1
34 Konrponbnas pabora: "[lepBoobpazHas u unterpan” 1
35 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U TpaduKu 1
36 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu 1
37 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKH 1
38 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu 1
39 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKH 1
40 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHUI C MOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTH 1
41 OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOILBIO TPUTOHOMETPUYECKON OKPY>KHOCTH 1
42 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPaBHEHUI C MOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTH 1
43 OT100p KOpHEHN TPUTOHOMETPUUYECKHX YPABHEHUH C OMOILBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
44 Pelienne TpUroHOMETPUYECKUX HEPABEHCTB 1




45 PelieHne TpuroHOMETPUYECKUX HEPABEHCTB 1
46 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
47 PelieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
43 Kontponbnas padora: "['paduku Tpuronomerprudeckux GyHKIUNA. TpUroHoMeTpuiecKue 1
HepaBeHCTBA"
49 OcHOBHBIE METO/IbI PELLICHNUS [10KA3aTEIbHbIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PELICHHUS I0KA3aTEIbHBIX HEPABEHCTB 1
51 OcHOBHBIE METO/IbI PELLIEHNUS T0KA3aTEIbHbIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PELICHHUS I0KA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIEC METO/IbI pEeIICHUS JIOTapU(MIUUECKUX HEPABEHCTB 1
54 OcHOBHBIE METO/IbI PeIIeHUs JOrapu(PMUUECKUX HEPABCHCTB 1
55 OCHOBHBIEC METO/IbI pEeIIEHUS JIOTapu(hMUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
57 OcCHOBHBIE METO/IbI PEILIEHNUSI UPPALIUOHATIBHBIX HEPABEHCTB 1
58 OcCHOBHBIE METO/IbI PEILIEHNUSI UPPALIMOHATIBHBIX HEPABEHCTB 1
59 OcCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB 1
60 OcCHOBHBIE METO/IbI PEILIEHNUSI UPPALIMOHATIBHBIX HEPABEHCTB 1
61 I'paduueckue MeTO bl PELIeHNs UPPALMOHATIBHBIX YpaBHEHUN 1
62 I'padnueckue MeTob! peneHus: UppaoHaIbHBIX YPAaBHEHHUM 1
63 I'padmueckue MeTo bl pelieHHs TOKa3aTeIbHbIX YPaBHEHUN 1
64 ['padmyeckue MeTOABI pelICHHS MTOKa3aTebHBIX HEPABEHCTB 1
65 I'paduueckue MeTo bl penieHns JOrapuPpMUIECKIX YpaBHEHUH 1
66 ['padmyeckue MeToabl pereHus JJorapupMUIeCKuX HEPABEHCTB 1
67 I'padmueckue MeTo bl pelieHHs J0rapuPpMHUUECKUX HEPABEHCTB 1
68 ['padmyeckue MeToAbI pelIeHHs MOKAa3aTeNbHBIX U JJOTapU(PMUUECKUX ypaBHEHUI 1
69 I'padmueckue MeTOIbI pelIeHHUs MTOKa3aTeIbHBIX U JIOTapu(MUUIECKUX YpaBHEHHHA 1




70 ['padmyeckue METOABI peLICHUS MOKA3aTeNbHBIX U JIOTApU(PMUUYECKIX HEPABEHCTB 1
71 I'padmueckue MeToIbI pelICHHS MTOKa3aTeIbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB 1
72 Kontponbnas padota: "UppamnronaibHble, TOKa3aTeabHbIE U JIoTapupMuieckue HepaBeHcTBa" 1
73 KommuiekcHble uncna. AnreOpanueckas U TpUroHoMeTpudeckasi opMbl 3alMCH KOMITJIEKCHOTO YUCIIa 1
74 KommuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKask pOPMBI 3aHCH KOMITJIEKCHOTO YUCIia 1
75 Apudmerrdeckue onepanuu ¢ KOMILIEKCHBIMHA YUCIIaMHU 1
76 ApudmeTndeckre onepanuy ¢ KOMITICKCHBIME YUCIIaMU 1
77 N300paxeHne KOMIJIEKCHBIX YHCEN Ha KOOPIUHATHON TIOCKOCTH 1
78 N3o0paxenne KOMIJIEKCHBIX YUCET HA KOOPIMHATHOM MIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOTO Yncia 1
80 ®opmyna Myaspa. KopHu n-o#f cTeneHu u3 KOMIUIEKCHOTO YKCia 1
81 [TprMeHeHrne KOMIUIEKCHBIX YMCEN Ui pelieHus: (GU3NUECKUX U TeOMETPUUECKUX 3a7a4 1
82 Kontponbnas padota: "Komruiekcubie uncna" 1
83 HatypainbHble U 1ie1ble YKclia 1
84 Harypanbnbie u 1enbie yncia 1
85 [TpuMeHeHre TPU3HAKOB IEIMMOCTH LIEJIBIX YHCET 1
86 [TpuMeHeHre TPU3HAKOB IEIMMOCTH LIEJIBIX YHCET 1
87 [Tpumenenne npuszHakoB Aenumoctu nensix yucen: HOJl u HOK 1
88 [Ipumenenne npusHakoB aenumoctu nensix uyncen: HO u HOK 1
89 [IprMmeHeHre MpU3HAKOB JETUMOCTH LEJIBIX YHCEN: OCTATKH MO MOJTYJIIO 1
90 [IpumeHenne NpU3HAKOB AETUMOCTHU LENBIX YUCEN: OCTATKH 110 MOYJIIO 1
o1 [TpyuMeHeHre TpU3HAKOB IETMMOCTH IIeJIbIX YHCEeN: alropuT™ EBKina ams pemenus 3aay B [ebIX 1
yHuclax
92 KonTtponbhas padora: "Teopus nenbix yncen" 1
93 CucreMa 1 COBOKYITHOCTh ypaBHEHUl. PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-CIIE/ICTBUS 1
94 CucreMa ¥ COBOKYITHOCTh ypaBHEHUI. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA 1




95 OCHOBHBIE METO/IbI PELIEHUSI CHCTEM U COBOKYITHOCTEM PALIMOHAIIBHBIX YPABHEHUN 1
96 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN UPPALMOHAIbHBIX YPABHEHUM 1
97 OCHOBHBIE METO/IbI PELLICHUS] CUCTEM M COBOKYITHOCTEHM NTOKA3aTeJIbHbIX YPaBHEHUM 1
98 OCHOBHBIE METO/IbI PELIEHUSI CHCTEM U COBOKYITHOCTEM MOKA3aTEbHbIX YPaBHEHUM 1
99 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH JTorapu(MUIECKUX YPaBHEHHHA 1
100 OCHOBHBIE METOJIbI PEIISHUSI CHCTEM M COBOKYITHOCTEH JIorapu(PMUIECKUX YPaBHCHHM 1
101 [IpuMeHeHne cucTeM K peleHrI0 MaTeMaTHIECKUX 3a1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTe HAyKH U 1
peaabHOM KU3HU, HHTEPIPETALUS MOTYyYEHHBIX PE3YJIHTaTOB
102 [IprMeHeHre CUCTeM K PEIICHUIO MaTeMaTHYEeCKHX 33/1a4 U 3a]1a4 U3 Pa3INYHbIX 00JacTeil HayKu U |
pealbHOM JKU3HU, UHTEPIIPETALIUS MTOJIYYEHHBIX PE3yJIbTaTOB
103 [IpuMeHeHre HEpaBEHCTB K PEIICHUIO MaTEMAaTUYECKHUX 3a/1a4 ¥ 3a71a4 U3 PA3IMYHbIX 001acTel HayKu |
U peajbHOU KHU3HU, UHTEPIPETAIHS MOTYYSHHBIX PE3yIbTaTOB
104 KonTtponpHas padora: "CrucremMbl palliOHAIBHBIX, HPPAMOHAIBHBIX TIOKA3aTEbHBIX U |
Jorapu(MUUECKUX ypaBHEHUN"
105 PanuonaneHble ypaBHEHUS € TapaMeTpamMu 1
106 PanmonansHbIe HEpaBEHCTBA C TapaMeTpaMu 1
107 PanmonaneHbIe cUCTEMBI C TapamMeTpaMu 1
108 HppaunonaibHble ypaBHEHUSI, HEPABEHCTBA C TapaMeTPaMH 1
109 HNppannoHabHBIE CUCTEMBI C TApaMETPaAMH 1
110 ITokazarenbHbIe ypaBHEHHUS], HEPABEHCTBA C MTapaMeTpamMmu 1
111 [Toka3arenbHbIE CUCTEMBI C TAPAMETPAMU 1
112 Jlorapudmuueckue ypaBHEeHHUs, HEPABEHCTBA C MMapaMeTpaMu 1
113 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu 1
114 TpUroHOMETPUYECKHUE YPABHEHHUS C IapaMeTpaMHu 1
115 Tpuronomerpuyeckre HEPABEHCTBA C MapaMeTpaMu 1
116 TpUrOHOMETPUYECKHUE CUCTEMBI C ITAPAMETPAMU 1




HOCTpOGHI/Ie 1 UCCIICA0OBAaHUEC MAaTEMATHYCCKHUX MO,I[CJ'ICfI PpE€aIbHBIX CI/ITyaI_[I/Iﬁ C IIOMOIIBIO ypaBHeHI/Iﬁ

117 1
C mapameTpaMu
118 [TocTpoenue u uccne0BaHNEe MaTEMaTUYECKUX MOZEIIEH peabHbIX CUTYaLMH ¢ TOMOLIbIO CUCTEM |
YPaBHEHMH C MapameTpamu
119 [TocTpoenue u uccienoBaHre MaTEMaTUUECKUX MOJIENIEH PEATIbHBIX CUTYAllUi C IOMOILBIO CUCTEM |
YPaBHEHUH ¢ ITapamMeTpamu
120 KonTponbnas pabora: "3anauu ¢ napamerpamu” 1 1
121 [ToBTOpenue, 0600IIeHNE, cUCTEeMaTH3aIMs 3HaHUi: "Y paBHeHU" 1
P ) ) p
122 IToBTOpEeHME, 0000IIEHNE, CUCTEMATH3alKs 3HaHU: Y paBHEeHUS" 1
123 [ToBTopenue, 06o0IIeHNE, cucTeMaTH3alys 3HaHui: "YpaBHeHus. CuctemMbl ypaBHEHUI" 1
124 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanuii: "HepaBencrsa" 1
125 [ToBTOpeHme, 0000IICHUE, ccTeMaTh3anus 3Hanui: "HepaBeHncraa" 1
126 [ToBTOpenue, 0600IeHNE, cucTeMaTu3anus 3Hannii: "HepaBencTra" 1
127 [ToBTOpenue, o6o0menHue, cucreMaTu3sanus 3Hanui: "[IponsBonHas u e€ npumenenue" 1
128 [ToBTOpeHnue, 06001meHne, cucreMaTu3anus 3HaHui: "[Ipon3Boanas u e€ npumeHeHue" 1
129 [ToBTOpenue, o6o0mmenHue, cucreMaTu3anus 3Hanuil: "IlpousBoaHas u e€ npumeHeHue" 1
b b
130 [ToBTOpeHnue, 06001meHNe, cucTeMaTH3alus 3HaHui: "MHTerpan u ero npumeHenue" 1
131 [ToBTOpenue, o6o0IeHue, cucreMaTu3anus 3Hanuil: "OyHkun" 1
132 [ToBTOpenue, 06001meHne, cucreMaTu3anus 3HaHui: "OyHkuun" 1
133 [ToBTOpenue, o6o0IIeHNE, cucTeMaTH3aus 3HaHui: "OyHkuun" 1
134 HtoroBast KoHTpoJibHAs paboTa 1 1
135 Wrorosast KoHTpOJbHASA paboTa 1 1
136 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3aIIHsl 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 13 10







[TpunoxxeHnue k padoyeit mporpamme

«®@opMmbl yueTa padoyeil NporpaMMbl BOCIIMTAHMSD)

Yy OTHOIICHUH MEXAY YUUTEJIEM U €r0 YUYeHHUKAMHU, CIIOCOOCTBYIOIIUX TO3UTUBHOMY
BOCTIPUATHIO YYAITUMHUCS TPEOOBAHUN U MPOCHO yUUTEINS, TPUBJICYCHUIO NX BHUMAaHUS K
oOcyxaeMoii Ha ypoke HH(POpMAINK, aKTUBU3AIMH UX T03HABATEIbHON eI TeIbHOCTH;

MoOYX/IeHUE MKOJIHLHIUKOB COOJII0IaTh Ha YPOKE OOIIEPUHATHIC HOPMBI TTOBEICHUS,
npaBuIia OOIICHHSI CO CTAPIIMMHU (YUYUTEISIMUA) U CBEPCTHUKAMU (00yUYarOIITIMHUCS),
MPUHLIMIIBI Y4eOHOM TUCIUIUIMHBI U CAMOOPTaHU3allNN;

MPUBJICYCHNE BHUMAHHUS IIKOJLHUKOB K IIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YPOKax
SIBJICHHUM, OpraHu3aIus uX paboThl C TIOJIy9aeMOM Ha YPOKE COLUATIbHO 3HAYUMOM
uH(pOpMaIiel — MHUIMUPOBAHUE €€ 00CYKICHUS, BEICKA3bIBAHHS YIAIIUMUCS CBOCTO
MHEHHUS 10 €€ MOBOAY, BHIPAOOTKH CBOETO K HEM OTHOIICHHUS,

HCIIOJIb30BaHUE BOCIIUTATEIBLHBIX BO3MOKHOCTEH COJIep KaHusl yueOHOTO TIpeIMeTa
yepe3 AEMOHCTPALIUIO IETSIM IPUMEPOB OTBETCTBEHHOT0, TPAXKIAHCKOTO ITOBEICHUS,
MPOSIBIICHUS YEJIOBEKOIIO0US M 100pOCepACYHOCTH, Yepe3 0100 COOTBETCTBYIOLIUX
TEKCTOB JJIsl YTCHUS, 337124 JJIs PEelIeHuUs, TPOOIEMHBIX CUTYAI[Uil 1151 CTAHOBJICHHE
JIOBEPUTENBbHBIX 00CYXKJIEHHUS B KIIAcCe;

MPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (DOPM paOOThI yUAIIUXCS: HHTEIUICKTYAJIbHBIX,
JIETIOBBIX, CUTYallUOHHBIX UT'P, CTUMYJIMPYIOIIKUX TO3HABATEIbHYIO MOTHUBALINIO
HIKOJILHUKOB; TUCKYCCUN, KOTOPBIE AAIOT YHalTUMCS BO3MOKHOCTh MPUOOPECTH OTIBIT
BEJICHUS] KOHCTPYKTUBHOTO JTUAJIOTa; TPYMIIOBOI pabOThHI UK pabOTHI B Tapax, KOTOPhIE
yuaT IKOJbHUKOB KOMaH/JIHON paboTe U B3aUMOICUCTBHUIO C JPYTUMU JACTHMH;
BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE IOMOTaloT MOAAEPKAaTh MOTHBALIUIO
JileTel K MOIYYEHUIO 3HAaHUH, HATA)KUBAHUIO TO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOLIEHUHN
B KJIacce, TOMOTal0T YCTaHOBJICHUIO TOOpoKenaTenbHOU aTMochepsl BO BpeMsl YpOKa;
opranu3aius medcrsa, HACTABHUUECTBA MOTUBUPOBAHHBIX U APYAUPOBAHHBIX YUALTUXCSI
HaJl UX HEYCIEBAIOIINMH OJJHOKJIACCHUKAMHU, JIAlOIIETO MKOJbHUKAM COLIMAIBHO
3HAYUMBIA ONBIT COTPYJHUYECTBA U B3aUMHOM MOMOIIIH;

WHUIIMAPOBAHUE U TIOJICPIKKA NCCIIET0BATEIIbCKON IeATeIbHOCTH IIIKOJIBHIKOB B
paMKax peayin3aliyd MU WHIUBUIYaJIbHBIX U TPYNIOBBIX UCCIIEI0BATEIBCKUX MTPOEKTOB,
YTO JaCT MIKOJIbHUKAM BO3MOKHOCTh IPUOOPECTH HABBIK CAMOCTOSTEILHOTO PEIICHHS
TEOPETUUECKON MPOOIIEMbI, HABBIK TEHEPUPOBAHUS U O(hopMIIeHHsT COOCTBEHHBIX UJICH,
HaBBIK YBOKUTEIHLHOTO OTHOIIEHHUS K Uy>KHM HIESIM, 0(DOPMIICHHBIM B padoTax IpYyrux
Mccre0BaTesNel, HaBbIK IMMyOJIMYHOTO BBICTYIUICHHS TIEPE]T ayIUTOPHEH,
apryMEHTHPOBAHUS U OTCTAMBAHUS CBOSH TOUKH 3PEHUSI.
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JaHHBIC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



Brenurte nannsiel. Poccuiickas snektpoHHas mikoina https://resh.edu.ru/

2. MaremaTtruecKkue OJUMITHAIBI U OJIMMIINAJIHbBIC 33]1a4H, — [IEKTPOHHBIN
pecypc], — pexum pocrymna: http://www.zaba.ru.

3. Meroauka npenojaBaHusi MaTeMaTUKU — [3JIEKTPOHHBINA pecypc], — pekum
noctyna: http://methmath.chat.ru.

4. PeecTp mpuMeEpHBIX 00111€00pa30BaTEIbHBIX IPOrpamMM [AIEKTPOHHBIHN
pecypc], — pexkum nocrtyna: http://www.fgosreestr.ru.

5. [lyreBonurens «B Mupe HayKu» ISl KOJILHUKOB [3JIEKTPOHHBIN pecypc], —
pexum noctyna: http://www.uic.ssu.samara.ru

6. DIEeKTpOHHAs! XpEeCTOMATHS IO METOJUKE MPEMNO/IaBaHusl MaTeMaTUKU

[31ekTpoHHBIN pecypc], — pexum aocrtyna: http://fmi.asf.ru.
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