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HOACHUTEJBHAA 3AIINCKA

VY4eOHblil Kypc «AnreOpa ¥ Hadajga MaTEeMaTHUYECKOIO aHalIM3a» SBISETCA
OJIHUM W3 HanboJiee 3HAYMMBIX B IPOrpaMMe CpeaHEro ooiero oopa3oBaHws,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIeYMBaeT WHCTPYMEHTAJIbHYIO 0azy Juis
U3yUEHUSl BCEX E€CTECTBEHHO-HAYUYHBIX KypCOB, a C JIpyroil CTOpPOHBI, (hOopMHUpPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE OOy4YaloIIMXCAd Ha YPOBHE, HEOOXOIUMOM
JUI. OCBOEHUSI UHPOPMATHKH, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH U JPYTUX
muciuIuindH. B paMkax maHHoOro y4eOHOro Kypca oOydYaroliuecsi OBJIAJICBAIOT
YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH, KOTopas (QOpMyIHpPYET CBOU
JOCTHKEHHUS B MaTeMaTH4ecKoi popme.

VYyeOHblll Kypc anreOpbl M Hayajdl MaTEeMaTUYECKOrO aHalin3a 3aKJIaJbIBacT
OCHOBY JIJIl YCIICIIHOTO OBJIAJICHUSI 3aKOHAMH (PU3UKH, XUMUHU, OWOJIOTHH,
MOHUMAaHUSl OCHOBHBIX TEHJICHIIMN Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOMN >KU3HH,
MO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOJIb30BaTh MX JIA AajibHEWIiero oOpa3oBaHus U B
MIOBCETHEBHOW JKM3HMU. B TO ke Bpemsi OBIaJeHHE aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMH KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKA3bIBaTh
YTBEPKACHHUS C MOMOIIBI0 UHAYKIUU M PacCyXAaTh NETyKTHBHO, HCIIOIH30BAThH
00001IeHHEe M KOHKPETH3alUl0, a0CTparupoBaHUE M aHAJOTUI0, (POPMHUPYET
KpEaTUBHOE M KPUTUYECKOE MBITIIICHUE.

B xone u3yuyenust yueOHOro kypca «Anredpa M Hayaia MaTeMaTHYECKOTO
aHanu3a» OOydYarouIMecsl MOJy4aroT HOBBIM OMBIT PEIICHUs NPHUKIAJHBIX 3a]1ad,
CaMOCTOATEIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIETEH pealbHbIX CUTyaluH,
UHTEPIPETAllMd  TOJYYCHHBIX  pENICHWH, 3HAKOMATCA C  IpHUMepamu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe M HCKYCCTBE, C
BBIJIAIOIIIUMUCS MATEMAaTHIECKUMHU OTKPBITUSIMHA U UX aBTOPaAMHU.

VYyeOHblll Kypc 00JaJaeT 3HAYMTENIbHBIM BOCIUTATEIbHBIM MOTEHLIUAIIOM,
KOTOpBI peanu3yeTcss Kak dYepe3 YydeOHbIM wmaTepuan, CrnocoOCTBYIOMIMI
(OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUSA, TaK M 4Yepe3 crneuuduky ydeOHOi
NEeATENbHOCTH, TpeOyromed MNpOoAOKUTEIbHOW KOHIIEHTpAllMd BHUMAaHUS,
CaMOCTOATEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYyYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHusi aiareOpe M HadajgaM MaTeMaTHYeCKOIo
aHaJIM3a JEKUT ACSITEebHOCTHBIN MPUHIIU O0yYCHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hayajga MaTeMaTHUYECKOIO
aHaJIM3a» BBIACIEHBI CIEAYIOUINE COJepKaTeIbHO-MeToAnueckue JuHuu: «Hucna
U BBIUUCIICHUS», « DYHKIMU U rpadukm», « YpaBHEHUS U HEpaBeHCTBa», «Hauana



MaTEeMaTHYECKOTO aHanm3a», «MHOXkecTBa U JIOrTMKa». Bce ocCHOBHBIC
coJiepKaTeIbHO-METOIMYECKHE JIMHUUA HW3Y4YaloTCd Ha TMPOTSDKEHUHM JIBYX JIET
o0y4yeHHs Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHUs, €CTECTBEHHO JOTIOJIHSIS
JpyT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU TeMaMU W paszfenamu. JlaHHbBIN
yueOHBII KypC SBJISI€TCS MHTETPATHUBHBIM, TOCKOJBKY OO0beAMHSIET B cebe
COJIep)KaHWEe HECKOJIIbKMX MaTeMaTHYeCKUX JHUCUUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMATHYECKUN aHAIIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u gapyrue. [lo mepe Toro kak oOywaromipecs OBJIaeBalOT BCE Oolee
IIMPOKUM MaTEMaTHYECKHM aIllapaTroM, y HUX MMOCJIeI0BaTeIbHO (GOpMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYEeCKyl MOJelb peatbHON
CUTYyaIlH, PUMEHSATH 3HAHUS, TIOJYYCHHBIC TIPH M3YYCHUH Y4eOHOTO Kypca, IS
PEIICHUS CaMOCTOSATEIBHO C(POPMYTUPOBAHHOM MaTeMaTHYECKOMN 3a/layu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxkarenpHO-MeTOIMYECKasT JTUHHS «UMCla W BBIYHCICHUS) 3aBEpIIacT
(dbopMHUpOBaHNE HABBIKOB HMCIIOJIB30BaHMS JICHUCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOI0 0011ero oopasoBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0oe BHUMaHue  yJensiercss  (POPMUPOBAHUIO  HABBIKOB
parMOHAIBHBIX BBIYMCIICHUH, BKIFOYAIONIUX B Ce0s MCIOJb30BaHUE Pa3IMIHBIX
dbopM 3amucu 4YHCIIa, YMEHHUE JeNIaTh TMPUKHUAKY, BBITOIHATH MPUOINKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, padOTaTh C MAaTeMaTHUYECKUMH
KOHCTAaHTaMHU. 3HAKOMBIE OOYyYalomMMCS MHOXKECTBA HATYPAIbHBIX, IIEJIBIX,
parMOHANBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOTIOJHSAIOTCS  MHOYKECTBOM
KOMIUICKCHBIX YWCel. B  KakIoM H3 3THX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOICTBEHHBIC €My CHenupUYECKHe 3a7add W OIeparuu: JCJICHHE HaIelo,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIEJBIX YHCEN, OCOOBbIe CBOMCTBA
paIMOHANBHBIX U UPPAITMOHAIBLHBIX YHCEI, apU(PMETHICCKUE ONEpaIlii, a TAKKe
W3BJICUCHUE KOPHS HATYpPaJTbHOW CTENIEHW HAa MHOKECTBE KOMIUICKCHBIX YHCET.
brnaromapst mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIONB3YEeMBIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX NMPUMEHEHHUS IS PEIICHHs Pa3TuYHBIX 3a7a4
dbopMupyeTcsi pencTaBieHne O SANHCTBE MaTEMaTHKH KaK HAYKH W €€ pOJH B
MOCTPOCHUU MOJICTICH PEeaslbHOTO MHpA, MUPOKO HCIOIB3YIOTCS 000OIICHUE U
KOHKPETHU3AIIHS.

Jlnuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YEeTCs Ha MPOTSHKEHUU BCETO
oOydeHHs Ha YPOBHE CpeIHEro oOImero oOpa3oBaHUs, MOCKOJBKY B KaKIOM
pasznene IlporpaMMbl TIPeIyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIUX 3a1ad. B
pe3ynbTare OOydYarIMecs OBJIJCBAIOT PA3IUYHBIMU METOJAMU  PEIICHUS
palMOHANIBHBIX, HUPPAIMOHAIBHBIX, TMOKA3aTEeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUW, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
comepkammx mapaMmeTphl. [lomydeHHbIE YMEHHSI IIUPOKO HCHOIB3YIOTCS TPHU



UCCIIEJOBAHUU (YHKIIMM C MOMOILBIO MPOU3BOJHON, MPU PELICHUH MPUKIATHBIX
3aJa4 M 3a]a4 Ha HaXO)K/IeHHWEe HauOOJIbIIUX U HAMMEHbIINX 3HAUYE€HUN (YHKIIHH.
JlaHHas coepkaTenbHas JIMHUS BKIIOYAET B ce0s Takxke (POPMUPOBAHUE YMEHHI
BBIMOJNHATh  pacuéTel 1o  (opmynaM, mnpeoOpa3oBaHUsl  pPaLMOHAIIBHBIX,
UPPALOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TaKXKE BBIPAXKECHUH,
coJiepKalluX CTelneHu U Jiorapumel. braromaps u3ydeHHIO aiaredpanyeckoro
MaTepHajla  IPOUCXOAUT  JAJIBHEWIIEe  pa3BUTUE  ANTOPUTMUYECKOIO U
abCTPaKTHOIO MBILUIEHHUS OOy4arouuxcs, (OPMHUPYIOTCS HABBIKU JI€AyKTHBHBIX
paccyxaeHui, paboTbl €  CHUMBOJbHBIMM  (opMamMH,  HPEICTABICHUSA
3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEHl B BHJI€ PAaBEHCTB M HEPABEHCTB. Ausredpa
npemiaraeT 3(Q(EeKTUBHBIE HWHCTPYMEHTHI JUIsl PELICHUS MPaKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HATJIAIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak
A3bIKa HAYKH.

CopnepxxarenpbHo-MeTOIMYeCcKass JUHMUS «DyHKIMM U TpaduKn» TECHO
NeperuieTaeTcs ¢ JIPYruMU JIMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCJIEeN0BaTEIbHOCTh U3YyUeHUsI MaTepuaia. M3ydeHue creneHHowu,
NOKAa3aTeNbHOH, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpauKoB, UCHOJIb30BaHUEe (DYHKIMI JUIsl pelieHus 3ajad U3 JAPYTrux y4eOHbBIX
IPEIMETOB U PEAIbHON MU3HHU TECHO CBSA3aHO KAK C MAaTEeMaTHUYECKUM aHAJIH30M,
TaK U C PEIICHHEM ypaBHEHUH W HepaBeHCTB. llpu 3Tom OoibIIOE BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUS BhIpaKaTh (POPMYJIAMH 3aBUCUMOCTH MEXY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJYYEHHbIE (PYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUUN
U HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJY BEIMYMHAMHU B
paznuyHOi (opme: aHaTUTHYECKOW, rpaduueckoi U cinoBecHO. Ero usyudenue
CIIOCOOCTBYET ~ Pa3BUTUIO  AJNTOPUTMUYECKOIO MBIIUIEHHS, CIOCOOHOCTH K
0000IIEHNIO 1 KOHKPETH3ALUH, UCITOJIb30BAHUIO aHAJIOTH.

CopnepxarenbHass JuHua «Hauvana MaTeMaTH4YecKOro aHajiv3a» MO3BOJIAET
CYLIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MaTHYECKHX, TaK U NPHUKJIAJHBIX 3a]1ad,
JOCTYMHBIX OOy4YalOIMMCS, TaK KaK y HHUX MOSBISAETCS BO3MOXKHOCTb CTPOUTH
rpaduKy CIOXKHBIX (PYHKIMHA, OMPENeNATh HMX HauOOJIbIINE W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOMIAAUM GUTYpP U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpEHHsI TmpoueccoB. JlaHHasg cojepkarenpHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOXHOCTH TIOCTPOEHUS MAaT€MaTHYECKUX MOJEIEH pealbHbIX CHUTYyalHil,
NO3BOJISIET HAXOOUTh HAaWJIy4yllee pEIICHHWE B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMMYECKUX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO
aHaiIM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaTbHO-JIOTHUYECKOTO U
KPEaTHUBHOIO MBINUICHUS, (POPMHUPOBAHMIO YMEHUH pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B Hayke, TEXHUKE U UcCKyccTBe. OOywaroniyecs: y3HaKT O



BBIIAIOIINXCS PE3yJIbTaTax, IMOJTYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKH Kak
HAyKH, U 00 UX aBTOpaXx.

ConeprkarenbHO-METOAMYECKass TUHUA «MHOXECTBa U JIOTHKa» BKIIIOYAET B
ce0sl DJIEMEHThl TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JOTUKH. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHHSI POHU3BIBAIOT BECh KYPC IMIKOJIbHONW MAaTEMATUKH
U TpeajaratoT HamOoJiee YHUBEPCAIbHBIA SA3BIK, OOBEAMHSIONIMNA BCE Ppa3/eibl
MaTEeMaTUKU W €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMAaTUYECKHE
JUCIUIUIMHBL W MX TPWIOKEHUs B eauHoe uenoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh 00y4YaromeMycsi TOHMMaThb TEOPETHUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BATh €r0 JJIsi BBIPAXKEHHUS CBOMX MBICIIECH.
Jpyrum BaXKHBIM TPU3HAKOM MaTeMaTUKU KaK HAyKd CleayeT Hpu3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHMM M CJICIOBAHHE OIpeeIEHHBIM
OpaBWJIaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKU CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MbIIUICHHUS
o0Oy4Jaronmxcs, mo3BOJIIET UM CTPOUTh CBOM PACCY>KJEHUS HA OCHOBE JIOTHYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTHYECKOTO MBIIICHHUS.

B yuebHoM kypce «Anrebpa U Hayaja MaTEMaTHYECKOTO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOr0 MOJEIUPOBAHMS, KOTOpPbIC MPU3BAHbI
CrocoOCTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOEHUSI MOJIEIEH peaibHBIX
CUTYyallUid, HWCCIEAOBAHMS H3TUX MOJENEH C TOMOLIBI0 ammapara airedpbl u
MaTEeMaTHYEeCKOr0 aHajin3a, WHTEPIPETAINU TOJYYEHHBIX pe3ysibTaToB. Takue
3a/1aHus BIUIETEHBI B KAX/IbII U3 pa3iesioB MPOrpaMMBbl, TOCKOIbKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO UCIOJIb3YeTCs AJis peuieHusl MpUKIagHbIX 3anad. [lpu
pELIEHUH  pEaJbHBbIX  NPAKTUYECKUX  3aJady  oOydarlluecs  pa3BUBAIOT
HAOJIIOIaTETbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOB30BaTh  AHAJIOTUIO, 0000IaTh M KOHKPETH3UpPOBATH  IpoOIeMy.
JlestenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX —3a1a4
OpraHu3yeTCsl B IPOLIECCE N3YyUYEHUs BCEX TEM yueOHOro Kypca «Anredpa u Hadasna
MaTEMaTUYECKOTO aHATU3a».

Ha wusydyenne yueOHOTO Kypca «AnreOpa W Hayala MaTeMaTH4YECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA
10 KUIACC

Yucia 1 BBIYMCICHUA

Pannonanehpie yucna. OOBIKHOBEHHBIE U JECSTHUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoguueckue apodu. Ilpumenenue apoOeil M MPOLEHTOB s
peLIeHUs IPUKIAJHBIX 3a1a49 U3 Pa3JInYHbIX OTPACIIEH 3HAHUW U PEAIbHOW KU3HH.

JleicTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M MPpPAalMOHAJIBHBIE YHCIIA.
Apudmernueckue  omepauud € JEUCTBUTENBHBIMM  4YuciaamMu.  Momynb
JNEUCTBUTEIBHOIO Yncia U ero cBoicTBa. [IpuOnmxE€HHbIE BBIUNCIEHMS, NTpaBUIIA
OKPYIVICHHUs], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN.

Crenenp c¢ uenbiM nokaszareneM. buHom Herotona. Hcenonb3oBaHue
HoaXosen GopMbl 3aMCH IEHCTBUTENBHBIX YUCET AJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHNS JaHHBIX.

ApudmMeTnyecknii KOpeHb HaTypajJbHON CTENIEHU U €r0 CBOICTBA.

Crenenp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
NIEUCTBUTEIILHBIM TOKA3aTCIIEM.

Jlorapudm uymcna. CpoiicTBa norapudma. JleciTuuHble U HATypaJbHbIE
JA0Tapu(pMBI.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M APKTAaHI'€HC YMCIOBOI0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnectBa W TOXJIECTBEHHbIE NPeOOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIBHBIE ypaBHEHMS M ypaBHEHUsA-CIIeACTBUA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METOJbI PELICHUS LEIbIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOIOWIEHBI OT OJHOM NEpPEMEHHOMW. JleleHne MHOrodseHa Ha
MHOIrO4J€H ¢ ocrarkoM. Teopema be3dy. MHOrowiensl ¢  LEIbIMHU
kodddunmentamu. Teopema Buera.

[IpeoOpazoBanus YHCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTETICHH U KOPHHU.

HppaunroHanbHble YpaBHEHMS. OcHOBHBIE METObI peleHns
UPpaLMOHAIbHBIX YPaBHEHUIA.

IToka3zatenbHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHHs IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BEIpAKEHHM, COACPIKAITUX JTOTApU(MBI.

Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHBIE METO/IBI perieHus
JorapuMUYECKUX YPABHCHH.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIPAXKECHUH. Perienue TpuroHoMeTpuieCKuX ypaBHEHHM.



Pemenne cucreM nMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBbI JIMHEWMHBIX
ypaBHeHuil. Onpenenutens MaTpulbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOMCTBA, BBIYMCICHHE €r0 3HAYEHUS, TPUMEHEHHUE OIMPEHECIUTENS ISl PEIICHUS
CHUCTEMbI JIMHEMHBIX YypaBHEHUW. PemieHune npukiagHelXx 3a4a4 € [OMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHeHUU. lccienoBanue DOCTPOCHHOW MOJAEIU C
MIOMOIIBIO MATPUIL U ONIPEACTUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEaJbHOW CHUTYallMH C IMOMOUIBIO
yYpaBHEHU W HepaBeHCTB. [IpuMeHEeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/lad U3 Pa3IUYHbIX o0JiacTeld HayKu U peaibHOM
KU3HU.

DOyHKUMH U TPaPuKH

Oyukuus, crnocoObl 3aaanus (yHkuuu. B3aumMHO 00paTHbIE QYHKIUU.
Komnoszunust @ynkuuit. I'paduk  pyHkiuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpaduKoB GyHKIUH.

Ob6nactp omnpeneneHus 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkumm.
[TpomexyTku 3HaKonmocTosiHCTBa. YETHBIE W HEUETHBIE PyHKIMU. [lepuoanueckue
¢yakuu. [IpomMeXyTKM MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHUHHUMYMBI
dbynkuun. Hanbosnpiiee u HauMeHblliee 3HaueHus GyHKIIMU Ha TTPOMEXKYTKE.

Jluneiinasi, kBaJpaTudHass W JPOOHO-IMHEHHas (QYHKIUMU. DJIEMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE UX rpauKOB.

CreneHHast GyHKLUMS ¢ HATypaJbHBIM U LI€JIbIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduk KOpHS N-OW CTEeNeHW Kak (yHKUIMH OOpaTHOU
CTENIEHU C HATypaJIbHBIM [TOKa3aTeJIEM.

[loka3zatenbHass u jorapupmuyeckas (PyHKUMH, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpa@ukoB GyHKUNNA IS peIICHUs YpaBHEHUM.

Tpuronomerpruyeckass OKPYKHOCTb, OIPEAEIECHUE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

@DyHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IMpoleccax M SBICHUSX.
I'pacduxm peanbHBIX 3aBUCUMOCTEN.

Havana mareMaTH4eCKOro aHaJIM3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCJEIOBaTeIbHOCTEH. MeTton
MaTeMaTUYECKON UHIYKIIIH. MOHOTOHHBIE U OrpaHUYCHHbBIC
[I0CJIEOBATEIBHOCTU. VICTOpUS BO3HMKHOBEHHS MAaTE€MaTUYECKOIO aHalIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaromas
reoMeTpuyeckas nporpeccusi. Cymma OECKOHEUYHO YOBIBAIOIIEH T€OMETPUUYECKON
IPOTrpeccu. JINHENHBIN U 3KCHOHEHIMAIBHBIN pOCT. Yncno e. Dopmyiia CII0KHBIX
OpoLEHTOB. Mcronb30BaHWE MPOrpeccuy JUlsl PELIEHHs peajbHBIX 3aJad
IPUKJIAJHOIO XapaKTepa.



HenpepreiBHble (yHKIIMM W uX cBoicTBa. TOYkM pa3ppiBa. ACHMITOTHI
rpadukoB Qynkiui. CBoiicTBa (GYHKIMNA HENMPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pELICHUs] HepaBeHCTB. I[IpuMeHeHue CBOWCTB HENPEPBIBHBIX
byHKIUHN U1 perieHus 3aaad.

[lepBas u BTOpas npousBoaHbie GyHkuu. OnpeaeneHue, reoMEeTPUIECKU 1
(bU3UYECKUI CMBICI POU3BOJIHON. Y paBHEHHE KacaTeIbHOU K TpaduKky GhyHKIIUH.

[IpousBomHble  37MeMeHTapHBIX  (QyHKuWi.  [Ipom3BojmHass ~ CyMMBI,
MIPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU (PyHKITHH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, oOlepalMd HajJ MHOXKECTBAMHU M MX CBOWCTBA. JluarpaMmbl
Oitnepa—Benna. IIpumeHeHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
OTMHUCaHUsI peajbHBIX MPOLIECCOB U SIBJICHWH, MPU PEIICHUU 3ajlady U3 JPYrux
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMaTHUYECKOTO OOBEKTa, CIICJICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KIIACC

Yuciia v BbIYMCICHUS

Hartypanbhbie u uensie yucna. [IpumeHeHne npu3HAKOB AEIUMOCTU LENbIX
yycelsl, HauOombInui oOmui aenutens (mamee — HOJI) m HamMmeHbimee ooOiee
kpaTtHoe (nanee — HOK), octarkoB o moayinto, anroputma EBkiuaa s pereHus
3a/1a4 B 1EJIBbIX YHCTAX.

KommnekcHble uucna. AnreOpanyeckass M TpPUTOHOMETpUYEcKas (OpMbI
3alUCU KOMIUIEKCHOTO 4Hcia. ApU(pMETHYECKHE OIepauuud C KOMIUIEKCHBIMHU
yucinamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu N-0ii cTeneHn M3 KOMIUIEKCHOTO uncna. lIpumeneHue
KOMIUIEKCHBIX YMCEN ISl PEIICHUs] (PU3NYECKUX U TEOMETPUUECKUX 3a/au.

YpaBHeHUS U HEPABEHCTBA

CucreMa H COBOKYIHOCTb YPaBHEHUH W HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMbI-CIIEJICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  ypPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpuueCKuX HEPaBEHCTB.

OcCHOBHBIE METOJABI PEIICHUS TIOKA3aTCIbHBIX H  JIOTAPUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBl PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UpPpalMOHATBHBIX, TOKA3AaTEIbHBIX U JOTAPUPMUIECKUX YPAaBHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTApaAMETPAMHU.



[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajJad M 3ajJad M3 pasIuyHbIX oOnacTedl HayKW M peajbHOU
YKU3HH, NHTEPIPETALMS [IOJYyUYEHHBIX PE3YJIbTaTOB.

DOyHKUMU U TPaPUKH

I'padpux kommosurmu ¢Gyukumii. ['eomerpudeckue o0pa3bl ypaBHEHUU H
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckue QPyHKIMH, UX CBOMCTBA U TpadUKy.

I'paduueckne meTonpl pelieHus ypaBHEHHM W HepaBeHCTB. ['paduueckue
METObI PEUIEHU 33724 C MapaMETPAMMU.

Ucnonb3zoBanne rpapukoB (QYHKIMI A8 HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT MPH PELICHUU 3aJlad U3 APYTUX YYEOHBIX
PEIMETOB U PEAIbHOU KU3HH.

Havana mareMaTH4ecKoOro aHajm3a

[IpumeneHne nMpou3BOJHON K UCCIEA0BAHHUIO (DYHKIMI HA MOHOTOHHOCTH M
sKkcTpeMyMmbl.  HaxokaeHue — HauOonbIIero M HAaUMEHBIIEro  3HAYEHUM
HENpPepbIBHON (YHKIIMU HA OTPE3KE.

[TpumeHeHue NPOU3BOJHOM JUISI HAXOXKJEHUS HAWIYUIIEero pEIlIeHUs B
OPUKJIAJAHBIX 3ajadax, JUIsl OINPEJENeHUs] CKOPOCTH W YCKOpEHMs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0oOpa3HbIX. IllepBooOpasHbie
aneMeHTapHbIX QyHKMi. [IpaBuiia HaxoxIeHNs TepBOOOPA3HBIX.

WNHrerpan. I'eomeTpuueckuii CMBICII UHTETpaa. Beruncnenne
omnpenenéHHoro uaTerpana no gopmyne Hetotona-Jletbuuiia.

[IpumeHeHne wHTErpana s HaxOXKJIEHUs IUIOAAel MIOCKuX (uryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemiennit auddepeHnuanbHbIX ypaBHEHU. MartemaTuieckoe
MOJICIUPOBAHUE pEAJTbHBIX TPOIECCOB C MOMOUIbI0  auddepeHnanbHbIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xIaHCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA O0YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIecTBa,  MpEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHl W JPYroe), yMEHHE
B3aMMOJICMCTBOBATh C COUHUAIBHBIMA MHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSMHA U Ha3HAYECHHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOAILIEMY POCCUMCKONW MATEMATHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKOW MAaTEMATUYECKOM IIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHsSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCHUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3THYECKOTO TMOBEJECHHUS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KECHUM HAyKH W JEATEIbHOCTbIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOTO OYIYIIETO;

4) 3¢cTeTU4€eCKOro0 BOCIIMTAHMS:

3CTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAs 3CTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUI, BOCIIPUUMUYUBOCTh
K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusuecKoro BOCHUTAHMS:

c(OPMHPOBAHHOCTh yMEHHS TPHUMEHSATH MaTEMaTUYECKHE 3HAHUS B
MHTEpECcax 3I0pOBOT0O U 0€30MacHOTr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pPOBOE NHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTJIbIXa, PETyIsipHAs hU3HUecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIILHOM JEATENBHOCTHIO;

6) Tpya10BOrO BOCIIMTAHMSA:

TOTOBHOCTh K TPYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpPEC K
paznuyHbiM  chepam  TpoecCHOHANBHON  JESITEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccud u peaau3oBBIBAaTh COOCTBEHHBIC KHU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4eCcKoMy  OOpa3oBaHHIO U
caMoOOpa30BaHUI0 Ha TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTHYECKON HAMpPaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCITUTAHHUSA:

c(hOpMHUPOBAHHOCTh  JKOJIOTHYECKOH KYJIbTYpbl, TIOHUMAHHUE BIIUSHUS
COIMAJIBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSHHUE MPHUPOJTHON M COIMATIBLHOMN
Cpeibl, 0CO3HAHHUE TII00AIBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM, OPHCHTALIHS
Ha TIPUMCHCHHEC MAaTEMaTWYSCKMX 3HAHWW JUIS pPEHICHWS 3a7ad B 00JacTH
OKpYXaroleld cpepl, IUIAHUPOBAHUE ITOCTYIIKOB M OIGHKHM HX BO3MOXHBIX
MIOCJICJICTBUM IS OKPYKAFOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 O3HAHMS:

c(hOPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIICCTBEHHOW  NPAKTUKH, IOHUMaHUE
MaTEMaTHYCCKONH HayKd Kak cgepbl YeJOBEUECKOW JeSITeIbHOCTH, JTalloB eé
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIW3AIMH, OBJAJCHUE S3BIKOM
MaTEMaTUKH M MaTEeMaTHYCCKON KyIbTYypOod KaK CpPEICTBOM IIO3HAHHUS MUpa,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYI W HCCICIOBATEIBCKYIO JIEATEIbHOCTh
WHAVNBUAYAJIHHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble Jornueckue aeiicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUYCCKHUX
OOBEKTOB, TIOHSTHH, OTHOIICHUH MEXAy TMOHATUAMH, (HOPMYTUPOBATH
OTIpeJICICHNS TIOHATHH, YCTaHABINBATh CYNIECTBCHHBIN MpPHU3HAK KiacCU(HUKaINH,
OCHOBaHWS JIJ1s1 0000IIEHNS U CPAaBHECHHUSI, KPUTEPUHU TTPOBOIUMOTO aHAIN3a;

BOCIIPHHUMATh,  (OPMYJIUPOBaTh W  TPEOOPa30BBIBATH  CYKIICHUS:
YTBEPAUTEILHBIC ¥ OTPUIIATECIIbHBIC, EAMHUYHBIE, YaCTHBIC M OOIIHE, YCIOBHEIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPECUHUS
B (hakTax, JMaHHBIX, HAOMIOEHUAX W YTBEPKACHHSIX, MpEJIaraTh KPUTESPUHU IS
BBISBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JIeNIaTh BBIBOJBI C HWCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUCHUN 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITEIIBHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPIKICHUMA
(mpsiMBIE U OT MMPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS 1 BBIBO/IBI;

BbIOMpaATh crmoco0d perieHuss y4eOHOM 3amayu  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pelIeHHUs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).



ba3zoBble uccienoBareJbcKue 1eiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIBCKUM WHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MPOOJieMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO TTO3UIINI0, MHEHHE;

MPOBOJUTH CAMOCTOATENBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHHE
110 YCTaHOBJIEHHWIO OCOOEHHOCTEN MaTeMaTuuecKoro 00beKTa, SIBJIECHUs, MPOIEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMH, MPOIECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
NPOBEIEHHOTO  HAOJIONEHUsI, MCCIENOBaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOlecca, a TaKXKe BBIJIBUTATh
IIPEIOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH JACPUIIUTEI WHOOPMAIUHU, TaHHBIX, HEOOXOAMMBIX I OTBETa Ha
BOIIPOC U JIJIsl pEIICHUS 3a1a4H;

BBIOMpATh WH()OPMAITUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAITU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npencTaBiIeHUS;

CTPYKTYPHPOBaTh HH(POPMAIIUIO, TPEICTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpaUyueCcKy;

OIICHUBATh HaJEKHOCTD uH(popManu o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiicTBHUS

OOmenue:

BOCIIPHHHMMATh U (POPMYJIMPOBATh CY)KJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
IEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TTUCBMEHHBIX TEKCTaX, JIaBaTh MOSCHCHUS IO XOJy PEIICHUS 3a/avH,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMBl, peliaeMOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC HA TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHMX YYaCTHHKOB
nuainora, oOHapy)KWBaTh Pa3IMYMe M CXOJCTBO TO3WIMK, B KOPPEKTHOU (opme
(bopMyIHpOBaTH Pa3HOTJIACHS, CBOU BO3PAXKEHUS;

MIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, YKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOopMaT BBICTYIUICHHUS C YYETOM 3a1ad
IIPE3EHTAIMN U 0OCOOCHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIC YHHBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA



Camoopranuszanus:

COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIEHUS 3a/1a4u, BIOUPATh CIIOCO0 PEIIeHUs ¢
y4€TOM MMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI pEIICHUN C Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIA HHTEJJICKT:

BJaJeTh  HABbIKAaMM  TIO3HABATEIbHOM  pedieKCMH  KakK  OCO3HAHUS
COBEPILIAEMBIX JECUCTBUI U MBICIUTENbHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3ysbTara pEIICHHs
MaTeMaTHYEeCKOH 3a1auH;

NPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBUSIM, OOBSICHITH IPUUUHBI
JOCTHXKEHUS WM HEJIOCTHXKEHHS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITEJIbHOCTD:

MOHUMATh U HCIMOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJTbHOU
paboThl MpU pelIeHHH Y4yeOHBbIX 3ajad, NPUHUMATh I€Jdb COBMECTHOM
JESATeIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOThI, pacrpeneisTh
BUJIbI palOT, JOroBapuBaThbCs, OOCYXAAaTh TIPOILIECC U pe3yiabTaT pabdoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNIoBbIX (opmax paboThl (0OCyXAeHUs, 0OOMEH MHEHHI,
«MO3TOBBI€ IITYPMB» W HHBIE), BBINOJIHATH CBOK 4YacTh paboOThl U
KOOPJAMHUPOBATh CBOM JICUCTBUS C JPYTMMHM 4YJI€HAMU KOMaHbl, OIICHUBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMO/ICHCTBUSL.

INPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJacceoOydaromuics TOIYYHUT CIICAYIONINE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM pabodeil MporpaMMbl y4eOHOTO
Kypca « AnreOpa ¥ Hadajaa MaTeMaTHIECKOTO aHAII3a:

Yucia 1 BBIYMCJICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSIMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuogudeckas JapoOb, TPOIEHTHI, HWPPAIMOHAILHOE YHCIO, MHOXECTBA
pPaLMOHAJIBHBIX U JICCTBUTENBHBIX YUCEIl, MOAYJIb IEMCTBUTEIBHOTO YUCIIA;

OPUMEHSITh JIpOOM W TPOINEHTHI JJIs PEIICHUS NPUKIAJHBIX 331ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUM U PEATIbHOW KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIUMCICHUS, PABUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY PE€3yJbTaTa BEIYMCIICHUM;



CBOOO/IHO ONEpUPOBATh IOHSATHUEM: CTENEHb C IEJIbIM IOKa3aTeleM,
UCTIOJIb30BaTh MOAXOAIIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YHCEN Ul PELICHHUS
MPaKTUYECKUX 3aJ1a4y U MPEACTABICHUS TaHHBIX;

CBOOOJIHO OIEpUPOBaTh MOHATHEM: apUPMETHUECKUN KOpPEHb HaTypajbHOU
CTEIEHHY;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKA3aTENEM;

CBOOOJTHO ONEPUPOBATh TMOHATUAMM: JIOTapu(PM 4YUCIa, NECATUYHBIE W
HaTypaJbHbIE JTOTapU(MBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTA;

ONEPUPOBATh MOHATUAMU: APKCUHYC, aPKKOCUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUsSI U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHITHSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHJIBHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUJIBHBIE HEPABEHCTBA,

OPUMEHSTh PA3JIUYHbIE METOJbl PEIIEHUS pPAlUOHAIBHBIX M JIPOOHO-
palMOHAIIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MeJbIMU KO3(p(ULIHUEHTaMH, KOPHU MHOTOWIEHA, NPUMEHSIThH
JIEJIEHUE MHOTOYIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISL pELLICHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHUCTEMA JIMHEHWHBIX YpaBHEHUH,
MaTpula, ONPEACIUTENb MATpULBl 2 X 2 W €ro TIeOMETPUYECKHM CMBICII,
UCIIOJB30BaTh CBOWCTBA ONPENENUTENS 2 X 2 JUIs BBIYMCICHHS €ro 3HA4eHUS,
IPUMEHATh ONPENCINUTENN [UIl PEUIEHUS CHCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJIECJINPOBATH PEAJIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
MCCIIE0BAaTh ITOCTPOCHHBIE MOJEIM C IOMOLIBIO MATPHULl U OIPEIEIUTENEH,
VMHTEPIIPETUPOBATH MTOJTYYECHHBIN PE3yJIbTAT;

WCIIOJIb30BaTh CBOWMCTBA JEHCTBUUA C KOPHAMH Ui TpeoOpa3oBaHUS
BBIPAKCHUM;

BBITOJTHATH MPeoOpa30BaHMs YUCIOBBIX BBIPAKEHUN, COJIEPKAIINX CTEICHH C
pPalMOHAIIBHBIM ITI0KA3aTeIIeM;

UCIIO0JIb30BaTh CBOMCTBa norapumMoB TUTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBHIPAKEHUH;

cBOOO/IHO ONEpUpPOBaTh MOHATUSAMU: HUPpPALMOHAIbHBIC, MOKa3aTelbHbIE U
norapuMuUYecKue ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOILBbIO PAaBHOCHIIbHBIX
IIEPEXO0/I0B UJIN OCYILECTBIISIA IPOBEPKY KOPHEW;



IPUMEHSATh OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIbI AJIsi MpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

cBOOOJIHO ONepUpoBaTh MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoAuMble  (OpPMYJbl Uil  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICIUPOBAaTh pEabHbIE CHUTyallMd Ha S3bIKE airedpbl, COCTaBIAThH
BBIPQXKEHUS, YpPaBHEHHUs, HEPABEHCTBA IO YCIOBUIO 3aJauyd, HCCIEI0BaTh
IOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara ajreophl.

DOYyHKIMU U TPAPUKH:

CBOOO/IHO OIEpUPOBATh NOHATUAMU: (QPYHKILMS, CIOCOOBI 3aaHus (pyHKLHUH,
B3aUMHO oOOpaTHble (QYHKIMK, KOMMO3ULMS GyHKUMK, Trpaduk Q(yHKIUHU,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpauKoB QyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATHSAMHU: OOJACTh ONpPENETICHUS U MHOMXKECTBO
3HaYeHUH QYHKUNHU, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CcBOOOMHO OMEpUPOBATH TMOHATHAMH: YETHbIE M HEYETHBIE (YHKIIUH,
nepuoandeckrue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbl (YHKLIMHM, HauOOJblIee KW HauUMEHblLIee 3HaueHue (QyHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUSAMU: CTENEHHAs (PYHKLMS C HATYpaJbHbIM U
HenbIM MoKa3areiaeM, IpaduK CTENeHHOW (YHKIUU C HaTypaldbHBIM U IIEJIBIM
nokasaresieM, rpauk KOpHA N-OM cTeneHu Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM ITOKA3aTENEM;

OTIEpUpPOBATh TOHATUAMHU: JIMHEWHAs, KBaJpaTHYHas U JPOOHO-TMHEWHas
(YHKUUY, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEA0BAHUE U TOCTPOEHUE UX IPaUKOB;

CBOOOJHO ONEPUPOBATh MOHATUSAMHU: IOKa3aTeslbHAas W JorapupmMuyeckas
(yHKIMHU, UX CBOMCTBAa M TIpaUKH, KUCIOJIB30BATh MX TpapUKHA JUIS PEIICHHS
YPaBHEHHU;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpezeNeHue TPUTOHOMETPHUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCTIONb30BaTh rpaduku (YyHKIUN 71 HCCIEAOBAaHUS TMPOILECCOB U
3aBHCHUMOCTEM IpU pEUIeHUH 3a7ad U3 IPYruX y4eOHBIX MPEAMETOB U peaibHOU
KU3HU, BBIpaXaTh (hOpMyJIaMy 3aBUCUMOCTH MEXK/y BEJIHMUNHAMU;

Hauyana maTeMaTH4ecKOro aHaIu3a:

cBOOO/IHO OMNEpUPOBATh MOHATUSAMU: apudmeThdyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBbIBAIOIIasi TEOMETpUUYECKasi MPOTPECCUs, TUHEHHBIN 1
HKCHOHEHLUAIBHBIA POCT, (OpMyJia CIOXKHBIX MPOIEHTOB, UMETh MPEACTAaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOTPECCUU JJsl PELIECHUS peallbHbIX 3a/ad MPUKIATHOTO
XapakrTepa;



CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCIIEIOBATEIHLHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEI0BATENIbHOCTEN, MOHOTOHHBIE M OTPAHUYECHHBIE MOCIEIOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXKIECHUS MATEMAaTHYECKOrO aHalu3a KakK aHajn3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: HETPEPBIBHbIE (YHKIUU, TOUYKH
paspsiBa rpaduka QyHKIIMHA, aCUMOTOTHI Tpadrka (HYHKINY;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (GYHKIIUS, HENpEepbIBHAs Ha OTPE3Ke,
IPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMH JJIs pEIICHUS 3a/1a4;

CBOOOJTHO OMEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIIMM, KacaTelbHas K rpaduky GyHKINY;

BBIYUCIIATH MTPOU3BOJHBIE CYMMBI, MPOU3BEJICHUS, YACTHOIO U KOMIIO3ULIUH
JIBYX (DYHKIIMM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (PYHKITUA;

WCIIOJIb30BaTh T€OMETPUUYECKUN M (PU3UYECKHN CMBICT TPOU3BOJHON s
pelieHns 3aad.

MHoxecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh  MOHATHUSAMHU: MHOXECTBO, ONEpald  Haj
MHOXECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJis ONUCAHUs PeaTbHbIX
MIPOLIECCOB U SIBJIICHUH, PU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEJIMETOB,;

CBOOOJHO ONEPUPOBATh MOHATUAMH: OIpEACNICHUe, TEOopeMa, ypaBHEHHUE-
CJIE/ICTBHE, CBOMCTBO MAaTEMAaTUYECKOTIO 00BEKTA, 10KAa3aTEeIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS 1 HEPABEHCTRA.

K xonny oOyuenuss B11 KkjacceoOydarONIUMNCA TMOJYYUT CIIEAYIOIIHE
IpeAMETHBIE PE3yJIbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTEMaTUYECKOTO aHAIU3ay:

Yncsia 1 BBIYUCTICHUSA:

CBOOOJHO ONEpUpPOBATh MOHATHSAMHU: HATypaJlbHOE M LEJI0€ YHCIIO,
MHOECTBA HATYPAJIbHBIX M LEIbIX YHUCEN, UCIOJIb30BATh MPU3HAKU ACIUMOCTH
nensix yncen, HOJ[ u HOK HarypanbHbIX yucen Uil pemieHus 3aaad, IpUMEHSTh
anroput™ EBkinaa;

CBOOOJIHO OMNEpPUPOBATh IMOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBATh
HATypaJIbHBIC YKCIIA B PA3JIMUYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCJIO M MHOYKECTBO
KOMIUICKCHBIX YHCEN, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B anreOpanveckoil u
TPUTOHOMETPUUYECKON (pOopMe, BBITIOTHATH apu(PMeTruecKre oneparuy ¢ HUIMHU U
U300pakaTh Ha KOOPJIMHATHOM TMJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CcBOOO/IHO ONEpUPOBaTh MOHATUSMU: HUPpPALMOHAIbHBIC, MOKa3aTelIbHbIE U
jaorapu(MUYECKUe HEpPaBEHCTBA, HAXOAMTh HMX pEHIEHHS C  [OMOUIbIO
PaBHOCWIIBHBIX NIEPEXOIOB;

OCYILECTBIATh OTOOpP KOpHEH TMpH pEeUIeHMH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (OpPMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATh MOHATUSIMHU: CUCTEMA M COBOKYITHOCTh YPABHEHHUH U
HEPABEHCTB, PaBHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pAallMOHAIbHBIX, HPPALMOHAJIBHBIX, [T0KA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pearb paluHOHAIIbHBIE, UPPALMOHAIIBHBIE, NIOKa3aTeJbHBIE,
naorapuMUyYecKue M TPUTOHOMETPUYECKHWE YPAaBHEHMsI U  HEPABEHCTBA,
COZIepIKaIlIE€ MOJIYJIM U IapaMeETPBhI;

IPUMEHSTh TpaduyecKre METO/bl IJIsl PEIICHUs YPaBHEHUN U HEPaBEHCTB, a
TaKKe 3aJ1a4 C mapamMeTpamu;

MOJIETTUPOBATh peajbHble CUTyallMM Ha S3bIKE alnreOpbl, COCTABISTH
BBIPQ)KEHUS, YPaBHCHMS, HEPABEHCTBA M HX CHUCTEMBI [0 YCJIOBHIO 3aJ1a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIENM C HCIOJb30BAHUEM alllapaTta ajireopsl,
VUHTEPIPETUPOBATH ITOJYUYEHHBINA PE3YIIbTAT.

DOyHKUMU U TpaGuKH:

CTpOUTh TIpadUKU KOMIO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTapHOTrO
UCCJIEIOBaHUS U CBOMCTB KOMITO3UIIMM IBYX (DYHKUHUA;

CTPOUTh TE€OMETPUYECKHE O00pa3bl ypaBHEHMH U  HEpPaBEHCTB Ha
KOOPJAWHATHOM IIJIOCKOCTH;

CBOOOJHO OMEpUpPOBaTh MOHATUAMHU: TPAPUKH TPUTOHOMETPUUECKHUX
byHKITUH;

OPUMEHATHh (QYHKIMHM A7 MOJAEITUPOBAHUS M UCCIEIOBAHUS pEabHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

UCTIOJIb30BaTh MPOU3BOIHYIO Ul MCCIEA0BaHUS (HYHKIIMH HA MOHOTOHHOCTH
Y DKCTPEMYMBI;

HaXoAUTh HauOOJIbIlIEE U HAUMEHbIIEe 3HaYEHUSI (PYHKLHUN HENPEpHIBHOM Ha
OTpE3Ke;

UCIIOJIB30BaTh IPOM3BOJHYIO JUISI HAXO0XKJICHHUS HAWIy4dlIero peleHus B
OPUKJIAJHBIX, B TOM YHCIE COLHUAIbHO-DKOHOMHYECKHX, 3ajadax, Ul
ONpe/ieNICHUs] CKOPOCTH M YCKOpPEHHUs mpolecca, 3aJaHHOTro (opMysol uiu
rpaguKom;



CBOOOJTHO ~ OMEpUpPOBATH TOHATHSIMH: TEPBOOOpa3Has, OMpPeNeIEHHBIHN
UHTETpaj, HAXOAWTh IEPBOOOPA3HBIC AJIEMEHTAPHBIX (PYHKIIMH ¥ BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleionuiia;

HAXOJUTh TUIOMIAJN IIOCKUX GUTYP U 0OOBEMBI TEJT C TOMOIIBI0 UHTETPalia;

UMETh TMPEACTABICHHE O MAaTEeMAaTHYEeCKOM MOJICTUPOBAHUN Ha TpPHUMEpE
cocraBieHus nuddepeHIMaIbHBIX YpaBHCHU;

pemats MpUKIaJHbIE 3a7add, B TOM YHUCJIE COIUATBHO-IKOHOMHUYECKOTO M
du3nIecKoro xapakrTepa, CpecTBaMi MaTEMAaTHIECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/n

HaumeHnoBanuepasieioB u
TEeMIPOrpaMMBbl

KoauuecTBoyacon

Bcero KonTtpouabHubiepadoTsl

IIpakTyeckuepadoTHI

DJIEeKTPOHHbIE

(undposrbie)
o0pa3oBaTe/ibHbIepecypChl

MHO0XeCTBO JEHCTBUTENIBHBIX
qrcen. MHOro4JIeHsl.
PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMbI JTUHEHHBIX
YpaBHEHUH

24 1

Oynkiun u rpapuku. CreneHHas
(GYHKIUS C LEeJbIM TOKa3aTeaeM

12 1

Apudmernueckuii KOpeHb N-0i
CTETEHH.
UppanmonanbHbleypaBHEHUS

15 1

[MokazarenbHasg)yHKITHSL.
[Toka3zarenbHbICypaBHEHUS

10 1

JlorapudmuyeckasGpyHKIUS.
JlorapupmuyeckueypaBHEHHS

18 1

TpI/IFOHOMCTpI/I‘leCKI/IeBLIpa)KCHI/IH
" YpaBHCHHA

22 1

IlociemoBaTenbHOCTH U
MPOrpecCcuut

10 1

HenpepreiBHBICD yHKIINH.
IIpoussoanas

20 1

[ToBTOpenue, 06001IIEHME,
cUCTEMATU3ALMA3HAHUI




OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

136

10




11 KIIACC

KoanuectBouacos JJIeKTPOHHBbIE
Ne HanmeHoBaHMepa3ae/ioB U
n/m TEMIPOTrPaMMbI Bcero Konrposbubiepadorsl | IIpakTHuecknepadoThl (wndposie)
o0pa3oBaTeIbHbIEPECYPChI
1 UccnenoBanue ¢)yHKuni71 c 29 1
MTOMOIIBIO TIPOU3BOTHOM
2 IlepBooOpazHas 1 HHTErpaj 12 1
I'paduku TPUrOHOMETPHUYECKHX
3 ¢dbyakumid. TpuroHomeTpuueckue 14 1
HEPaBCHCTBA
HppaumnonaneHele,
4 MOKa3aTelIbHbIC U 24 1
Jorapu(pMHUYECKIEe HEPAaBEHCTBA
KomrinekcHbieuncna 10
HarypaneHbie u nenpieuncia 10
CHuCTeMBbI palliOHATIBHBIX,
7 HppaIOHAITEHBIX 12 1
MOKa3aTeIbHBIX U
JIOrapu(pMUUECKUX ypaBHEHUN
8 3aaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHwMeE, 0606meﬂfle, 16 5
CHCTEMaTU3alusA3HAHU I
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[MPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KoaunuecTBouacoB
Jarau3zy DJIeKTpOHHbIeNUPPOBLIEOOPA30BA
n Temaypoxka Bce Kontpoasubie | [lpakTuyeckn
YyeHust TeJIbHbIEPeCYPChI
/ ero | paGoThI epadoThI
n
MHoXecTBO, oIlepaliiy HaJ

1 ll » Oep . 1 4.09
MHOKECTBAMH U UX CBOMCTBA

2 JuarpammbiDiinepa-Benna 1 4.09
IIpuMeHeHne TeopeTuKo-

3 MHOKECTBEHHOT0 arnapara Jyis 1 5.09
peleHus 3a1a4
ParmonansHbIe ynca.

4 OOBLIKHOBEHHLIE U IECITUIHEIE 1 509
JpOOH, TIPOICHTHI, OECKOHEUHBIE '
nepuoanYecKre Apoou
ParmonanpHbIE YKca.

5 OOBIKHOBEHHBIE U JECATUYHBIE 1 11.09
JPOOH, IIPOLEHTHI, OECKOHEUHBIE ’
nepuoAnYecKre Apoou
IIpumMeHenne apoOei U MPOIIEHTOB

6 p P p 1 11.09
JUISL PEIIeHUs TPUKIIaIHBIX 3aa4
IIpuMeHenne ApoOel U MPOIIEHTOB

7 P P P 1 12.09
JUTS PEIICHUST TTPUKIIATHBIX 3a71a4

el CTBUTEIbHBIC YHCIA.

8 A 1 12.09

PanmmonansHEIC M




HppalOHAJILHBIC YHUCJIa

Apudmerrueckue oneparmm ¢
JIeMCTBUTENILHBIMU YHCIIaMHU

18.09

10

Monynbs AeCTBUTETHLHOIO YUCIa U
€ro CBOMCTBA

18.09

11

[TpuOnmxEHHBIE BBIYUCIICHUS,
IIpaBWJIa OKPYTJICHUS, IPUKUIKA U
OLIEHKA pe3yJIbTaTa BIYUCICHUN

19.09

12

OCHOBHBIE METO/IbI PELICHUS
LENbIX U APOOHO-pAIIMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

19.09

13

OCHOBHEBIE MCTOAbI pCUHICHUA
OCIIbIX U ,I[pOGHO-paI_[I/IOHaJIbHBIX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

25.09

14

OCHOBHBIE METO/IbI pELICHUS
HEJBIX ¥ APOOHO-PAITMOHATIEHBIX
YpaBHEHUH U HEPABEHCTB

25.09

15

MHoro4ieHsI OT OTHOU
IepeMEHHOM. [lenenne
MHOI'O4WJIEHa Ha MHOT'OUJIEH C
octaTtkoM. Teopemabesy

26.09

16

MHOTO4YICHBI C TENBIMA
ko3 unmenramu. Teopema Buera

26.09

17

PemennecncreMimHENHBIX ypaBHE
HUM

2.10

18

PemennecrucreMiauHeHbIXypaBHE
HUHI

2.10

19

Martpuiia CUCTEMBI IMHEHHBIX

3.10




ypaBHeHui. OnpenennTens
MAaTpHIIbl 2%X2, €ro
T€OMETPUYECKUN CMBICI U
CBOMCTBA; BBIYUCIICHUE €TO
3HAYCHUS

20

Onpexnenurens MaTpULbl 2X2, €ro
T€OMETPUYECKUN CMBICI U
CBOICTBA; BEIYUCIICHUE €T0
3HAYEHUS

3.10

21

[Ipumenenue onpenenuTens st
pELIEeHUs] CUCTEMBI JIMHEWHBIX
YpaBHEHUH

9.10

22

Pemenne nmpukiagHeIx 3a1a4 ¢
ITOMOILBIO CUCTEMBI IUHEUHBIX
ypaBHEHUH

9.10

23

Pemenne npuknagHbIx 3a1a4 C
IIOMOIIBIO CUCTEMBI JIMHEWHBIX
yYpaBHEHUH

10.10

24

KontponbHas pabora:
"PanroHanbHble ypaBHEHUS U
HEpaBEHCTBA.
CucreMbUIMHEMHBIXYpaBHEHUN "

10.10

25

OyHKIHS, CTIOCOObI 3aaHUS
¢bynkuuu. Bzaumao obpaTHble
dbyaknun. Kommnosurusdyakmmit

16.10

26

I'paduk hyHakumum. DnemMeHTapHbIE
npeoOpa3oBaHus rpaguKoB

b yHKIII

16.10




27

OO6nactp omnpeneneHus u
MHOKECTBO 3HaUYCHUH (DYHKIIHU.
Hynu ¢pyaxuun. [IpomexyTku
3HAK IIOCTOSHCTBA

17.10

28

YérHble 1 HEUETHBIC (DYHKIUU.
[Teproanueckue GyHKIUU.
[TpomekyTKUMOHOTOHHOCTH (D YHKIT
uu

17.10

29

MaxkcuMyMBbl 1 MUHUMYMBI
¢bynkuuu. Haubonemiee u
HaMMeHblIee 3HaYeHne GpyHKunn
Ha MPOMEXKYTKE

23.10

30

JInnelinas, KBagpaTuyHas U
IpoOHO-TMHENHHas QYHKIH

23.10

31

DneMeHTapHOe UCCeIOBaHUE U
MocTpoeHue rpauKoB ITUX

byHKIMMA

24.10

32

DJIeMEHTapHOE UCCIEIOBAHUE U
MOCTPOEHHUE TPaUKOB ITUX

byHKIMI

24.10

33

CreneHsb ¢ 1eab6IM IOKa3aTeIEM.
bunom Herotona

6.11

34

CreneHsb ¢ 1eabIM IOKa3aTeIeEM.
bunom Herorona

6.11

35

CrenenHast GpyHKIHMS C
HaTypaJIbHBIM U LIEJIBIM
nokasareiaeM. EécBolicTBa n

rpaduk

7.11




36

KonTposneHasg padora: "Crenensas
p p
¢dbynaknus. E€ croiicTBa u rpadux”

7.11

37

Apudmernueckuii KOpeHb
HAaTypaJIbHOMN CTETIEHU U €TO
CBOMCTBA

13.11

38

Apudmernaeckuii KOpeHb
HaTYpaJbHOH CTENEeHU U €ro
CBOMICTBA

13.11

39

[TpeoOpa3zoBaHms YUCITOBBIX
BLIpa)KeHI/Iﬁ, coacpiKalnX CTCIICHU
U KOpHU

14.11

40

[TpeobpazoBaHUs YHCIOBBIX
BBIPXKEHUI, COJIEPIKALTNX CTEICHH
1 KOPHHU

14.11

41

[IpeoOpa3zoBanms YUCITOBBIX
BBIPKEHUH, CONIePIKALTNX CTETICHH
Y KOPHH

20.11

42

HppainmoHanbHble ypaBHEHUS.
OCHOBHBIE METOZBI PEIICHUS
UppaLMOHATIbHBIX YPABHEHUN

20.11

43

HppanumoHanbHble ypaBHEHMUS.
OCHOBHBIE METO/BI PELICHUS
UPPaLMOHATIbHBIX YPABHECHUN

21.11

44

HppanmoHanpHble ypaBHEHUS.
OCHOBHBIE METObI PELICHUS
UPPaLMOHATIbHBIX YPABHEHUN

21.11

45

PaBHOCHIIBLHBIC nepexoanl B
pEeIICHUN UPPALUOHATIBHBIX

27.11




ypaBHEHUU

46

PaBHOCUIIBHBIE TTEpEX OB B
pELIEHNU UPPalUOHATBHBIX
YpaBHEHUH

27.11

47

PaBHOCHIIBHBIE IEPEXO/BI B
pELICHUU UPPALHOHAIBHBIX
ypaBHEHUH

28.11

48

PaBHOCUIIBHBIE ITEpEXO/BI B
pELIEHNN UPPALUOHATBHBIX
YpaBHEHUH

28.11

49

CaoiicTBa 1 rpaduk KOpHs N-0if
CTETIEeHU KaK (QYHKIUU 0OpaTHOM
CTETIEHU C HaTYpaJbHBIM
HoKa3aTeIeM

4.12

50

CaoiicTBa 1 rpaduk KOpHs N-0if
CTETIEHU KaK (YHKIUU 0OpaTHOM
CTETIEHU C HAaTYpaJIbHBIM
HoKa3areneM

4.12

51

KonTtponbshas pabora: "CBoiicTBa u
rpaduK KOpHs N-0if CTENEeHN.
HppanmonansHpleypaBHeHNA"

5.12

52

Crenens c paluoHaIbHBIM
HOKa3aTeJIeM U e€ CBOWCTBa

5.12

53

CreneHb ¢ paluOHAIbHBIM
OKa3aTeJIEM U €€ CBOMCTBA

11.12

54

Crenenp ¢ pallMOHAIBHBIM
oKa3aTejeM U €€ CBOIiCTBa

11.12

55

[TokazatenbHas GpyHKIUS, €€

12.12




CBOMCTBaA U TpaduK

Hcnonb3oBanue rpapuka GyHKIUN

56 . 12.12
JUISL peILICHNs] YpaBHEHN ]
Hcnons3oBanue rpaduka KIIUH

57 pad Ny ym 18.12
JUTSL PEIICHUsT ypaBHEHUH
[Toka3aTenpHbIE ypaBHEHHS.

58 | OcHOBHBIE METOBI pEIICHUS 18.12
[I0Ka3aTeIbHbIX ypaBHEHUN
[TokazarenbHble ypaBHEHHS.

59 OCHOBHBIC METO/IbI PEIICHUS 19.12
ITOKa3aTeJIbHBIX YPaBHEHUU
IToka3aTenbHbIE ypaBHEHUS.

60 | OcHOBHBIE METOBI pEIICHUS 19.12
NOKa3aTeIbHBIX YPaBHEHUN
KonTponbhas padora:

61 "Tloka3arenbHast GyHKIIHUS. 25.12
IToka3arenbHble ypaBHEHUS"
Jlorapudmuauca.

62 N 25.12
CaoiicTBanorapudma
Jlorapudmuucna.

63 . 26.12
CaoiicTBanorapupma
Jlorapudmuucna.

64 . 26.12
CaoiicTBasiorapugma
JlecsaTuaHbIC U

65 15.01
HaTypaJbHBIETIOTapu(pMBbI
JlecsaTuaHbIE U

66 15.01
HaTypaJbHbIeTorapu(pMbl

67 [TpeobpazoBaHUEBBIPAKCHHIH, 16.01




coJiepKaluXxaorapuQmol

68

[TpeobpazoBaHUEBBIPAKECHHIH,
coJiepKanuxaorapumol

16.01

69

[IpeoOpazoBaHHEBBIPAKEHU,
coiepKauxIorapuMpl

22.01

70

Jlorapudmuueckas pyHkus, eé
CBOHCTBaA U TpapuK

22.01

71

Jlorapudmmueckas QyHkIus, eé
CBOMCTBaA U TpaduK

23.01

72

Hcnonb3oBanue rpapuka GyHKIUNA
JUISL peILICHNs] YpaBHEHUH

23.01

73

Hcnonps3zoBanue rpaduka GyHKIAN
JUISL pelIeHrsl ypaBHEHUM

29.01

74

Jlorapugmuueckue ypaBHEHHUs.
OCHOBHBIE METO/BI PELICHUS
JOrapu(pMUUECKUX ypaBHEHUN

29.01

75

Jlorapugmuueckue ypaBHEHHs.
OCHOBHBIE METO/Ibl PELLICHUS
Jorapu(pMUUYECKUX ypaBHEHUI

30.01

76

Jlorapugmuueckue ypaBHeHUs.
OCHOBHBIE METO/BI PELICHUS
JOrapu(pMUUECKUX ypaBHEHUN

30.01

77

PaBHOCUIIBHBIE TTIEpEXO/BI B
pelieHuu JorapupMuIecKiux
YpaBHEHUH

5.02

78

PaBHOCHITBHBIE TIEPEXO/bI B
peLIeHNH Jorapu(PpMUIECKIX
YpaBHEHUH

5.02




79

KontponbHas pabora:
"Jlorapudmuueckast GyHKITHS.
Jlorapugmuueckne ypaBHeHHS"

6.02

80

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOI'0 apryMeHTa

6.02

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOI0 apryMeHTa

12.02

82

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YUCIIOBOI'O apryMeHTa

12.02

83

ApKCUHYC, apKKOCUHYC U
apKTaHTEHC YKCIIOBOTO apryMEHTa

13.02

84

Tpuronomerpuueckas
OKDY>KHOCTb, OIIPEJIEIICHUE
TPUTOHOMETPUYECKUX (PYHKIUI
YHCIOBOrO apryMeHTa

13.02

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEJIEIICHHE
TPUTOHOMETPUYECKUX (PYHKIIUI
YHCJIOBOrO apryMeHTa

19.02

86

OCHOBHBIETPUTOHOMETPUUECKHEPO
PMYIIBI

19.02

87

OCHOBHBICTPUTOHOMETpUUIECKUEPO
PMYITBI

20.02

88

OCHOBHBIETPUTOHOMETPHYECKHE(DO
PMYJIbI

20.02

89

OCHOBHBIETPUTOHOMETPUIECKHEPO
PMYITBI

26.02

90

[IpeobpazoBaHUETPUTOHOMETPUYEC

26.02




KUXBBIPAXKCHU I

HpeO6pa30BaHI/ICTpI/IFOHOMeTpI/I‘{eC

91 . 27.02
KUXBBIPAKEHUH
[TpeoOpa3oBaHUETPUTOHOMETPHUEC

92 beObP Hetp p 27.02
KAXBBIPAKCHUN

93 ITpeoGpa3oBaHUETPUTOHOMETPHUEC 4.03
KUXBBIP)KCHU I '
PemenunerpuronoMerpruueckuxypa

94 e P P 4.03
BHEHUI
PemennerpuroHoMeTpuueckuxypa

95 . P P P 5.03
BHEHUI
Pemenuerpuronomerpuueckuxypa

96 P P P 5.03
BHEHUI
Pemennerpuronomerpuueckuxypa

97 et P P 11.03
BHEHUI
PemennerpuroHoMeTpruecKkuxypa

98 e P P 11.03
BHEHUI
PemennerpuroHoMeTpuueckuxypa

99 e P P 12.03
BHEHUI

10 | PemeHueTpuroHoMeTpHUECKUXypa 12.03

0 BHEHHIA '
KontponbHas pabora:

10 "TpUroHomMeTpuyeCcKue

18.03

1 BBIPAKCHUS U
TPUTOHOMETPUUYECKHE ypaBHEHHS"

10 [TocnenoBaresbHOCTH, CIIOCOOBI

2 3aJaHus II0CIEI0BATEIILHOCTEN. 18.03

Mertox MaTeMaTUYeCKOU




HHAYKIIUHN

MOHOTOHHEBIE U OT PAHUYCHHBIC

;O nocieaoBareabHoCcTU. MicTopust 19.03
aHasn3a 0ECKOHEYHO MaJlbIX

10

4 Apudmernueckasmporpeccus 19.03

10

5 ['eomeTpuyeckasmporpeccus 1.04

10 | beckoneyHoyObIBarOLIasTeOMETpU 104

6 YeCcKasporpeccus

10 CymMmMa OeckoHEeUHO yObIBaroLIen 504

7 r€OMETPUYECKON IPOrpeECCUU

10 JIMHENHBINA U DKCIOHECHIIMATIbHEIN

3 poct. Hucno e. @opmysa CI0KHBIX 2.04
MIPOLIEHTOB

10 JInHEeWHBIN U SKCIOHESHIIUAJIbHBIN

9 poct. Hucno e. ®opmyna CI0XHBIX 8.04
IIPOLICHTOB

11 Hcnonp3oBanue nporpeccuu st

0 pelnieHus pealibHbIX 3a/1a4 8.04
MIPUKIIAJHOr O Xapakrepa

11 Kontponbnas pabora:

1 "TTocaenoBaTeIbHOCTH U 9.04
nporpeccun”

11 HenpepbiBHbIE QYHKINH 1 UX 9.04

2 CBOICTBa

11 Touka pa3pbiBa. ACUMITOTHI 15.04

3 rpadukoB GyHKIUN




11 CBoiicTBa QyHKIUI HEMTPEPHIBHBIX 15.04

4 Ha OTpe3Ke

11 CaolicTBa GyHKIIUN HETIPEPHIBHBIX 16.04

5 Ha OTpe3Ke

11 Meron MHTEpBAIOB AJIs PEIICHUS 16.04

6 HEPaBEHCTB

11 Meron nHTEpBAIOB AJI PELICHUS 2704

7 HEPABEHCTB

11 MeTtoa UHTEpBaJIOB [JIsl PELLIEHUS 2204

8 HEPaBCHCTB

11 [TpumeHeHMEe CBOMCTB

9 HEeNpPepbIBHBIX PYHKUUN 115 23.04
peleHus 3aaa4y

12 IIpuMeHeHne CBOMCTB

0 HEMPEPBIBHBIX PYHKIUN IS 23.04
pelieHns 3a1a4y

12 [TepBas u BTOpas Npou3BOIHEIE 29.04

1 G yHKITIT

12 Omnpenenenue,

2 Ir€OMETPUYECKUNCMBICIIIIPOU3BOIH 29.04
oM

12 Omnpenenenue, 30.04

3 (bu3NYECKUNACMBICITIPON3BOAHON

12 YpaBHEeHHE KacaTeIbHON K 30.04

4 rpaduKy QyHKIHA

12 YpaBHEHHE KacaTeIbHON K 6.05

) rpaduKy QyHKIUN

12 [Tpon3BoaHBIEAIEMEHTAPHBIX D YHK 6.05




117071

12 [Tpon3BoaHBIEAIEMEHTAPHBIX QD YHK 1 705

7 Ui

12 [TpousBogHAas CyMMBI,

3 MPOU3BEAECHUS, YACTHOTO U 1 7.05
KOMITO3UIINH (DYHKIIHIA

12 IIponusBoaHast CyMMmBl,

9 MIPOM3BEACHHS, YACTHOI'O U 1 13.05
KOMITO3UIIMH () YHKITUN

13 [Tpou3sBogHast CyMMBI,

0 IIPOU3BEJCHUS, YACTHOIO U 1 13.05
KOMITO3UIINH (DYHKIIMIHA

13 KouTtponshaspabora: 1 1 14.05

1 "ITpou3BogHas"

13 [ToBTOpenue, 06001IEHNE,

5 CHUCTEMaTU3alMs 3HAHW: 1 14.05
"VpaBHenus"

13 [ToBTOpenue, 06001ICHHE,

3 CUCTEMaTU3alMs 3HAHWUMN: 1 20.05
"®yHkun"

13

4 HToroBasikoHTpoIbHasspaboTa 1 1 20.05

13

5 HToroBasikoHTposIbHasspaboTa 1 1 21.05

13 [ToBTOpenue, 06001ICHNHE, 1 21,05

6 cUCTeMaTH3alUsA3HAHU I

OBILIEE KOJIMYECTBO YACOB I1O 136 10

[MTPOI'PAMME










YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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YYPEXXAEHUE "COJNISHCKAS CPEJHSAS1 OBLLLEOBPA30OBATEJ/IbHAS
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