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HHOACHUTEJBHASA 3AIINCKA

VYueOHslif kKypc «AnreOpa W Hayanda MaTEeMaTHUYECKOTO aHAIN3a» SIBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET WHCTPYMEHTAJIbHYIO 0azy Juis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHNUS, HICTOPUH, CIIOBECHOCTH U JPYTUX
TUCIMIUIMH. B paMkax maHHOro y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KOoTopas GOpMyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

VY4eOHbIii Kypc anreOppl M Ha4ajl MaTeMaTHYECKOTO aHallM3a 3aKJIaJbIBacT
OCHOBY [IJIi YCHENIHOTO OBJAJACHUS 3aKOHAMHM (PU3HKH, XUMHUH, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHIUHN pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JlajdbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsl OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKLMSIMHU aireOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJIECHHS ¢ TIOMOIIBIO MHAYKLIHUN U PacCyX1aTh JAETYKTUBHO, UCIIOJIb30BATh
0000IIeHHEe ¥ KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone m3yueHusi yueOHOro Kypca «Anredpa v Hayajia MaTeMaTH4Ye€CKOTO
aHanM3a» OOyYarolIuecs: MOJTy4YaloT HOBBIA OIBIT PEIICHUs] TMPUKIAJAHBIX 3aj1ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJEH PEAbHBIX CUTyaluH,
WHTEPHPETAllMd  TIOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCSA MAaTEMATUYECKUMU OTKPBITUSMH U UX aBTOPAMM.

VY4eOHblif Kypc 00J7a1aeT 3HAYUTENBHBIM BOCIHMTATEIbHBIM MOTEHIIUATIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M depe3 crneuuduky ydeOHOM
JIEATCIIbHOCTH, TpeOyroued MpOoAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.

B ocHoBe meroguku oOydeHHs anreOpe M HayajgaM MaTeMaTH4eCcKOro
aHaJIK3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykrype yuebHOro kypca «Anredpa W Hayalla MaTeMaTH4YEeCKOTro
aHaJIM3a» BBIIEJIECHBI CIEAYIOIIUE COAEPKATEIbHO-METOAUYECKHE TUHUMU: «YHucna
U BhIUUCIEHUD», « DyHKIIUU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hadana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEBHO-METOANYECKHE JIMHUA HW3YyYaloTCsS Ha TPOTSHKCHUH ABYX JIET
oOyueHHus] Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHHWs, €CTECTBEHHO OTIOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszaenamu. J[aHHBIN
y49eOHBI KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
collep)KaHNEe HECKOJIbKUX MAaTeMAaTWUYeCKHX JUCIUIUINH, TaKuxX Kak anre0pa,
TPUTOHOMETPHSI, MaTEeMaTHYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
ITUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIEeI0BAaTEIhbHO (HOpMUpPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEMaTHYECKyI0 MOJACIb peabHOU
CUTYaIlNH, IPUMEHATH 3HAHUS, TTOJIYICHHBIC TIPH U3YYCHUH YIEeOHOTO Kypca, IS
PEIICHUsT CaMOCTOSTENFHO CHOPMYITMPOBAHHONW MAaTeMaTHYCCKOM 3a7aud, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOIMYEeCKast TUHUS «Hucna ¥ BBIUKCICHUS) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oluiero
oOpa3oBaHus 0co0O€ BHUMaHue yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMIMX B CE0Sl MCIOJIb30BAHUE Pa3THMUHBIX
dbopM 3amucy YHWCIa, YMEHWE JIeNaTh NPUKUAKY, BBIMOIHATH MPHUOIMIKEHHBIC
BBEIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YalOIMMMCS MHOXECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOXKECTBOM
KOMIJIEKCHBIX YHcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My cIenu(pUYecKue 3aJayd M OMNEepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIBIX 4YHCeN, OocoOble CBOICTBa
pPaIMOHAIBHBIX M UPPAIMOHAIBHBIX YUCEN, apu(PMETHUECKUE OTepalluy, a TakxKe
W3BJICUCHUE KOPHS HATYypallbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCHOJIB3YEMBIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS I PEIICHUS Pa3IMJHBIX 3a/1a4
dbopMupyeTCsl TPEeNCTaBICHUEe O €AMHCTBE MAaTEMAaTUKH KaK HayKH M €€ poiu B
MOCTPOEHUU MOJIENICH PEaJIbHOTO0 MHpA, IIUPOKO HCIOIB3YIOTCS 0000IICHHE |
KOHKpEeTU3aIHSI.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEaIM3yeTCs] Ha MPOTSHKCHHH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXJIO0M
pasnene IlporpaMmpl TPEenyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3amad. B
pesynbrare OOydYaromivecss OBJIAJCBAIOT PA3IMYHBIMA  METOJIAMHU  PEIICHUS
pallMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeNbHBIX, JIOTApUPMUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalux MmapaMeTphl. lloydeHHbIE YMEHHS IMMPOKO HCIOIB3YIOTCS TIPH
UCCIENOBaHNH (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, TPU PEIICHUHA TPUKIATHBIX



3a/lay ¥ 3a7la4 Ha HAXOXKJEHUE HAauOOJbIINX M HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi conepxkaTesibHasi TMHUS BKIIOYAeT B ce0s Takke (OPMUPOBAHUE YMEHUN
BBINIOJIHATH ~ pacdy€Thl MO  ¢opMysnaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
COJIEpKaIINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOIWT  JaJbHEWIEEe  pPa3BUTUE  AITOPUTMHUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OO0y4YaroImMXcsa, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, paboOTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Anre0Opa
npeniaraeT d(QQPEeKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3374, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

ConepxarenpHo-MeToauueckass JMHUS «DyHKIMM W TrpaduKu» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33a€T MOCIIEI0BATEIBHOCTh U3YUEHUS MaTepuania. M3ydeHue CTelneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKLNH, UX CBOICTB
U rpaduKoB, UCHOIb30BAaHUE (DYHKUMU JUIsl pelleHus 3ahad U3 APYTUX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTUYECKUM aHAJIU30M,
TaKk M C PEIICHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOoM OosibllIoE BHUMaHUE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpakaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
Pa3IMYHBIMM BEJIUYMHAMHU, MCCIENO0BAaTh IOJIY4YEHHbIE (DPYHKIHMH, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojiepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTHE YMEHUM
Y HABBIKOB, IMO3BOJISIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIY BEIUYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mszyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUIEHHUS, CIHOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas JuHus «Havama mMaTeMaTH4eCKOTro aHalu3a» IO3BOJIAET
CYILIECTBEHHO PACIIMPUTh KPYTI KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a]1ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIHMA, OMPEAeNsaTh WX HauOOJbIINE W HAUMEHBIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAM GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MoOJeNiell pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HAWIy4llee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-I)KOHOMHMUYECKHX, 33/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTo, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE U HUcKyccTBe. OOywaromuecs y3HaIOT O



BBIJIAIONINXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCKas TMHUSA «MHOXKECTBA M JIOTHKA» BKJIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIbHOM MaTEeMAaTHKHU
W TpejjaraloT Hambojiee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIOMIMN BCE pa3ieiibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JTUCIUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MaTEMaTHUKH U HCIIOJIH30BaTh €TO JIJISl BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHbBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CleAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpPOTOCTh OOOCHOBAaHHMM U CJEJOBAaHUE OMpPeACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUS HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yuebHoM Kkypce «AnreOpa ¥ Havalla MaTeMaTHYECKOIO aHaIu3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, HWHTEPIpETAaIluy IOJYyYEeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUM  pEabHBIX  MPAKTHYECKUX  3amad  OOydJaroIIuecs  Pa3BHBAIOT
HAOJIOMATeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TEM yU4eOHOTO Kypca «Anredpa u Havana
MaTeMaTHISCKOTO aHAIM3ay.

Ha wusydyenme yueOHOro kypca «Airedpa M Hadalia MaTeMaTUYECKOTO
aHanu3a» otBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COIEPKXAHUE OBYYEHUA

10 KITACC

Ymncia v BbIYMCJIEHUS

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIUYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelicTBuTEeNnbHBIE 4Yucla. PanuoHalbHBIE W HppalMOHAIBHBIC YHCIIA.
Apudmernueckne  omepanuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOnmkE€HHbIE BBIYKMCIICHUS, TPABUIIA
OKpPYTJIEHUS], IPUKUIKA U OLIEHKA PE3YIbTaTa BbIYMCICHUMN.

Crenenb ¢ wnenpiM nokazareneM. bunoMm HeroTona. HWcenonbs3oBanue
noAXo e (GOPMBbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

Crenenbp ¢ palMOHaJbHBIM I[IOKa3aTelieM M €€ CBOICTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm umncna. CpoiictBa jnorapudma. JleciTuuHble M HaATypajbHbIE
JorapupMsl.

CuHyc, KOCHUHYC, TAHT'€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAaHI'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUSI IIEBIX U IPOOHO-PAIIMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB. MHOrOWIEHbl OT OJHOW IIepeMEHHOW. JleneHue MHOrowieHa Ha
MHOrowieH ¢ ocratkoM. Teopema be3y. MHoOrounensl ¢  UEJIBIMU
ko3pdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YNCIOBBIX BBIPAKEHUN, COIEPKAIINX CTEIIEHN U KOPHH.

WNppannonansHbie YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
MppalMOHATBHBIX YPABHCHUM.

[TokazarenbHbie ypaBHEHUSI. OCHOBHBIE METO/bI PEUICHUS TOKa3aTEIbHbIX

YPaBHCHUM.
[Ipeobpa3oBanHue BEIpaXEHHH, COAEPIKAIIUX JTOTapU(PMBI.
Jlorapudmuyeckne  ypaBHEHUS. OcCHOBHBIC =~ METOABI  pEIICHUS
JorapupMHUYECKUX YPaBHCHHM.
OcHoBHBIE TPUTOHOMETPHUUECKHUE bopMyIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellleHne TpuroHoMEeTpU4eCKUX YpaBHEHU M.



Pemienne cucreM JNMHEHWHBIX ypaBHEHHMM. MarTpuia CHUCTEMbl JIMHEWMHBIX
ypaBHeHUI. OnpenenuTens MAaTpUlbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS Il PEIICHUS
CHUCTEMBl JIMHEMHBIX ypaBHEHUW. PellleHne NpuKIaJHBIX 33a4a4 C I[OMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBanume TMOCTPOEHHOM MOJENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[TocTpoeHne MaTEeMAaTHYECKUX MOJENEH PEaJbHOM CHUTyallMM C MOMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAyKd U peanbHON
KU3HH.

DOyHKUUM U Tpaduku

OyHKIMA, crocoObl 3amaHus (GyHKIHH. B3aumHO oOpaTHbIe (GYHKIIUH.
Komno3zummss Qyukmuii. I'papuk  QyHkmm. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OO6nacth omnpezaeneHuss 1 MHOXKECTBO 3HadeHu (ynkuuu. Hymu dyHkmm.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHBIE pyHKIMU. [lepuonnueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JIunelinas, kBajpaTU4Hasi U JPOOHO-JIMHEWHAs (PYHKUHUH. DJIEMEHTApHOE
UCCJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennas GyHKIIMA ¢ HATYPAJIbHBIM U LIEJBIM MoKa3ateneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa U rpaduK KOpHS N-OW CTENEHH KakK (YHKUUH OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass u jorapupmuyeckas (yHKIHMH, UX CBOMCTBA U TpauKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPENEICHUE TPUTOHOMETPHUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCHUMOCTH B pEalbHBIX MpoIeccax MU SBJICHUSIX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IOCJEIOBaTeIbHOCTENH. MeTon
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE U OTrpaHUYECHHbBIC
nocyenoBaTeaIbHOCTH. MICTOpUsT BOSHMKHOBEHUSI MAaT€MAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmerrueckas U reoMmeTpuueckas nporpeccuu. beckoneuno yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TeOMETpUYECKON
IIPOIrPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Uucio €. Popmyiia CI0KHBIX
npoleHToB. Mcnonb3oBaHWE MpPOTpeccMy Il  PElIeHHs] pealbHbIX 3aJad
MPUKIIATHOTO XapakTepa.



HenpepoiBable (yHKIMM U ux cBoilcTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (PYHKIMA HENPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEPaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 petieHus 3a1ay.

[lepBas u BTOpas mpousBoaHble GyHKIMU. Onpenenenrue, TeoMeTpUIECKUi
U (U3MYECKUH CMBICI MPOU3BOAHOW. YpaBHEHUE KacaTelbHOU K TIpaduky
byHKIUH.

[IpousBogubie  smemeHTapHbIX  QyHknuil.  [lpomsBogHas ~ cymMbl,
MPOM3BENICHUS, YaCTHOTO U KOMIO3UIINH (PYHKIIUH.

MHoKecTBa M JIOTMKA

MHO»XeCTBO, ONEpali HAJ MHOXECTBAMU M WX CBOWCTBa. J(MarpaMmsl
Oiinepa—Benna. I[IpumeHeHHE TEOPETHKO-MHOXXECTBEHHOTO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMICHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTeMaTUYECKOr0 OOBEKTa, CIE/ICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHUS.

11 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Harypanbubie u nenbie yucna. [I[puMeHeHnEe MPU3HAKOB JEIMMOCTH LEIBIX
yycen, HauOonbIuid oOmuii aenutens (mamee — HOJl) m HamMmeHblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa i peneHus
3a/1ay B LEIbIX YHCIIAX.

KowmmnekcHbie uncna. AnreOpandeckas ¥ TpUTOHOMETpHUUEcKask (POpPMBI
3aMUCH KOMIUIEKCHOTO 4Hclia. ApupMETHYECKHE Omeparil C KOMIUIEKCHBIMHU
yucinamu. M3o0pakeHHMe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oli cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ad.

YpaBHeHUS U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTh YpPaBHEHUH M HEPaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHUH €  MOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OcCHOBHBIE METOJBI PEIICHHUS TOKAa3aTeIbHBIX U  JIOTAPU(DMHUESCKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS] CUCTEM M COBOKYIHOCTEH pallMOHAIBHBIX,
UPPALMOHATBHBIX, TTOKA3aTEeIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMApAMETPAMHU.



IIpuMeHeHne  ypaBHEHUH, CHCTEM M  HEPaBEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad U 3aJad U3 pa3IUyHbIX O0JacTell HayKu U peanbHON
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YIbTATOB.

DYyHKIUN U TPAPUKHU

I'paduk xommosummu ¢yHkiui. ['eomeTpuyeckue o0pas3bl ypaBHEHUN H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

Tpuronomerpuyeckue pyHKINH, UX CBOMCTBA U IpaUKU.

['padmyeckue MeTONbI pelIeHUs] ypaBHEHUWH U HepaBeHCTB. [ 'padpuyeckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (YHKIHWA IS HMCCIEIOBAHUS TIPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTruX y4eOHBIX
IIPEIMETOB U PEANIBHON KU3HH.

Hayaja MaTeMaTH4eCcKOro aHajim3a

[IpuMeHeHre NpoOU3BOIHON K UCCIEAOBAaHUIO (PYHKUIMKA HA MOHOTOHHOCTh H
3KcTpeMyMbl.  Haxoknenue  HamOonblIero M HAUMEHbBLIETO0  3HauY€HUM
HENpephIBHON (QYHKIIMHU Ha OTPE3KE.

IIpuMeHeHre NpPOW3BOMHOM JUIA HAXOXKICHUS HAWIY4lIero pEIIEeHUs B
NPUKIIAHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpa3HbIe
ayieMeHTapHbIX pyHKuui. [IpaBuia HaxoX1eHUs IEpBOOOPa3HBIX.

WNHurerpan. ['eomeTpuueckunii CMBICII MHTErpasa. Brruncnenne
onpenenéHHoro uHTerpana no gopmyne Hetorona-Jleionua.

[IpumeHeHnne MHTErpasia JJIsl HAXOXKIEHUsS IUIOIIAJAeH IUIOCKUX (uUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Ipumepsl pemenuit auddepeHmanbHbIX ypaBHeHU. MaTtemaTuieckoe
MOJICJIMPOBAHUE pEATbHBIX TMPOLECCOB C NOMOLIbI0  AuddepeHInaIbHbIX
YPaBHEHU.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHS YUEBHOI'O KYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JINYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCcKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIUHA O0YUaAIOMIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCHICKOTO  0OIlecTBa, MPEICTAaBIECHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMU WHCTUTYTaMM B COOTBETCTBUM C UX
GYHKIUSAMU 1 HA3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON MICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHMUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoa, C(hOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAS JCTETHUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

chOPMHUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TpPYyAYy, OCO3HAHHE IIEHHOCTH TPYJIOIO0Us, HHTEPEC K
pazmuuHbiM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymedt mnpodeccurn W Ppeannu3oBBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIUTAHUSA

c(hOPMHUPOBAHHOCTh JKOJIOTHMYECKOW KYyJIbTYphl, TTOHUMAaHHUE BIWSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karollel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB U OILIEHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOW HayKuh Kak c]epbl 4YeIoBEYECKOM MAEesTENIbHOCTU, JTArloB €€
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOECKTHYI0 M MCCIEIOBATEILCKYIO JEATEIBbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METANIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIE JeHCTBUSA

Bba3oBble Jiornyeckue AeiicTBUA:

BBISIBJIATh M XapaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKUM MATEMAaTHUYECKUX
OOBEKTOB, TIOHATWH, OTHOIICHWA MEXIy TMOHATUAMH, (HOPMYIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /J1s1 0000IIEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (opmMynupoBaTh U  NpPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITH ~ MAaTeMaTHYEeCKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H W
npoTuBopeursi B (pakTax, MaHHBIX, HAOMIOEHUAX W YTBEPXKICHUSX, MpeaiaraTh
KPUTEPUU JJIs1 BBISIBICHUS 3aKOHOMEPHOCTEHN U MIPOTUBOPEUHil;

JenaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKHU, AEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITEJIBHO JI0Ka3aTeJIbCTBA MaTEMaTUYECKUX
YTBEPXKJICHUM (TMpsMbIE W OT TPOTHUBHOIO), BBICTPAWBATh AapTyMEHTAITHUIO,
NPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIBL;

BbIOMpATh CHOCcO0 pemieHus yd4eOHOM 3ajaud (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATENbCKUI HHCTPYMEHT MO3HAHUS,
bopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIOUIME  MPOTHUBOpEYUE,  MpodsieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH CAMOCTOSATENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICI0BAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOSTENILHO (HOPMYIUPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BbIABUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ unpopmaumeii:

BBIABIIATE JePUIUTHI nHPOpMALINK, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpPATh UHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAJIM3UPOBATD,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYypHUpOBaTh UH(POPMAIMIO, TIPEACTABIATh €€ B pazIMUHbIX (Popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEXKHOCTh uHbopMaIuu 1o CaMOCTOSITETILHO
c(hopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHHBEpPCcAIbHbIE YUeOHbIE AeHCTBUS

OoO1enue:

BOCHpI/IHI/IMaTB n (1)OpMYJ'II/Ip0BaTB Cy)KI[@HI/ISI B COOTBCTCTBHUHU C YCJ'IOBI/IHMI/I
n nejiisaMu O6IJ_[€HI/ISI, SICHO, TOYHO, FpaMOTHO BI::Ipa)KaTB CBOIO TO‘IKy 3p€HI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb ITOJACHCHMA 110 XOAY PCIICHHUA 3aaayH,
KOMMEHTUPOBATH NIOJIYYCHHBIN PE3YJIbTAT;

B X0Ji¢ OOCY>KJIeHUs 3a7aBaTh BOIPOCHI MO CYIECTBY 00CYX IaeMOUM TEMBbI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIAATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuainora, oOHapy>KMBaTh pa3iU4Me M CXOJCTBO TMO3UIINNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

Hpe)ICTaBJ'IHTB pCSYJ'IBTaTBI pCIJ_ICHI/ISI 3agadu, BKCHepI/IMeHTa, HCCJICA0OBAaHUs,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS € YYETOM 3a/1ay
MIPE3EHTAIlNN U OCOOCHHOCTEH ayTUTOPHH.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:



COCTaBJISITH IUJIaH, AJITOPUTM PEIICHUS 3aJ1a4i, BEIOMPATh CIOCO0 pelieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbLHBIA HHTEJIEKT:

BIIQJICTh HaBBIKAMHU  [IO3HABATEIIBHOW  pe(IeKCMM Kak  OCO3HAHHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIIeHHUs
MaTeMaTU4YE€CKOM 3aJa4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE pe3yJbTaTa eI M YCJIOBHUSAM, OOBSICHSITH
MIPUYHHBI TOCTHKCHUS WIIH HEJAOCTKEHUS PE3yJIbTaTOB JACATEIHPHOCTH, HAXOIUTh
OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEJIBHOCTD:

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAUBUIYabHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh II€JIb COBMECTHOM
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYIIOBBIX (opMax paboThl (00CYykIeHUs,, OOMEH MHEHH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMH KOMAaHIbI, OIICHHBATh
KaueCcTBO CBOET0 BKJajJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenuss B 10 kijacce 0O0y4aromuics TMONMYYUT CIETYIOIINE
MPEIMETHBIE PE3yJIbTaThl TIO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucia 1 BBIYMCICHUSA:

CBOOOJHO OINEpPUPOBATH MOHSATUSIMU: PALMOHAIIBHOE YMCIJIO, OECKOHEUHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPANMOHATFHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

NPUMEHSITh APOOM W TPOILEHTHI JJIs pElIeHUs MPUKIAAHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh NMPUOTNKEHHBIE BBIUUCIICHUS, TIPaBUa OKPYTJICHUS, IPUKUIKY
Y OLICHKY PE3yJIbTaTa BbIYNCIICHUN;



CBOOOZHO OIEpUpPOBaTh IMOHATHEM: CTENEHb C LENbIM II0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (JOPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

CBOOOIHO ONEPUPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HATypaJbHON
CTEIICHH;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM I10Ka3aTeleM;

CBOOOZIHO OINEpUPOBATh NOHATHUAMU: JIOTapUPM UHKCIa, OECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOHO OIEpPHPOBATh MOHSATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHT€HC
YUCIJIOBOTO apryMEHTA;

OIEpUPOBATh NOHIATUAMU: APKCUHYC, APKKOCUHYC U apKTaHIE€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSMU: TOXKAECTBO, YPABHEHHUE, HEPABEHCTBO,
PaBHOCWIBbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pa3jMyYHble METOAbl PELICHUS pPALUOHAIBHBIX U JPOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHATHUSMHU: MHOTOYJIEH OT OJHOM NEpPEeMEHHOW,
MHOTOUWJIEH ¢ MLedbMH Kod(h(uUUEeHTaMH, KOPHM MHOrOYJ€Ha, HPUMEHAThH
JIeJICHME MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u reopemy Buera
JUISL pELIEHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA JIMHEHHBIX YpaBHEHUU,
MaTpuLa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
UCITIOJIB30BaTh CBOMCTBA ONpENEHuTeNss 2 X 2 I BBIYUCIEHUS €r0 3HAayeHUS,
IIPUMEHATh ONPENCIUTENIA Ul PELIECHUsS CHUCTEMbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEANBHBIE CUTYAIlMH C MOMOILIBIO CUCTEMbI JJUHEWHBIX YPABHEHUN,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPIIPETUPOBATH ITOJy4YECHHBIN pE3yJIbTarT,

UCIIOJIb30BaTh CBOMCTBA JCUCTBUH C KOPHSAMH JJIsi TpeoOpa3oBaHUs
BBIPAKCHU;

BBITMIOJIHSATH MPEOOPA30BAHMS YMCIOBBIX BBIPAXKEHUH, COAEPIKALIUX CTETICHU
C pallMOHAIBHBIM MIOKA3aTEIEM;

HCIIOJIb30BaTh CBOMCTBa jorapupmMoB JUTSt npeoOpa3oBaHus
Jorapu(pMHUUECKUX BbIPAKECHUH;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: UppalMOHAIbHBIE, MOKAa3aTeIbHbIE U
JorapupMUYECKre YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYIIECTBIISAA IPOBEPKY KOPHEM;



IPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE bopmyb LTSt
npeo0pa3zoBaHus TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOJTHO OMNEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUYECKOE YpaBHEHHUE,
NPUMEHATh  HeoOxoammble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJIEIUPOBaTh peajbHbIE CHUTyallud Ha $S3bIKE aireOpbl, COCTaBIATH
BBIDOKEHMS, YpaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOCHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsl.

DOyHKUMU U rpauKu:

CBOOOJTHO OTICPUPOBATH MOHATUSAMHE: (DYHKIIHS, CIOCOOBI 3a1aHus QyHKITAH,
B3aMMHO OOpaTHble (PYyHKIMM, Kommo3ulus ¢yHKOUN, rpaduk yHKINH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB (PyHKITUI;

CBOOOHO OMEpUPOBATH MOHATHUSAMHU: 00JACTh OINpENeTCHUS U MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMNEPUPOBATH TMOHATUSAMHU: UYETHbIE U HEYETHBIC (QYHKIUU,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJiblliee M HauUMEHbIee 3HaYeHHe (QYHKIUM Ha
MIPOMEKYTKE;

CBOOOTHO OTICPUPOBATH MOHATHUSAMH: CTETICHHAS (QYHKIUS C HATypaIbHBIM U
HeabIM ToKa3zareneM, rpaguk CTeneHHOW (YHKIHUA C HATYPAJIbHBIM M IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Od CTENEeHH Kak (yHKIMH OOpaTHOM CTENEeHH C
HaTypaJIbHBIM ITOKa3aTeleM;

OTICpUPOBATh TOHATUSMU: JIMHCWHAs, KBaJpaTUYHAs W IPOOHO-JIMHCHHAS
(GYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAaHNE U IOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: TOKa3aTelbHAs W JorapupmMuyeckas
GbyHKIMMA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHMUI;

CBOOOJHO OMEPHUPOBATH TMOHATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTbD,
OTIpeJIeICHHE TPUTOHOMETPUUECKUX (PYHKITUN YHCIOBOTO apTyMEHTA;

UCIOJIb30BaTh TrpaduKu (QYHKIUN [JI8 MCCIENOBAaHUS TMPOIIECCOB U
3aBUCUMOCTEH TPHU PEIICHUH 3aJlad U3 JPYTHX y4eOHBIX MPEIMETOB U PealbHOMN
YKU3HHM, BBIpAXXaTh (OPMYIIAMH 3aBUCHMOCTH MEKy BETMYNHAMU;

Hauyajna maTeMaTH4YeCKOro aHajmu3a:

CBOOOJHO OMEPUPOBATH MOHATUSMU: apuPMETHUECKass U TeOMETpUUYECKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi reOMETpUIeCcKasi MPOTrPeccus, TMHCHHBIA U
AKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh MPOTPECCHUU ISl PEIICHUS pealbHBIX 3a4ay MPHUKIATHOTO
XapaKkTepa;



CBOOOJHO  OINEpUPOBATh TMOHATHSMHU: IOCJIEI0BATEIBLHOCTb, CIIOCOObI
3a1aHUS MIOCJIEN0BATENBHOCTEMN, MOHOTOHHBIE 17} OTPaHUYCHHBIC
MOCJIEA0BATENBbHOCTH, TOHUMATh OCHOBBI 3aPO’KJICHHSI MAaTEMATHYECKOIO aHAIN3a
KaK aHaJin3a 0€CKOHEYHO MaJIbIX;

CBOOOJHO OIEpPUPOBATh TOHATHSMHU: HENPEPHIBHBIC (PYHKIIUH, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJHO OMEpUpPOBaTh MOHSATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpPE3KeE,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOZIHO OMEpUPOBATh MOHITUSIMH: TE€pBas U BTOpas MPOU3BOJHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIINH,

BBIYUCIISITH MPOU3BOJHBIE CYMMBI, IPOU3BEAEHUS, YACTHOTO U KOMITO3HUIIUU
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T'€OMETPUUYECKUA U (PU3UYECKUH CMBICI MPOU3BOAHOU IS
pemeHus 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOJTHO  OMEpUpOBaTh MOHATHUSMHU: MHOXKECTBO, ONEpalud  Haj
MHOXECTBaMU;

WCIIOJB30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar Uil ONHCAHUSA
peaNbHBIX NPOLECCOB W SABJICHHUM, MPU PEIICHHH 33aJad W3 JAPYTUX Yy4eOHBIX
IIPEAMETOB;

CBOOO/JIHO OIEpPUPOBATh MOHATUSAMU: ONPEICIICHUE, TEOPEMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kjacce oOyyarolmMiics TMOMYYUT CIEIYIOLINE
MPEIMETHBIE PE3yJIbTAaThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOro aHaNu3ay:

Yucia v BBIYMCICHUSA:

CBOOOJHO OMNEPUPOBATH TMOHATUSMHU: HATypallbHOE M LEJOE€ YHUCIO,
MHOKE€CTBA HATypaJbHbIX U LIEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Kcen ISl pelieHUs 3a]a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJHO OIEpPUPOBATh TMOHIATHEM OCTaTKa MO MOJYJIO, 3aIlMChIBATh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOZHO OMNEpUPOBATh MOHSATUAMU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE YMCa B alreOpanyeckol u
TPUTOHOMETPHUUECKON (opme, BHITIONHATH apu(PMETHUECKUE ONepaIluii ¢ HUMH U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZIHO ONEPUPOBATh NOHATHUSAMU: UpPpALMOHAJIbHBIC, [10KA3aTEIbHbIE U
Jorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PEUIEHUs C  I[OMOILbIO
PABHOCWIIBHBIX IIEPEXOOB;

OCYIIECTBIISITh OTOOp KOpPHEH TMpU pPEIIeHWH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOZIHO OINEpUPOBaTh MOHIATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAUMbIE (OpPMYJBl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO OTEPUPOBATH MOHITUSIMH: CHCTEMA U COBOKYITHOCTh YPaBHEHHH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, UppalMOHAJIbHBIE, ITOKA3aTEIIbHBIE,
jgorapupMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U IapaMeTphl;

OPUMEHATH FpapuuecKkre METO/Ibl ISl PELICHUs] YpPaBHEHUI 1 HEPABEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJEJIUPOBATh pPEANbHBIE CHUTyallUd Ha S3bIKE€ aireOpbl, COCTABISTH
BBIPDAQXXECHNUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHWEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHKuMU ¥ rpauku:

CTPOUTh TpauKW KOMIIO3ULMH (PYHKIMI C TMOMOLIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeOMeTpudeckue oOpa3bl YypaBHEHMM M HEpPaBEHCTB Ha
KOOPJUHATHOM IIOCKOCTH;

CBOOOJHO OINEpUPOBATh MOHATHSAMHU: TpaUKA TPUTOHOMETPUUYECKHUX
yHKUMH;

OPUMEHATh (YHKUUU IS MOJEIMPOBAHUS U MCCIEIOBAHUS peasbHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKOro aHajJIu3a:

WCIIONIb30BaTh  NPOU3BOAHYIO Il HMCClenoBaHuA  (DyHKIMM  Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI;

HAXOJUTh HauOOJIbIIIee U HAUMEHbIIIee 3HAYCHUS (PYHKIIMH HETIPEPhIBHON Ha
OTpE3Ke;

UCIIOb30BaTh NPOU3BOJHYIO U1l HAXO0XKICHUS HAWIYYIIETO pEIICHUS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, i
OTNpEJENIEHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHoro (Gopmyiol wiu
rpadukom;



CBOOOJHO OMEPUPOBATh MOHATHUSIMHU: T[EepBOOOpa3Has, ONpeaeIEHHBINA
UHTErpall, HaXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKUMNA U BBIYUCIATH
uHTerpai no Gpopmyie Herotona-JIeitonuna;

HaXOJIUTh TJIOMIAH TUIOCKUX (GUTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAIIA;

WMETh TMPEJACTABICHUE O MATEMAaTHYECKOM MOJCIMPOBAHUM HA TMpPUMEPE
cocTaByieHUs MU PepeHIINaIbHBIX YPaBHEHUN;

pemaTth MPUKIAJHbIE 33/1a4d, B TOM YHUCJE COLMAIbHO-3KOHOMUYECKOTO U
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpapuku. CreneHHas GyHKINS C 2 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. s |
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U ” |
ypaBHEHHUS
ITocnenoBaTenbHOCTH U IPOrPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KITACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
KommiekcHbie unucna 10 1
HarypanbHble u 1enble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll3y'{em/m :)Iﬁl()l)al;OBaTeﬂbHLIe
padoThI padoThI pecypes:
| MHOXecTBO, Orepanuu HajJ MHOKECTBAMU |
Y UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO |
anmnapara JJis pelieHus 3a1a4
Panmonaneueie yncna. OOBIKHOBEHHBIC U
4 JECSITUYHBIE IPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE IEPUOANYECKHUE JPOOH
Panmonaneuelie yncna. OOBIKHOBEHHBIEC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE MTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue npobeit 1 MPOLEHTOB JIst |
pEelIeHs TPUKIaJHbIX 3a7a4
2 JleicTBuTenbHBIE YKclia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTrdeckue oneparuu C |
JIEMCTBUTEIIbHBIMU YU CIIAMU
10 Mopynpe JeMCTBUTEIBHOTO YHCIIA U €r0 |

CBOMCTBA




11

12

13

[TpuOkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCHICHUA LCIIbIX U

JIPpOOHO-PallMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOroueHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOrouUlI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM MMHENHBIX YpaBHEHUI

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PeLeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI




22

23

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponbnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHENHBIX ypaBHEHUN"

25

26

27

OyHKIMS, CIIOCOOBI 3a/1aHUs (YHKITUH.
Bsanmuo obparnbie pyakiun. Kommosumms
byHKIII

I'paduk Pynkuuu. InemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeaesieHus] © MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[TpoMexyTKH 3HAK TOCTOSIHCTBA

28

UErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee u HaumMeHbIlIee 3HaYCHHE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBaJpaTU4Has U JPOOHO-
JAuHeNHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN

Cremnens ¢ LICJIBIM OKa3aTeneM. buaom




Hrrotona

CrereHn c LETBIM TTI0Ka3areaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYpPaJTbHBIM H

35 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 KoHntponbhas pabdora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpapux”

17 ApudmeTnueckuii KOpeHb HaTYpaJbHOM
CTEIICHU U €r0 CBOWCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalIuX CTENICHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
HppanmonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUH
WppanumonaneHele ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PELIECHUS UPPALMOHAIBHBIX
YpaBHEHUN

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUHN




UPPALMOHATILHBIX YPAaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 VPPALMOHAIIBHBIX YPABHEHUM

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
MPPALMOHAIIBHBIX YPABHECHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
KonTponbnas pabora: "ColicTBa u rpaduk

51 KOpHs n-0M creneHu. MppannoHansHbie
ypaBHEeHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ palluOHATBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHsb ¢ palliOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKIUN A5
peueHusl ypaBHEHU I

57 Hcnonws3oBanue rpadpuka QyHKIUN A5

peueHust ypaBHEHU I




IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

58 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1
YpaBHEHUN
[TokazarenbHble ypaBHeHUSI. OCHOBHBIE
59 METO/bI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUU
OKazarelbHble ypaBHEHUSI. OCHOBHBIE
I1 O
60 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1
YpaBHEHUU
61 KonTtponpHas pabdora: "[lokazaTensHas |
kuust. [lokazarenbHble ypaBHEHUS
yH H y "
62 Jlorapudwm yucna. CoiicTBa norapudpma 1
63 Jlorapudm umncna. CBoicTBa jJorapudpma 1
orapudm uucia. CoiicTsa jorapupma
64 JI C 1
65 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1
eCSITUYHbIE U HAaTypaJIbHbIE JIOTapU(PMBI
66 y 1
67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
J0rapuQmbl

68 [Ipeo6pa3oBanue BbIpaxeHU, copepKalux |
aorapu@msl

69 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX |
aorapudmsl

70 Jlorapugmuueckas pyHKIuUs, € CBOUCTBA U |
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpadux

7 Hcnonb3oBanue rpaduka QyHKIMM 115 |

peleHus ypaBHeHUN




Hcnons3oBanue rpaduka QyHKIUN AJIs

73 peLICHUs ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METOBI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
JOTapu(PMHUECKUX yPaBHEHUIN

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUIN

79 KonTponasnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

20 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

31 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

20 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHICIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyXHOCTb,

84 OIpEeEIIEHNE TPUTOHOMETPUUECKHUX

(GYHKLUI YUCIOBOrO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 ONpeieTICHUE TPUTOHOMETPUUECKUX 1
(yHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

91 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpKEHU I

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

96 Perienne TpUroHOMETPUUECKUX YPAaBHEHHH 1

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Perienne TpUroHOMETPUUECKUX YPAaBHEHHH 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

100 Pemenune TpUroHoOMeTpUUECKUX ypaBHEHUI 1
KonTponbnas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS !

ocienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjeaoBaTeabHOCTH. VicTopus ananusa
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nmporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
FE€OMETPUUECKOM IPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJs perieHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrtpomnbHas pabora:
"ITocenoBaTenbHOCTH U Mporpeccun”

112 HenpepriBHble QyHKIIMU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

114 CaolicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS

HCPAaBCHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117 1
HEPABEHCTB

118 Meton uHTEpBAJIOB JUIsl PELLICHUS |
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX |
(byHKUIMT 1715 pelieHus 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX |
(GyHKUIMN 1715 pelieHus 3a1a4

121 [lepBast u BTOpas pou3BOIHbIE (PYHKINUU 1

122 OnpeaeneHHUe, T€OMETPUUYECKUM CMBICIT |
IIPOU3BOJTHON

123 Onpez[eneHHf:, (U3UYECKUI CMBICIT |
POM3BOIHON

124 YpaBHeHUE KacaTelbHOW K TpapuKy |
byHKIIUN

125 VYpaBHeHMEe KacaTeIbHOU K rpadpuky |
byHKIUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI 1

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 1

128 ITponsBogHast CyMMBI, IPOU3BEACHNUS, |
YaCTHOTO U KOMITO3UIIMH (DYHKIIMH

129 [IpousBonHas cyMMbl, TPOU3BEIACHMS, |
YaCTHOT'O M KOMIIO3UIIUHU (PYHKIUH

130 [TpousBogHasi CyMMBI, TPOU3BEACHNUS, !
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

131 KonTtponsnas padora: "[IponszBoanas” 1

132 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 1




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUs

133 3HaHui: "OyHKIMN" !
134 Wrorosast KoHTpOJIBbHASA paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CHCTEMATH3AINS |
3HAHUH
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHON K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHOU

(GyHKIIMM Ha OTpe3Ke

HaxoxnaeHnue HanOOJIBIIETO U




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXO0XJICHUS HAWTYYIEro PelmeHus B
MIPUKJIAIHBIX 3a7a49ax

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XJACHUS HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[IpuMeHeHne npou3BOJHON JUIs
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
mporecca, 3alaHHOro (opMyJoN Uin
rpaduKom

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpaduxom




17 Kommnosumus ¢pyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

7 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/A€HNS IEPBOOOPA3HBIX

’s [TepBooOpazHbie 3eMEeHTapHBIX (QYHKIUH.
[IpaBuia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpaa

7 Beruucnenue onpenenéHHoro HHTerpana
o gopmyne HoroTona-JleliOHuna

)3 Brruucnenue onpenenéHHOro HHTerpana
o gopmyne HeroTona-JleiiOnuma

79 [IpumeHeHue nHTerpana i HaX0XACHUS
IoIaiel TUIOCKUX PUTYp

30 [IpumeHneHue nHTerpana AJjig HaX0XACHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Tpumeps! pemenuii uddepeHInaTbHbIX

ypaBHEHUH




[Tpumeps permenuit nuddepeHImarIbHbIX

32 .
ypaBHEHHH
Matematuueckoe MOJEIUPOBAHKE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHIMaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMETpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHomMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Pemenne TpuroHoMeTpuuecKux
HEpPaBEHCTB
Kontponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI pEeILICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHbBIE METO/1bI PEeLLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCPAaBCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> HppaLMOHAIIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/bI pEeLLIEHUS
UppalvOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEeLLICHUS
HppaLMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppalOHAIbHBIX YPaBHEHHH
2 I'padrueckue METOIbI pELICHUS
UppalMOHATIbHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peLeHus
[0Ka3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peLIeHus
IIOKAa3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padnueckue MeToabl pereHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHU
I'paduueckue MeTO bl peLIeHus
69 MOKa3aTeIbHBIX U Jorapu(pMUUecKux

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

KonrponsHas pabdora: "UpparnuoHaibHeie,
IoKa3aTebHbIe U JJorapudmuyeckue
HepaBeHCTBA"

73

KomiiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKask POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETPHYECKas POPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJAMHATHOM TIOCKOCTH

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

80

81

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

HpI/IMCHCHI/IC KOMIIJICKCHBIX YMCCJI OJIAd




peuieHns GU3NYEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KommiekcHbie

82 \
qucna

83 HatypanbHble u Lienble uncia

84 HarypanbHble U 11e51ble yncina

85 [IpuMeHeHue MpU3HAKOB ACITUMOCTH
LEJIbIX YUCEl

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCEl

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJQ u HOK

28 [IpuMeHeHue Npu3HAKOB ACITUMOCTH
uensix yucen: HOJl u HOK

29 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCEJI: OCTATKH 10 MOYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEN: OCTATKH 10 MO0
[IpuMeHeHne NPU3HAKOB ACTUMOCTH

91 LEeNbIX Yucell: anroput™ EBkinaa mis
pelIeHus 3a1a4 B LEJIbIX YHCIaxX

90 Kontponbnas pabota: "Teopust menbix
yucen"
CucremMa ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh ypaBHEHHI.

PaBHOCHUIIbHEIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEW MPPaLlMOHATIBHBIX
YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYIHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYIHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH Jorapu(pMUIECKux
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

IIpuMeHEeHNE CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aad U 3a7a4 u3

101 pa3aMYHbIX 00JacTel HayKH U peallbHON
KU3HU, UHTEPIPETALUs OTyYECHHBIX
pe3yabTaTOB

[IpuMeHeHne cucTeM K pEelIEeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHON
YKU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB




[IpmeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3

103 pa3nuyHbIX 00JIacTeil HAyKH U PeabHOM
KU3HU, UHTEPIPETALUS [OTYyYECHHBIX
pE3yJIbTaTOB
Kontposbnas padora: "Cuctemsl

104 paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHH"

105 PaunonaneHble ypaBHEHHMS C MapaMeTpaMu

106 PannoHaneHbIE HEPABEHCTBA C
napameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppaunoHainbHble ypaBHEHUS,
HEpaBEHCTBA C apamMeTpamu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 ITokazaTenbHbIE CUCTEMBI C TTAPAMETPAMHU

112 Jlorapudmudeckue ypaBHeHHUS,
HEpaBEHCTBA C apaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI ¢

napameTpamu

114

TpuronomeTpudeckre ypaBHEHHUS C
rapamMeTpamMmu

115

TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu




116 TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u ucciegoBaHue
17 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIBIO YPAaBHEHUH C

rnapameTpamu

[ToctpoeHue u uccnenoBaHue
118 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKUX MOI[CJICﬁ PCAIBbHBIX
CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

KonTponbnas pabora: "3anauu c

120 .
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aius 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

122
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

[ToBTOpenue, o6o0IIEHNE,
123 CUCTEMaTHU3aIlis 3HaHW: Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hanmii: "HepaBencrsa"

[ToBTOpenue, 06061IeHNE,

125
cucremarusanus 3HaHui: "HepaBencraa"

126 [ToBTOpenue, o6o0mEeHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001eHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
128 cucreMmarusauus 3Hauui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenHue, 06001eHNE,
129 cucremarusauus 3Hanui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE,
130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHnue"
131 [ToBTOpeHME, 0000MIICHNE, |
cucreMaTu3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTtu3aus 3Hanuii: "OyHkiun"
133 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "Oynkuun"
134 HToroBasi KOHTpOJIbHASA paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, |
CHCTEMAaTH3aIHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

- Anre6pa 1 Hauana MatemaTudeckoro ananusa, 10-11 kmaccsl / Amumon HI.A., Koxsrun

I0.M., TkaueBa M.B., ®enoposa H.E,, [1labyana M.W. AkiinonepHoe 00111ecTBo

«M3parenbckuil nentp «lIpocsenienney;

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

1) Anrebpa u Hayalla MaTeMaTHYECKOT0 aHalin3a. MeToaudyeckue
pexomenmanuu. 10-11 kmaccer: yue6. mocodue st 001meo0pa3oBaTeIbHbIX OPTaHu3aIHiA /
H.E. ®énoposa, M.B. Tkauéra. — M.: [Ipocseuienue, 2017

2) Anrebpa u Hauajga MaTeMaTU4ecKoro aHanusa. J(ugakTuueckue MaTepransl K
yuebnuky ILI.A. AnumoBsa u npyrux. 10 kiacc: yue0. mocobue aiis o0uieo0pa3oBaTeIbHbIX
opranuzanuii: 6a3oBblii u yriyonéunsiii yposuu / M.U. [llaGynun, M.B. Tkauéra, H.E.
®dénopoa. — M.: [Ipocsemenne, 2017

3) Anre0Opa u Havajla MaTEeMaTUYECKOTro aHanu3a. Jugakruueckiue MaTepuansl K
yuebnuky L.A. AnumoBa u npyrux. 11 kmacc: yue0. mocobue aiis o0uieo0pa3oBaTeabHbIX
opranuzanuii: 6a30Bblil u yrinyonéunsiii yposuu / M.U. [llaGynun, M.B. Tkauésra, H.E.

®dénopora. — M.: [Ipocsemenne, 2018

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/

https://lesson.academy-content.myschool.edu.ru
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