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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OIHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOrO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTUKEHHS B MaTeMaTu4deckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOr'o aHaJv3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHeHIIero oOpa3oBaHus U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsl OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBATh
YTBEPKJIECHHS ¢ TIOMOILIBIO MHIAYKLIHU U PacCyXAaTh NEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIILIICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIIuecs IMOTy4aroT HOBBIM OMNBIT PEIICHUs NMPHUKIAJAHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEAbHBIX CUTyaluH,
UHTEPHpPETallud  TOJIYYCHHBIX  pElIeHWi, 3HaKOMATCS ¢  NOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIAAIOLIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHblil Kypc o00nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JEATEIIbHOCTH, TpeOyromed MpOAOIKUTEIbHON KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajllaM MaTeMaTHYeCKOTo
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «AnreOpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TUHUMU: «YHucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTH4ecKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE



COJIEP)KATEIBHO-METOANYECKHE JIMHUM HW3YYalOTCs Ha TPOTSHKCHUH ABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAWHSET B cebe
collep)KaHNEe HECKOJIbKUX MATeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MaTEeMaTHYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
ITUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIEeI0BAaTEIhbHO (HOpMUpPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MAaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TTOJIYICHHBIC TIPH U3YYCHUH YIEeOHOTO Kypca, IS
pElIeHUs] CaMOCTOSATEIBHO CPOPMYIUPOBAHHON MaTEeMaTHUECKOM 3a/lauu, a 3aTeM
WHTEPHPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKass JUHUS «Uncia W BBIYHCICHUS) 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHus 0co0O€ BHUMaHue yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHWCIa, YMEHWE JIeNaTh NPUKUAKY, BBIMOIHATH MPHUOIMIKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YalOImMMCS MHOXECTBA HATYPaIbHBIX, [EJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX YHcel. B  KakIoM H3 O3THX MHOXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIeCKUe 3aJaud W ONepaluu: JeJCHHe Halemo,
OTIEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX U UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTIEPAINH, a TaKkKe
U3BJICUCHHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapsi mocienoBaTensHOMY PACHIMPEHUIO KpPyra HCIMOJIB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS I PEIICHUS Pa3IuYHBIX 3a/1a4
dbopmupyeTCcsi TIpeCcTaBlIeHUe O €AMHCTBE MaTEMAaTUKH KaK HaykKu U €€ poJikd B
MOCTPOCHUU MOJIENIEH PEaJIbHOTO MHpA, IIUPOKO HCIONB3YIOTCS 0000IICHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUHU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIO0M
pasnene I[lporpamMmpl TPETyCMOTPEHO PpEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYarolIfecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
pallMOHANBHBIX, HPPAIMOHAIBHBIX, TOKA3aTebHbBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalmx MmapaMeTpsl. llojydeHHBIE YMEHHS IMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 MTPOU3BOAHON, TP PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7la4 Ha HAXOXKJEHUE HAauOOJbIINX M HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi comepxaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATH ~ pacdy€Thl MO  ¢opMysnaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALUOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TAaKXKe BBIPAKECHUU,
COJIEpKaIINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOJIWT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaroIuXxcsa, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Anre0Opa
npeniaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI JJsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuHAS «DyHKIMH W TpaQUKU» TECHO
NEperuIeTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NOKa3aTeIbHOM, JIOrapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUH, NX CBOICTB
U rpaduKoB, UCHIOIB30BaHUE (PYHKUMU 7S pEelIeHUs 3ajad U3 JpYruX y4eOHbIX
IPEIMETOB U PEATbHON MU3HU TECHO CBSI3AHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpakaTh (OpMyJamMH 3aBUCUMOCTU MEXIY
pa3sNTUYHBIMA BEJIMYMHAMU, MCCIIEIOBATh TOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HaBBIKOB, IMO3BOJISIONIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHaTUTHYECKOU, rpaduueckoid u cioBecHo. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIICHHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHass JuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYTI KaK MaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTryp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas coaepikarenbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (HOpPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaT€MaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaroniecs: y3HalT O



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

ConepxaTeapHO-MeToANYecKas JIMHUS «MHOXeCTBa U JIOTHKay BKIIIOYACT B
ceOs1 DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIPHOM MaTEeMAaTHKHU
U TpejjararoT Haumbojiee YHUBEPCAIBHBIM S3BIK, OOBEIMHSIOIIMN BCE pa3Jeibl
MaTeMaTUKH W €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIe MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BaTh €TO Uil BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTUKH KaK HayKH CleAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPENETEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIICHHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUS HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJn3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS OSTUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOT0 aHajau3a, WHTEPIpPETAIlud IOJYyYCeHHBIX pPe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaaHbIX 3amad. [Ipu
pEIICHUM  pEabHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHISCKOTO aHAIM3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKkOHEeUHbIE Iepuoandeckue Apodu. [lpumeHenue apoOell W MPOLEHTOB JUIS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PalnuoHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanuMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JNEHUCTBUTEILHOTO YUCIA U €ro cBorcTBa. [IpnOnmkEHHbIE BHIYMCICHMS, TIPABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a]1a4 ¥ MPEJCTABICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTYpaJIbHOM CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJBbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapupma. JlecaTnyHble U HaTypaJbHbIE
Jgorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHTE€HC YMCIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

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

OCHOBHBIE METO/bl PELICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYICHbI OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEIIEHN U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/BI peLeHus
VPPALMOHATIBHBIX YPABHEHUIA.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapr(MBbI.

Jlorapudmuueckue YpPaBHECHHSL. OcCHOBHBIE METO/bI peleHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeoOpa3oBanue

TPUTOHOMETPUUECKHUX BbIpaKeHH. Pellienre TpuroHoMeTpuueckux ypaBHEeHUH.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIeOMETPUYECKHH CMBICI H
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHUS, IPUMECHEHHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBl JIMHEWHBIX ypaBHEHWM. PelleHne nNpuKIagHbIX 3a4ad C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBanume TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHIL U OIPEIETUTENICH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEW pEalbHOM CUTYyallMM C IOMOILBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkIus, crnocodbl 3amanus (QyHkiuu. B3auMHO o00patHbie (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpapuKoB (QyHKIHIA.

OO6unacTh ompeneneHuss 1 MHOKECTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHBIE pyHKIMU. [lepuonnyeckue
¢ysakun. IlpomMexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHUMYMBI
¢ynkunu. Hanboupliee 1 HauMeHblee 3Ha4yeHus: QyHKIMKM HAa IPOMEXYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TMHEWHasT (PYHKUIMU. DJIEMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas (pyHKIHS C HATypaJbHBIM M LENbIM NoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa M rpauk KOpHS N-OM CTENEHM Kak (YHKUUHU OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[lokazaTenbHast U jorapupmuyeckas (yHKUUHU, UX CBOWCTBA W TpadukKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuronomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTHM B peaJbHBIX IMpoOIeccax M SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIu3a

ITocienoBaTebHOCTH, CHOCOOBI 3amaHUsl IOCJIEAOBATENbLHOCTENH. MeTon
MaTeMaTUYECKON WHIYKIWU. MoOHOTOHHBIE u OTrpaHUYECHHbIC
nocyenoBaTeabHOCTH. McTOpUsl BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajlu3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reoOMeTpHUecKas mporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpUYecKon
IIPOIrPECCUU. JINHENHBIW U SKCIIOHEHIMAIBHBIN pOCT. Uucio €. Popmyiia CI0KHBIX
npoleHToB. Mcnonb3oBaHWE TMPOTpeccUr JUisl  PELIeHUs peaidbHBIX —3a/ay
IPUKJIAJHOTO XapakKTepa.



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

[lepBas u BTOpast nponsBoaHbIe GyHKIHK. OnpeneneHne, TeOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOU K TpaduKy pyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (PYHKITHH.

MHo:xecTBa M JIOTHKA

MHoOk€eCTBO, oOmnepanuyu HaJ MHOXKECTBAMU M WX CBOMCTBa. JlmarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXXECTBEHHOTO — ammapara s
ONMCAHUS PEAJbHBIX IIPOLECCOB U SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIEICTBHUE,
JI0KAa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHMUSL.

11 KVIACC

Yuciaa v BBIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIEMMOCTU LIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HammeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moay:nto, anropurma EBkiuaa 1y pemeHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcubie uucia. AnreOpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHUW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpHUIeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALTMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapaAMETPaMHU.



[IpumeHnenne  ypaBHEHUMH, CHUCTEM W HEPAaBEHCTB K  PEILICHUIO
MaTEeMaTHUYECKUX 3aJad U 3aJad U3 pa3MyHbIX o0jacTell HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

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

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IMPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHOU KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

[IpumeHeHne MpOU3BOAHON K MCCIEIOBAHUIO (DYHKUIHMA HA MOHOTOHHOCTb H
3KcTpeMyMbl.  Haxoxnenue  HamOonblIero M HAUMEHbBLIEr0  3HauY€HUM
HENpephIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pEIICHUS B
NPUKIIAIHBIX 3a/1adax, Ui ONPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHkuuid. [lpaBuna HaxoxaeHUs TEpBOOOPa3HBIX.

WNurerpain. I'eomeTpuuecknii CMBICII VHTErpaia. Brruncnenue
onpenenéHHoro uaTerpana no popmyne Hetorona-Jleibnua.

[IpumeHnenue uHTErpana s HaXOXACHUS IUIONIAJEeH IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUN. MaTtemaTudeckoe
MOJICJIMPOBAHUE pEAJbHBIX IMPOLECCOB C TMNOMOLIBI AuddepeHIrnanIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATEbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs ACTETHKY MAaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa *K13HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, peryispHas (u3nuecKkass aKkTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TpPYAOIIOOUs, HHTEpec K
paznuyHbiM  chepaM  TIPOPECCHOHAIBLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBATb COOCTBEHHbIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEH JKM3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBbTYPhl, TIOHUMAHUE BIIASHUS
COITMATILHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX PoOJieM, OpUEHTAIIHS
HAa TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXAaIomel Cpefpl, IUIAHWPOBAaHUE IIOCTYNKOB M OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKd ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTUYECKOW HayKuh Kak c(]epbl 4YeIoBEYECKOW MAEATENbHOCTU, JTAloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKM ¥ MaTeMaTUYeCKOM KYJIbTYpOH Kak CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHIUBUYyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBINA MPU3HAK KJIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS ¥ CPABHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U MOPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHns y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).



Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,  (QPUKCHUPYIONIME  MPOTHUBOpEYUE,  Mpodiiemy,
YCTaHABJIMBAaTh HUCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, SIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy O0bEKTaMHU, SBJICHUSMH, POLECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
MPOBENCHHOTO  HAOMIONCHUS, HCCIECNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, A TAKKE BbIIBUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH J€(UIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JJIS PEILLICHUS 3a]1a4u;

BBIOMpPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3UyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE yUeOHbIEe 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJy PEIICHHUS 3ajJauyu,
KOMMEHTHUPOBATH MMOJTYyUYCHHBIN pe3yJIbTarT;

B X0Ji¢ 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pEelIeHUs, COIMOCTaBIATh CBOM CYXKACHUSA C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3iU4Me M CXOJCTBO TMO3UIINNA, B KOPPEKTHOU (opme
bopMyIUpPOBAThH Pa3HOTIIACHS, CBOM BO3PAYKECHHUS;

MIPEACTABIIATh PE3YJIbTAThl PEIICHUS 3aJlau, dKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MPE3EHTAIlMN U 0OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATHh BApUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(POpPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  IIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crioco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI TpOIlecca M Pe3ysibTara PEIICHUS
MaTeMaTUYECKOM 3a4a4u;

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

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa eI B YCIOBHUAM, OOBICHITH IPHYNHBI
JOCTIDKCHHSI UM HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOM
JIEATEIIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BUJIbI pabOT, JIOrOBapWBaThCs, OOCYX JAaTh MPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMHU KOMAaHIbI, OIICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHE
NpeAMETHbIE Pe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4EeOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAIMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndeckas JApoOb, TMPOIEHTHI, HPPAUOHAIBHOE YHCIO0, MHOXECTBa
pALMOHATIBHBIX U ICUCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTIO YHUCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl DPEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

MPUMEHSTH NMPUOIMKEHHBIE BBIYMCIICHUS, TPABUIIA OKPYTJIICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOJTHO OMNEPUPOBATH TMOHSITHEM: CTENEeHb C 1LEJbIM I[OKa3aTeseM,
UCITI0JIb30BaTh MOAXOASANIYIO0 (hOPMY 3aIMMCH IEUCTBUTEIIbHBIX YHCEIT JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

cBOOO/IHO OIEPUPOBATh MOHATHEM: apU(PMETHUECKUN KOPEHb HATypajIbHOU
CTEICHU;

CBOOOJTHO OIIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(PM YwKcHa, AECATHUYHBIE W
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC
YUCIJIOBOTO apryMEHTa;

OIIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHUS PAlMOHAIBHBIX M JPOOHO-
pallMOHAJIBHBIX YpPaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOWIEH C TenbiMu KOd(hUIMeHTaMu, KOPHU MHOTOWICHA, MPUMEHSThH
JIeJIEHME MHOTOWIEHAa Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELIEHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSIMHU: CHCTEMa JIMHEHHBIX YypaBHEHMI,
MaTpUla, ONPEAECIUTENIb MaTpUllbl 2 X 2 W €ro TeOMETPUYECKUU CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENENuTeNss 2 X 2 JUId BBIYMCIEHHUS €r0 3HAa4yeHUs,
MPUMEHSTh ONPEACIIUTENIA [l PEUICHUS CHCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
WCCIIE0BATh IIOCTPOEHHBIE MOJEIH C IOMOUIBIO MATpHI] W OINpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

WCIIOJIb30BAaTh CBOWMCTBA JIEUCTBUM C KOPHSAMH Il TNpeoOpa3oBaHMs
BBIPAKCHU;

BBITIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPIKAIIUX CTEEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUIst npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJIHO ONEPUPOBATh MOHATUSIMHU: HUPPAIMOHAIIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOIUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYIIECTBIISAS IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIBI ISl MpeoOpa3zoBaHus
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUH;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUsS, YypaBHEHHs, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHKuHuU U rpapuKu:

cBOOO/IHO ONEPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUHU, KoMmmo3uius GyHKUMA, Tpaduk QyHKINH,
BBITIOJIHATH JIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

cBOOOHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepUoInYecKre (PYHKITUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJibllieeé M HauUMEHbIee 3HaueHHe (YHKIMH Ha
IPOMEXKYTKE;

cBOOOHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypaldbHBIM U
HeJabIM TIoKa3zareneM, Ipaguk CTeneHHOW (YHKIHUUA C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-OW CTENEeHW Kak (YHKIMH OOpaTHOM CTENEeHH C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BaHNE U IOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTelbHAsT U JorapupMuyecKas
GbyHKIUMA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMU;

CcBOOOMIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIUI YNCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (YyHKUUMH JUId  HCCIEAOBAaHUSA MPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHON
KHU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCcKOro aHAIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi reOMETpUUecKasi MPOTrPeccus, TUHEHHBIA U
AKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh MPOTPECCUU IS PEIICHUs pealbHBbIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATh MOHITUSIMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUSI
MOCJIEA0BATENBHOCTE, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTUYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (PYHKIIUH, TOYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

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

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOIHbBIC
dbyHKIIMM, KacaTenbHas K TpaduKy QyHKINH,

BBIUUCIISITH ITPOM3BOJAHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

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

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATh  MOHATHSIMHU: MHOXECTBO,  OMNEpaluy  Haj
MHOECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX IPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMH: OIpEACIICHHe, TeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICA TOJYYUT CIEAYIOIIHUE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOr0 aHaTu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBaTh MOHATUSAMH: HaTypajdbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX W ILEIbIX YUCEI, MCIOJb30BATh MPU3HAKU JECITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen 1Sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa 1O MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJIHO OINEPUPOBATH MOHITUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHCEJ, MPEACTABIATh KOMIUICKCHBIE YHCa B alreOpanyeckol u
TPUTOHOMETPHUUECKON (hOpMe, BBITIOTHATH apU(PMETHUECKUE ONEepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUEe HEpPAaBEHCTBA, HAXOAUTb UX PEUIEHUS C  IIOMOIIbIO
PABHOCWIIBHBIX IIEPEXOOB;

OCYIIECTBISATh OTOOp KOpHEW TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

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

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHbBIX U
Jorapu(pMUUYECKUX YPaBHEHUH U HEPABEHCTB;

pemarb palrOHAJIbHBIE, MppanuroOHaIbHBIE, ITOKA3aTEIIbHBIE,
jgorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKallie MOAYJIU U IapaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIUPOBATh peajbHbIE CUTyallMd Ha A3bIKE airedpbl, COCTAaBJIATh
BBIPDAXXEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyUYECHHBIN PE3yJIbTaT.

@OyHkuuu ¥ rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOrO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX ()YHKIIMIA;

CTPOUTh TIEOMETPUYECKHE 00pa3bl ypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  OINEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
dyHKUMH;

OPUMEHATh (QYHKIUM Ui MOJEIHUPOBAHMS U HCCIEAOBAaHUS pealbHbBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCIT0JI30BaTh MPOU3BOJHYIO JIJISl UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HauOoJbllIee U HAaMMEHbIIee 3HAUCHUS (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIb30BaTh MNPOWU3BOAHYIO I HAXOXKACHUS HAWJIy4Iler0 PELICHUS B
NPUKIAIHBIX, B TOM YHMCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, i
ONpEJENIeHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmysol wiu
rpaduxom;



CBOOOJTHO ~ ONEpHUPOBATH MOHATHSMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIMI
UHTErpall, HaXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (YHKUUMNA U BBIUYUCIATH
uHTerpai no Gpopmyie Herotona-JIeitonuna;

HAXOJUTh TIOMAHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIIBI0 HHTETPAJIA;

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

pelarh NPUKIAIHbIE 33a4d, B TOM YHCIE COLMATbHO-DKOHOMUYECKOTO U
($u3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

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




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| 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
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl paluOHAIBbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne uu@posbie
/i Tema ypoka Beero Kontpoabnbie IIpakTunyeckue 0fpazoBaTELHEIE
padoThI padoThI pecypenI
| [[MHOXeCTBO, Onepali Ha/l MHOYKECTBAMHU |
1 UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHrne TEOpEeTUKO-MHOKECTBEHHOTO |
arnapara JJid peueHus 3aaaqd
Parmmonansubie unciaa. OOBIKHOBEHHBIC U
4 JIECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEUYHBIE 1
MEePUOANYECKHE TPOOH
Parmmmonansapie unciaa. OOBIKHOBEHHBIC U
5 JECSITUUHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbBIE 1
MEPUOIUUECKHE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue qpoOeit U IPOIEHTOB TSt |
pelIeHs TPUKIaJAHbIX 3a7a4
g JleicTBuTenbHBIC YKcia. PaimonanbHbIC U 1
HUPpAIMOHATILHBIE YHCIIA
9 ApudmeTrdeckue oneparuu C |
JIEUCTBUTEIbHBIMHU YU CIIAMHU
10 Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0 |

CBOMCTBA




11

12

13

[TpuG>xE€HHBIC BEIYMCIICHUSI, TPABUIIA
OKPYTJICHUS, TPUKUIKA U OLICHKA Pe3yJIbTaTa
BBIYHUCIIEHUN

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCHICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOroueHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOrouI€Ha HAa MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM MMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

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

21

[IpuMeHeHne onpenenuTens A perieHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI




22

23

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

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

25

26

27

OyHKIWMS, CITOCOOBI 3a/1aHus () YHKITUH.

Bsanmuo obparnbie pyakiun. Kommosumms

byHKIII
I'paduk Pynkuuu. InemMeHTapHbIC
npeobpazoBanus rpadukoB QyHKIUH

OO6nactb ornpeaesieHus] 1 MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu ¢pyHknum.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

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

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauOoinsiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEKYTKE

Jluneiinas, kKBaJpaTHuHas U IPOOHO-
nuHeHas GyHKIuN

SHGMCHTapHOG HCCIICOOBAHUEC U ITOCTPOCHUEC

rpaduKoB 3TUX QYHKIUN

32

33

SHGMCHTapHOG HCCIICIOBAHUEC U ITOCTPOCHUEC

rpadukoB 3TuX QyHKUINN

Crernens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

Crenens ¢ LICIBIM TOKa3aTeneM. buaom

34 HeroTona

35 CrenenHasi QyHKIUS C HATYPATbHBIM U
1eNbIM NokaszareseM. E€ cBoiicTBa u rpaduk

36 KoHntpoinbnas padota: "CrenenHas QyHKIus.
E€ cpoiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €r0 CBOMCTBA

18 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENICHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
COZIEpKAIIUX CTEIIEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpaXKEHU,
COJIepKAIIMX CTEIIEHU U KOPHU
WppanumonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUU
HppaunonaneHbie ypaBHeHNs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN
HppauronaneHble ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELLIECHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUHN

UpPpALMOHATILHBIX YPAaBHEHHM




PaBHOCHIEHEIC NEPEXO0bl B pCICHUHA

46 UPPALMOHATIbHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPpALMOHATILHBIX YPABHEHHM

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATIbHBIX YPABHEHUM
CaotiicTBa U rpaduK KOpHSI n-OW CTEHEHH KaK

49 (GYHKIIM 00paTHOM CTENICHH ¢ HATypaJIbHBIM
[IO0Ka3aTeieM
CaoticTBa U rpaduK KOpHS n-Oi CTEHEHH KaK

50 GbyHKIIMM 00paTHOM CTENEHH ¢ HaTypaIbHBIM
MoKazaresiem
KonTtpomnpHast padora: "CBolicTBa 1 rpapuk

51 KOpHsI n-0# creneHu. MppalmoHaibHble
ypaBHeHHUA"

57 CrerneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN AJs
pelIeHusl ypaBHEHUN

57 Hcnonws3oBanue rpadpuka QyHKIUN AJIs
pellIeHusl ypaBHEHUI

58 ITokazarenbHble ypaBHEHUs. OCHOBHbBIE




MCTOJbI pCHICHUSA ITOKAa3aTCIIbHBIX ypaBHCHI/Iﬁ

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 . 1
METO/IbI pEeIIEHUs T0KA3aTeNIbHBIX YpaBHEHHH

60 [loka3arenbHble ypaBHeHUs1. OCHOBHbIE |
METO/Ibl PEILIEHNUS IOKA3aTENIbHbIX YPaBHEHUN

61 Kontponbnas padota: "[lokazatenpHas |
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapugpma 1

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1

65 €CSATUYHbIE U HAaTypaJIbHbIE JIOTapU(PMBI 1

y

66 JecsaTuunble ¥ HATypallbHbIE TOTapU(PMBI 1

67 [Ipeo6pa3oBanue BbIpaxeHUil, CoAepKaLUX |
aorapudmsl

63 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX |
J0rapuQmbl

69 [Ipeo6pa3oBanue BbIpaxeHU, coaepKaluX |
JorapuQmbl

70 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U |
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U |
rpadux

7 Hcnons3oBanue rpaduka GyHKIIUN 115 1
pelIeHusl ypaBHEHUN

7 Hcnons3oBanue rpaduka GyHKIIUN AJIs 1
pelIeHUs] ypaBHEHUI

74 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE 1




METO/Ibl PelIeHUs JTOrapuGMUIECKUX
ypaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmmueckue ypaBHeHus. OCHOBHbBIE

76 METOBI peIIeHUs JTorapu(HMUIECKUX
YpaBHEHUN

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
norapu(pMHUECKUX YpaBHEHHHA

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTtponsHast padora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

20 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

31 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

2 APKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

23 APKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 oTpeieIeHne TPUrOHOMETPHUECKUX (DYHKIIUH
YHCIOBOTO apryMeHTa
TpuronomeTpudeckass OKpyKHOCTb,

85 ofpeielieHne TPUrOHOMETPHUECKUX (DYHKIIUH

YHCIIOBOI'O ApT'yMEHTA




86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX !
BBIPAKEHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpAXEHUI

93 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpAXEHUI

94 Pewienne TpuroHoMeTprUYECKUX YpaBHEHUN 1

95 Pemenne TpuroHoMeTpruUECcKUX ypaBHEHUI 1

96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
KonTponbnas pabota: "Tpuronomerpuyeckue

101 BBIPAKEHUS U TPUTOHOMETPUYECKUE 1
ypaBHeHuUs"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 ocjienoBareiibHocTel. Meton 1
MaTeMaTUYeCKON UHIYKIIUU

103 MOHOTOHHBIE Y OTPaHUYEHHBIE !

IMOoCJICa0BAaTCIbHOCTHU. I/ICTOpI/Iﬂ aHajii3a




0OECKOHEUYHO MAaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoneuHo yObIBaromias reoMeTpruIecKas
mporpeccust

107 Cymma 6ecKOHEYHO yOBbIBAIOIICH
FE€OMETPUUECKOMN IPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyna CI0XKHBIX IPOLEHTOB

109 JIMHENHBIN U SKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonp3oBaHue mporpeccuu A peleHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 Konrponsnas pabora: "[locienoBarenbHocTH
U Iporpeccun’”

112 HenpepriBHble QyHKIIUU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI Fpa)uKOB
byHKIMMA

114 CpoiicTBa (hyHKIMH HENPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroza UHTEPBAJIOB Ul PELIEHUS HEPABEHCTB

117 MeTto MHTEPBAJIOB JIJIsl PELIEHUSI HEPABEHCTB

118 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX

GbyHKIMH 15 pereHust 3a1a4




[IprMeHeHre CBOMCTB HENPEPHIBHBIX

120
GYHKIMH 1S pereHust 3a1a4

121 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKIIMH

122 Onpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOAHON

123 Onpenenenne, GU3NISCKUN CMBICIT
MIPOU3BOIHOM

124 VYpaBHeHHE KacaTeabHOU K rpapuky
byHKIIUN

125 VYpaBHeHME KacaTeabHOU K rpadpuky
byHKITIN

OH3BO/IHBIE JIEMEHTAPHBIX KIIHi

126 IT

127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN

128 ITponsBoaHast CyMMBI, IPOU3BENCHNUS,
YaCTHOTO U KOMITO3UIIMM (DYHKIIMH

129 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIIMM (DYHKIIMH

130 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIO3UIIMU (DYHKIUH

131 Konrponsnas padora: "[IpouszBoanas”

132 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "YpaBHEHHS"

133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "OyHKIMK"

134 Wrorosast KoHTpOJIbHASA paboTa

135 Hrorosast koHTpOIBHAsS paboTa

136 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs




‘ 3HaAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

IIpuMeHeHne MPOU3BOIHOMN K UCCIIEN0BAHUIO
(GyHKIHUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

IIpumeHneHne MPON3BOJHON K HCCIIEI0BAHUIO
(GyHKIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ K UCCJICAOBAHHUIO
(bYHKI_II/Iﬁ Ha MOHOTOHHOCTb U OKCTPECMYMBbI

[IpuMeHeHne MPON3BOIHOMN K UCCIIEN0BAHUIO
(GbyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI

IIpumeHneHne MpON3BOJHON K HCCIIEI0BAHUIO
(yHKIIMI HA MOHOTOHHOCTB M KCTPEMYMBbI
IIpumeHneHne MpONU3BOJHON K HCCIIEI0BAHUIO
(GyHKIMNA HAa MOHOTOHHOCTB U 9KCTPEMYMBI

Haxoxzaenne HaubosbI1ero 1 HAUMEHbILIETO
3HAYEHUS HENPEPbIBHOM (PyHKINU Ha
OTpE3KE

10

Haxoxzaenne HaubosbI1ero 1 HaUMEHbILIETO
3HAYEHUS HENPEPbIBHOM PyHKIINU Ha
OTpE3KE

Haxoxxnenne HanOobIIero 1 HAUMEHbIIETO
3HA4YeHHUs1 HeTPephIBHOM (PyHKIIMM Ha
OTpe3Ke

HaXO)KI[GHI/Ie HaMOOJIBIIEr0 ¥ HAUMEHBIIIETO




11

3HAYEHUS HEMPEPbIBHOM (PyHKLIMU HA
OTpe3Ke

Haxoxzaenue HaubosbI1ero 1 HaMMEHbILIETO
3HAYEHUS HeMPEepbIBHOM (PyHKINU Ha
OTpe3Ke

12

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEHUs1 HeTPEPHIBHOHN (pyHKIIMM Ha
OTpe3Ke

13

14

15

16

17

[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWIYYIIErO PEUICHUS B TPUKIAJIHBIX
3a1auax

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIA HaXOXKACHUA
HaWJIy4dlIero pCuICHUA B IPUKIIAJHBIX
3agadax

[Ipumenenne nponu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTHU U YCKOPEHUS
mpolecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduxkom

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOi UITH
rpaduKom

Komnozunus ¢yHkimit

18
19

Komnozunus ¢yHkimit

Komnozunus GyHkiumit

20

21

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

I'eomerpuueckue oOpa3bl ypaBHEHUN Ha




KOOp,I[PIH&THOﬁ IIIIOCKOCTH

KontponsHas pabdora: "UccrnenoBanue

22 (GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

73 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1EpBOOOPA3HBIX

24 [TepBooOpasHbIe AeMEHTAPHBIX (YHKIIHH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

’5 [TepBooOpasHbIie 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKnuid CMBICI
UHTErpana

7 Brruncnenue onpenenéHHOro HHTErpaa mo
dbopmyne Hetotona-Jleiiouuia

)% Brruncnenue onpenien€HHOro HHTErpasa mno
dbopmyne Hetotona-Jleitoauia

79 [IpumeHeHne nHTerpana i HaXoXACHUS
iouaiel IIOCKUX Guryp

30 IIpumeHeHne nHTErpana Juis HaXOKIACHUS
00BbEMOB IreOMETPUYECKUX TeT

31 [Ipumeps! pemennii qudpepeHnaIbHbIX
YpaBHEHUI

1 [Ipumeps! pemenuit quddepeHInaIbHbIX
YpaBHEHUI
MatemaTnueckoe MOJAEINPOBAHHUE PEATIBHBIX

33 MIPOIIECCOB C MOMOILBIO AU (PepeHIIHaTbHBIX
ypaBHEHUU

34 Kontponbnas padota: "[lepBoobpazHas u

uHTerpan”




Tpuronomerpuyeckue GyHKINH, UX

35 . 1
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKIUH, UX 1
CBOMWCTBA U IpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX 1
CBOMWCTBA U IrpauKu
OT060p KOpHEH TPUTOHOMETPUICCKIX

40 YpaBHEHUH C TTOMOIIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPAaBHEHUH € TOMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

43 YPaBHEHUH C IIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemrenne TpuroHoMeTprUYECKUX HEPABEHCTB 1

45 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemrenne TpuroHoMeTprUYECKUX HEPABEHCTB 1

47 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1

43 KonTponsnas pabora: "['paduxu 1

TPUTOHOMETPHUYECKUX (YHKLIUH.




Tpuronomerpuyeckre HepaBeHCTBA"

OcHoBHBIC MCTOJbI pCHICHUS IMOKAa3aTCIbHBIX

49
HEPaBEHCTB

50 OCHOBHBIE METOBI PEUICHUS TTOKA3aTEIbHBIX
HEPABCHCTB

51 OcHOBHBIE METOBI PELICHUS TTOKa3aTeNIbHbIX
HEPaBEHCTB

57 OCHOBHBIE METO/BI PEIICHUS TTOKA3aTSIbHBIX
HEPaBEHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

54 OcHOBHBIE METOABI PELICHUS
norapuMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
HppallMOHANILHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHAIIEHBIX HEPABCHCTB

59 OCHOBHBIE METOBI PEIICHUS
HPPaIMOHAILHBIX HEPABCHCTB

60 OCHOBHBIE METOBI PELICHUS
UppallMOHAILHBIX HEPABEHCTB

61 I'padmyueckue MeTOBI peIeHUS
HPPAIMOHATILHBIX YPaBHEHUI

62 I'padmyueckue MeToAbI perieHus




63

UppalMOHATIBHBIX YpaBHEHUI

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHbIX YPaBHCHUN

64

65

66

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX HEPABEHCTB
I'paduueckue METOIbI peLICHUS
JorapupMHUUECKUX YPaBHECHHUN
I'padmyeckue MeToabI pemicHUsS
JorapupMHUUECKUX HEPABEHCTB

67

68

69

I'padmyeckue MeToAbI pemieHUs
norapuMUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

I'paduueckue MeTo bl peLeHus
MOKa3aTeJIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

70

I'padnueckue MeToabl pereHus
MIOKa3aTeIbHBIX U JOrapu(pMUUecKux
HEPaBEHCTB

71

72

73

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapupMUUEcKux
HEPABEHCTB

KonrtponbHas padora: "UpparoHanbHele,
noKa3zaTeJbHbIe U Jorapudmudeckue
HEpaBeHCTBA"

KommnekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUECKasi POPMBI 3arucu




KOMIIJICKCHOT'O 4YHCJia

KommiekcHbie uncna. Anredpandeckas u

74 TPUTrOHOMETpHUUECcKasi (pOPMBI 3aucu
KOMIIJIEKCHOT'O YHUCIIa

75 Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPJAMHATHOM IUIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa
[IpumeHeHne KOMIUIEKCHBIX YHCEI JUIs

81 peuieHns GU3NYEeCKUX U reOMETPUUECKUX
3a1a4

20 KontponbHas padora: "KomiuiekcHble
gucia"

83 HarypainbHsle u niensle yucia

84 HarypanbHsle u niensie yucna

25 [IpumeHeHne MPU3HAKOB AETMMOCTH LIENIBIX
qucel

26 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX
qucen

87 [IpuMmeneHne Npu3HAKOB AETUMOCTH LIENIBIX




yucen: HOJl u HOK

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LCJIBIX

88 yucen: HOJl u HOK

29 [TpuMmeHeHnEe TPU3HAKOB JAETUMOCTH IEIBIX
YUCEJI: OCTATKH 110 MOAYJIIO

90 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH LEIIBIX
YHCell: OCTATKU M0 MOAYIIO
[TpuMeHeHHE TPU3HAKOB JCTUMOCTH IEJIBIX

91 yucen: anroput™ EBKimaa s pemeHus
3a/1a4 B IEJIBbIX YHCIIaX

9 Kontposnbnas pabota: "Teopust menbix
yucen"
Cucrema 1 COBOKYITHOCTh ypaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIICJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIBbHBIX YpaBHEHUN
OCHOBHBIE METOBI PEIICHUS CUCTEM U

96 COBOKYITHOCTEN UPpALlMOHATIBLHBIX
YpaBHEHUI

97 OCHOBHBIE METOBI PEUICHUSI CUCTEM U
COBOKYITHOCTEH TTOKAa3aTENbHBIX YpaBHEHUN

08 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEH MTOKa3aTENbHBIX YpaBHEHUN

99 OCHOBHBIE METO/bI PEUICHHS CUCTEM U




100

COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUI

101

[IpuMeHeHue cucTeM K peleHuI0
MaTeMaTUYeCKHUX 3a/1a4 U 3ajJ1a4 13
pa3IMYHbBIX 00JaCTel HayKH U peallbHOM
KU3HU, HHTEPIPETALUS TOTYyYSCHHBIX
pe3yNbTaToB

102

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTell HaAyKH U peabHOM
KU3HU, MHTEPIPETALUs II0Jy4YECHHBIX
pe3yabTaToB

103

[IpumeHeHne HepaBEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aa4 U 3a7a4 u3
pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, UTHTEPIPETALUS TOJTyYEHHBIX
pE3yJIBTAaTOB

104

Kontponbnas pabora: "Cucremsi
paIMoOHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUi"

105
106

PanvonaneHbIE ypaBHEHMS C MapaMeTpaMu

PanunoHannHBIC HCEpPAaBCHCTBA C MapaMEeTpaMu

107
108

PanvoHnaneHbIE CHCTEMBI € TapaMeTpaMHu

I/IppaLII/IOHaJ'ILHLIC YpaBHCHUS, HCPABCHCTBA

[SR U G R S N S—




109

C mapameTpaMu

HppaumoHaibHble CUCTEMBI C ITApaMeTpaMu

110

111

IToka3aTenbHble YpaBHEHUS, HEPABEHCTBA C
napameTpamu

Iloxa3zaTenbHBIC CHCTEMEI C napamMeTpamMu

112

113

Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu

114

TpuroHomeTpuuecKe ypaBHEHHUS C
rapameTpamu

115

116

TpuroHnomeTpruyeckue HEpaBEHCTBA C
napameTpamu

Tpuronomerpudeckue CUCTEMBI C
napameTpamu

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJEIEH peaTbHbIX
CUTYallU| C IOMOILBIO YPAaBHEHUH C
napameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJEIEN pealbHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHI C
rnapameTpamu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEH peaTbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHUH C
rnapaMeTpamu

120

KonTponbnas pabora: "3amauu c
napameTrpamu"




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

121
3HaHui: "YpaBHeHus"
[ToBTOpEeHUE, 00001LIEHNE, CUCTEMATU3 AL

122 ’ ’
3HaHuii: "YpaBHeHus"

123 [ToBTrOopenue, 00001IEHNE, CUCTEMATH3AIS
3HaHui: "YpaBHeHus. Cucrembl ypaBHeHU"

124 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrna"

125 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrpa"

126 [ToBTOpenue, 0000IEHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBencrna"

127 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

128 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

129 [ToBTOpEeHue, 060061IeHNE, CUCTEMaTH3aLUs
3HaHuii: "[Ipon3Boanas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpenme, 0600IIEHNE, CHCTEMATH3 AT
3HaHui: "Oynkun"

132 [ToBTOpenmEe, 0600IIEHNE, CHCTEMATH3 AL
3HaHuil: "OyHkun"

133 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

134 HroroBast koHTpopHAs paboTa

135 HToroBast KOHTpOJIbHASA paboTa




136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136

10



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

* Maremaruka: anredpa v Hauajga MaTEMaTUYECKOTO aHaIKN3a, T€OMETPHSL.
Anrebpa u HavaJla MaTeMaTUYecKoro ananusa, 10 kimacc/ Mypasun I'.K.,
Mypasuna O.B., O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
Axk1monepHoe obuectBo «M3narensctBo «lIpocBerienue»

» MaremaTuka: anredpa 1 Hadajaa MaTeMaTHYECKOrO aHAJIA3a, FEOMETPHSL.
Anrebpa u Hauajga MaTeMaTH4YecKoro aHanusa, 11 kmacc/ Mypasun I'.K.,
Mypasuna O.B., O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxkmmonepHoe obuiectBo «M3narenbctBo «lIpocBemenue»

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

Meroaunueckoe nocodue k yueonukam I'. K. Mypasuna, O. B. MypaBunoi
«Marematuka: anreOpa u Hauajia MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anre0pa 1 Havajla MaTEMaTUYECKOTO aHaIn3a. Y TIIyOJIeHHbIN ypoBeHbY. 10—
11 knaccel. O. B. MypaBuHna

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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