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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOU JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYE€CKOrOo aHajlu3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBAThb
YTBEPKJICHHS ¢ NOMOIIBIO MHIAYKLUHH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o00nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTH4ecKoro aHanusa», «MHoO)kecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKHE JIMHUM HW3YYalOTCS Ha TPOTSHKCHUH ABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJEBAlOT Bc€ Ooiee
IIUPOKAM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIHHO (HOPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YIeOHOTO Kypca, IS
pEIIeHUs] CaMOCTOSATEIBHO CPOPMYIUPOBAHHON MaTEeMaTHUECKOM 3a/lauu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YaloImMUMCS MHOXECTBA HATYPaIbHBIX, IEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4Hcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIeCKUe 3aJaud W ONEepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJIB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICcTaBlIeHUe O €IMHCTBE MAaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHCHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYarolIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
WCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAaKXKE BBIPAKECHUM,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QoOpMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJisi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JUHUA «DyHKIMM W TpaQUKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaduKoB, UCHIOIb30BaHUE (PYHKUMU 7S pEelIeHUs 3a7ad U3 JpYruX y4eOHbIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpaKaTh (OpMyJamMH 3aBUCUMOCTU MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHaTUTHYECKOM, rpaduueckoid u cioBecHO. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IMO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
U TpejararoT HaumboJjiee YHUBEPCAIBHBIM S3BIK, OOBEIMHSIOIIMN BCE pPa3/eibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BATh €TO IJISi BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

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



COJEPXAHUE OBYUYEHUA
10 KITACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKkOHEeUHblE INepuoandeckue Apodu. [IpumeHenue apoOedl W MPOUEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JNEHUCTBUTEILHOTO YUCIA U €ro cBoicTBa. [IpuOnmxkE€HHbIE BBIYMCICHHMS, TPABHUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHT'€HC YMCIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

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

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpaBHECHHS. OcCHOBHBIE METO/IbI peLeHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurens MaTpuupl 2X2, €ro TreOMETPUYECKHM CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMECHEHHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBI JIMHEWHBIX ypaBHEHWM. PelleHne nNpuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
IIOMOILBIO MaTPHIL U OIPEIETUTENCH.

[locTpoeHne MaTeMaTHYECKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkIus, crnocodbl 3amanus (QyHkiuu. B3auMHO o00patHbie (QYHKIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (PyHKUMH. MakKCHUMyMbl U MUHHUMYMBI
¢ynkunu. Hanbospliee 1 HauMeHblee 3Ha4yeHus1 QyHKIMKM HAa POMEXKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas (pyHKLHS C HaTypaJbHBIM M LENbIM NoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 151 pelIeHUs] ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocienoBaTenbHOCTH, CHOCOOBI 3aJaHUsl IMOCJIELOBATEIbLHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHalin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W MX CBOMCTBAa. Touku paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHOU K TpaduKy PyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KUIACC

Yuciaa v BBIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. AnreOpandeckas U TpUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEI IS PEIICHUS (PU3NUECKUX U TEOMETPUUYECKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PellieHre TpPUroHoMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN 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 (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a1adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

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

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenue
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C TMOMOLIBI0  AU(depeHIInaTbHbIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O KYPCA
«AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHbL) HA YPOBHE CPEJIHEI'O OEBIIETO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKJAHCKON MO3UIIMU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUWSA, STHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IIEHHOCTH TpPYAOIIOOMs, HHTEpec K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTH M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKPYXAaIomel Ccpefpl, IUIAHUPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOM IesATEeNbHOCTU, JTarnoB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHUBHTyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeJieSICHUs TIOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccUu(uKaiuy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbLCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEuYUe,  MNpodseMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

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

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHHUS IO XOAYy PEIICHUs 3a7auH,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pElIeHUs, COIMOCTaBIISITh CBOM CYXKAEHUA C CYXKICHHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (OpMAT BBICTYIUICHHS C Y4ETOM 3ajad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHHU.



PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe IeiiCTBHUSA

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMbIX JIEUCTBUIN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJCThH
criocobaMu CamMOITPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTaTa pPEIIeHUs
MaTeMaTUYECKOM 3aJ1au;

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

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IEIU U YCIOBUSIM, OOBICHITH MIPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHUKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbl pabOT, JOTrOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATHI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MpPEeIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaIU3a»:

Yucia ¥ BIYMCICHHSA:

CBOOOJIHO OINEpPUPOBaTh MOHATHUSMHU: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENIbHBIX YHCEN, MOYJIb JEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PeaIbHOU KU3HU;



IPUMEHATH NPUOIMKEHHBIE BBIYMCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY Pe3y/IbTaTa BbIYNCIICHUN;

CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHH,

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTaHI'€HC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC M apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHMU-CIICICTBUS, PABHOCUIIBHBIE HEPABCHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CcBOOOJIHO OINEpPUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHON NepeMEeHHOMH,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/a4;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbpl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYKCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl U ONPEIEIIUTEIIEH,
WHTEPIIPETUPOBATH MTOJTYyYECHHBIM PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKECHUN,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJIHBIM [T0KAa3aTelIeM;

UCIIOJIb30BATh CBOMCTBa jgorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUUECKU€e YpaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHE;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYecKre GopMyIIbl Tl TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUII;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
NOCTPOEHHBIE MOJICIIU C UCIIOJIb30BAHUEM amapara ajreophl.

DOyHKUMHA U TPaPuKU:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aUMHO O0OpaTHble (QYHKUMH, KOMIO3UIMsA (QyHKUMNA, Tpaduk QyHKUIUH,
BBITNOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB (PyHKLINH;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKUINU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOMIHO OMEpUPOBATh TMOHATHAMH: UYETHBIE H HEUETHBIC (DyHKIHUH,
nepuoanyeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee W HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypaldbHBIM U
HENBIM TOoKa3zareiaeM, rpaduk CTENeHHOW (YHKIIMH C HATYpPaJIbHBIM W LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHu Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTHU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIONHATH JIEMEHTAPHOE HCCIIEI0OBAHUE U TIOCTPOSHUE UX TPAPHUKOB;

cBOOOHO OMEpHUPOBATh MOHATHSIMH: IOKa3aTelnbHas M JorapudmMuyeckas
byHKIUMA, UX CBOMCTBA U TpaduKH, HUCIOIH30BATh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATHh TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oTpe/ieNieHue TPUTOHOMETPUUECKUX (YHKIUI YMCIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku GYyHKIUN IS HWCCIEAOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTemMaTH4ecKOro aHaju3a:

cBOOOMHO OMEpUPOBATh TOHATUSAMHU: apuMeThdeckas U TeoMEeTpUUecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUIEcKasi MPOTrpeccHs, TMHEHHBIA U



HKCIOHEHLIMAJIBHBIA POCT, (POpMyJIa CIOXKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAaHTE;

UCIIOJIB30BaTh IIPOTPECCUM I PELICHUs pEeajbHBbIX 3a4ad IPUKIATHOTO
Xapakrepa;

CBOOOJIHO OIEPUPOBATHh MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHHUS
IIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OIPAaHUYECHHBIC IIOCIEAOBATEIBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKACHUS MAaTEMaTHYECKOro AaHalIM3a Kak aHalumsa
OCCKOHEYHO MAJIbIX;

CBOOOZIHO OMNEpPUPOBATh TMOHSATHUSMHU: HENPEPbIBHBIE (DYHKUIUU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka QpyHKINM;

CcBOOO/IHO OIEpUpPOBaTh MOHATUEM: (YHKIUS, HENpEpbIBHAs Ha OTpE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 7151 peLIeHUs 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATHSMHU: TIEpBasi W BTOpas MPOU3BOJHBIE
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHOM IS
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluu  Hal
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO OINEPUPOBATH MOHATUAMM: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTH4YECKOTO 00bEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIIHNE
NpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIU3ay:

Yucia ¥ BIYMCICHUSA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHOKECTBA HATYpaJbHBIX M LEJbIX YUCEN, MCIOJb30BaTh MPU3HAKU AEIUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOJHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChIBAaTh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS,

CBOOOJHO OMEpUPOBATh MOHATUAMU: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u



TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEepalui ¢ HUIMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAUTh UX PEHICHUS C  I[OMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJIATh OTOOpP KOpPHEM TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO ONEpUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
JorapuMUYECKUX YPaBHEHHUIN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeIIbHEIE,
jgorapupMUyUecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

NPUMEHSATH TpaduuecKre METObI I PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TAKXKE 3a/71a4 C [MapameTpaMu;

MOJIEJIMPOBATh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJIb30BAHUEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMO3UIMU (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU IBYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJUHATHOM IIOCKOCTH;

CBOOOJIHO OMEpUpPOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPHUUECKHX
(yHKmii;

OPUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOIIECCOB.

Havasa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsSl UCCIIE0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbIIEe U HAMMEHBIIEE 3HAaUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;



WCIIOJIB30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4ller0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJIEICHUs] CKOPOCTH W YCKOPEHHs TIpoliecca, 3aJaHHOro (GOpMyJIol WU
rpaduxom;

CBOOOJHO ONEPHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, ONpPEACIEHHBIN
WHTErpall, HAXOAWTh IEPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpai no Gpopmysie Herotona-JIeitonuna;

HAXOAMTD IJIOIIAN TIOCKUX (GUTYP U 0OBEMBI TE C TOMOIIBIO HHTETpaa;

MMETh IPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA NPUMEDPE
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemaTh NMPUKIAAHBIE 33a4d, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKOIO H
($u3NYECKOT0 XapaKTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMmsblI Bcero Kontponeivie  Ipaktireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1 0
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1 0
LIeJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 0
HppaumonaibHable ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1 0
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1 0
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuveckre BRIpaKEHUS U 29 1 0
YpaBHEHHS
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10 0
8 Henpepesabie ynkiuu. [IponszBoanas 20 0
9 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 5 5 0
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KITACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
" .
1 CCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 99 1 0
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1 0
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHHA. 1 1 0
Tpuronomerpuveckue HepaBeHCTBA
4 WpparmonaibHbIe, TOKA3aTEIbHBIC U 24 1 0
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10 0
6 HatypanbHble u 1eslie urncia 10 0
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1 0
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1 0
9 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 16 9 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

N Kosaun4vecTBOo 4acoB JJIeKTPOHHbIE
0
Tema ypoka Hara uudgpoBbie
n/n Konrpoabnbsie IIpakruuyeckue
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoTshI padoTshI
pecypchl

1 MHoecTBO, OIepalry HajJ MHOXKECTBAMHU 1 0 0

U UX CBOMCTBAa
2 Huarpammsl Ditnepa-Benna 1 0 0
3 [IpruMmeHeHne TEOopPEeTUKO-MHOKECTBEHHOTO 1 0 0

armapara JJisg peueHus 3ajaaqy

Pammonansaeie uncia. OOBIKHOBEHHEBIE U
4 JIIECITUYHBIE Jpo0Owu, MIPOLICHTBHI, 1 0 0

OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH

Pammonaneueie uncia. OOBIKHOBEHHEBIE U
5 JIECATUYHEBIE Jpoow, MIPOIICHTHI, 1 0 0

OECKOHEUYHBIE TTEPUONMUECKUE IPOOH
6 [Ipumenenue napoOell W MPOLIEHTOB IS 1 0 0

pelieHus MPUKIAIHBIX 33124
7 [Ipumenenue napoOell M MPOLEHTOB IS 1 0 0

pelIeHs TPUKIaJAHbIX 3a7a4
8 JewcTBuTenpHble yncia. PanpoHadbHBIE B 1 0 0

HUPpAIMOHATILHBIE YHCIIa
9 ApudmeTrndeckne onepamuu c 1 0 0

NEWCTBUTEIILHBIMI YHCIIAMHI
10 Mopayne AEUCTBUTENBHOTO YHKCIA M €Tro 1 0 0

CBOMCTBa

HOJIMKEHHBI BBIUMCJICHUS, IIpaBUII

11 ITpuo é e clie aBUIIa 1 0 0




OKpYIJIEHUs,  INpUKHJKA U OLIEHKa
pe3yJibTaTa BRIYUCICHUN

12

13

14

=

OcHOBHBIE MCTOAbI PCHICHUSA HCIIbIX
IpOOHO-pallMOHATIBHBIX ~ YpaBHEHUH |
HEPABEHCTB

OcCHOBHBIE MCTOAbI PCHICHUA LOCIbIX H

IpOOHO-pPAllMOHANBHBIX ~ YpaBHEHUH U
HEPaBEHCTB
OcHOBHBIE METOJBl pELICHUs IEeNbIX U

IpOOHO-pAallMOHANBHBIX ~ YpaBHEHUH U
HEPABEHCTB

15

MHorowieHsl OT OJHOW NEPEMEHHOM.
JleneHne MHOrowjieHa Ha MHOIOWIEH C
octaTtkoM. Teopema besy

16

17

MHorouseHsl ¢ nenbMu KodhpuimeHTamu.
Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

19

20

21

Pemrenne cucreM TMHENHBIX YpaBHEHUI

Marpuia CUCTEMBI JTUHEHHBIX YpaBHEHUM.
Onpenenurens  MaTpuubl  2X2,  €ro
T€OMETPUYECKHII CMBICII M CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MAaTPHULIbI 2X2, ero
TEOMETPUYECKU  CMBICII M CBOMCTBA,
BBIYMCIICHHE €T0 3HAYCHUS

[IpuMeHeHue omnpenenurens s PELICHUS
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenne mpukiagHbIX 3a/ad C TOMOIIBIO




CHUCTEMBI JINHEWHBIX YPABHEHUI

23

24

Pemenune nmpuknagHbeIX 3a7ad ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Kontponbnast  pabota: "PanmuoHanbHbIC

ypaBHeHHUS U  HepaBeHCTBA. CucTembl
JIMHEWHBIX YpaBHEHUH"

25

OyHKIWSA, CHnocoObl 3ajaHus  (QYHKIUU.
B3aumno o6patubie pynkuuu. Kommnosunus

byHKIMi

26

27

28

I'padux ¢byHKIHN. DneMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

OOnacte  ompeneneHuss UM MHOXKECTBO
3HaueHud Qynkumu. Hymun  dyHKUIMU.
[IpomexyTKH 3HAaK MOCTOSTHCTBA

Yeérusle 51 HEYETHBIE byHKIMN.
[Tepuonuueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMymMbl ¥ MHHUMYMBI  (DYHKLHUU.
HaubGonpmee u HanMeHbllee 3HAY€HUE
(GYHKLINU Ha TPOMEKYTKE

30

31

32

Jluneiinas, KkBajgpaTH4Has W  JPOOHO-
TuHeHas GyHKuun

DnemeHTapHOE HCCIIeZIOBaHHE u
MOCTPOCHHE TPAPUKOB ITUX PYHKLIUH
DJleMeHTapHOe HCCIIEIOBAaHUE u
MOCTPOCHHE TPAPHUKOB ITUX PYHKLIUH

33

Crenens ¢ HeabpIM IIOKa3zareiaeM. buHOM
Hrrotona




34

Crenens ¢ LeIbIM IIOKa3zareiaeM. buHom
Hrrotona

35

36

37

CrenenHass (QyHKOHS C HATypaJbHBIM U
LnenaslM  mokasareneM. EE  cBoiictBa U
rpaduk

KonTponbhas pabora: "Crenennas
dbynaknus. E€ colicTBa u rpadguk”

ApudmeTnueckuii KOpeHb HaTypalbHON
CTETEeHH U ero CBOMCTBA

38

39

40

Apudmernueckuii KOpeHb HATypalbHOU
CTEIIEHU U €ro CBOKWCTBA

[IpeoOpa3oBaHusl YHMCIOBBIX BBIPAKEHHIH,
COJIepKaliX CTENICHU U KOPHU
[Ipeo6pa3oBaHusi YHMCIOBBIX BBIPAKEHUH,
COZIEpKAIIUX CTEIIEHU U KOPHU

41

42

43

[IpeoOpazoBaHusi YHMCIOBBIX BBIPAKCHUH,
COAEpKAIINX CTENIEHU U KOPHU

Wppauvionansubie ypaBHeHUs. OCHOBHBIE
METO/IbI pereHust UppalOHAIIBHBIX
ypaBHEHU I

Wppanunonansueie ypaBHeHMs. (OCHOBHBIE

METO/IbI peueHus HppaLMOHAIIBHBIX
yYpaBHEHUN

44

Uppanuonansheie ypaBHeHHA. OCHOBHbIE
METO/IbI peneHus HAppalMOHAIBHBIX
yYpaBHEHUN

45

PaBHOCWIIBHBIE TIepexoapl B  PEIICHUH
MPPaLMOHATIBHBIX YPABHCHUN




46

PaBHOCMIBHBIE TIEpEeXOJpl B PEIIEHUU
MPPALMOHAIBHBIX YPABHEHUN

47

48

PaBHOCWIBHBIE IIEpexOabl B  PEIICHUU
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE TEepexoAbl B pPELICHUH
UpPpaALMOHATILHBIX YPABHEHHIM

49

CpoiicTBa u rpaduk KOpHS N-Off CTeneHH
Kak (QyHKuuH OOpaTHOM  CTENEHUu C
HaATypaJIbHbIM ITOKa3aTeleM

50

CpoiicTBa u rpaduk KOpHS N-Off CTeneHH
Kak (yHKOUHM OOpaTHOW CTEmeHHu C
HaTypaJbHBIM I10Ka3aTelIeM

o1

52

KonTponbhas pabota: "CoiicTBa u rpadux
KOpHsA N-oi creneHu. MppannoHanbHbIe
ypaBHEeHHUA"

CreneHp ¢ palMOHAIbHBIM MOKa3aTeleM U
e€ CBOIICTBa

53

CTeHeHI) C paHI/IOHaJ'II)HI)IM II0Ka3aTcJICM U
eé CBOIiCTBa

54

55

CTeHeHI) C paHI/IOHaJ'II)HI)IM II0Ka3aTcJICM U
e€ CBOIiCTBa

[TokazatenpHast (QyHKIMSA, €€ CBOHCTBa U
rpadux

56

Ucnonp3zoBanue rpaduka GyHKOUA IS
peueHust ypaBHEHU I

57

58

Ucnonb3oBanue rpaduka GyHKIMM U1
peueHust ypaBHEHU I

[loka3zarenpHple  ypaBHeHUs. (OCHOBHBIE




METO/IbI pereHus MOKa3aTeIbHbBIX
ypaBHEHUH
[lokazarenpHple  ypaBHeHUs. (OCHOBHbBIE

59 METO/IbI pelieHus [10Ka3aTeIbHbIX 1 0 0
ypaBHEHU I
[Toka3arenbHble  ypaBHeHUs. OCHOBHBIE

60 METOIbI penieHus [10Ka3aTeIbHBIX 1 0 0
ypaBHEHUI

61 Kontponbnas  pabora: '"llokasarenbHas 1 1 0
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1 0 0

63 Jlorapudwm yucna. CoiicTBa norapudpma 1 0 0

64 Jlorapudwm yucia. CBoiicTBa torapugma 1 0 0

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1 0 0

66 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1 0 0

67 [TpeoOpa3oBaHue BBIPAXKEHUM, COAEPKALIIX 1 0 0
aorapudmsl

68 [TpeoOpa3oBaHue BBIpaXKEHH, COJIEpHKAIIUX 1 0 0
Jorapupmbl

69 [IpeoOpazoBanne BEIpa)KEHUH, COMEPIKAIINX 1 0 0
sorapudmbl

70 Jlorapudmuueckas GyHKIUsA, €€ CBOHCTBA U 1 0 0
rpadux

71 Jlorapugmuueckas GyHKIUs, €€ CBOHCTBA U 1 0 0
rpadux

79 Hcnonp3oBanne rpaduka QYHKIMH IS 1 0 0

peueHust ypaBHEHU I




73

Ucnonp3oBanue rpaduka QyHKIUH I
pelieHusi ypaBHEHUM

74

75

76

Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
METOABl  pElIeHHs  JOrapuPMHUECKUX
ypaBHEHU I

Jlorapudmuueckue ypaBHeHHS. OCHOBHbBIE
METOJbl  pelIeHUs  JorapupMuyueckux
ypaBHEHUI

Jlorapudmuueckue ypaBHeHHS. OCHOBHBIE

METOAbl  peleHHUs  JOrapupMHUUECKUX
YpaBHEHUU

77

PaBHOCMIIBHBIE TIEpeXOJpl B PEILIEHUU
Jorapu(pMUUECKUX ypaBHEHHMA

78

79

PaBHOCUIIBHBIE TIEpeXOJpl B PEILIEHUU
Jorapu(pMUUECKUX ypaBHEHHUM

Konrponbnas pabora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80

CuHyCc, KOCHHYC, TaHI€HC M KOTaHIE€HC
YHUCJIOBOT'O apryMEHTa

81

82

CuHyCc, KOCHHYC, TaHI€HC M KOTaHI€HC
YHCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCHMHYC M  apKTaHI€HC
YKCIIOBOTO apryMeHTa

83

ApKCUHYC, AapKKOCHMHYC M apKTaHI€HC
YHUCJIOBOTO ApryMEHTa

84

Tpuronomerpuueckas OKPY>KHOCTB,
orpezieeHue TPUTOHOMETPUUECKUX
(YHKLUI YUCIOBOrO apryMeHTa




Tpuronomerpuieckas OKPY>KHOCTb,
85 onpeneeHue TPUTOHOMETPUICCKUX 1 0 0
(YHKIMIA 9UCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 0 0
87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1 0 0
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 0 0
89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 0 0
[IpeobpaszoBanue TPUTOHOMETPUUECKHUX
90 N 1 0 0
BBIpKEHU I
[Ipeobpa3oBanue TPUTOHOMETPHYECKUX
91 . 1 0 0
BBIpKEHU I
[Ipeobpa3zoBanue TPUTOHOMETPHYECKUX
92 . 1 0 0
BBIPAKCHU I
[Ipeo6paszoBanue TPUTOHOMETPUUECKHUX
93 . 1 0 0
BBIpOKEHU I
94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1 0 0
95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1 0 0
96 Pemenne TpuroHoMeTpruuECcKUX ypaBHEHUI 1 0 0
97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1 0 0
98 Pemenne TpuroHoMeTpruuECcKUX ypaBHEHUI 1 0 0
99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1 0 0
100 Pemenne TpuroHoMeTpruUECKUX ypaBHEHHUI 1 0 0
KontponbHas paborta:
101 "TpUrOHOMETPUUYECKUE  BBIPAXKEHHUS U 1 1 0
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnenoBareabHOCTH, CIIOCOOBI  3aJaHMS
102 i 1 0 0

OCJIEN0BATEIILHOCTEH. Meton




MaTeMaTUYECKON MHIYKLINU

103

104

MOHOTOHHBIE u OrpaHHYCHHBIC
noclieaoBaTenbHOCTH. Vcropuss —aHanmsa
OECKOHEUYHO MAaJIBIX

Apudmerndeckas nporpeccus

105

106

107

I'eomeTrpuueckas nporpeccust

beckoHeuHO yObIBaromas reoMeTpudecKast
nporpeccus

Cymma OECKOHEUHO yObIBarouiei
reOMETPUYECKON IPOrPECCUu

108

109

110

JIMHENHBI1 W AKCIOHEHLMAIbHBI POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
JIMHEeNHBII W SKCHNOHEHIMAIbHBIA POCT.
Yucino e. Dopmyna clI0KHBIX POLEHTOB
Hcnons3oBanue mporpeccuu isl PEIIeHUs
peanbHBIX 3a/1a4 IPUKIAJHOIO Xapakrepa

111

112

KonTtponbHas pabora:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113

Touka paspeiBa. ACUMNOTOTHI TpaQUKOB
byHKIMMA

114

115

CpoiicTBa (QyHKUUH HENpephIBHBIX Ha
OTpe3Ke
CpoiicTBa (QyHKUUH HENpephIBHBIX HA
OTpe3Ke

116

Meton ~ WHTEpBAJIOB I PEUICHUS
HEpPaBEHCTB




117

MGTOI[ HHTCPBAJIOB JJIA peICHUA
HEPAaBCHCTB

118

119

Meronq ~ uHTEpBajJOB Uil pEHICHUS
HEPaBEHCTB

[Ipumenenue CBOICTB HEMPEPhIBHBIX
GbyHKIMH 115 perenust 3a1a4

120

[Ipumenenune CBOMCTB HEIIPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121

122

[lepBast u BTOpast npon3BOIHBIC GYHKIIUU

Onpenenenre, T'€OMETPUUYECKUH  CMBICI
MIPOU3BOIHOM

123

124

125

Omnpenenenue, ¢buznyeckuii CMBICIT
IIPOU3BOJHOU

VYpaBHeHHe  KacaTenbHOW K  rpaduky
byHKIUN
VYpaBHeHHe  KacaTenbHOW K  rpaduky
byHKIIMHN

126
127

[IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA

[Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128

[Ipon3zBogHass  CyMMBl, IPOU3BENCHUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

129

130

[IpousBomHass  cymMMmbl, IPOU3BENEHUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI
[IpousBonHass  cymMMmbl, IPOU3BENEHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131
132

Kontponbnas padora: "[IponsBognas”

[ToBTOpeHue, 06001IIeHNE, cUCTEeMaTH3AIUS




3HaHui: "YpaBHeHus"

[ToBTOpEeHHE, 0000IICHUE, CUCTEMAaTH3AIIUS

133 o " 1 0
3HaHuil: "OyHKIUU
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNEe, CUCTEMATH3AINS 1 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOTPAMME




11 KITACC

KosauyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Konrpoakueie  Ipaxruecikue I/IS?‘—IEHHH oﬁpgsoqégTeanme
padoTshI padoTshI pecypeni
IIpumeHeHue MIPOU3BOJHOMN K
HUCCIIEIOBAHUIO byHKIMA Ha 1 0 0
MOHOTOHHOCTb M 9KCTPEMYMBI
IIpumeHeHue IIPOU3BOJHOU K
HCCIICIOBAaHUIO byHKINH Ha 1 0 0
MOHOTOHHOCTb Y 3KCTPEMYMBI
IIpumeneHue IIPOU3BOJHOU K
HCCIICIOBAaHUIO byHKINH Ha 1 0 0
MOHOTOHHOCTb Y 3KCTPEMYMBI
IIpumeHeHue IIPOU3BOJHOU K
UCCIIEJOBAHHIO byHKLINH Ha 1 0 0
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpumeHeHue IIPOU3BOAHOU K
UCCIIEJOBAaHUIO byHKINH Ha 1 0 0
MOHOTOHHOCTB M 9KCTPEMYMBI
IIpumeHeHne MIPOU3BOIHOMN K
HCCIIEIOBAHUIO byHKINH Ha 1 0 0
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxnenue HauOO0JIbILIEr0 u
HAaMMEHBIIETO 3HAYEHUS HENpPepHIBHOU 1 0 0
(GYHKIIUM Ha OTpe3Ke
Haxoxnenue HanOOJIBIIETO u 1 0 0

HaVMEHBIIIETO 3HA4YEHUs HENPEpPBbIBHOU




(GyHKIMU Ha OTpE3Ke

10

11

Haxoxnenue HanOOJIBIIETO u
HAaMMEHBIIETO 3HAYEHUS HENpPepbIBHOU
(GbyHKIMU Ha OTpEe3Ke
Haxoxnenue HanOOJIBIIETO u
HAaMMEHBIIETO 3HAYEHUS HENpPEephIBHOU
(GyHKIIMH Ha OTpe3Ke
Haxoxnenue HaMOOJIBIIETO u
HAMMCHBIIETO 3HAYEHUS  HENpPEpPhIBHOU
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenue HanOOJIBIIIETO u
HAaWMEHBIIIETO 3HAYEHUs HENPEpPhIBHOU
(GyHKIIUM Ha OTpe3Ke

13

14

15

16

IIpumeHeHue IIPOU3BOAHOU JUIs
HaxOXKJICHHWs HaWy4dllero peleHus B
MPUKJIAIHBIX 3a/1a4ax

[Ipumenenune IIPOU3BOAHOMN s
HAXOXJEHUs HAWIy4yllero peleHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenune IIPOU3BOAHOMN ans
ONPEACIIEHUSI CKOPOCTH U  YCKOPEHMS
mporecca, 3agaHHoro Qopmynoi  uIHM
rpaduKom

[Ipumenenue MIPOU3BOAHOMN ans
ONpPEACIICHUSI CKOPOCTU U  YCKOPEHHMS
mporecca, 3agaHHoro Qopmynoi  uIM
rpaduKom

17

Komnoszunus ¢pyHkimit




18

Kommosurus ¢hyHKImit

19

20

Kommnosumus hyHkmmii

I'eomerpuueckue o0pa3bl ypaBHEHUH Ha
KOOPAMHATHOH MJIOCKOCTH

21

22

23

I'eomeTpuueckue oOpa3pl ypaBHEHUU Ha
KOOPJAMHATHOW INIOCKOCTH

Kontponbnas paborta: "HccrnemoBanue
(GyHKIHUH ¢ TOMOIIBIO TPOU3BOTHON"
[lepBooOpa3zHas,  OCHOBHOE  CBOMCTBO
MepBOOOPA3HBIX

24

25

26

[lepBooOpa3HbIe 3IE€MEHTAPHBIX ()YHKITHIA.
[IpaBuia HaxOX/1€HNS IEPBOOOPA3HBIX

IlepBooOpasHble 37€MEHTApHBIX (DYHKIIHH.
[TpaBuia HaX0XJIEHHS IEPBOOOPA3HBIX
WHrerpai. I'eomerpuuecknii CMBICII
UHTErpaja

27

28

Brruucnenue onpenenéHHOro MHTErpaia
o gopmysne HoroTona-JIeliOnuna
Beruuciienne onpenenéHHOro MHTErpana
o gopmyne HeroTona-JleiiOnuma

29

[Ipumenenue uHTErpana Juisi HaXOXKICHHS
TUIOIIAEH TUIOCKUX GUTyp

30

31

[Ipumenenue uHTErpana Juisi HaXOXKICHHS
00BEMOB reOMETPUUECKHX TEI

[Tpumepsr perienuit audQepeHnambHbIX
ypaBHEHUH

32

[Ipumepsl pemenuii auddepeHnnaIbHbIX
ypaBHEHUU




33

Marematnueckoe MOJEIUPOBAHUE
pealbHBIX  TPOIECCOB  C  MOMOIIBIO
mudepeHIaTbHBIX YPaBHCHUM

34

35

36

KontponsHast pabora: "lIlepBooOpasnas u
uHTerpan”

Tpuronomerpuueckue  QYHKIOMH,  HX
CBOIiCTBa U rpaduku

Tpuronomerpuyeckue  (QyHKUIUH,  UX
CBOICTBA U TpaduKu

37

38

39

Tpuronomerpuueckne  QyHKOHH,  HX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue  QYHKIHH,  HX
CBOICTBa U rpaduKu
Tpuronomerpuveckne  QyHKOHH,  HX
CBOMCTBA U TpapuKu

40

41

42

43

OTOop  KOpHEH  TPUTOHOMETPUYECKUX
YpaBHEHUU c TTOMOIIBEO
TPUTOHOMETPUYECKON OKPYKHOCTH

OTbop  KOpHEH  TPUTOHOMETPUUYECKUX
YpaBHEHUU c TTOMOIIBEO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT1Oop  KOpHEH  TPUTOHOMETPUUYECKUX
ypaBHEHUH c IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OTbop  KOpHEH  TPUTOHOMETPUYECKUX
ypaBHEHUH c IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

Pemenue TPUTOHOMETPUUECKUX




HEPABEHCTB

45 Pemenue TPUTOHOMETPUUYECKUX
HEPaBEHCTB

46 Pemenue TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

47 Pewmenne TPUTOHOMETPUUYECKUX
HEPaBEHCTB
KontposbHas pabora: "I'padpuknu

48 TPUTOHOMETPUUECKUX GbyHKIHH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METObI pereHus
[OKa3aTeJIbHbIX HEPABEHCTB

50 OcHOBHBIE METOBI pereHus
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI pereHus
MOKa3aTeIbHBIX HEPABEHCTB

59 OcHOBHBIE METObI pereHus
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcHOBHBIE METOIBI perteHus
Jorapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METObI pereHus
JorapuMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METObI pereHus
Jorapu(pMHUUECKUX HEPABEHCTB

56 OcHOBHBIE METOIBI pereHus
Jorapu(MUUECKUX HEPABEHCTB

57 OcHOBHBIE METObI pereHus

UppalMOHANIbHBIX HEPABEHCTB




58 OcHOBHBIE METOBI pereHus
UppalOHAIbHBIX HEPABEHCTB

59 OcHOBHBIE METOBI pereHus
UppanoOHaTbHBIX HEPABEHCTB

60 OcHOBHBIE METO/bI pereHus
UppaloHaAIbHBIX HEPABEHCTB

61 I'paduueckue METOBI pereHus
UppaloOHAIbHBIX YPaBHEHHH

62 I'paduueckue METOBI pereHus
MppaIMOHAIEHBIX YPaBHEHHHA

63 I'padpuueckue METO/bI pereHus
[0Ka3aTeIbHbIX YPaBHEHUN

64 I'paduueckue METOBI peneHus
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue METOBI pereHus
Jorapu(PMUYECKUX YpaBHEHUM

66 I'padpuueckue METO/bI pereHus
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'paduueckue METOBI pereHus
Jorapu(MUIECKUX HEPABEHCTB
I'padpuueckue METO/bI pereHus

68 MOKa3aTeIbHBIX M JIOTapHU(PMHUYECKIX
YpaBHEHUI
I'padpuueckue METObI pereHus

69 MOKa3aTeIbHBIX M JIOrapH(PMHUUYECKHX
ypaBHEHUH

70 I'padpuueckue METO/bI pereHus

MOKa3aTeIbHBIX M JIOTapH(PMHUYECKHX




HEPABEHCTB

71

72

73

I'padmyeckue METO/bI peuieHus
MOKa3aTeIbHBIX M JIOTapH(PMHUYECKHX
HEPaBEHCTB

Kontponbnas pabota: "UppanuoHanbHsbie,
MOKa3zaTeiabHble U JIoTapu(pMUUYECKHE
HepaBeHCTBA"

KommnekcHbie ymcna. Anrebpaudeckas u
TpUrOHOMETpHueckass  (GOpMbl  3alUCH
KOMIUJIEKCHOTO YHUCIIa

74

KommuiekcHble yncna. Anredbpandeckas u
TPUTOHOMETpHUYECKas  (OPMBI  3aIUCH
KOMILIEKCHOTO YuClia

75

76

Apudmernaeckne ornepanuu c
KOMIIJIECKCHBIMHU YU CJIaMU
Apudmernueckue orepaluu c
KOMIUJIEKCHBIMU YU CJIaMHU

77

N3o0pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJWHATHOM TNIOCKOCTH

78

79

N300paxkeHne KOMIUIEKCHBIX 4YHCENl Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. KopHu n-oit crenenHu
13 KOMITJIEKCHOTO YHUCIIa

81

[IpuMeHeHHe KOMIUIEKCHBIX YHCET IS
peIHeHI/ISI (1)I/I3I/I‘-IGCKI/IX nu FeOMeTpI/I‘-IeCKI/IX
3a1a4




82

KonrponsHast paborta: "KomruiekcHbie
yucna"

83
84

HarypanbHsle u niensie yucna

HaTypaJ'IBHI)IC " 1eJIbIC Ynuciia

85

86

87

[IpumeneHne  NpPU3HAKOB  JEIUMOCTH
LIEJIbIX YUCEl
[IpumMeHeHre  OpPU3HAKOB  JIEIMMOCTH
LEJIBIX YnCell

[Ipumenenue MIPU3HAKOB IIEIINMOCTH
nenbix yncen: HOJD u HOK

88

89

90

[Ipumenenne  TPHU3HAKOB  JCIMMOCTHU
uensix yucen: HOJl u HOK

IIpuMeHeHHEe  TPU3HAKOB  JCIMMOCTHU
LEJIBIX YMCEJI: OCTATKH 110 MOJYJIIO
[IpuMeHeHHe  TPU3HAKOB  JEIMMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

91

92

93

[TIpumenenue MPU3HAKOB JIETUMOCTH
LEeJbIX 4Yucen: anroput™m EBkinuma ams
pELIeHHS 3a/1a4 B LIEJIBIX YUCIaX

KonrponsHast pabota: "Teopus wenbix
qucen"
Cucrema M COBOKYNHOCTb YPaBHEHMM.

PaBHOCUIBbHBIE CHCTEMBI W  CHCTEMEI-
CICOCTBUA

94

Cucrema ¥ COBOKYIHOCTh YPAaBHEHUM.
PaBHOCUIIBHBIE CHUCTEMBI U  CHCTEMBI-
CIIEICTBUSA

95

OcHOBHBIE MCTOJAbl PCIICHUA CHCTEM U




COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

96

97

98

OcCHOBHBIE METOABI DPEIICHUS CUCTEM H
COBOKYITHOCTEH HppaLUOHAIBHBIX
YpaBHEHUU

OcCHOBHbIE METOJbl PEIICHUS CUCTEM H
COBOKYITHOCTEH MOKa3aTeJbHbIX
ypaBHEHUU

OCHOBHEBIE MCTOJbI PCIICHUA CHCTEM H

99

COBOKYIIHOCTEH IIOKa3aTeIbHbIX
ypaBHEHUH
OCHOBHBIE METONBI PEIICHHUS CUCTEM U
COBOKYITHOCTEM JOTapuPMHUECKUX
ypaBHEHUH

100

101

102

103

OcHOBHBIE MCTOJAbl PCHICHHUA CHUCTEM U
COBOKYITHOCTEH JgorapupMUUEcKUux
YpaBHEHUU

IIpumMeHeHHe  cUCTEM K PELICHUIO
MaTeMaTU4YeCKuX 3aJad W 3aJa4 U3
pa3aMyYHbIX 00JaCTe HAyKW U pealbHON
KU3HM, MHTEpIpeTanus  IMOJyYEHHBIX
pE3yJIbTaTOB

IIpuMeHeHHe  cuCTeM K PELICHUIO
MaTeMaTH4eCcKuX 3aJad MW 33aJa4d U3
pa3IMyYHbIX 00JacTel HayKu U pealbHON
KU3HHM, HMHTEpIpeTanus  IOJyYEHHBIX
pE3yJIbTaTOB

HpI/IMCHCHI/IC HCpPAaBCHCTB K PCHICHUIO
MaAaTeMaTH4YCCKUX 3aJa4 MW 3aJa4 U3




pa3nuyHbIX OOJacTell HayKu M pearbHOU
KU3HU,  MHTEpOpeTauus  IOJYyYCHHBIX
pE3yJIbTaTOB

Kontposnbnas pabora: "Cucremsl

104 paloHaIbHbIX, UppanroOHaIbHBIX
MOKa3aTeIbHBIX M JIOTapHU(PMHUYECKHX
ypaBHEHU"

105 PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA c
napameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppaunoHnanbHble ypaBHEHH,
HEpaBEHCTBA C apamMeTpamMu

109 Hppanmonanbusie CUCTEMBI c
napameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue YpaBHEHMUS,
HEpaBEHCTBA C apaMeTpamMu

113 Jlorapudpmuueckue CHUCTEMBI c
napameTpamu

114 Tpuronomerpuyeckue  ypaBHEHUs c
napameTpamu

115 TpuroHomeTpruyeckue  HEpaBeHCTBA  C
napameTpamu

116 Tpuronomerpuyeckue CUCTEMBI c

napameTpamu




117

[Toctpoenue u HCCIICIOBAHUE
MaTeMaTUYeCKMX  MOJEIEeH  peajbHBIX
CUTyallul C TIOMOIIbIO YpPaBHEHUH C
rapameTpamMmu

118

[Toctpoenue u HCCIICIOBAHUE
MaTEMATHYCCKHUX MOI[CJICﬁ PCAJIbHBIX
CUTyalluil C MOMOIIBI0 CHCTEM YpaBHEHHI
C mapameTpaMu

119

[Toctpoenue u HCCIICIOBAHUE
MaTEeMaTHYeCKUX  MOJENIed  pealbHbIX
CUTYyallMil ¢ IIOMOUIBIO CUCTEM YPABHEHUU
C mapameTpaMu

120

121

KonrponmsHast ~ pabora:  "3agaum ¢
napamerpamu”
IToBTOpeHue, o0o0mieHue,

cUCTeMaTu3auvs 3HaHui: "YpaBHeHus"

122

[ToBTOpEeHwue, 00o0011eHue,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

123

124

125

[ToBTOpEHwue, 00o0011eHue,
CHUCTEMaTH3alsl 3HaHWW: "YpaBHEHUS.
Cucremsbl ypaBHeHUI"

IToBTOpeHme, o0o0mieHue,
cucremarusanus 3Hanui: "HepaBencraa"
IToBTOpeHue, o0o0mieHue,
cucremarusanus 3Hanui: "HepaseHncraa"

126

127

[ToBTOpEHME, 00001CeHME,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

IToBTOpeHue, o0o0mieHue,




cucremarusauus 3Hanuil: "llponsBogHas u
e€ mpuMeHeHue"

[ToBTOpeHwME, 00006111eHME,

128 cucteMatusanus 3Hanuit: "[IpousBognas u 1 0
e€ npumeHeHue"
[ToBTOpEHME, 0000111eHME,

129 cucteMatusanus 3Hanuii: "[IpousBogHas u 1 0
e€ npumeHeHue"
[ToBTOpEHME, 0000111eHHE,

130 cucTeMaTtu3anus 3Hanui: "VHTerpan u ero 1 0
npuMeHeHue"

131 [ToBTOpeHME, » 00006111eHME, 1 0
cucreMaru3anus 3HaHuii: "OyHkuun"

132 [ToBTOpeHME, » 00006111eHME, 1 0
cucTeMaTu3anus 3Hanui: "OyHxun"

133 [ToBTOpEHuUE, » 0000111eHHE, 1 0
cucteMaru3anus 3HaHui: "OyHkuun"

134 Hrorosas koHTpOIBHAS paboTa

135 HToroBast KOHTpOJIbHASA paboTa

136 [ToBTOpEHwMe, ) o0o01enue, 1 1
CUCTEMaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 11

[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

. MareMatrka: anreOpa ¥ Hadajla MaTeMaTHYEeCKOro aHaym3a. AyreOpa u
Hayaja mMatematudeckoro anammsa 10-11 kmaccer: yue6. Jlns oGmieoOpa3oBar.

Opranuzanuii: 6a30BbIil 1 yriy6s. yposuu / LIILA. Anumos. [IpocBemienue

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

. N3yuenne anreOpel m Hayan aHanm3za B 10-11 kmaccax: Kuwura s

yuureins / H.E. ®enoposa, M.B. Tkauesa. [IpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

o bubnmoteka Buaeoypokon Internet ypox - https://interneturok.ru/

o Enunas  komneknusi  1u@poOBBIX  00pa30oBaTENIbHBIX  PECYpPCOB -

http://school-collection.edu.ru/catalog/teacher

o Poccwiickas anekTpoHHas mKoja - hitps://resh.edu.ru

. [Hudporoii oOpa3zoBaTeabHbIN pecypce "AKnacc"

https://www.yaklass.ru//



https://interneturok.ru/
http://school-collection.edu.ru/catalog/teacher
https://resh.edu.ru/
https://www.yaklass.ru/

