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INOACHUTEJIBHASA 3AIINCKA

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
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

Y4eOHblii Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJbIBacT
OCHOBY [l YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIIMNA Pa3BUTHUSI SKOHOMUKHU U OOIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsl OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BHBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IIIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpPEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xoxe u3yuyeHus yueOHOro kypca «AiredOpa ¥ Hayalla MaTeMaTHYECKOTO
aHanM3a» OOyYaronIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] TMPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIluH,
WHTEpIIpEeTallui  TOJYYCHHBIX  PEIICHUM, 3HAKOMATCS C  IpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCSA MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMM.

YuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(OpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduky ydyeOHOM
JEATCIIbBHOCTH, TpeOyroued MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIN
pe3ynbTar.

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

B crpykType yuebHOro kypca «AnreOpa M Hayajga MaTeMaTHYeCKOro
aHaJau3a» BBIJCIICHBI CIEIYIONINE COAEPKATEIbHO-METOIMYECKUEe TMHUM: «YHucna
U BhIUKCIEHUD», « DyHKIIUU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Havana
MaTEeMaTUYeCcKOro aHanu3a», «MHoXecTBa U JioTMKay. Bce OCHOBHbIE



COJIEP)KATEIBHO-METOANYECKHE JIMHUM HW3YYalOTCs Ha TPOTSHKCHUH ABYX JIET
oOyueHHus1 Ha ypOBHE CpeIHEero oomero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIIAsACh HOBBIMH TEMaMH U paszjieiaMu. 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 oOydarommecs OBIaJAEBAlOT Bc€ Ooiee
ITUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIEeI0BAaTEIhbHO (HOpMUpPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MAaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TTOJIYICHHBIC TIPH U3YYCHUH YIEeOHOTO Kypca, IS
PEIICHUsT CaMOCTOSTENIFHO C(HOPMYTHPOBAHHONW MaTEeMAaTUYECKOM 3a/1adn, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOIMYecKass JUHUS «UKcia W BBIYHCICHUS) 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOJIHATH MPHOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKCHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YaloImMUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4Hcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHbIE €My CIeNu(pUIECKUEe 3aqaud M OMNEepaluu: JeJCHHe Haleno,
OTIEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, OocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATYypallbHOM CTETEHM HAa MHOMECTBE KOMIUIEKCHBIX YHCElL.
bnarogapsi mocienoBaTensHOMY pPACIIMPEHUIO KpPyra HCHOJIB3YEMBIX YHCENl M
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS I PEIICHUS Pa3INJHBIX 3a/1a4
dbopmupyeTCcsi TIpeCcTaBIeHUe O €IMHCTBE MaTEMAaTUKH KaK HayKd U €€ poJid B
MOCTPOEHUU MOJIENIEH PEaJIbHOTO0 MHpa, IIMPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETU3aIHSI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
paznene IlporpamMmbl TPEmyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3a1ad. B
pesynbrare OOydYarolIuecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHANBHBIX, HPPANMOHAIBHBIX, TOKA3aTeNbHbBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
coJlepKalux MmapaMeTpsl. llojydeHHbIE YMEHHS IMMPOKO HCIIOJIB3YIOTCS TIPH
UCCIeNOBaHNH (DYHKIMI C TIOMOIIBI0 MTPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7la4 Ha HAXOXKJEHUE HAauOOJbIINX M HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi conepxxaTesbHas IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATH ~ pacdy€Thl MO  ¢opMysnaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHUH, a TAKXKE BBIPAKECHUM,
COJIEpKaIINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOJIWT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaroIuXxcsa, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMH  (QopMamu,  MIpPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Anre0Opa
npeniaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI JJsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToquueckas JMHUA «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 (DYHKUIMU IS pEelIeHUs 3a7ad U3 JPYruxX y4eOHBIX
IPEIMETOB U PEATIbHON KU3HU TECHO CBSI3aHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
ynensieTcs: (popMHpPOBaHUIO YMEHHUS BbIpakaTh (OpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TMOJyUYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTesIbHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUM
Y HABBIKOB, IO3BOJSIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid u cimoBecHo. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIHOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHYECKHX, TaK M MPUKJIAJAHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiaTh WX HauOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TipoleccoB. JlaHHas coaepikarelibHasl JHMHHUS OTKPBIBAET HOBbBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENel peanbHbIX CUTyaluH,
NO3BOJISIET HAXOJAWTh HAaWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 33/1a4axX. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTpaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



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

ConepxaTeapHO-MeToANYecKas JIMHUS «MHOXeCTBa U JOTHKa» BKIIIOYACT B
ceOs1 DIIEMEHTHl TEOPUU MHOKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOM MaTEeMAaTHKHU
W TpejjararoT Hanbojiee YHUBEPCAIBHBIM S3BIK, OOBEAUHSIONIMI BCE pa3jeibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BaTh €TO MJISi BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKH CleayeT IpU3HaTh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUS HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHYECKOTO aHaJli3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHPOBAHUS, KOTOPHIE IMPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS H3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, HMHTEPIpETAIlud IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIBIN M3 Pa37eioB MPOTPaMMBI, TTIOCKOJIbKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydYaromiuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3YyUEHHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHISCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcia. OOBIKHOBEHHBIE W JACCSITUYHBIC IPOOU, MPOLIEHTHI,
OecKOHEUHbIE Iepuoandeckue apodu. IlpumeHnenue npoOell U HPOUEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIUYHbIX OTPACIEH 3HAHUN U PEANIbHOM KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PalnuoOHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JEUCTBUTEILHOTO YUCIA U €ro cBoicTBa. [IpnOnmkEHHbIE BBIYMCICHHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenb ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a]1a4 ¥ MPEJCTaBICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAJBbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHbIE
Jorapu(Msl.

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

YpaBHeHUS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PELICHUSI LEIbIX U APOOHO-PAallMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYWICHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAKEHUM, COJIEPKAIINX CTEIIEHN U KOPHH.

HppanmonanbHbie YPaBHEHUS. OcHOBHBIE METO/BI peLIeHus
VPPALMOHAIBHBIX YPABHEHUIA.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHne BhIpaXEHHH, CONEPIKALINX JOTapru(pMBI.

Jlorapudmuueckue ypaBHEHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JNMHEWHBIX ypaBHEHWM. MarTpuiia CHUCTEMbI JIMHEWHBIX
ypaBHeHUI. OnpenenuTens MAaTpUlbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS Il PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3ajlad C IOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHune TMOCTPOEHHOM MOJENN C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEeanbHON CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUKHU

OyHKIMA, CrnocoObl 3amaHuss ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komno3zummss @yukuuii. I'papuk  (yHkmm. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIMIA.

OO6unacTb ompeneneHuss U MHOKECTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpoMexyTku 3HaKOnocTOsTHCTBA. YETHBIE U HeuéTHble pyHKIuH. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JOpOOHO-TMHEWHass (DYHKUIMU. DIEeMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIMS ¢ HATypaJIbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa U rpaduK KOpHS N-OW CTENEHH KakK (YHKUUH OOpaTHOU
CTENIEHU C HATYpaJbHBIM [TOKA3aTEJIEM.

[lokazaTenbHass W jorapupmuyeckass (yHKUUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadgukoB GyHKIMMA 71 pelIeHUs ypaBHEHUH.

TpuronomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.

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

Hauana MaTeMaTH4eCcKOro aHajamn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs ITOCJIeNOBaTeILHOCTEH. MeTox
MaTeMaTUYeCKON UHIYKIWU. MOHOTOHHBIE U OTrpaHUYECHHbBIC
NOCJIeI0BaTENbHOCTH. MCTOpHSI BOSHMKHOBEHHSI MAaTEMATHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yOpiBaromiast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
IIPOIrPECCUU. JIMHENHBIA U SKCIIOHEHIMAIBHBIN pOCT. Uucio €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPEeccCUU JUIsl  PELIeHUs pealbHBbIX —3a1ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. TOukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHS HEpaBEHCTB. l[IpuMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast mpons3BoaHbIe PpyHKITMU. Onpeaenenrne, reOMeTpUIECKUi 1
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBl,
MIPOU3BECHUS, YACTHOTO U KOMITO3UIINH (PYHKITHHA.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyu HaJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO — ammapara s
ONMCAHUS PEAJbHBIX IPOLECCOB W SIBICHUM, MPU PEIIEHUU 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYE€CKOTO OOBEKTa, CIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHECHUS.

11 KVIACC

Yucaa v BBIYMCICHUSA

HatypaneHble u uenbie yncina. [IpumeHeHue nprusHaKkoB AEIUMOCTH IIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HammeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurmMa EBkinuaa i peneHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmrmnekcuble uucia. AnreOpandeckass W TPUTOHOMETpHYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHe omnepanuud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHMe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa M COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKHMX  YpPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKA3aTeNbHbIX W  JIOrapu(pPMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHCTEM M COBOKYIHOCTEW pAIlMOHAJbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHnenne  ypaBHEHUMH, CHUCTEM W HEPAaBEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3a]ad M 3aJa4 U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, NHTEPIPETALNS [OJyUYECHHBIX PE3YyJIbTaTOB.

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 TMPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEIMETOB U PEANbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne MpoU3BOAHON K MCCIEAOBAHHUIO (DYHKIIMII HA MOHOTOHHOCTbh U
3KcTpeMyMbl.  HaxoxneHue  HamOonblIEro M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAxXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpPMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia HaxoXaeHUS TIEPBOOOPa3HBIX.

WNHuterpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncienne
onpenenéHHoro uaTerpana no popmyne Hetorona-Jleionuna.

[IpumeneHnue uHTErpana s HaXOXACHUS IUIONIAJEed MJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuanbHBIX ypaBHEeHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIraIbHbIX
YPaBHEHUM.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoLEAYyp TpaXxJAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCH U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMHA U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIXKCHHM B JAPYTMX HayKax, TEXHOJOTHUSX, cdepax
HSKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JTYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIACHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHUEM JIOCTMIKEHUHM HAyKM M JESATENbHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHU, PACCyXICHU, BOCIPUUMUNUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTUUYECKHUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THTAaHHWE, COATAaHCHPOBAHHBIA PEKUM 3aHIATHH W
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03JJ0POBUTEIBHOM E€ATETbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKMU3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OO0pa3oBaHHI0O U
caMOOOpa30BaHUI0 HA TPOTSKEHUU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHHUE BIMSHUS
COITMAILHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON M COIMAIbHOU
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHUE IIOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYECKOW HayKHW Kak c(epbl 4eToBEUECKOM MIesATeNbHOCTU, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS IUBUJIM3AIUM, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOECKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeJieSICHUs TIOHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKaIiy,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pemieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).



Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYHEe,  MHpodsieMy,
YCTaHABJIMBAaTh HUCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

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

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
MPOBENCHHOTO  HAOMIONCHUS, HCCIECNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE MpPOLECCA, a TAKXKE BbIIBUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

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

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3TUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJIEKHOCTh uHpopManmn o CaMOCTOSITEIILHO
c(hopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpAXXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOAY PEIICHHUS 3aJayH,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Jie OOCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOUl TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha TOUCK
pEIICHUs, COIMOCTAaBIAThH CBOM CYXJACHUS C CYXICHHSMH JAPYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJICTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MIPEACTABIIATh PE3YJIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBaHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMPATH (POpMAT BBICTYIUICHUS € Y4€TOM 3ajad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4i, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yU€TOM HOBOU MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMU  TIO3HABATEIbLHONW  peduieKCcMM  KaK  OCO3HAHHUS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI TpOIecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a4a4H;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPU PEIICHUU 3a]auH,
BHOCHUThH KOPPEKTHUBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUSIM, OOBSICHATh MPUUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOUTh OIIHUOKY,
JlaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHJIUBHIyaTbHOMN
paboThl TMpU peHIeHWd YYEOHBIX 3a7ady, MPUHUMATH I1I€JIb COBMECTHOM
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJabTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOIEH;

y4acCTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCykAeHUs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» M HHBIE), BBINIOJHATH CBOI 4YacTh pabOThl U
KOOPAUHUPOBATH CBOU JEHUCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[bI, OILICHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIUH MPOAYKT IO KPHUTEPHUSIM, CHOpMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIIHUE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4EeOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3a:

Yucaa v BBIYUCICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUAMH: pPaAllMOHAIBHOE YHCI0, OCCKOHEUHas
nepuoAndeckas JApoOb, TPOILEHTHI, HPPaAlUOHATBHOE YHUCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOU KU3HH;

MIPUMEHSITH NMPUOTUKEHHBIC BEIYUCIICHUS, PABUJIa OKPYTIICHUS, TPUKUIKY U
OLICHKY pE3yJbTaTa BEIYMCICHUM;



CBOOO/IHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (JOPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpUPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeIEM;

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

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apryMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMSI-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHblE METOJbl PEIIECHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEPEMEHHOM,
MHOTOYJIEH ¢ MedbIMH KO3(p(ULIUEHTaMH, KOPHM MHOrOYJI€Ha, HIPUMEHAThH
JICJIEHME MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuIa, ONPEACINUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHM CMBICII,
MCIIOJIB30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 g BBIYMCIICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEACHUTEN JUIsl PEIIEHUs CUCTEMbl JIMHEWHBIX YpAaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpABHEHUH,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTpPULl M ONPEIEIUTEINEH,
VMHTEPHPETUPOBATH MOJyYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHU,

BBINIOJIHATH MPE0OPa30BaHUS YHCIIOBBIX BBIPAKEHUH, COAEPKAIMX CTENEHH C
palMOHAIBHBIM MTOKA3aTeNeM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAXKECHUM;

CBOOOJHO OMEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAIIBHBIE, MMOKa3aTeJbHbIE U
Jorapu(MUYECKHE YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYIIECTBIISASA IPOBEPKY KOPHEM;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUe (HOpMYJIbl ISl MpeoOpa3oBaHUS
TPUTOHOMETPUUECKHUX BHIPAKECHHUI;

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

MOJICIMPOBATh peajbHblE CUTyallMd Ha S3bIKE alnreOpbl, COCTaBIATh
BBIDOKEHUSI, YpaBHEHHS, HEPaBEHCTBA II0 YCIOBUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJICITU C UCIIOJIb30BAHUEM amapara aireOpsl.

DOyHkuHuU U rpapuku:

cBOOOIHO ONEPUPOBATh MOHATUAMU: (QPYHKIHS, CIIOCOOBI 3aaHusl (QyHKIUH,
B3aMMHO OOpaTHble (PYHKIMM, KoMmo3uums GyHKIUH, rpaduk GyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

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

CBOOO/IHO OINEpUPOBaTh MOHATHSAMH: UETHbIE M HEUYETHBIE (PyHKUUH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJbllieeé M HauMEHbIllee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPHPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHS C HATypaldbHBIM U
HeabIM TIoKa3zaresieM, rpaguk CTeneHHOW (YHKIMHU C HATypalbHBIM U IIEJIBIM
nokasaresnemM, rpa@uk KOpHsS N-oil CTeNeHW Kak (PyHKIHHU OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaJpaTHUUHas U APOOHO-JIMHEWHas
(bYyHKIIMH, BRITIONHATH JIEMEHTAPHOE HCCIIEI0BAHUE U IOCTPOCHHUE UX TPAPHUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSIMM: IOKa3zaTejabHas U Jorapupmuyeckas
GbyHKIMHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMU;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIUI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUUN JUid  HCCIEAOBaHUS TIPOILIECCOB U
3aBHCUMOCTEN NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHON
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauaja MaTeMaTH4eCKOro aHaJIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apuMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO yOBIBArOIasi reOMETpUIecKasi MPOTrpeccus, TMHCHHBIA U
AKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh MPOTPECCHU JJIs PEIICHUs pEeaNbHBIX 3aJad TPUKIATHOTO
XapaKkTepa;



CBOOOJTHO OIEPUPOBATH MOHIATHUIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTUYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (QYHKIIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

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

CBOOOJIHO OIEpUPOBATH MOHSATUAMM: IIepBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTenbHas K TpaduKy QyHKIINH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUH
JIBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUA W (UBUYECKUM CMBICT MPOU3BOJHON ISt
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUEOHBIX IPEAMETOB;

CBOOOJTHO OINEPUPOBATH TMOHATUSAMH: OIPEACIICHUE, TEeOopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICAd MOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJAEIBHBIM TeMaM pabouel MporpamMmbl yu4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3a:

Yuciaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBaTh MOHATUSAMH: HaTypajJbHOE U IEJ0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX W ILEIbIX YUCEI, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl 1 HOK HaTypanbHbIX uucen IJs1 pelIeHUs 3aa4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATUEM OCTaTKa MO0 MOJIYJIO, 3alKChIBATh
HATypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJIHO OMEPUPOBATH MOHSITUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEJCTaBIsATh KOMIUICKCHBIE YHClia B anre0panmdeckol u
TPUTOHOMETPHUUECKOU (hOpME, BBITIONHATH apU(PMETHIECKUE ONEpaIii ¢ HUMHU U
n300pakaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHus U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMHUECKUe HEpPaBEHCTBA, HAXOAUTb MUX PELIEHUS C  IOMOILBIO
PABHOCWIIBHBIX IIEPEXOOB;

OCYIIECTBISATh OTOOp KOpHEW TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (GOpMyJibl  JUIsl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3ATEIbHbBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, UppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
gorapupMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAXEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHWEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKUd KOMIO3UIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETPUYECKHE 00pa3bl ypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATh TMOHATHSMHU: TPaPUKA TPUTOHOMETPUUECKUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS W HCCIENOBAaHUS pEasIbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITIOJIb30BaTh MPOU3BOIHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaAUCHUSI (PYHKIIMHU HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIb30BaTh MNPOWU3BOAHYIO JUI HAXOXKACHUS HAWJIY4IlEro pEUIeHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENeHUs] CKOPOCTH W YCKOPEHHs TMpolecca, 3aJaHHOro (Gopmynol wiu
rpadukom;



CBOOOJHO  OMEpHUpPOBATh MOHATUSMH: TEpBOOOpa3Hasi, ONpeneNEHHBIH
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
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 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
($u3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢poBbie)
n/n NPOrpamMMbl Bcero Kourpoarueie  Ipakruueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi
MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U o4 1
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
YpaBHEHUU
’ Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
LIEeJIBIM ITOKa3aTeIeM
3 Apudmerrndeckuii KOpeHb N-0 CTEIICHHU. 15 1
HppaumoHaibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmudeckne ypaBHEHUS
6 TpuroHomeTpuuecke BbIpaXKeHUs U 2 1
YpaBHEHHUSI
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
8 HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 KJIACC

KonuyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpOrpamMmbl Bcero Kontpoapnbie  Tlpakruyeckue o0pa3oBaTe/bHbIEC
padoTshI padoThI pecype
1 HCCJIGI[OB&HI:IG (GYHKITUH C TIOMOIIBIO 2 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U o4 1
norapuMUUecKre HePaBeHCTBA
5 KomiiekcHele yncna 10 1
6 HarypanbHble 1 1ienble ynucna 10 1
Cucremsl palluOHAIBHBIX, HPPAITTOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3ajauu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3aIUS 16 )
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
[
Jlj;_n Tema ypoka Beero KonrTpoabubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ gg[?al;zi];;eenbnme
padoThI padoThI pecypeb
1 MHO)KGCTBO, onepaluy HaJl MHOKECTBaMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
anmnapara JJis pelieHHs 3a1a4
Pannonanbueie yncna. OObIKHOBEHHBIE U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OecKOHEUYHBIE IEPUOINUECKHUE JPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1
pelIeHs TPUKIaJHbIX 3a7a4
7 [Tpumenenue apobeli U MPOICHTOB IS 1
penieHus MPUKIAIHBIX 33714
3 JleicTBuTenbpHbBIE Yncia. PaimonanbHbIe U 1
MppALMOHATIbHBIE YHCIIa
9 Ava/I(I)MeTI/I‘{eCKI/Ie OTIEPALINH C 1
JIEHCTBUTEIHBIMU YUCIIAMH
10 Mo;v[ym, JIEMCTBUTENLHOTO YUCJIA U €r0 1
CBOMCTBa
[TpuGmxE€HHBIC BEIYMCIICHUS], TPABUIIA
11 OKpYIJICHUS, IIPUKUKA U OLICHKA 1
pe3ynbTaTa BEIYACICHUN
12 OCHOBHBIE METOIbI PEIICHUS LIEJIBIX 1 1




JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16
17

MHoOTOo4JICHBI ¢ TeNTbIMEA KO3 QHUIIHeHTaAMHU.
Teopema Buera

Pewienne cucreM JTMHEHHBIX YPABHEHUN

18

Pemenne cucreM JTMHENHBIX YPABHEHUI

19

20

21

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Omnpenenurens MaTpuLpl 2x2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

[Ipumenenne onpenenuTens s peleHus
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

22

Pemienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

23

24

Pemenue npuknaaHbIxX 3a/1a4 ¢ TOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI
KonTtponbHas pabdora: "PanmonanbHble

ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JMHENHBIX YpaBHEHUN"

25

DyHKIMS, CITOCOOBI 3a1aHus () YHKITUH.




Bzaumno o6parasie pynkunu. Kommosunms
byHKIII

I'paduk pynknmu. dnemMeHTapHBIC

26 .
npeoOpazoBanus rpadukoB QyHKIUN
OO6nacTp onpeneneHuss 1 MHOKECTBO

27 3HaueHu# Qynkuuu. Hynu ¢pyHKImm.
[TpomekyTKH 3HaK IOCTOSIHCTBA
YérHble U HEUETHBIE (PYHKIIUU.

28 [lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU
MakcuMyMbl 1 MUHUMYMBI (DYHKITUH.

29 Haubonrpiiee n HaumMeHbllIee 3HaYCHHUE
(GYHKLMU Ha IPOMEKYTKE

30 Jluneiinas, kBajpaTuuHas u 1poOHO-
AuHeNHas QyHKIMH

31 DeMeHTapHOe UcCciel0BaHue U
NOCTpPOEHUE TpaUKOB ITUX QYHKIUN

3 DJIeMEHTapHOE UCCIIEIOBAaHUE U
HOCTPOCHHE TPaPHUKOB ITUX (PYHKLIUH

33 CreneHsb ¢ 11e7bIM MOKa3ateneM. bunom
Herorona

34 CreneHsb ¢ 1eTbIM TIOKa3aTesneM. buaom
Herorona
CrenenHast GQyHKIUS C HATypalIbHBIM U

35 LIeJIBbIM TOKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 KonTponbhas pabota: "Crenennas
¢ynkuus. E€ coiicTBa u rpapux”

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEINIEHU U €ro CBOMCTBA

38 Apudmerndeckuii KOpeHb HATypaIbHON

CTEINECHU U €r0 CBOMCTBA




39

[TpeoOpazoBaHus YUCIOBBIX BBIPAKECHUIH,
COJIEpXAaIINX CTEIIEHH U KOPHU

40

41

[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COZEPKAIIMX CTENIEHU U KOPHU

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpXAIINX CTEIIEHH U KOPHU

42

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
METO/1bl PELICHUS HpPalMOHAIBHBIX
ypaBHEHU U

43

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS HpPalMOHAIBHBIX
ypaBHEHU U

44

45

HppanuonaneHble ypaBHeHUs1. OCHOBHBIE
METO/1bI PEICHHS UPPALMOHAIBHBIX
yYpaBHEHUNU

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHAIBHBIX YPABHEHUN

46

47

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
VPPALMOHAIIbHBIX YPABHEHUM

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
VPPALMOHAIBHBIX YPABHEHUN

48

49

PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
UpPpaLMOHATILHBIX YpaBHEHUN

CaotlicTBa U rpaguK KOpHSI N-Oi CTENEHH
Kak (DyHKIIMHU 0OOpaTHOW CTENEHH ¢
HATYpaJIbHBIM ITOKA3aTelIeM

50

CaotlicTBa U rpaguK KOpHSI N-Oi CTENEHH
Kak (PyHKIIMHU OOpaTHOW CTENEHH ¢
HATYpaJIbHBIM ITOKA3aTeIIeM

51

KoHnTtponbnas padora: "CBoiicTBa u rpadux
KOpHs n-0M creneHu. MppanroHansHbie
ypaBHEHUS"




CreneHb ¢ palrOHAJIBHBIM IIOKa3aTCJICM U

52 . 1
e€ cBolicTBa

53 C:FCHCEIB C palMOHAJIBFHBIM ITOKA3aTEeNIEM U |
e€ cBoiicTBa

54 C:FCHCI;IB C pallMOHAJIbHBIM [10Ka3aTeJIeM U 1
e€ cBolicTBa

55 [oka3zatenpHast GpyHKIMS, €€ CBOIICTBA U 1
rpaduk

56 Hcnonb3oBanue rpaibm(a byHKIMN A7 1
pelIeHus ypaBHEHHHA

57 Hcnonb3oBanue rpaibm(a byHKIMN A7 1
pelIeHus ypaBHEHHHA
[loka3arenbHble ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEILIEHUS I0KA3aTENbHbIX 1
ypaBHEHUU
[TokazarenbHble ypaBHEeHUs. OCHOBHbBIE

59 METO/Ibl PEIIEHNUS TOKA3aTENbHbBIX 1
ypaBHEHHHA
[lokazarenbHble ypaBHEeHUs. OCHOBHbIE

60 METO/Ibl PEIIEHUS TOKA3aTENbHbBIX 1
ypaBHEHHHA

61 Kontponbnas padota: "[lokazatenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHus"

62 Jlorapudwm yucna. CoiicTBa orapugpma 1

63 Jlorapudm yucna. CoiicTBa orapugpma 1

64 Jlorapudm yucna. CoiicTBa orapugpma 1

65 JlecsiTuuHble ¥ HaTypaJIbHbIE JIOTapU(PMBI 1

66 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

67 [Ipeo6pa3zoBanue BbIpaxXeHH, CoeprKalux |
Jorapupmbl

68 [IpeoOpa3zoBanme BeIpaKEHUH, COIEPIKAIINX 1




sorapuhMbl
[IpeoOpa3oBaHue BBIpAXKECHHU, COACPIKAIINX

69
Jorapupmbl

70 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U
rpaduk

7 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U
rpaduk

7 Hcnonb3zoBanue rpa:bmca byHKIMH 17151
peleHus: ypaBHEHU I

73 Hcnonw3oBanue rpaibmca GYHKIUH 115
peleHus: ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUN
Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE

75 METO/IbI PEIICHUS JIOTAPUPMUIECKUX
yYpaBHEHUU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHbIE

76 METO/Ibl PeIIeHUs JorapuPMUIECKUX
yYpaBHEHUNU

77 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
norapu(MUUECKUX YpaBHEHUN

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
norapu(MUUECKUX YpaBHEHUN

79 KonTponbnas pabota: "Jlorapupmuyeckas
dbyukmus. Jlorapupmudeckre ypaBHeHUS"

30 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

31 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHMCJIOBOI'O apryMeHTa

32 ApKcUHYC, apKKOCUHYC U apKTaHT'€HC

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 YHCJIOBOI'O apryMeHTa !
Tpuronomerpuueckas OKpyKHOCTb,

84 OnpeeICHuE TPUTOHOMETPUYECKHUX 1
(YHKLUH YUCIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

85 OnpeAeICHue TPUTOHOMETPUYECKHUX 1
(GYHKIMH 9UCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

87 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 Hp606pa30338.HI/Ie TPUTOHOMETPUUYECKHX 1
BBIpOKEHU I

91 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1
BBIpQXKEHUI

9 Hpe06pa3ouBaHHe TPUTOHOMETPUUECKHUX |
BBIpOKEHU I

93 Hpeo6pazouBaHHe TPUTOHOMETPUUECKHUX 1
BBIpOKEHU I

94 Pemienne TpUroHOMETpUUECKUX ypaBHEHUI 1

95 PemreHne TpUroHOMETpUYECKUX YPaBHEHUN 1

96 PemreHne TpUroHOMETpUYECKUX YPaBHEHUN 1

97 PemreHne TpUroHOMETpUYECKUX YPaBHEHUN 1

98 PemieHne TpUroHOMETpUYECKUX YPaBHEHUN 1

99 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1

100 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
KonTtponbHas pabora:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHUE ypaBHEHUs"

102 ITocmemoBaTeIbHOCTH, CITIOCOOBI 3aJaHUS 1




rocjienoBareibHocTel. Meton
MaTeMaTUYECKON MHIYKLIMU

MoHoTOHHBIE B OIrpaHUYCHHBIC

103 nocjeaoBaTeabHOCTH. VicTopus aHanuza
OECKOHEYHO MaJIbIX

104 Apudmernueckasi mporpeccus

105 I'eomeTpuueckas nporpeccust

106 beckoHeuHO yObIBaroIasi reOMeTprUIecKast
porpeccust

107 Cymma 6CCKOH6:1HO yObIBaroIiei
TE€OMETPUYECKOH IPOTPECCUU

108 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX IPOLUEHTOB

109 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonp30BaHnEe IPOrPECCUM [Tl PELICHHUS
peayIbHBIX 3a/1a4 MPUKJIIAJHOTO XapaKTepa

111 'I'<OHTp0J'II)Ha$I pabora:

ITocnenoBarenbHOCTH U Iporpeccun”

112 HenpepbiBHble QYHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMI

114 CaoiicTBa (hyHKIMHA HENPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (yHKIMIT HEIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto1 UHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 Meto 1 MHTEpPBAJIOB JJIsI PEIICHUS




HEPABEHCTB
[IprMmeHeHre CBOMCTB HENPEPHIBHBIX

119 .
GYHKIUH 1S peleHust 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

Basi U BTOpasi IPOU3BOIHbI KLIHUU

121 ITe e

122 Onpenenenre, reOMETPUYECKUN CMBICIT
MIPOU3BOJHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOAHOMN

104 YpaBHeHUE KacaTebHOW K TpapuKy
byHKIIUN

125 YpaBHeHUE KacaTelIbHOU K rpauKy
byHKITUN

126 [Ipou3BoiHbIE 371€MEHTAPHBIX (PYHKIIMIA

127 [Ipou3BoiHbIE 371€MEHTAPHBIX (PYHKIIMIA

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIMM (PYHKIMH

129 [IpousBogHast CyMMBI, IIPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIMM (DYHKIMH

130 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKIIHIA

131 KonTponbnas pabota: "[IponsBognas"

132 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH
3HaHui: "YpaBHeHus"

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

134 Wroroas KOHTpOJIbHAS paboTa

135 Hrorosas KOHTpoJIbHASA paboTa

136 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3AIUS

3HAHUHI




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10



11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne Npou3BOJHOM K
uccleIoBaHuI0 (PyHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCcleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHON K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio pyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxxnenne HanOoIbIIero u
HAaMMEHBIIETO 3HAYCHHUST HETPEPhIBHOM
(GyHKIIMU Ha OTpe3Ke

Haxoxxnenne HanOoIbIIero u
HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMU Ha OTpe3Ke

Haxoxxnenne HanOobIIero u
HAMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GyHKINU Ha OTpe3Ke




10

11

12

13

14

15

16

Haxoxpaenue Hau6obIero u
HaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHOM
(GYHKIIMM Ha OTpe3Ke

Haxoxnaenue Hau6obIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOU
(GYHKIIMM Ha OTpe3Ke

Haxoxnaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HaxO0>KJICHUSI HAMJTYYILEro PEIIeHUs B
MPUKJIATHBIX 3a/1a4ax

[IpuMeHeHne MpOU3BOTHOM JIJIst
HaxO0>KJICHUSI HAWJTYYILEro PErIeHus B
MPUKJIATHBIX 3a/1a4ax

[IpuMeHeHne npou3BOJHON IS
OIIpEAEIIEHUSI CKOPOCTH U YyCKOPEHUS
rporecca, 3a1aHHOro GopMyJIoi UiIn
rpaduKoM

IIpuMeHeHne IPOU3BOIHOM 1S
OTIpe/ieNIEHUs] CKOPOCTH U YCKOPEHMSI
nporiecca, 3alaHHOro (opMyIION U
rpaduxom

17

Kowmnoszunus ¢pyHkImit

18

Kowmnoszunus ¢pyHkImit

19

Kowmnoszunus ¢pyHkImit

20

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJMHATHOM IIOCKOCTH

21

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAMHATHOM INIOCKOCTH

22

KonrtponsHas pabdora: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOMN"




[TepBooOpasHas, OCHOBHOE CBOMCTBO

23
11EpBOOOPA3HBIX

24 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[TpaBuia HaX0XIEHHsI IEPBOOOPA3HBIX

75 IlepBooOpazHbIe 1eMEHTApHBIX (PYHKIUH.
[TpaBuia HaX0XKICHHS IEPBOOOPA3HBIX

26 Nuterpai. I'eoMeTpu4eCKUl CMBICI
UHTErpaja

27 Beruuciienue onpeaenéHHOro MHTErpana
o hopmyne Herorona-JleriOnuma

73 Beruuciienue onpeaenéHHOro MHTErpana
o hopmyne Herorona-JleriOnuma

9 [TpumeHeHne UHTETpaIa A1l HAXOXKACHUS
10! IIOCKUX GUryp

30 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Ipumeps! pemennii qudpepeHnaIbHbIX
ypaBHEHUH

3 [Tpumeps! pemeHuit quddepeHInaIbHbIX
YpaBHEHUU
MaremaTHueckoe MOJEINPOBaHHUE

33 peaTbHBIX MPOIIECCOB C TOMOIIBIO
muddepeHIranbHbIX ypaBHEHUH

34 KonrtponsHas pabdora: "[leppooOpaznas u
nHTerpan”

35 Tpuronomerpuveckne GyHKIUHU, UX
CBOMCTBA U TpapUKu

36 Tpuronomerpuueckue GyHKIUHU, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOHWCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUHU, UX




39

CBOICTBa U rpaduKu

Tpuronomerpuueckue QyHKINH, HX
CBOWCTBA U TpapuKu

40

OT60p KOpHEH TPUTOHOMETPHIECKHUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUECKOW OKPYKHOCTH

41

OT60p KOpHEH TPUTOHOMETPHIECKHUX
YPaBHEHHIA C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

42

OTb60p KOpHEH TPUTOHOMETPUICCKIX
YPaBHEHHIA C TOMOIIBIO
TPUTOHOMETPHUECKOM OKPYKHOCTH

43

44

OT100p KOpHEH TPUTOHOMETPUUYECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenue TpuronomeTpuyeckux
HEpPABEHCTB

45

46

Pemenne TpuroHoMeTpu4ECKUX
HEPABEHCTB
PelreHne TpUroHOMETPUYECKUX
HEPABEHCTB

47

48

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

KonTponsnas pabora: "['padpuxu
TPUTOHOMETPUUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA

49

50

OcHOBHBIE MCTOJbI pCHICHUSA
IMOKa3aTCJIbHBIX HCPABCHCTB
OcHoBHBIC MCTOJbI pCHICHUSA
IMOKa3aTCJIBHBIX HCPABCHCTB

51

OcHOBHBIE MCTOJbI pCHICHUSA
IMOKa3aTCJIbHBIX HCPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

52 MMOKAa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METOBI PELICHUS
Jorapu(GMUIECKUX HEPABEHCTB
54 OCHOBHBIE METOBI PELICHUS
norapuMIUYECKUX HEPABEHCTB
55 OCHOBHBIE METOBI PELICHUS
Jorapu(GMUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI pEIICHUS
norapuMUIECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI pEIICHUS
HPPAaIMOHAIILHBIX HEPABCHCTB
53 OCHOBHBIE METOBI PEIICHUS
HPPalMOHAIIbHBIX HEPABCHCTB
59 OcHOBHBIE METOBI PELICHUS
HPPAIMOHAIILHBIX HEPABCHCTB
60 OCHOBHBIE METOBI PEIICHUS
HppallMOHAILHBIX HEPABEHCTB
61 I'padmueckue meToan peuieHus
WPPAIMOHATLHBIX YPaBHEHUI
62 I'padmueckue meToan petuieHns
WUPPAIMOHATLHBIX YPaBHEHUI
63 I'padmueckue MeToab! pettieHrs
MOKa3aTeIbHBIX YPABHEHUI
64 I'padmyueckue MeToAbI perieHUs
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyeckue MeTOBI peleHUS
norapu)MUYECKUX ypaBHEHUI
66 I'padmyueckue MeToAbI perieHUs
Jorapu(GMUIECKUX HEPABEHCTB
67 I'padmyeckue METOBI peICHUS

norapuMHUYECKUX HEPABEHCTB




68

69

70

71

72

73

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMHIECKUX
ypaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHUI

I'padmueckue MeToabl pemeHus
MIOKAa3aTeIbHBIX U JOrapu(pMUUEcKux
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MIOKa3aTeIbHBIX U JOrapu(pMUUecKux
HEPaBEHCTB

Kontponbnas padota: "UpparnmoHaibHbIe,
MoKa3aTeIbHbIe U JJorapudMudeckune
HepaBeHCTBA"

KommiekcHele uncna. AnreOpandeckas u

TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMILIEKCHOTO YHCIIA

74

KomrmnekcHele uncna. AnreOpandeckas u
TpUTrOHOMETpHUEcKasi GOpPMBI 3aHcu
KOMIIJIEKCHOTO YHCIia

75

76

Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerndeckre onepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

77

78

79

N3o0pakeHne KOMIUJICKCHBIX YnCes Ha
KOOPAMHATHOH MJIOCKOCTH
N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPAMHATHOH MJIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. KopHu n-oii ctenenun




U3 KOMIIJICKCHOI'O 4YHcCJjia
HpI/IMeHCHI/Ie KOMIIJICKCHBIX YU CCJI OJId

81 pemeHust GU3NYECKUX U FeOMETPUIECKUX
3a1a4y

32 KOHT]%‘OJ'IBHaﬂ pabora: "KoMIuiekcHbIe
yucia

83 HatypanbHble U Lieble uncia

84 HarypanbHble u niensle yucia

25 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LIETTBIX YUCEI

36 [IpuMeHeHne NpU3HAKOB ACTUMOCTH
L[EJIbIX YUCEIl

37 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
nensix yucen: HOJl u HOK

38 [IpuMeHeHne NpU3HAKOB ACTUMOCTH
uensix yucen: HOJl u HOK

39 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LIETTBIX YMCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne NPU3HAKOB AETUMOCTH
LETBIX YUCEN: OCTATKH 110 MOJIYIIO
[IpuMeHeHne NPU3HAKOB AETUMOCTH

91 LETBIX Yucel: anroput™ EBkimna st
peleHus 3a/1a4 B IENbIX YHCIIax

9 KOHTp”OJ'II)HaSI pabora: "Teopus menIbIx
YyuCcen
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCUITBHBIE CHCTEMBI U CUCTEMBI-
CJIeJICTBHS
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

94 PaBHOCHIIBHBIE CUCTEMBI 1 CHCTEMBI-
CJIeJICTBUS

95 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U




COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
96 COBOKYITHOCTEW MPpallMOHAIIBHBIX
ypaBHEHUU

OcCHOBHbIE METOBI PELICHUSI CUCTEM U
97 COBOKYIHOCTEH MOKa3aTeIbHbIX
ypaBHEHUI

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
98 COBOKYITHOCTEH MMOKa3aTeIbHbIX
ypaBHEHUH

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu()MUIECKUX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U

100 COBOKYTIHOCTEH JIorapu(MU4ecKux
YpaBHEHUU

[IpuMeHeHne cuCTEM K pELIEHUIO
MaTEeMaTUUYECKUX 3a7ad U 3a7ad 13

101 pa3aMYHbIX 00JacTel HayKu U peallbHON
KU3HU, MTHTEPIPETALUS TOJTyYEHHBIX
pE3yJIbTAaTOB

[IpuMeHeHne cuCTeM K pEeLIEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3

102 pa3IMYHbIX 00JacTei HayKH U pealbHOMN
KU3HU, UHTEPIIPETALUs IIOJY4CHHBIX
pE3yJIbTaTOB

[IpumeHeHne HEPABEHCTB K PEIICHUIO
MaTeMaTHUUYECKUX 3a7a4 U 3a7ad u3

103 Pa3IMYHbBIX 00J1aCTe HayKH U pealbHOMN
KU3HU, UTHTEPIPETALUS TOJTyYEHHBIX
pe3yabTaToB

Kontponbras pabdora: "Cuctemsl
pallnOHAJIBHBIX, UPpPALUOHAIBHBIX

104




[I0Ka3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHHUH"

105 PannoHanbHbIE ypaBHEHMS C IapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
rapameTpamu

107 ParnmonanbsHble CUCTEMBI C MapamMeTpaMu

108 HppaumnonanbHble ypaBHEHMS,
HEPaBEHCTBA C MapaMeTpamMu

109 HppanmonaibHble CUCTEMBI C
rnapameTpamu

110 [TokazaTenbHbIC ypaBHEHUsI, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMHU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPaBEHCTBA C MMapaMeTpamMu

13 Jlorapudmudeckue CUCTEMBI ¢
rnapameTpamu

114 TpuroHomeTpuuecKke ypaBHEHHUS C
rapameTpamu

115 TpuroHomeTpuueckre HEpaBeHCTBA C
rapameTpamu

116 TpuronomeTpudecKkme CUCTEMBI C
rnapameTpamu
[TocTpoenue u uccinegoBaHue

117 MaTEeMaTHYECKHX MoeIen peallbHbIX
CUTYaINI C TOMONIBIO YPAaBHEHUH C
rapameTpamMmu
[TocTpoenue u uccnenoBaHue

118 MaTeMaTH4eCKIX MoJIeJiel peanbHbIX }
CUTYAaILNI C IOMONIBIO CUCTEM YPABHEHUH
C mapameTpaMu

119 [TocTpoeHue u ucciea0BaHue




MaTEMaTHYECKUX MOJENIECH PEAIbHBIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN
C mapameTpaMu

Kontponbnas padota: "3agauu ¢

120 "
napameTpamu
121 [ToBTOpeHme, 06001IeHNE,
cucrtemaTtusanus 3Hanuil: "YpaBHenus"
122 [ToBTOpeHME, 0000IIECHNE,

cucTeMarusauvs 3Hauui: "YpapHenus"

[ToBTOpeHue, 06001EeHNE,
123 cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHUR"

[ToBTOpeHME, 0000MIIECHNE,

124 o "
cucremaru3anus 3HaHuii: "HepaBencTsa
125 [ToBTOpenue, o6o0IIEHNE,
cucremarnsauus 3Hanuii: "HepaBeHncrea"
126 [ToBTOpenue, 06061IeHNE,

cuctemMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpenue, o6o0IIEHNE,
127 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npuMeHeHue"

[ToBTOpenue, o6o0IIEHNE,
128 cucteMaTtu3anus 3Hanuit: "[IponsBogHas u
e€ npumeHeHue"

[ToBTOpenue, 06061IeHNE,

129 cucrtematusanus 3Hanuii: "[IponsBoaHas u
e€ npuMeHeHue"

[ToBTOpenue, 06001IEHNE,

130 cucrtemaTtusanus 3Hanuii: "MHTerpan u ero
npuMeHeHue"

[ToBTOpeHue, 06001IeHNE,

1 3 1 " n n
CUCTEMaTH3aIus 3HaHui: "OyHKIIUN




[ToBTOpeHME, 0000MIIEHNE,

132 cucTeMaTtu3aius 3Hanui: "OyHkun" 1

133 [ToBTOpenue, 06001IeHNE, |
cucremaTtusanus 3Hanuii: "OyHkuun"

134 HroroBast koHTpoIbHAs paboTa 1 1

135 HroroBast koHTpobHAs paboTa 1 1

136 [ToBTOpEHME, 0606H_ICHI:IC, 1
CHUCTeMaTH3aIys 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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