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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OIHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOrO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIUpyeT CBOU
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 xone u3yuyeHusi yueOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» OOydYarolnIuecsl MOJTy4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpIIpETalluk  TOJYYCHHBIX  PEIICHUM, 3HAKOMATCS C  IpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCSA MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENbHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(OpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M depe3 crneuuduky ydeOHOM
JEATEIIBHOCTH, TpeOyromed MNpOAOKUTEIbHON KOHIICHTpAaIllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TOJIyYEHHBIN
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaIK3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4YE€CKOro
aHaJau3a» BBIJCIICHBI CIECIYIOIINE COAEPKATEIbHO-METOIMYECKuEe TMHuK: «YHucna
U BhIUUCIEHUD», « DyHKIIUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTEeMaTUYeCcKOro aHanu3a», «MHoXecTBa U JIoTMKa». 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 pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAWHSET B cebe
collep)KaHNEe HECKOJIbKUX MATeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MaTEeMaTHYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaACBalOT BcE Oosee
ITUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIEeI0BAaTEIhbHO (HOpMUpPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MAaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TTOJIYICHHBIC TIPH U3YYCHUH YIEeOHOTO Kypca, IS
PEIICHUs CaMOCTOSTENFHO CHOPMYITHPOBAHHON MaTEeMaTHUECKOM 3a/1a4n, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKass JUHUS «Uncia W BBIYHCICHUS) 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpennero oouero
oOpa3oBaHus 0co0O€ BHUMaHue yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHWCIa, YMEHWE JIeNaTh NPUKUAKY, BBIMOIHATH MPHUOIMIKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YalOIMMMCS MHOXECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX YHcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIecKue 3aJaud W ONepaluu: JeJICHHe Haleo,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIBIX 4YHCeN, OocoOble CBOICTBa
paIMOHAIBHBIX U UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTIEpAINH, a TaKkKe
W3BJICUCHUE KOPHS HATYypallbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO KpPyra HCIMOJB3YEeMbIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS I PEIICHUS Pa3IMJHBIX 3a/1a4
dbopmupyeTCcsi TIpeCcTaBlIeHne O €AMHCTBE MAaTEMAaTUKH KaK HaykKd W €€ poJid B
MOCTPOCHUU MOJIENICH PEaJIbHOTO0 MHpPA, IIUPOKO HCIOIB3YIOTCS 0000IIeHHE |
KOHKpETHU3AIHSI.

Jluaus «YpaBHEHUS M HEPABCHCTBA» PEATU3YETCS Ha TMPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene I[lporpamMmpl TPETyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYaromIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHANBHBIX, HPPANMOHAIBHBIX, TOKA3aTeNbHBIX, JIOTApUPMUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalmx MmapaMeTpsl. [lojydeHHbIE YMEHHS IMHPOKO 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,
UPPALUOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TAaKXKe BBIPAKECHUU,
COJIEpKaIINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOJIWT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaroIuXxcsa, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Anre0Opa
npeniaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI JJsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuHAS «DyHKIMH W TpaQUKU» TECHO
NEperuIeTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NOKa3aTeIbHOM, JIOrapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUH, NX CBOICTB
U rpaduKoB, UCHIOIB30BaHUE (PYHKUMU 7S pEelIeHUs 3ajad U3 JpYruX y4eOHbIX
IPEIMETOB U PEATbHON MU3HU TECHO CBSI3AHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpaKaTh (OpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMU BEJIIMYMHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi coepKaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IMO3BOJSIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOU, rpaduueckoid u cioBecHOl. Ero u3yuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYLIECTBEHHO PAaCIIUPUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYyYaroIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsATh HMX HauOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 3aJla4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecsi y3HalT O



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

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

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJn3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara ajiredopbl u
MaTeMaTHYECKOr0 aHajau3a, HWHTEPIpETaIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3yUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHISCKOTO aHAIM3ay.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTH4YE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcia. OOBIKHOBEHHBIE W JACCSITUYHBIC IPOOU, MPOLIEHTHI,
OeckoHeuHbIe Tepuoandeckue apodu. [lpumenenue npobGeil M MPOLEHTOB TS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUHN U PEaIbHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PalnuoHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanuMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JNEUCTBUTEILHOTO YUCIA U €ro cBoicTBa. [IpuOiamkEHHbIE BHIYMCICHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTHYECKUX
3a/1a4 U NPEIACTaBIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

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

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

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

YpaBHeHMs U HEPABEHCTBA

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

OCHOBHBIE METO/bI PELICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTO4YICHb OT OJHOW MNEpPEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwiIeH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  UEJIBIMU
koappumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAKEHUMN, CONEPKAIIMX CTENIEHU U KOPHH.

HppanmonanbHbie YPaBHEHHS. OcCHOBHBIE METO/IBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOIbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[TpeoOpazoBaHne BhIpaXEHHM, CONEPIKALTNX JOTapru(MBEI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIC METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKHE hopMyIIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKCHUH. PellieHue TpUuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHHI. Onpenenurens MaTpUlbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS Il PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBanume TMOCTPOEHHOM MOJENU C
MTOMOIIBIO MaTPHI] U OTIPEICITUTEIIEH.

[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 TPaPUKH

OyHKIMA, CrnocoObl 3amaHus GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHUH.
Komno3zummss @yukuuii. I'papuk  (yHkmm. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIMIA.

OO6unacTb ompeneneHuss U MHOKECTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHBIE pyHKIMU. [lepuonnueckue
bynkuuu. [IpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

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

Crenennast GyHKIMS ¢ HATypaJdbHBIM U IIEJIbIM Toka3areneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa U rpaduK KOpHS N-OW CTENEHH KakK (YHKUUH OOpaTHOU
CTENIEHU C HATYpaJIbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass W jorapupmuyeckass (yHKUUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadgukoB GyHKIMMA 15 pelIeHUsT ypaBHEHUH.

TpuronomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIIbHBIE 3aBUCUMOCTHM B peaJbHBIX MpoIeccax M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs ITOCJIEAOBaTEIBHOCTEH. MeTox
MaTeMaTUYECKON WMHIYKIWU. MOHOTOHHBIE U OrpaHUYECHHbBIC
nocyenoBaTeabHOCTH. McTOpHsl BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTprUecKas mporpeccud. beckoneuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCcKOon
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucio €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPeccUr JUisl  PELIeHUs peaidbHBbIX —3a/ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble GyHKIMM W MX CBOMCTBA. TOuku paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (PYHKIMA HENPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEPaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 perieHus 3a1a4.

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

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

MHo:xecTBa M JIOTHKA

MHoOk€eCTBO, oOmnepanuyu HaJ MHOXKECTBAMU M WX CBOMCTBa. JlmarpaMmbl
Oiinepa—Benna. [lpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHUM, MPU PEIIEHWU 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYE€CKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

HatypaneHble u uenbie yncna. [IpumeHenue npusHaKkoB AEIUMOCTH IIENbIX
yycen, HauOombIuid oOmuii aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa i perneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uucia. AnreOpandeckas W TpPUTOHOMETpUYecKas (HOpPMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHe Oomnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHMEe KOMIUIEKCHBIX YHCE]l Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEI IS PEIICHHs (PU3MUECKUX U TEOMETPUUYECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTb YPAaBHEHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKOW OKPYKHOCTHU. PenieHne TpuroHoOMEeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTeNbHbIX W  JIOrapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(DMUYECKUX YPABHCHHI.

YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHnenne  ypaBHEHUMH, CHUCTEM W HEPAaBEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3a]ad M 3aJa4 U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

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

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IMPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPHU PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEIMETOB U PEATbHOU KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
3KcTpeMyMbl.  Haxoxnenue  HamOonblIero M HAUMEHbBLIErOo  3HAauY€HUM
HENpephIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumMeHeHne NpPOU3BOJHOM [UIsl HAXOXKICHUS HAWIYYIIEero pEILICHUS B
NPUKIIAIHBIX 3a/1adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpasHbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuiia HaxoX1eHUs! IEPBOOOPa3HBIX.

WNHuterpain. I'eomeTpuuecknii CMBICII UHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[IpumeHnenue uHTErpana A HAXOXACHUS IUIOWIAACH MIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIraIbHbIX
YPaBHECHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIECTBa,  MPEICTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLEAyp TpaxJAaHCKOro oOImiecTBa (BBIOOpPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JPYTrUX HayKax, TEXHOJOTHUSX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTMIKEHUN HAyKM H JACSTENbHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370POBBIO (370pOBOE THUTaHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUN WU
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIBHOM E€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepaM  MPO(EecCHOHATBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OO0pa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHHUE BIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HAHUE TII00AIBHOTO XapaKTepa SKOJIOTHYECKUX TPoOieM, OpUeHTAIHUS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpeibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYECKOW HayKHW Kak c(epbl 4eToBEUECKOM MIesATeNbHOCTU, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh IMPOECKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3zoBble ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy MOHATUSAMHU, (HOPMYIHPOBAThH
onpeieSICHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiaccUu(puKaiuy,
OCHOBaHMsI /171 0000IIEHHS U CPABHEHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

BOCIIpUHUMATh,  (opmMymupoBaTh U  MOPeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATHYECKUX YTBEPKICHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, TPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
YCTaHABJIMBAaTh HUCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, SIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMMU;

CaMOCTOATEILHO (POPMYIHPOBATH OOOOIICHHS W BBIBOJBI TIO0 PE3YJIbTaTaM
MPOBENCHHOTO  HAOMIONCHUS, HCCIECNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, a TAKKE BbIIBHUIAThH
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(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYPUpPOBAaTh HH(POPMAILIUIO, MPEJCTABIATh €€ B pPa3IMYHbIX (QopMax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJIEKHOCTh uHpopManmn o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

OOmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CY>KICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpAXXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJayH,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaE€MOW TEMBHI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha TOUCK
pEelIeHUs, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUSAMHU APYIUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHS;

MIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBaHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISAThH IJIaH, aJITOPUTM PEIICHUS 3a/a4M, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJIeTh ~ HaBBIKAMU  TO3HABATEIbHOM  pediekcuu  Kak  OCO3HAHMUS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI TpOIecCa M Pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3a4a4H;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPU PEIICHUU 3a]auH,
BHOCHUThH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX 0OCTOSATENIBCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMecTHAasl 1eSITEJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYAIBHOM
paboThl MpU peHIeHUd YYEOHBIX 3a7ady, MPUHUMATHL I1I€JIb COBMECTHOM
JIEATEIIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIBI pabOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJbTaT padoOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCyXaAeHUs, 0OMEH MHEHHH,
«MO3TOBBI€ IMITYPMBD» M HHBIC), BBIMIOJHATH CBOK 4YacTh pabOThHl U
KOOPAUHUPOBATh CBOU JCHCTBHUS C JPYTMMHM YJIGHAMH KOMAaH[IbI, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT IO KPHUTEPHUSIM, CPOpMyITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce o0OydyarOIIMICSd TOJYYUT CIIECAYIOIIHNE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpamMmbl yu4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATHUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndeckas JApoOb, TPOILEHTHI, HPPAIMOHAIBHOE YHUCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTENIBHBIX YUCEI, MOAYJIb JeHCTBUTEILHOIO YHCIA;

OPUMEHSATh JPpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

MIPUMEHSITH PUOTUKEHHBIC BEIYMCIICHUS, PABUIIa OKPYTIICHUS, TPUKUAKY U
OLICHKY pE3yJbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATHUEM: CTENEHb C IEJbIM IIOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (JOPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpUPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO OIEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

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

OIlIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSIMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCUIJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIECHUS PpPALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX YPABHEHUM, IIPUMEHATH METOJ HHTEPBAJIOB JUISl PELICHHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTO4WJIEH ¢ MedbIMH KOo3(p(ULIUMEeHTaMH, KOPHM MHOTOYJ€Ha, IPUMEHAThH
JICJIEHME MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl pELIEHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHHI,
MaTpuIa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
UCITIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 g BBIYMCIEHHMS €ro 3Ha4yeHus,
NPUMEHATh ONPENEIUTENN JUIsl PELIEHUS CUCTEMbl JIMHEWHBIX YpPaBHEHHWH,
MOJIEJIUPOBATh PeajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpABHEHUH,
MCCIIE0BATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU [UJIsi TMpeoOpa3oBaHUs
BBIPAKECHU;

BBINIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COAEPIKAIIMX CTENEHH C
palMOHANIBHBIM [TOKA3aTENEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUISt npeoOpa3zoBaHuUs
Jorapu(pMHUECKUX BBIPAXKECHUM;

CBOOOJIHO OMNEPUPOBATh MOHATUSIMHU: HUPPAIMOHAIIBHBIE, MOKa3aTeJbHbIE U
Jorapu(MUYECKre YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYIIECTBIISAS IPOBEPKY KOPHEM;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUe (HOpMYJIbl ISl MpeoOpa3oBaHUS
TPUTOHOMETPUUECKHUX BHIPAKECHHUI;

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

MOJICIMPOBaTh peajbHbIE CHUTyallUM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUSI, YpaBHEHHS, HEPaBEHCTBA II0 YCIOBUIO 3a/aud, MCCIEI0BaTh
MOCTPOCHHBIE MOJIEIIM C HCIIOIb30BAHUEM arlnapaTa ajareOpsbl.

DOyHkuHuU U rpapuku:

cBOOOIHO ONEPUPOBATh MOHATUAMU: (QPYHKIHS, CIIOCOOBI 3aaHusl (QyHKIUH,
B3aMMHO OOpaTHbIe (PYHKIMM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

cBOOOHO OIEPHPOBATh MOHATUSAMHU: OOJACTH OINpPEACTCHUS W MHOXECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OINEpUPOBaTh MOHATUSIMM: UETHBIE M HEUYETHbIE (yHKUUH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJblliee U HauUMEHbIIee 3HadeHUEe (YHKIMU Ha
IPOMEXKYTKE;

cBOOOHO ONEpPHPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHS C HATypaldbHBIM U
HeabIM TIoKa3zareneM, rpa@uk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresnemM, rpa@uk KOpHsS N-oil CTeNeHW Kak (PyHKIHHU OOpaTHOW CTENEHHU C
HaATypaJIbHBIM TTOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas W APOOHO-JIHHEWHas
(GYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BaHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIMMA, UX CBOMCTBA U TrpaduKH, HMCIOIH30BATh MX TpadUKH I perieHUs
YPaBHEHMU;

CBOOOJIHO OMEpUPOBATHh TOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YNCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS IPOILIECCOB U
3aBHCHUMOCTEH NpU peuIeHUH 3ajjad U3 JpYrux y4eOHBIX MPEIMETOB U PeajbHOU
KHU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUUHMHAMU;

Hauajia MaTeMaTH4eCcKOro aHAIM3a:

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi reOMETpUIeCcKasi MPOTrpeccus, TMHCHHBIA U
AKCMOHEHIIUATIBFHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh TMPOTPECCUU ISl PEIICHUs pealbHBIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJTHO OIEPUPOBATH MOHIATHUIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTE, MOHOTOHHBIE W OTPAaHUYEHHBIE TOCJIEIOBATEIBHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHaju3a KaK aHaiu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATHh TMOHATUSIMH: HENPEPHIBHBIC (YHKIIUW, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: (YHKIHS, HENpEepbIBHAs Ha OTPE3KE,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJHbBIC
byHKIIMM, KacaTenbHas K TpaduKy QyHKIIIH;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIIO3ULIMU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO ~ OINEPUPOBATH  MOHATUSIMHU: MHOXXECTBO, ONEpaluu  Haj
MHOYECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX YUEOHBIX IPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: OIpE/ACIICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 OOBEKTA, I0KA3aTEIHCTBO, PABHOCUIIbHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OyyarONIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4EOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTrO aHaATU3a:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATHUSAMHU: HATypaJIbHOE U IIEJ0€ YHUCIIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEI, MCIOJb30BATh MPU3HAKU JECITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen ISl pelIeHHs 3a7a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJYJIO, 3alKChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIUYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJIHO OMNEPHUPOBATH MOHITUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYWCa B alreOpandeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apU(PMETHUECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJMHATHOMN MJIOCKOCTH.

YpaBHeHus U HEPABEHCTBA:



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

OCYIIECTBIATH OTOOp KOpPHEW TMpH pEHIeHHMH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

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

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

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTeJIbHBIE,
jgorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHHMs M  HEpPaBEHCTBA,
coJiepKalle MOAYJIU U IapaMeTphl;

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 HX CHCTEMBI MO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHMEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TEOMETpUUECKHEe 00pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS U HCCIENOBAaHUS pEasbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl HCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUsI (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MNPOWU3BOAHYIO JUI HAXOXKACHUS HAWJIY4dIllEro pEUICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAJIbHO-DKOHOMMYECKHX, 3ajadyax, I
OTNpEJIENIEHUs] CKOPOCTM W YCKOPEHHs TMpolecca, 3aJaHHoro (Gopmyiol wiu
rpadukom;



CBOOOJTHO ~ ONEpHUPOBATH MOHATHSMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIMI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpai no Gpopmyie Herotona-JIeitonuna;

HAXOJIUTh TIOMAIH TUIOCKUX (GUTYP U OOBEMBI TEJT C TIOMOIILI0 HHTETPAIIA;

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

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEMHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM IT0KA3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHN. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckast pyHKuus. 18 |
Jlorapudmudeckue ypaBHEeHUS
6 Tpuronomerpruyeckue BoIpaxkeHUs U 2 1
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanue GyHKIHA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxrueckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
| MHOXeCTBO, Orepanuu HajJ MHOKECTBAMHU |
Y UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpruMeHeHrne TeoOpEeTUKO-MHOKECTBEHHOTO |
arnapara Jjig peueHus 3aaaqd
Panmonaneubie yncia. OOBIKHOBEHHBIC U
4 JECSITUYHbIE IPOOH, POLIEHTHI, 1
OeCKOHEUYHBIE IEPUOANYECKHUE TPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE MTEPUONMUECKUE NPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4
7 [Tpumenenue apobeli U MPOLEHTOB IS |
pelIeHs TPUKIaJAHbIX 3a7a4
2 JleicTBuTenbHBIE YKclia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C |
JIEMCTBUTEIIbHBIMU YU CIIAMU
10 Monyib 1eMCTBUTEIBHOTO YUCIa U €ro |

CBOMCTBA




11

12

13

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

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUN U
HEPABEHCTB

OCHOBHBIC MCTOABI pCHICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOroueHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOYJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM MMHENHBIX YpaBHEHUI

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

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

21

[TprMeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBI JINHEHHBIX YPaBHEHU




22

23

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

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

25

26

27

OyHKIHS, CITOCOObI 3a1aHus (PYHKITHH.
Bsanmuo obparnsie pynkiun. Kommosumms
byHKIII

I'paduk Pynkuuu. InemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

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

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee n HaumMeHbllIee 3HaYCHHE
(GYHKIIMHM Ha TPOMEXKYTKE

JluneliHasi, KBagpaTH4Has U JpOOHO-
AuHenHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHre TpaPuKOB ITUX PYHKITUH

33

Crernens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CrereHn c LETBIM TTI0Ka3areaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYpPaJTbHBIM H

35 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpagux”

17 ApudmeTnueckuii KOpeHb HaTYpaJbHOM
CTEIEHU U €ro CBOKMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

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

42 METO/Ibl PEIICHUS] UpPAlMOHAIBHBIX
ypaBHEHUU
Wppaunonansubie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
yYpaBHEHUN
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PELIECHUS UPPALMOHAIBHBIX
ypaBHEHUI

45 PaBHOCHIIbHBIE TEPEXOBI B PEIICHUU




UPPALMOHATILHBIX YPAaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 VPPALMOHAIIBHBIX YPABHEHUM

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPaLMOHATIBHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

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

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
KonrponbHas pabora: "CpoiicTBa u rpaduk

51 KOpHS n-0M creneHu. MppannoHansHbie
ypaBHEeHHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ palluOHATBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CremneHsb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U
e€ CBOMCTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKIUN A5
peueHusl ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIIUN AJIs

pellIeHNs] ypaBHEHUI




IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

58 METO/Ibl PEILIEHUS I0KA3aTENbHbBIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

59 METO/bI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHU M
[Tokazarenbubie ypaBHeHUs.. OCHOBHbBIE

60 METO/Ibl PELICHUS] OKA3aTEIbHbIX 1
YpaBHEHUN

61 KonTtponpHas pabdora: "[lokazaTensHas |
¢ynknus. [TokazarensHbie ypaBHeHus"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
J0rapuQmbl

68 [Ipeo6pa3oBanue BbIpaxeHU, copepKalux !
aorapudmbl

69 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALINX |
aorapudmbl

70 Jlorapugmuueckas pyHKIuUs, € CBOUCTBA U |
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

7 Hcnonp3oBanue rpaduka QyHKINM 115 |

peuieHus ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIUN AJIs

73 peLICHUs ypaBHEHU I
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

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

75 METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
JOTapu(PMHUECKUX yPaBHEHUIN

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
Jorapu(pMHUUECKUX ypaBHEHUH

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

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

31 CuHyC, KOCUHYC, TAHT€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

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

84 OIpeeNIEHNE TPUTOHOMETPUUECKHUX

(yHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 ONpeieTICHUE TPUTOHOMETPUUECKUX 1
(yHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

91 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpOKEHUH

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

96 Pemenune TpUroHoOMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

99 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

100 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
KonTponbnas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS |

rocienoBareibHocTe. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjeaoBaTeabHOCTH. VicTopus ananusa
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nmporpeccus

106 beckoHeuyHO yObIBaroIasi reOMEeTprUIecKast
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
rE€OMETPUUECKOM IPOTrPECCUU

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

109 JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

110 Hcnonp30BaHnEe IPOrPECCUU ISl PELICHHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrponsHas pabora
"ITocenoBaTenbHOCTH U Mporpeccun”

112 HenpepriBHble QyHKIIMU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMI

114 CaoiicTBa (yHKIMIT HEIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS

HEPABEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB

118 Meton uHTEpBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [TprMeHeHnEe CBOWCTB HEMTPEPBIBHBIX
GYHKIUH U1 pereHus 3a1a4

121 [lepBast u BTOpas pou3BOIHbIE (PYHKINUU

122 Onpenenenue, reOMETPUIECKUI CMbICI
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOIHOM

124 VYpaBHeHMEe KacaTeabHOU K rpadpuxy
byHKIIIN

125 VYpaBHeHMEe KacaTeIbHOU K rpadpuky
byHKIUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA

128 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIUHU (PYHKIUH

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

131 KonTtponsnas padora: "[IponszBoanas”

132 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3AIIH




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUs

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

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

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

[Ipumenenne npou3BOIHON K
WCCIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHOU

(GbyHKIIMH Ha OTpE3Ke

Haxoxneaue HauOoJIbILIErO U




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxxaenue HanOoJIbIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(GYHKIIMM Ha OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEero peleHus B
MPUKJIAAHBIX 3a7a4ax

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XJACHUS HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpaduKom

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadgukom




17 Kommnosumus ¢pyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

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

7 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

)5 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKIHHA.
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpata

7 Beruucnenue onpenenéHHoro HHTerpana
o gopmyne HoroTona-JleliOHuna

73 Brruncnenue onpenenéHHOro HHTerpaia
o ¢opmyne HeroTona-JleiiOuuma

79 [IpumeHneHue nHTerpana AJjig HaXOXACHUS
IoIaiel TUIOCKUX PUTYp

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

31 [Tpumeps! pemeHnit qudQepeHIraIbHbIX

YpaBHEHUH




[Tpumeps permenuit nuddepeHImarIbHbIX

32 .
ypaBHEHHH
Matematuueckoe MOJEIUPOBAHKE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHIMaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

13 OT100p KOpHEH TPUTOHOMETPUUECKHX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMETpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHomMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Pemenne TpuroHoMeTpuuecKux
HEpPaBEHCTB
Kontponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI pEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/BI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

norapu()MUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> UppanoHaTbHBIX HEPABEHCTB
53 OcHOBHbBIE METOABI PELICHUS
UppalMOHANIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHATbHBIX HEPABEHCTB
60 OcHOBHBIE METOABI PELICHUS
MppaMOHATLHBIX HEPABEHCTB
61 I'padmyeckue MeToabl pemeHus
UppalMOHATIBHBIX YPaBHEHUI
2 I'padrueckue METOIbI pELICHUS
UppaMOHAIFHBIX YPaBHEHHHA
63 I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX YPABHEHUI
64 I'paduueckue MeTo bl peLIeHus
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLIeHus
norapu(pMHUUECKUX HEPABEHCTB
67 I'padnueckue MeToabl pemeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHU
I'paduueckue MeTO bl peLIeHus
69 MOKa3aTeIbHBIX U JOrapu(pMUUEcKux

YpaBHEHUU




70

71

72

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

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

KonTponbnas padora: "UppannonaibHele,
NoKa3aTeJbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomiiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKask POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUYECKast (pOpMBI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJICKCHBIX YnCes Ha
KOOPJMHATHOM IIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIOCKOCTH

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

80

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

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII 1A




peuieHns GU3NYEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KommiekcHbie

82 \
qucna

83 HatypanbHble u Lienble uncia

84 HarypanbHble U 11e51ble yncina

85 [IpuMeHeHue Npu3HAKOB ACITUMOCTH
LETBIX YUCEI

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LETTBIX YUCEI

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJQ u HOK

28 [IpuMeHeHne NPU3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJTBIX YUCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne NpU3HAKOB AEITUMOCTH
LEJBIX YUCEN: OCTATKH 110 MOAYIIO
[IpuMeHeHne NPU3HAKOB ACTUMOCTH

91 LEJIBIX YKCceN: anroput™ EBkinuaa mis
pereHus 3a/1a4 B IENbIX YHCIIax

9 Kontponbras pabota: "Teopust menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBI-
CJIeJICTBUS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUU.

PaBHOCHIBHBIE CHCTEMBI U CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEW MPPaLlMOHATIBHBIX
YpaBHEHUU

OcHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYIHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYIIHOCTEH JIorapu()MUIeCKUX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

101 pa3IMYHbIX 00JacTei HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB

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

102 pa3IMYHbIX 00JacTei HayKH U pealbHON
YKU3HU, MHTEPIPETALUs OTy4YCHHBIX
pe3yJIbTaTOB




103

IIpuMeHEeHNE HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 00JIacTeil HAyKH U PeabHOM
YKU3HU, HHTEPIIPETALUs II0JY4EHHBIX
pE3yJIbTaTOB

104

105

Kontposbnas padora: "Cuctemsl
palMOHAIBHBIX, UPPALUOHATBHBIX
MOKa3aTEeIbHBIX U JIOTAPUPMUUECKUX
ypaBHEHHH"

PammonansHbie YpaBHCHU C I[TapaMCTpaMn

106

PanmonansHble HEpaBEHCTBA C
rapaMeTpamu

107

108

PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109

110

111

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

IlokazaTenbHbIE CCTEMEI C nmapamMeTpaMu

112

113

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu
Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114

TpuronomeTpudeckre ypaBHEHHUS C
rapamMeTpamMmu

115

Tpuronomerpuveckne HepaBeHCTBA C
napameTpamu




116 TpuroHomerpudeckue CUCTEMBI C
napameTpamu

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

rnapameTpamu

[TocTpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

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

C rmapamMeTpamMu

KonTponbnas pabora: "3anauu c

120 .
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aius 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

122
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

[ToBTOpenue, o6o0mEeH e,
123 cucTeMaTu3alnus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

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

125 [ToBTOpenue, 06061IeHNE,
cucreMaTtu3aius 3Hanuii: "HepaBencrea"

126 [ToBTOpenue, o600mEHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001eHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
128 cucreMmarusauus 3Hauui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHmE, 06001IEHNE,
129 cucremarusauus 3Hauuii: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE,
130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHnue"
131 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTtu3aus 3Hanuii: "OyHkiun"
133 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "Oynkuun"
134 HToroBasi KOHTpOJIbHASA paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 060061IeHNE, |
CHCTEMATH3alMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTb MOHATUSAMH: PpALUOHAIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BeimonHATe  apudmMernueckue  omepanuu ¢ PalUOHAIBHBIMH |
JIEHCTBUTEIIHBIMU YUCIIAMU

BreinonHsaTs HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIB3Y: MTpaBUJld OKPYTJICHU,
ACJIaTh [IPUKUAKY U OLICHKY pE3yJibTaTa BBIYMCIICHUH

1.4

OnepupoBaTh MOHATUSMH: CTENEHb C LEJIBIM I10Ka3aTeeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIEHH,
UCIMOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JAEHCTBUTEIbHBIX UYUCEN JUIS
peleHMs] IPAKTUYECKHUX 3a/1a4 U IIPEJCTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOIO YIJIa;
UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4epe3  OoOpaTHbIE
TPUTOHOMETpHUECKHE (PYHKINU

2.1

YpaBHEHMS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO, LIEJOE,
panoHaIBHOE, HUPPALMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

22

BoimonHsATe peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U peluaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeinonHATe npeoOpa3oBaHus LENbIX, PAllMOHAIBHBIX U HUPPALMOHATBHBIX
BBIDOKEHMM W pemaTb OCHOBHBIE THIIBI LEJIbIX, pPAalUOHAIBHBIX U
HMPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

HpI/IMeHHTL YpaBHCHUA W HCPABCHCTBA Jid PCHICHUSA MATCMATUYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂLHOﬁ KHU3HHU

2.5

MopenupoBaTh peaibHbIC CUTyalldd Ha S3bIKE aireOphl, COCTaBISATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA [0 YCIOBHUIO 3aJa4yM, MCCIEI0BATH
MOCTPOCHHBIE MOJIEIN C HCIIOIH30BAHUEM arapara alnreopsl

3.1

OyHKIMU U TpaduKu
OnepupoBaTh MOHATUAMU: (QYHKIUS, CIOCOOBI 3agaHust QyHKIMH, 00JIaCTh
ONpeNeieHusT W MHOXKECTBO 3HaueHMHd (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe QYHKIUU

OnepupoBaTb MOHATUSIMHU: YETHOCTH W HEUYETHOCTh (YHKIHMH, HYIH

32 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKINHU, KBaAPATHUYHOW (YHKIIUH,
CTETIeHHO! (DYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA [JIS HCCIENOBAHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH peIIeHUWH 33Jad M3 JPYruX y4eOHBIX MpPEeIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMH
4 Hayana maremaTnueckoro aHanusa
41 OnepupoBaTh TOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTndyeckas u
’ reoMeTpHuuecKas Iporpeccun
40 OnepupoBaTh TOHATUAMHU: OECKOHEYHO yOBbIBaIoOlash TeoMeTpUyYecKas
' nporpeccusi, cyMmMma 6eCKOHEYHO yOBbIBaIOIIEeH reOMEeTPHUUECKON MPOTrPECCHH
43 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOMCTBAa TMOCJIENOBATENILHOCTEH W  Mporpeccuii  ams
’ pellIeHUs PeabHBIX 3aa4 IPUKIAJHOrO XapaKkTepa
5 MHokecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpAIIUN HaJl MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBJICHUH, NP PEIICHUU 3a/1a4 U3 JPYTUX YUeOHBIX
MPEeIMETOB
53 OnepupoBaTb  MOHATUSMHU:  ONpENEIIEHHWE,  TEOpema,  CJENICTBUE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 0o1ero 06pa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MNOHATHSAMH: HaTypalbHOE, LIEJI0€ YHCIO0; HCIOIb30BaTh
1.1 NPU3HAKU JEIUMOCTHA IENbIX YHCEN, PAa3JIOKECHUE YWCIa Ha IPOCTHIE
MHOKHUTENH JIJIs1 pelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAIMOHAJIBHBIM [10Ka3aTeIeM
13 OnepupoBaTh MOHATHIMH: Jorapudm vucia, AECITUYHBIE U HATypalbHbBIC
' JorapuMel
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpuMmeHsITH  CBOWMCTBA CTEMEHHM [UIsI TPEeoOpa3oBaHUs BBIPAKEHUH,




ONCprUpOBaTh MOHATHUAMU: TIOKA3ATCIIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

22

2.3

BeimonHATe  TpeoOpa3oBaHUs  BBIPAKEHHH, COJACPKALIUX JIOTapu(MBbI;
ONIEPHPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTAPU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHHMM U €€ peEllCHUE;
UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM AJI PEIICHUS IPAKTHYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
YpaBHEHUM U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallUM Ha s3bIKe anreOpbl, COCTaBIATh
BBIPAXCHMS, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCJIOBUIO 3aJauH,
HCCJIEI0BATh IOCTPOEHHbBIE MOJIEJIN C UCIOIb30BAHUEM allrapara ajareopbl

OyHKuMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIIUH, TOYKH HSKCTpeMyMa (YHKIUH, HauOoJblIee M
HaVMEHbIIIee 3HAa4eHUs (YHKIHMHA HAa TPOMEKYTKE; UCIOJIB30BATh WX JUIA
uccrie1oBaHus (QyHKIMH, 33JaHHOU IrpaduKoM

3.2

33

34

OnepupoBaTh NOHATHUAMH: TPAPUKU MMOKA3aTEIBHOU, JOTapUPMHUUECKON H
TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IJIOCKOCTH U MCIIOJIb30BATh JUIS PEIICHHs YPABHEHU U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM IIOCKOCTH I'padUKH JTUHEHHBIX ypaBHEHUN
Y UCIIOJIb30BAaTh UX JIJISl PELICHUS] CHCTEMbI TMHEHHBIX YpaBHEHUI
Ucnonb3oBare rpaduku (GyHKIUNA I UCCIIENOBAHUSI TIPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX yUeOHBIX AUCHUTUIMH

4.1

4.2

Hauana MmaTemMaTu4yeckoro aHainza

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs QYHKINSA, TPOU3BOIHAS (DYHKIINH;
UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HMPOM3BOJHOW JUIS
peleHus 3a1ad

Haxomute  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIIUH

43

4.4

4.5

Hcnonp3oBaTh  NPOM3BOAHYIO Ui UCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, MPUMEHSTh PEe3yJbTaThl HCCIEIOBaHUS K
MIOCTPOEHHUIO IPapUKOB

Hcnons30BaTh MMPOU3BOAHYIO U HAXOXACHHUA HAWIIY4YIICTO PCHICHUA B
MNPUKIIAAHBIX, B TOM YHUCJIC CONUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OHepI/IPOBaTL IIOHATHUSAMU r[epB006pa3Ha51 U HUHTCIrpall; IIOHUMATb
I‘COMCTpI/I‘-IeCKI/Iﬁ )51 (I)I/IBI/I‘-ICCKI/II\/'I CMBICJI UHTCI'paJia

4.6

Haxoauts nepBooOpasHble AJIeMEHTapHBIX (YHKIMHA, BBIYUCISATH UHTETPaj
o popmysne HeroTona — Jleitbuuna




4.7

Pentate MPUKIIAAHBIC 3ada4u, B TOM YUCIIC COLIMAIBHO-DKOHOMHWYCCKOI0 "
(bU3NIeCKOro XapakTepa, CpeACTBAMHI MaTEeMAaTHIECKOTO aHaIn3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUA
Kox
1 Yucna v BIYKUCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOH, IMPOLIEHTHI,
11 OECKOHEUHBIE MEPUOANYECKHE IpoOH. Apr(PMETHIECKHE OTEepaluy ¢ pallMOHATLHBIMU
' quCcIaMu, TpeoOpa30BaHUs YUCIOBBIX BhIpakeHU. [IpruMenenue npodeii u mporeHToB
JUISL peLICHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciedl 3HAHUN U pearbHOU KU3HU
JelicTBuTenpHble Ynucia. PanyoHanbHble U MppalMOHaIbHbIE Yicaa. ApupMeTndyecKue
1.2 omepanuu ¢ JecTBUTENBHBIMU 4YuciaMu. [lpuGnukEHHbBIE BBIUUCIEHMS, IpaBUIIa
OKpYIJICHUS, IPUKUKA U OLICHKA PE3YJIbTaTa BBIYUCICHUN
Crenessb ¢ 1enabpIM nokaszareneM. CTangapTHas popmMa 3anicH JeHCTBUTENBHOIO YHUCIIA.
1.3 Hcnonb3oBanue noaxofsmeil GopMbl 3anucu JeHCTBUTENbHBIX YHCEN AJIS peIIeHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX
14 Apudmerndecknii KOpeHb HATypaJbHOW cTerneHu. JeWCTBUS ¢ apupMETHIECKUMH
' KOPHSIMHM HaTypaJbHON CTEIICHH
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YHUCIOBOIO apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKJECTBEHHbIE IPEOOPA30BAHUS
59 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' hopmyIbI
)3 VYpaBHEeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merton
' UHTEPBAJIOB
24 | Pemenue nenabix U JpoOHO-PALIMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 | Pemenue nppallMoOHaJIIbHBIX YPAaBHEHUIN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUECKUX YpaBHEHUI
57 [TpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUUECKUX 3aJa4d U 3a/1a4 U3
' pa3INYHbIX 001acTe HAYKU U pealibHOM KU3HU
3 @yHKIMH U TpaduKu
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkiuu. BzaumHOo oOpaTHbIE
' GyHKIUHA
39 OOnactp ompenesneHUss W MHOXECTBO 3HaueHud QyHkuuu. Hymu ¢yHkuum.
' [IpomexyTKH 3HAKOMOCTOAHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
33 CrenenHast GyHKIUS C HaTypaJIbHBIM M LI€JbIM Moka3areneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU
3.4 Tpuronomerpudeckas OKpPYKHOCTb, OIpEJeNeHHE TPUTOHOMETPUUYECKHX (YHKIUH

YHUCJIOBOTO apryMEHTa




4 Hayana maTemarnueckoro aHaimsa
41 ITocnenoBaTeNbHOCTH, CHOCOOBI 3aJaHMs IOCJIEAOBATEILHOCTEH. MOHOTOHHBIE
' T0CIIeIOBATENBEHOCTH
Apudmerndeckass M reomerpuueckas Iporpeccuu. beckoHeuHo —yObIBaromas
4o | TEOMETpHIECKas IPOrpeccHs. Cymma OeckOHEYHO YOBIBaIOLIEH TIeoMeTpUYecKoi
' nporpeccud. Dopmyna CIOXKHBIX NPOUEHTOB. lMcnosp3oBaHME NPOrpeccuu Ui
pEILIEHNUS PEAbHBIX 3a7a4 IPUKIAJHOIO XapaKkTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepanuu HajJ MHOXecTBaMu. J[luarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapara JUlsli ONUCAHMsS peallbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YUEOHBIX TPEIMETOB
5.2 Ompenenenue, TeopeMa, CleICTBUE, J0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA
1 Yucna v BIYMCIECHUS
1.1 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI
1.2 Crenensb ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOKMCTBA CTENIEHU
1.3 Jlorapudm uncna. [lecaTnanHble U HATYpAIbHBIC JTOTapHUPMBI
2 YpaBHEHMS U HEpaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxkeHU, copepKaluX Jorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoAepKAIIUX CTEIIEHU C pAllMOHAIbHBIM MTOKa3aTeleM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUS] U HEPAaBEHCTBA
r 6 CucreMbl TUHENHBIX YpaBHEHUH. PelieHre npukiaaHbIxX 3a/1a4 ¢ MIOMOIIBIO CHCTEMBI
' JIMHENHBIX YpaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUH U HEPABEHCTB
)8 [IpumeHenne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMaTHUUECKUX 3a7ad
' W 3aJ1a4 U3 pa3IMyHbIX o0acTell HAayKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yHkiuu. I[IpomMexyTKM MOHOTOHHOCTH (DYHKLIMH.
3.1 MakcumymMbl ¥ MHUHUMYMBI (GyHKIMM. HauOomnbiiee W HauMeHbllee 3HAUYEHUE
(GYHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu
33 [Toxa3zaTtenbHas u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
34 Hcnonp3oBanue rpadukoB GyHKIUHN A7 pelIeHHUs] ypaBHEHUM U TMHEWHBIX CUCTEM




Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCHMOCTEH,

3.5 KOTOpBbI€ BO3HUKAIOT NPU PELICHUH 3a1ad W3 APYruX Y4eOHBIX MPEAMETOB H
peaIbHON KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepsiBable yHKIMH. MeTO MHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKH CMBICI TPOU3BOIHOM
43 [TpousBogHbie 31MeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO QYHKIUI
[Ipumenenne mTPOM3BOMHONW K UCCIEAOBAaHHIO (YHKIMI HAa MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxosxaeHne HanOOJbIIEro M HaMMEHbBILIEro 3HaYyeHUs (QyHKIUU Ha
OTpE3Ke
[Ipumenenne Mpou3BOIHON JUIsl HAXOXKACHUS HAWIYUIIEro PELIEHUs B MPUKIATHBIX
4.5 3amadax, Ui ONpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GOopMyson wiu
rpaduKom
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U Gu3NUECKU CMbICI. BhlunciieHne nHTerpaia mno

dopmyne Hetorona — JleiiOnuna




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K NPEAMETHBIM Pe3yJbTATaM 0CBOEHUS
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenue MerogamMu J0Ka3aTenbCcTB, aNrOpUTMAMM pELIEHUs 3ajad;
yMeHue (GOopMyJIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOHM WHIYKIUU;
IPOBOJUTH J10KA3aTENIbHbIEC PACCYKICHUS NPU PELICHNUH 33]a4, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUH; YMEHHE  OINEepUpPOBATh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINUCAHMsl peabHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
qHCIIe U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
Y ONMCHIBaTh Tpadbl pa3iInYHBIMU CIOCOOAMM; MCIIONB30BaTh Tpadbl MpU

peUICHUHU 3a1a1

YMeHHne omnepupoBaTh MOHATHUSMHU: HATYpallbHOE YHCIO, IEJNOE YHUCIO,
CTETICHB C IIEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAJbHOW CTETICHH, CTCTICHD C
palroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIHHBIM MOKAa3aTeNeM,
norapudM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPANUOHAIBHOE YHCIIO,
MHOKECTBA HATypalbHbBIX, IETbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITNI 00N
JIeNUTeNh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkauaa mpu
pE€IICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3MIIUOHHBIMU CHUCTEMaMHU
CUHCIICHUS; YMEHUE BHITIONHATH BBIUMCICHUE 3HAUEHUH U TpeoOpa3oBaHUs
BBIPAKEHHM CO CTENEeHsSMU M Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palioHaJIbHBIX  BBIPAKEHWUH; yMEHHE  ONEpHpPOBaTh  MOHATHUSIMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nmporpeccust, reoMeTpudcCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAss T€OMETPHYECKasi IMPOTPEecCHs;
yYMEHHUE 3a/laBaTh I1OCJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKYppPEeHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHbIE KOMIUIEKCHBIE YHCJIA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpanyeckasi); yMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHUE OIIEpUPOBAThH
HNOHSTUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PAa3JIUYHBIX IPUEMOB; pPELIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMbl Ul PELIEHUS MaTeMaTHYECKHX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATUAMH: (QYHKIUS, YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (yHKLIMH, HauOoOJbllIee W HaWMEHbLIEe 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, N€OMETPUUYECKUIN U
¢u3nyeckuif CMBICI TNPOU3BOAHOHM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOAUTh AaCHUMNTOTHl rpapuka (QyHKIHH; yMEHHUE
BBIUNCIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKLIMU; YMEHHE HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIENOBaHMS (PYHKIMA,
HaXOJUTh HauOOJbIIME W HAaWMEHbIIME 3HA4YeHUs (YHKIMHA; CTPOUTH
rpauKkd MHOTOUYJIEHOB C HCIOJB30BaHHWEM ammapara MaTeMaTHUYecKOTo
aHaIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAaxXOXKICHWUS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHUYECKUX M

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOJUTh ILIoIaanu U 00BEMBI (bl/ll"yp C IIOMOIIIbIO




HUHTCrpajga;, NpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUIH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIUS (DYHKIHMHA, JMHEHHas QYHKUUS, KBaIpaTU4Has ¢ yHKIHA,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTeslbHAs |
aorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCIOJIb30BaTh TPaQUKKU Il W3Y4EHHs MPOLECCOB U 3aBUCHUMOCTEH, MpHU
pelIeHNH 3a7a4d W3 JAPYIHX Y4eOHBIX NPEAMETOB W 3a1ad M3 peabHOU
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAYy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJIOTH, 3314l M3 00JacTH YNPaBJICHUS JTHYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTaBJISATH BBIPAXKEHHUS, YpPaBHEHUs, HEPAaBEHCTBA U UX
CUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEIOBATH IIOIYYEHHOE pELICHUE H
OLICHUBATh IPaBAONOAOOHOCTh pPE3YyIbTAaTOB; YMEHHME MOJECINPOBAThH
peanbHble CUTYyallMM HAa S3bIKE MAaTEMAaTHUKHU; COCTAaBIISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJIplllee U HaMMEHbIlIee 3HAUYEHUs, pa3Max, AUCIEePCUs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE W3BJEKaTh, WHTEPIPETUPOBATH
uHpOpMalKIO, IPEJCTaBICHHYIO B Ta0lMILaxX, Ha AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peallbHbIX IMPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TaOMUI] W  JAMarpamMM; HCCIIEAO0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPECTB; rpa)uuecKu Mcciae10BaTb COBMECTHbBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

VYMeHne onepupoBaTh MOHATHSAMU: CIYYalHBIA OINBIT W CIIy4ailHOE

CO6LITI/Ie, BEPOATHOCTDH CJ'Iy‘lH.fIHOFO CO6BITI/I}I; YMCHHUEC BbIYUCIIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUUecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOTHON
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSMH:  ClIydaiiHas BEJIMYMHA, paclpelesieHHe BEPOSTHOCTEH,
MaTEMaTUYeCKOe OXKUAAaHUE, IUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIUHA  pPACHpEACNCHHS W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpE/ICICHHH; yMCHIE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN IS pelleHus 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B NPUPOTHBIX M OOIIECTBEHHBIX SBICHHUAX; YMEHHE
OTIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  NEPeCcCTaHOBOK; OmHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTABISATH BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYHUHA yIJia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIUECS MPSAMbIC, MapaJUIeIbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IMpsSMBbIMH,
Yrojl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 U3ydyeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTUYECKUE
MOJEIN C IOMOLIBK0 TE€OMETPUYECKUX IIOHATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBarh MOHATHAMU: IUIOUIa[b (QUIYpbl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHus, LMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBbI, KOHYyca, LWIMHIpa, O00bEM Kyoda,
IPSIMOYTOJIBHOTO NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEYeHHUE
MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynMpoBaTH ONpeAeNeHHUs U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M IpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH ¥ B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOO0HBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC W IMOJOOHBIC (GUTYypPBl, B TOM YHCJIEC B MPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
pCLICHUH 3aJa4; HAXOJUTh TCOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX MPEIMETOB U
U3 pealbHOM KM3HHM, YMCHHUE BBIUUCIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mHa, yrom, IUIOMAAb, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIE (QOPMYJIBI M METOJIbI, B TOM YHCIIC: IUIOIAJb MOBEPXHOCTH
MUPaMUIbI, TPU3MBI, KOHYyCa, HWIMHIpPA, IUIomanb cdepsl; 00bEM Kyoa,
NPSMOYTOJBHOTO TapaiieNenunena, TUPaMUAbI, TPU3MBI, [TUIUHIPA,

KOHYCa, Il1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (HUTYP
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VYmenune ONCprUpOBaAThH MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaISIpHOE TPOW3BEJCHHE, BEKTOPHOE TMPOM3BEICHUE, YIOJ MEXIy
BCKTOpaMHu; YMCHUC HCIIOJIb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adav U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB

YMeHne BeIOMpATh MOAXOASIIAN METOJT IS PEIIeHUs 3a]]a4H; TOHUMaHUe
3HAYUMOCTH MAaTEeMAaTHKU B HM3yYEHUH TPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWUM; yMEHHME pACIO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKU B MUCKYCCTBE, YMEHHUE MPUBOJAUTH MPUMEPHl MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaIbHOU cTerneHu. JleHCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMUM HaTypaJbHON CTENEHU
14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ palluOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeobpa3oBanue BbipaxeHU
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanyonaibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 Marpuiia cucTeMbl JIMHEWHBIX ypaBHeHUH. ONpenennuTeb MaTPUIIbI
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkuuu. YétHelie 1 HeuéTHBIe pyHKUMU. [lepuognueckue GpyHKINHI
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHMH ¢yHkuud. Hymun  QyHKoum.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS n-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHkumii. CBolicTBa  (yHKUIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX GYHKLINH
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 ['eomerpust
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
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