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INOACHUTEJIBHASA 3AIINCKA

YueOHbIll Kypc «Anrebpa W Hayajga MaTEeMAaTHYECKOTO aHAIM3a» SIBISETCS OJHUM U3
Haubosee 3HAYUMBIX B IIPOrpaMMe CpeAHero o01iero o0pa3oBaHus, MOCKOJIbKY, C OJHONH CTOPOHBI,
OH 00ecreYnBaeT MHCTPYMEHTAIBHYIO 0a3y JUIsl H3YU4eHHs] BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JIpYroi CTOpOHBI, (POPMUPYET JIOTUYECKOEe U aOCTpaKTHOE MBIIIJIEHHE O0Yy4YarolIMXCcsi Ha yYpOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI MH(POPMATUKHU, OOLIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U JAPYTHX
quciuIuiiH. B paMkax naHHOro yueGHOro Kypca oOydaromiuecs OBIIQJIEBAlOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HayKH, KOTOpast (JOpMYIHPYyeT CBOU JOCTHKEHHS B MaTeMaTHUECKON (hopMe.

Y4eOHblii Kypc anredOpbl W Hauyal MaTeMaTHYeCKOro aHalli3a 3aKJIaJblBa€T OCHOBY LIS
YCIICIIHOTO OBJIAZICHUS 3aKOHAMU (DU3UKH, XMMUHU, OMOJOTHH, MOHUMAHUS OCHOBHBIX TEHJICHIIHIA
pa3BUTHS DKOHOMUKHU U OOILECTBEHHOW >KHM3HU, IO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIB30BaTh HX JJIsl JIalbHEHIIEro
o0pa3oBaHMs U B MOBCEIHEBHON XH3HU. B TO ke Bpems oBliajeHHe aOCTPaKTHBIMU M JIOTHYECKU
CTPOTUMH KOHCTPYKLMSMHU anreOpsl ¥ MaTeMaTHYECKOTO aHali3a pPa3BUBACT yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTb, JOKA3bIBaTh YTBEPHKIIEHUS C MMOMOUIBI0 MHAYKIIUU U
paccyxnaaTrh ACTyKTHBHO, HCIOJNB30BAaTh OOOOMIEHHE M KOHKPETH3AlUIo, a0CTparupoBaHHE WU
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHUE.

B xonme wu3ydeHuss ydeOHOTO Kypca «AnreOpa W Hadala MaTeMaTHYEeCKOrO aHaln3a»
oOydaronuecsi TMOJy4al0T HOBBI OMNBIT pEUICHUS NPUKIATHBIX 3a7a4, CaMOCTOSTEIbHOIO
MOCTPOCHHUS MAaTEMAaTHYECKHX MOJENeH pealbHbIX CHTYyallud, WHTEPIPETalud IMOTyYSHHBIX
peLIeHHU, 3HAKOMATCA C IpUMEpaMd MaTeMaTHMYeCKHUX 3aKOHOMEPHOCTEW B MpPUPOJE, HayKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U MIX aBTOPAMHU.

YueOHblli Kypc o00nazaeT 3HAUYMUTENbHBIM BOCHHUTATENBbHBIM IMOTEHLUUAIOM, KOTOPBIH
peanu3yercss Kak yepe3 Yy4dyeOHbIM Marepuajn, CHOCOOCTBYIOIUN (OPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS, TaK U Yepe3 CleHUPHUKy yueOHOH NesTeNbHOCTH, TpeOyromeil NpoJoHKUTEIbHON
KOHIICHTPAIlMM BHUMAaHUS, CAMOCTOSITEIbHOCTH, aKKYPATHOCTH ¥ OTBETCTBEHHOCTH 3 IOTyUYEHHBIN
pe3yibTar.

B ocHoBe merommkum oOydeHus: anreOpe W HadajsaM MaTeMaTHYEeCKOTO aHajiu3a JICKHT
JeSITebHOCTHBIN MPUHLUI 00y4EHUs.

B crpykrype yueOHOro kypca «Anrebpa W Hadajla MaTeMaTHYECKOTO aHAIN3a» BBIIEICHBI
CIIEAYIOIIME COJEpKATeIbHO-METOIMYECKUe JUHUM: «Yucna M BbUUCIHEHUS», «DYyHKUUU U
rpadukny, «YpaBHEHUsI U HepaBeHCTBa», «Hadama maremarmueckoro aHammsa», «MHOXecTBa U
Joruka». Bece oCHOBHBIE cozepKaTebHO-METOAMYECKHE JIMHUU U3Y4YaloTCsl Ha MPOTSDKEHUH JBYX
neT oOydeHHs] Ha YPOBHE CpeaHEero oomero oOpa3oBaHUs, €CTECTBEHHO JOMONHSIS APYT Apyra U
MOCTETNIEHHO HACHIIIAACh HOBBIMM TeMaMHU U pasfenamu. JlaHHbBIM y4yeOHBIM Kypc sBiseTcs
WHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIMHSET B cebe coiepkaHue HECKOIBKHUX MaTeMaTHYECKUX
JTUCLUIUIMH, TaKUX Kak anrebpa, TPUTOHOMETpUS, MAaTeMAaTHUYECKUH aHaIu3, TEOPHs MHOMKECTB,
MaTeMaTHuecKasi JIoTuka u japyrue. Ilo mepe Toro kak oOydarommecsi OBIaJeBaloT BcE€ Ooiee
MIMPOKMM  MaTeMaTH4YeCKHMM  ammapatoM, Yy HHX TocienoBarenbHO — (opmupyercs
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUYECKYIO MOJIENb PEealbHOW CHUTYAIH, NMPUMEHSTh
3HaHUS, TOJyYEHHbIE TPU HU3YYEeHHUM Y4eOHOro Kypca, JUIs peIIeHUS CaMOCTOSTEIbHO
chopMyTUpPOBAaHHON MaTEeMaTHYECKOM 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH CBOM OTBET.

CopnepxaTenpHO-MeTOANYeCKass TUHUS «Yucna ¥ BBIYMCICHUSA» 3aBepliaeT (pOpMHPOBAHUE
HABBIKOB HCIOJb30BaHUS JACHCTBUTEIBHBIX YHCEJ, KOTOpOoe OBLIO HAauyaTO HA YPOBHE OCHOBHOI'O
obmiero obpazoBanus. Ha ypoBHe cpeanero oOmiero oOpa3oBaHus 0co00e BHUMAHUE YIENSICTCS
(GbOpMHUPOBAHNIO HABBHIKOB PALIMOHANBHBIX BBIYMCICHUI, BKIIOYAIOMIMX B ce0s HCIOJIb30BaHUE
pa3nuYHBIX (OopM 3amuMcu YMcia, YMEHHE JeNaTh NPUKUAKY, BBIMOJHATH NPUOINKEHHBIC
BBIUMCJICHMSI, OLICHUBATh YHCIOBBIE BBIpAXKEHMs, pabOTaThb C MaTeMaTHYECKUMH KOHCTAaHTaMH.



3HaKoMbIEe O0YyYaroIMMCSI MHOXECTBAa HATYPaJbHBIX, LENbIX, PALMOHAIBHBIX U JCHCTBUTEIHHBIX
YUCENl JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4YHMCEl. B KakIOM U3 3THUX MHOXECTB
paccMaTpuBalOTCAd CBOMCTBEHHBIE €My cCHEUM(UYECKHE 3aaud U OIEepaluu: JIEJICHUE Halleso,
ONEpUPOBAHUE OCTaTKaMHM Ha MHOXKECTBE LEJbIX YHUCEN, 0COoOble CBOWCTBA PALMOHAIBHBIX U
UppalMOHATIBHBIX YHCEN, apu(MeTHUecKue OIepanuy, a TaKkKe M3BICUECHHE KOPHS HaTypaJbHON
CTEIIECHM HAa MHOXKECTBE KOMIUIEKCHBIX 4YHCell. biarogaps nocienoBarenbHOMY PacIIUPEHHUIO Kpyra
UCIIOJIB3YEMBIX YMCEIl U 3HAKOMCTBY C BO3MOKHOCTSMM MX IIPUMEHEHHMs JUIS PELICHUs Pa3IMYHbIX
3a7a4 GOpMHUpPYETCsl NPeJICTaBIeHHE O €MHCTBE MaTeMAaTUKU KaK HAyKU U €€ poJid B MOCTPOCHUU
MojieJIel peaqbHOro MUpa, IIMPOKO UCIIONIB3YIOTCS 0000IIEHNE U KOHKPETH3aLus.

Jluausa «YpaBHEHHMsT UM HEPaBEHCTBA» pEANU3yeTCs Ha MPOTSKEHUU BCEro OOydeHMs Ha
ypOBHE cpeaHero oOmero oOpa3oBaHus, IIOCKOJIbKY B KaxJIoM pasgene IIporpammsl
IPEIYyCMOTPEHO pELICHHE COOTBETCTBYIOLIMX 3a1ad. B pesynbraTe oOydaromiuecst OBJa/leBaOT
pPa3IUMYHBIMU ~ METOJAMHU  PELIECHUS  pallMOHAIbHBIX, HMPPALMOHANbHBIX, I10Ka3aTEJbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUM, HEPAaBEHCTB M CHCTEM, a TaKXKe 3ajad,
coxepxkamux napaMmerpel. llomydeHHBIE yMEHHsS IIMPOKO HCHOJIB3YIOTCSA IIPU HCCIENOBAHUU
(GyHKLIUH ¢ MOMOLIbIO MTPOU3BOIHON, NMPH PELICHUN NMPHUKIAIHBIX 33734 U 3a/lay Ha HaXOXKIECHUE
HanOONBIINX ¥ HAMMEHBIIWX 3HaueHW (QyHKuuu. JlaHHas copepkaTelibHas JIMHUS BKIIOYAET B
ce0s Takke (HOPMUPOBAHME YMEHHM BBINOJHATH pPAcd€Thl MO (Qopmysiam, HpeoOpa3oBaHUs
PalMOHANIBHBIX, UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKXKe BbIPAKEHUH,
colepXkallMX CcTeneHu | Jjorapudmel. braronaps wusydeHuro anreOpauyeckoro Marepuana
IPOUCXOIUT JaibHENIIee pa3sBUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIJIEHUS 00y4YaroLUXcs,
bopMHpYIOTCS HaBBIKM JEIYKTUBHBIX pPAacCyXAE€HUH, pabOThl C CHUMBOJBHBIMH (OpMaMu,
NPEJICTAaBICHNUS] 3aKOHOMEPHOCTEW M 3aBHUCHUMOCTEHl B BHUJIE PABEHCTB W HepaBeHCTB. AunreOpa
npezuiaraeT 3((eKTUBHbIE MHCTPYMEHTHI JJIsi PEIIeHUs MPAKTHYECKUX M eCTeCTBEHHO-Hay4YHbIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

ConepxxatenpHo-MeToanyeckass JUHUS «DyHKIMH U TpadUKU» TECHO TeperieTaercss ¢
JPYTMMHU JIMHUSMU Y4€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 33Ja€T MOCIIEI0BaTENIbHOCTD
u3ydyeHuss  Marepuana. V3yueHwe  cTemeHHOHM, TIOKa3aTenbHOH, JorapudMuyeckoil u
TPUTOHOMETPUUECKUX (YHKIMH, UX CBOWCTB U IpaMKOB, UCIOIb30BaHUE (PYHKIMH TSI pelIeHUs
3aja4 U3 JIpyrux y4eOHbBIX MPEeIMETOB U PeaJbHOM KM3HHM TECHO CBS3aHO KaK C MaTeMaTHYeCKHM
AQHAJIN30M, TaK U C pELICHUEM ypaBHEHUHN U HepaBeHCTB. [Ipu 3ToM OosblIoe BHUMaHUE YAENseTcs
(GOopMHpOBaHNIO YMEHMsI BbIpaXaThb (OpPMyJIaMU 3aBHCHMOCTH MEXAY Pa3IMYHbBIMH BEIMYUHAMU,
UCCIIEIOBAaTh MOJIyYeHHblE (DYHKLUMHU, CTPOUTHh WX rpauku. Marepuan 3Toil copep:KaTeabHOU
JVMHUM HalleJIEH Ha pa3BUTHE YMEHHMH M HABBIKOB, MO3BOJISAIOIIMX BBIPAXKAaTh 3aBUCUMOCTH MEKIY
BEJIMYMHAMU B pa3IMyHON (opme: aHANUTUYECKOM, rpaduueckoil u cioBecHoil. Ero msydenue
CHOCOOCTBYET PAa3BUTHIO alTOPUTMHUYECKOTO MBIIIJICHHUS, CIIOCOOHOCTH K O0OOOIIeHHI0 U
KOHKPETHU3allMH1, UCIIOJIb30BAaHUIO AHAJIOTHUM.

CopepxarenpHas nauHUS «Hawana mareMaTHdeckoro aHaian3a» IO3BOJIET CYIECTBEHHO
pacIupuTh Kpyr Kak MaTeMaTH4eCKHX, TaK U MPUKIATHBIX 3a7a4, JOCTYIHBIX 00y4YarouIumMcs, Tak
KaKk y HHUX THOSBISETCS BO3MOXHOCTH CTPOMTH TpaQUKH CIOKHBIX (YHKUUH, ONpEAensaTh HUX
HauOOJbIIMEe ¥ HAaUMEHbBIINE 3HAYEHMS, BBIUUCIATH IUIOMIATU (QUIYp U OOBEMBI TN, HAXOAWUTh
CKOPOCTM W YCKOpeHHus mporeccoB. /[laHHas conepkarenbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MO>KHOCTH IIOCTPOEHMSI MAaT€MaTHYECKUX MOJENEH PEAbHBIX CUTyaluH, MO3BOJISIET HAXOIUTh
HaWIy4lllee pELIEHUE B MPHUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHMYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHUYECKOro aHajau3a CHOCOOCTBYET pPAa3BUTHIO aOCTPaKTHOIO,
(GopManbHO-IOTHYECKOTO0 U KPEaTUBHOIO MBIIICHUA, (OPMHUPOBAHUIO YMEHHH pacrno3HaBaTh
NPOSIBIIEHUS] 3aKOHOB MaTeMaTHMKM B Hayke, T€XHHMKe M HcKyccTBe. OOydaromuecs Y3HAIOT O
BBIJIAIOIINXCST PE3yJIbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTUs MAaTeMaTHKHU KaKk HAykd, U 00 HX
aBTOpAax.



CopnepxaTenpHO-MeTOANYECKast TUHUS «MHOXECTBa U JIOTHKa» BKIIOYACT B CE€0s 3JI€MEHTHI
TEOPUU MHOXKECTB M MAaTEeMaTH4YEeCKOW JIOTHKU. TeopeTHKO-MHOKECTBEHHBIE MPE/ICTaBICHUS
NPOHMU3BIBAIOT BECh KypPC IIKOJBHOM MaTEeMAaTHKU W MpPEUIaraloT Haubosiee YHUBEPCAIbHBIA SI3BIK,
Oo0OBeAMHSIONIMI BCe pa3lieiabl MaTeMaTUKH U e MPHIOKEHHH, OHMU CBS3BIBAIOT pa3HbIC
MaTeMaTUYeCKUe JUCLMIUIMHBI W UX MPWIOKEHHS B eauHoe uenoe. llosTomy BakHO nAath
BO3MOXXHOCTh ~ O0ydYaromeMmycsi IOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK  COBPEMEHHOM
MaTEMaTUKU M MCIIOJb30BAaTh €ro JUIsl BBIPAXKEHUS CBOMX MbICIEH. J[pyruM Ba)KHBIM NIPU3HAKOM
MaTeMaTUKH KakK HayKd CcleAyeT Npu3HaThb CBOMCTBEHHYIO €W CTPOrocTh OOOCHOBAaHUU H
CJIEIOBaHUE ONpPEIEIEHHBIM IIPaBUIaM IOCTPOEHUS JO0Ka3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU
MaTeMaTHUYeCKON JIOTUKH CIIOCOOCTBYET pPAa3BUTHIO JIOTUYECKOTO MBIIIICHUS O0y4Yarouuxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYKICHHsSI Ha OCHOBE JIOTHUECKUX MpPaBUI, (POPMUPYET HABBIKH
KPUTHYECKOT'O MBIIIICHHUS.

B yuebHOM Kkypce «Anrebpa v Hadajga MaTEMaTHYECKOIO aHaJIN3a» IMPUCYTCTBYIOT OCHOBBI
MaTeMaTHUYECKOTO MOJEIUPOBAHUS, KOTOPbIE MPU3BaHbI CIIOCOOCTBOBATh (POPMHUPOBAHUIO HABBIKOB
MIOCTPOEHUS MOJEJEN peanbHbIX CUTYalMil, HUCCIEI0BAaHUS ITHX MOJIEIEH C MOMOIIBIO ammapara
anredpbl 1 MATEMATHYECKOTO aHallM3a, HHTEPIIPETALUU MOMyYEHHBIX pe3yabTaToB. Takue 3aaHus
BIUIETEHBI B KaXKIBII M3 pa3/esoB MPOTrPaMMBbI, TOCKOJIBKY BECh MaTepraj y4eOHOTO Kypca HIMPOKO
WCIIONB3YETCS Ml PelleHUsl MPHUKJIaAHbIX 3a1ad. [Ipu pemieHun peanbHBIX MPAKTHUECKUX 3a]ad
oOyyaromuecsi  pa3BHBAIOT  HAOJMIOJATEIbHOCTh,  YMEHHE  HAXOOUTh  3aKOHOMEPHOCTH,
abcTparupoBatbCs, HCIIOJIB30BaTh AHAJOTHIO, 0000maTh M KOHKPETU3UPOBATH MPOOIIEMY.
JestenpHOCTH 10 (POPMUPOBAHHUIO HABBIKOB PEIICHHS MMPUKJIATHBIX 33]1a4 OPTaHU3YETCs B IPOIIECCe
U3y4eHHsI BceX TeM yueOHOro Kypca «Anredpa 1 Hayajia MaTeMaTHYeCKOro aHaIu3ay.

Ha u3yuenue ydyeOHOro kypca «Anredpa v Hadaja MaTeMaTHYECKOTO aHAJIN3a» OTBOAMTCA
272 gaca: B 10 kmacce — 136 yacoB (4 yaca B Hegento), B 11 kimacce — 136 wacoB (4 yaca B HEZEIIO).

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

Yucsia v BbIYUCICHUSA

Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECSITHYHBIC IPOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoanydeckue Apodu. Ilpumenenne npoOeit W MPOLEHTOB IS PEHICHHUsS MPHUKIAIHBIX 3a7ad U3
Pa3JIMYHBIX OTPaciieil 3HAHUW U PeaTbHON KU3HHU.

JeiictButensHbie uucna. PanuoHanbHbIE W HppallMOHANBHBIE YHcTa. ApubMeTHYEeCKHe
onepanuu C JEWCTBUTEIBHBIMH 4YHCIaMU. MoOIynb JEHCTBUTEIBHOIO 4YHCIa W €ro CBOMCTBA.
[TpuGmx€HHBIC BEIYUCIICHUS, PABUJIA OKPYTJICHHUS, IPUKUIKA U OIICHKA PE3yJIbTaTa BRIYUCICHUH.

Cremnenb c nensiM mokazaTeneM. bunom Heiorona. Mcnonb3oBanue moaxopsiei (opMbI
3aMUCH IEUCTBUTEIIBHBIX YUCET JJIS PEIICHUS TPAKTUUYECKUX 3a/1a4 M TPEICTABICHUS TaHHBIX.

ApudmeTndecknii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM IIOKa3aTeleM H €€ CBOWCTBA, CTENEHb C JICHCTBUTEIHHBIM
MOKa3aTeJIeM.

Jlorapudm uucna. CoiictBa jorapudma. JlecITHIHBIC U HATYpATbHBIE JIOTApU(PMBI.

CuHyC, KOCHUHYC, TAHI€HC, KOTAaHI'€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC H
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEpaBEHCTBA

ToxaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb YPaBHEHHS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUI-CiieICTBUs. HepaBeHCTBO, perieHne HepaBeHCTBa.



OCHOBHBIE METOJBI PEIICHUS LENbIX U JPOOHO-PAIMOHANBHBIX YPAaBHEHHH M HEpPaBEHCTB.
MHorouseHnsl OT OJHOW NepeMEHHOMU. JleleHne MHOro4jaeHa Ha MHOTOWIEH C OCTaTKoM. Teopema
Bbe3y. Muorounensl ¢ nenasiMu kodgurentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIICHU U KOPHH.

WppanuonanpHble ypaBHeHUs1. OCHOBHBIE METO/bI PELIEHUS UPPALIMOHAIBHBIX YPABHEHUH.

IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUS IT0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBaHue BEIpaKEHUHN, COACPIKAIINX JIOTAPU(PMBIL.

Jlorapugmuueckue ypaBHeHUs. OCHOBHbIE METO/bI pEILIEHHs JOrapu(pMUUECKUX YPaBHECHUH.

OcHoBHBIE  TpuUrOHOMeTpuueckue ¢Gopmynsl. IIpeoOpa3oBaHHe TPUTOHOMETPHUYECKUX
BbIpaXXE€HUM. Perenrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemienne cucreM JMHEHHBIX YypaBHEHMH. Marpuia CHCTEMbl JIMHEHWHBIX YpaBHEHUH.
Onpenenurens MaTpULbI 2X2, €0 FTEOMETPUUECKUN CMBICI U CBOMCTBA, BBIUMCIIEHUE €I0 3HAUYCHUS,
IPUMEHEHUE ONPEAEIUTENS Ul PEIIEHUs] CUCTEMbI JIMHEWHBIX ypaBHEHUH. PelieHue npukiaaHbIx
3aJa4 C IIOMOINBIO CUCTEMBI JIMHEMHBIX ypaBHeHWH. lccienoBaHue NOCTPOEHHOW MOZJENN ¢
MIOMOIIbIO0 MaTPULL U OIIpeEIUTENEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJEIEH pealbHOW CUTyallud C IIOMOLIBI0 YpaBHEHUH H
HepaBeHCTB. [IpruMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MaTEMaTHUYECKUX 3a/1ad U 33/1a4 U3
pas3InYHbIX 00J1acTe HAYKU U pealbHON )KU3HH.

DyHKIUH U TpaPUKH

OyHKuMsA, crnocodbl 3amaHus ¢GyHKuMM. BzaumHo oOpathbele ¢yHkuuu. Kommosuius
¢ynkuuit. ['paduk dyHkumun. DneMeHTapHbIe TPeodpazoBaHus rpaduKoB QYHKIIIA.

OO6nacTp omnpenesneHuss U MHOXKecTBO 3HadeHUd (yHkiuu. Hymm ¢ynkuuu. IIpomexyTku
3HaKonocTostHcTBAa. YETtHble M Heu€THhle ¢GyHkuuu. [lepuoguueckue ¢yHkuu. I[IpomexyTku
MOHOTOHHOCTH (YyHKIMU. MakcuMymbl U MHHUMYMbI ¢GyHKuuud. Haumbosbliee ¥ HauMeHblee
3HaueHusl QYHKIMU Ha IPOMEKYTKE.

JluneliHas, KBaJpaTU4yHas M JAPOOHO-IMHEHHAas (QyHKIUH. DIIeMEHTapHOEe HCCIelOBaHUEe U
MOCTPOEHUE UX TPadUKOB.

CreneHHass (yHKUMS C HaTypajbHBIM M IIeNbIM TOKa3areneM. EE€ cBolicTBa M rpaduk.
CaoiictBa M rpaduk KOpHS n-oi CTENEHM KaK (PyHKUMHM OOpaTHON CTENeHH € HaTypajJbHBIM
IIOKAa3aTEJIEM.

[ToxazarenbHast U jorapupmuueckas (QyHKUUU, UX CBOMCTBA U rpaduku. Mcrnonb3oBaHue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

Tpuronomerpuyeckass  OKpPYKHOCTb,  OINpEeNieHue  TPUTOHOMETPHUYECKUX  (YHKIIHM
YHCIIOBOTO apryMeEHTA.

@OyHKIMOHATIbHBIE 3aBUCUMOCTH B pealibHBIX Ipolieccax M sBiaeHusX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hauyana maTeMaTH4yeckoro anajaimusa

[TocnenoBarenbHOCTH, CHOCOOBI 3a/JaHUs TMOCJeN0BaTeNbHOCTEH. MeTon MaTeMaTu4ecKoi
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBIE I[OCIEAOBATENbHOCTU. VcTOpus BO3HMKHOBEHHUS
MaTeMaTHYECKOro aHaJIM3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpuueckas mporpeccui. beckoHeuHo yObIBaroIasi reoMeTpuiecKas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TE€OMETpUUYECKOW mporpeccuu. JIMHEWHBIN u
AKCMOHEHIMANBHBIN pocT. Uucno e. @opMyna CIIOXKHBIX MPOUEHTOB. Mcrmoab30BaHne MPOrpecCHu
JUISl pELIEHUS] PEATIbHBIX 3a7ja4 IPUKIIAJHOTO XapaKTepa.

HenpepriBable PyHKIIMK U X CBOWCTBA. Touku pa3pbiBa. ACUMITOTHI rpadUKOB (HYHKIIHA.
CpoiicTBa (yHKIMH HENPEpPBIBHBIX HAa OTpe3Ke. MeToa MHTEPBAJIOB ISl PELICHUS HEPaBEHCTB.
[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIM JIJIs1 PEIICHUs 3a1a4.

[lepBast u BTOpas mpou3BoaHbIe (yHKIMU. OnpeneneHue, reOMEeTpPUYeCKUd U (U3NIECKUit
CMBICJI IPOU3BOTHOM. Y paBHEHHE KacaTeIbHOU K TpaduKy QyHKITHH.



[TpousBoaHbIe dnMeMeHTapHbIX (GyHKIMI. [Ipou3BomHAS CyMMBI, IPOU3BENCHHUS, YACTHOTO U
KOMMO3UINH (YHKIIUH.

MHoxkecTBa M JIOTHKA

MHOKeCcTBO, Oomnepaldi HaJl MHOXKECTBAMU M WX cBoicTBa. Jlmarpammel Dinepa—Benna.
[IpumMeHeHrne TEOPETUKO-MHOKECTBEHHOTO ammapara JiJjisi OIKCAaHUsI PEAbHBIX MPOILIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOTO OOBEKTa, CIEICTBHE, JI0KA3aTEIbCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS.

11 KUIIACC

Yucsia v BbIYUCICHUSA

Harypanbubsle u 1nenbie uyucna. [IpumeHeHne nNpU3HAKOB JEIMMOCTH LENbIX YHCED,
HauOospmmi obmuid aenmurens (nanmee — HOJl) u Haumenblee odOmee kpatHoe (manee — HOK),
OCTaTKOB I10 MOAYJI0, anropuTMa EBKiinja s pemenus 3aay B LeJbIX Yhciax.

KommuiekcHple uwncia. AnreOpandeckas ¢ TpUTOHOMETpHYeckass (opmbl  3amucu
KOMIUIEKCHOTO 4YHcla. ApuUpMEeTHYecKre Oomepaliu C KOMIUIEKCHBIMH duciamu. M3o0paxeHnne
KOMILIEKCHBIX YMCEJl Ha KOOpAMHATHOU Iiockoctu. @opmyna Myaspa. KopHu n-oil crenenu us
KOMIUIEKCHOrOo uucia. IIpuMeHeHne KOMIUIEKCHBIX 4Yucen i peuieHus (QU3UYecKuX W
F€OMETPUUYECKHX 3a/1au.

YpaBHeHusI 1 HepaBeHCTBA

Cucrema U COBOKYNHOCTh YPaBHEHHUI W HEPaBEHCTB. PaBHOCHUIIbHBIE CHCTEMBI U CHUCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHHUNW C TIOMOIIbIO TPUTOHOMETPUUYECKOM
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEpaBeHCTB.

OCHOBHBIE METOJIbI PEIIEHHUs TOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPAITUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIECHUSI CUCTEM M COBOKYIHOCTEH pallMOHAIbHBIX, UPPAIlMOHAIIbHBIX,
MOKa3aTeJIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUM.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHHM, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTeMaTHYECKUX 3aJa4d U 3a]ad
U3 pa3IMYHBIX 00NacTel HAYKH U PeabHOM KU3HU, UHTEPIIPETALIUS MOYYEHHBIX PE3yIbTaTOB.

DyHKIUHN U TPaQUKH

I'paduk kommosuruu (yHkuuid. ['eomerpudeckne o0Opa3bl ypaBHEHHWH M HEpPaBEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

TpuronomeTrpuyeckue GyHKIHH, UX CBOWCTBA U TPaUKH.

['padmyeckue METOIBI pelIeHUs YpaBHEHH U HepaBeHCTB. ['paduyeckue METObl perieHUs
3a/1a4 ¢ IapaMeTPaMH.

Ucnonp3zoBanne rpadukoB GyHKIMA I HCCIEIOBAaHUS TIPOILECCOB W 3aBHCHMOCTEH,
KOTOPBIE BOHUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peaTbHOU KHU3HU.

Hauyana mareMaTu4yeckoro aHajimusa

[IpuMmeHeHre MPOU3BOMHON K HCCIeNOBaHUIO (DYHKIMHA HA MOHOTOHHOCTh U IKCTPEMYMBI.
Haxosxenre HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUH HEMPEPhIBHON (QYHKIIMHA HA OTPE3KE.

[IpuMeHeHre TPOU3BOAHON Il HAXOXKACHUS HAWIYUIIEro PElIeHUs B MPUKIAJHBIX 3a/1a4uax,
JUTSL OIIPEJIENIEHNS CKOPOCTH M YCKOPEHUs Ipoliecca, 3aJaHHOro (popMysnon nin rpaukom.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. IlepBooOpa3Hble 3IEMEHTapHBIX
bynakuwmii. [TpaBuna Hax0KaeHUS TEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHue onpenen€éHHoro uHTerpaia mo
dbopmyne Hetotona-Jleitoauia.



[IpuMmeHeHHe UWHTETpaia JUIsl HAXOXKIEHUS IUlomaned miaockux ¢uryp u  o0BEMOB
F€OMETPUUYECKHX TeJ.

[Tpumepsr pemenuit audQepeHnnanbHbIX ypaBHEHHNA. MaTeMaTHUecKoe MOJIEIMpPOBAaHUE
peallbHBIX MPOLECCOB ¢ MOMOMIbIO AU(PepeHInaNbHBIX YPaBHEHUH.

IJIAHUPYEMBIE PE3VJIPTATbI OCBOEHMA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHMNA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHCcKOro BOCIIMTAHUS:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW  TO3UIMKU  OOYy4YalOIIerocss KakK  aKTUBHOTO H
OTBETCTBEHHOT'O WJICHA POCCHMCKOTO OOIIECTBA, TMPEJICTABICHHE O MAaTeMAaTHYECKHUX OCHOBaxX
(GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUM, MPOIEAYP TPaXKIAHCKOT0 00IIecTBa (BEIOOPHI,
OTPOCHl U JPYroe), yMEHHue B3anMOJICHCTBOBATh C COLMATbHBIMA MHCTUTYTAMHU B COOTBETCTBUU C
X QyHKIUSIMH U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pa)KTaHCKOW HAEHTUYHOCTH, YBAXEHHsI K IMPOILJIOMY U
HACTOSIIIEMY POCCHIICKOM MaTE€MaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHXKEHHMSIM POCCHICKHUX
MaTeMaTUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX JOCTUKEHUMN B IPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHKH;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HaHHE TYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUsI, ITHYECKOTO MOBEJCHUS, CBI3aHHOTO C MPAKTUUYECKUM MTPUMEHEHHUEM JIOCTHKEHUN HAYKH
U IEITEeIbHOCTHIO YUEHOTO, OCO3HAHHME TUYHOTO BKIIAJa B MOCTPOCHHUE YCTOMYUBOTO OYyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOUAsl ICTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, peIICHUH, pPACCYXACHUH, BOCIPUHUMYHMBOCTh K MAaTEMaTUYECKHM AacleKTaMm
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3uveckoro BOCIUTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS MIPUMEHATh MaTeMaTHYEeCKHE 3HAHUSI B MHTEPECaxX 3J0POBOTO U
Oe3omacHOTO 00pasa XKM3HU, OTBETCTBEHHOE OTHOIIIEHHWE K CBOEMY 370POBBIO (3I0pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHITHIA U OTIbIXa, peryispHas pusudeckas akTUBHOCTH), GU3NIECKOE
COBEPIIICHCTBOBAHUE TIPH 3aHATUIX CIIOPTUBHO-03/I0POBUTEILHOMN JACSITEIBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE I[IEHHOCTH TPYAOJIOOMS, WHTEpPEC K Pa3IMYHBIM chepam
MpoeCCHOHAIBHON JICSITEIBHOCTH, CBS3aHHBIM C MAaTeMaTHKOW M €€ TPHIOKEHUSMHU, YMEHHE
CoBepIaTh OCO3HAHHBINA BBIOOp Oymaymieil mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC
MJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUHM BCEW JKM3HU, TOTOBHOCTh K aKTMBHOMY YYAacTHIO B PEUICHUHU MPAKTUUECKUX 3a]ad
MaTeMaTU4YECKO HAINPaBJICHHOCTH;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYpPhI, TOHMMAaHHWE BIUSHUS  COIMAJIBHO-
SKOHOMHUYECKUX TMPOLECCOB Ha COCTOSHUE MPUPOJHOM U COIMAIBHOM CpeAbl, OCO3HaHHUE
r100aTbHOTO XapakTepa SKOJOTHUECKHX MPOoOJIeM, OpUEHTAIMS Ha MPUMEHEHHE MaTeMaTHYECKUX
3HAHWN JUIS pPelIeHus 3a7ad B 00JacTH OKPYXKAIOIIEeH Ccpelbl, MIaHUPOBAHUE MOCTYNKOB M OIECHKU
MX BO3MOXKHBIX MOCIIEICTBUI JIsl OKPYKAIOIIEH CPEJIbl;



8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OPMHPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKd M OOIIECTBEHHOW MPAKTUKH, TOHUMAHHE MaTeMaTHYECKOW HAYKU KakK C(epbl 4eI0BEUECKOH
JEATEIIBHOCTH, 3TAIlOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIsl PA3BUTHUS LUBUIM3ALUH, OBJIAJCHHUE SI3BIKOM
MaTeMaTUKd W MaTeMaTU4YEeCKOH KyJIbTYypoW Kak CpEICTBOM IIO3HAHMSI MHpa, TOTOBHOCTb
OCYILIECTBIIATh IPOEKTHYIO M UCCIIEN0BATENIBCKYIO NEATEIBHOCTh MHINBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Joruueckue geMcTBHUA:

BBISBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTeMaTH4YeCKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUI MEXITy MOHATUSIMU, (DOPMYIIHPOBATH OTPEICIICHUS MIOHATHH, YCTAHABIIUBATh
CYILIECTBEHHBIA NpU3HAK KiIacCU(PHUKAIMU, OCHOBAHUSA g O0OOIIEHUS M CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN34;

BOCIIPUHUMATh, (OPMYIUPOBaTH U NPeoOpPa3OBLIBATh CYXKJICHUS: YTBEPAUTEIbHBIE W
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U O0ITUE, YCIIOBHBIC,

BBISIBIIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TMPOTHUBOpEUUs B (akrax,
JIAHHBIX, HAOJIOCHUSIX M YTBEPKICHUSX, Mpejiaratb KpUTEPUH JUIsl BBISBICHUS] 3aKOHOMEPHOCTEH
Y IPOTUBOPEUUIL;

JienaTh BBIBOJBI C KCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOU€HHH, YMO3aKIIFOUEHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSATENFHO JIOKA3aTeIbCTBA MaTEMAaTUUECKUX YTBEPXKICHUU (MPSMbIE U OT
MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIIMI0, TPUBOUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BBIOMpaTh CIOCOO pelieHus: yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HanboJIee MOIXOAIIUN C YYETOM CaMOCTOATEIFHO BBIICIEHHBIX KPUTEPHEB).

ba3oBble uccienoBaTelbCKHE JeiiCTBHS:

WCIIOJIH30BaTh BOIMPOCHI KaK MCCIEIOBATEIbCKUNM HHCTPYMEHT MO3HaHMS, (OPMYITHPOBATH
BONPOCH, (DUKCUpYIOIIME MPOTHBOpPEYHEe, TMpoOIeMy, yCTaHAaBIUBaTh HCKOMOE U JaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MPOBOJIUTh  CaMOCTOSITENIBHO  CIJITAHMPOBAHHBIM ~ SKCHEPUMEHT,  HCCIEAOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4YeCKOro OOBEKTa, SBIEHHUSA, IPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (popMynmHpoBaTh O0OOIIEHNS W BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOIO/IEHUs, MCCIEIOBaHUs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJAOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh MPEANOI0KEHHS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH JACPUIIUTH WHGOPMAINH, JAaHHBIX, HEOOXOAMMBIX JUIsl OTBETAa HA BOIMPOC M IS
pELIeHUs 3aa4H;

BBIOMpAaTh ~ WMHGOPMAIIMI0O W3  HWCTOYHUKOB  PA3IMYHBIX  THIOB, AaHAJIM3WPOBATh,
CUCTEeMATH3UPOBATh M  UHTEPIPETHPOBATh HHMOPMALHUIO PA3TMYHBIX BHAOB H  (opm
MIPEJCTABIICHMUS;

CTPYKTYpUpPOBaTh WHGOPMAIUIO, MPEACTABIATh €€ B Pa3INYHbIX (opMax, WILTIOCTPHPOBATH
rpaduvecKy;

OIICHUBATh HAJEKHOCTh HH(POPMAIIHH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.



KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eiliCTBUSA

Oo0mmenue:

BOCHpI/IHI/IMaTL )41 q)OpMy.HI/IpOBaTB Cy)KI[eHI/ISI B COOTBECTCTBHUU C yCJIOBI/ISIMI/I n LUesiMnu
001eHus, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NMMCbMEHHBIX TEKCTaX,
JlaBaTh IOSCHEHMS 110 X0y peLIeHUs 3a/1a4i, KOMMEHTUPOBATH ITOJYYEHHBIN pe3yJIbTaT;

B X0JI¢ OOCYXJECHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMbI, MPOOJIEMBI,
pemaeMoix'I 3aJda4yl, BBICKa3blBaTb HACH, HALICJICHHBIC Ha IIOHUCK peIJ_IeHI/ISI, COIIOCTAaBJIITH CBOU
CYXKJICHHUSI C CYXICHUSIMH APYTMX YYaCTHHUKOB JHAJIOTa, OOHAPYKXUBATh Pa3jIU4YMe M CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS;

MPEACTABISITE PE3YJIbTAThl PEIICHUS 3a7a4d, SKCIEPUMEHTA, HWCCICAOBAaHMS, IIPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (hOpMAT BBICTYIICHUS C YYETOM 33]a4 MPE3CHTAUU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryisiTuBHBIe yHHBepcaJIbHbIe yueOHbIE TeiiCTBUS

Camoopranusauus:

COCTAaBJIATh IUIAH, AJITOPUTM pEIICHHUS 3aJaud, BBIOMPATh CIOCOO0 pEHICHHS C Y4ETOM
UMEIOIINXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTH M KOPPEKTUPOBATH
BapUaHThI PEIICHUH ¢ y4ETOM HOBOM WH(pOPMAIIHH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJLIEKT:

BJIJICTh HABBIKAMH TO3HABATEIILHOW pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUI U
MBICITUTEIIEHBIX IMPOIIECCOB, X PE3YyIbTATOB, BIAJIETh CIOCOOAMH CaMOTIPOBEPKHU, CAMOKOHTPOJIS
mpolecca U pe3ysbTaTa pelieHuss MaTeMaTH4YeCKON 3a1auH;

npeaBuacTb TPYAHOCTH, KOTOPLIC MOI'YyT BO3HHUKHYTH IpW PCHICHUW 3aaa4yd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAMIEHHBIX OLIUOOK,
BBISIBIIEHHBIX TPYJIHOCTEW;

OIICHUBATh COOTBETCTBUE PE3yNbTaTa IENU M YCIOBUSAM, OOBSCHATH MPUYUHBI TOCTHXKEHUS
)5010%0 HCIOCTUKXCHUA PE3YIBTATOB ACATCIIbHOCTH, HaXO0JUTh OIHI/I6Ky, aBaThb OLICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATeIbHOCTD:

MOHUMATh W HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBHIYaIbHON pPabOTHI MpH
PEIICHNN y‘I€6HI>IX 3aaa4, IpUHUMAaTh LCJIb COBMECTHOU ACATCIIBHOCTHU, INITAHUPOBATH OPraHu3alnuio
COBMECTHOM paboThl, pachpenensarTb BHUIbI pabOT, IOTOBapHUBATHCS, OOCYXKIaTh MPOIECC H
pe3ynbTaT paboThl, 000011aTh MHEHHS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNMOBBIX ¢opMax padoTel (0OCyxIeHus, oOMeH MHEHUH, «MO3TOBBIC
HITYPMBI» U UHBIE), BBIIIOJIHATH CBOIO YacTh pabOTHI U KOOPAUHUPOBATH CBOM ACUCTBUS C IPYTHUMHU
YlleHaMHd KOMAaHJbI, OIIEHWBAaTh KAadyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aMMOICHCTBHS.

HHPEAMETHBIE PE3YJIbTATHI

K xonmy obOydenuss B 10 kiacce oOydaromuiics TMOJIYYUT CIEAYIOIIUE MPEAMETHBIE
pe3yibTaThl MO OTIACIBHBIM TeMaM paboyeil mporpammbl ydeOHOro Kypca «AusreOpa W Hauana
MaTEMaTHYECKOTO aHAIIU3a»:

Yuciia ¥ BBIYUCICHUSA:

CBOOOJIHO ONEpUPOBATh MOHATUAMU: PALMOHAIBHOE 4YUCIIO, OECKOHEUYHas MepHoAuuYecKas
I[pOGB, IMMPOLCHTHI, UPPALIMOHAJIBHOC YUCJIO, MHOKCCTBA PAllUOHAJIBHBIX U IIeI\/’ICTBI/ITe.HBHBIX YHUCCII,
MOJYJIb JE€MCTBUTEIBLHOTO YUCIIA;

OPUMEHATHh APOOM M MPOLEHTHI U PELICHUs MPUKIATHBIX 3a7ad U3 Pa3IM4HbIX OTpacieit
3HAHUU U peaJbHOU KU3HU;



OPUMEHATh NPUOMMKEHHBIE BBIYMCICHUS, IpaBUJIa OKPYIJICHUS, TNPHUKUAKY W OICHKY
pe3ysbTaTa BHIYUCIICHUH;

CBOOOJHO ONEpUPOBATH IOHATHEM: CTEMEHb C LEJNbIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OopMy 3amuch ACHCTBUTEIBHBIX YHUCEN JUIl PpEIIeHUs NPAaKTUYEeCKUX 3ajJad u
NPECTaBICHUS JAHHBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpalbHOI CTENEeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAIILHBIM ITOKa3aTeIIeM;

CBOOOJHO ONEpUpPOBaTh MOHATHAMHU: JIOTapu(pM YHUCIA, AECATUYHBIE U HaATypajbHbIE
J0TapuQMmBbl;

CBOOOJHO OIEpUpPOBaTh IOHATUAMHU: CHHYC, KOCHUHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OIIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO, PABHOCUJIbHbBIE
YpaBHEHHS U yPaBHEHUS-CIIC/ICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

OPUMEHATh Pa3IUYHblE METOJbl PpEIICHUS palMOHAIBHBIX M APOOHO-pAllMOHAIBHBIX
yYpaBHEHHIA, TIPUMEHSTH METO/I MHTEPBAJIOB JIJIsl PEIICHHSI HEPABEHCTB;

CBOOOJIHO ONEpUpPOBaTh MOHATHSIMU: MHOTOWIEH OT OJHON NEepEeMEHHOM, MHOrO4YIEeH C
HEeNbIMA KO3 UIIEHTaMH, KOPHI MHOTOWIEHA, TPUMEHSTH JeJICHHEe MHOTOWIEHA HA MHOTOUIEH C
ocTaTkoM, TeopeMy be3y u Teopemy Buera nis pemenus 3anad;

CBOOOJTHO  ONEpPHPOBATH  TOHSATHSAMH: CHCTEMa JIMHEWHBIX  YpaBHEHH, MaTpHIIA,
OlpeNeNuTeNb MaTpuibl 2 X 2 M €ro TeOMETPUYECKHH CMBICI, HCIOJIb30BaTh CBOMCTBA
ompenenuTeNns 2 X 2 i BBIYUCIECHUS €ro 3HAYCHHUs, NMPHUMEHSTh ONPENEITUTENH ISl PEeUICHHUS
CHUCTEMBl JIMHEHHBIX YpaBHEHMH, MOJIETUPOBATh pEaJbHbIE CUTYallMM C IIOMOIIBIO CHCTEMBI
JMHEWHBIX ypaBHEHUH, UCCIIEIOBATh TIOCTPOCHHBIE MOJICIH C TIOMOIIBIO0 MAaTPHIL U ONPEICITUTEICH,
UHTEPIPETHUPOBATH MOJTYUYEHHBINH pPE3yJbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsl BhIpaKEHU;

BBITOJIHATH MPe0OpPa30BaHMs YUCIIOBBIX BBIPAXKEHUHN, COAECPIKAIIMX CTEIIEHH C PallMOHAIBHBIM
noKazaresieM;

UCIIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJis MpeoOpazoBaHUsl JOrapu(pMUUIECKUX BbIPAXKECHUH;

CBOOOJTHO OTEPUPOBATH MOHATUSMU: HPPAIOHATIFHBIE, TTOKAa3aTeIbHBIE U JIOTapU(MUIECKUE
YpaBHEHMsI, HAXOAUTh UX PELICHHs C IMOMOIIbI0O PAaBHOCHIJIBHBIX NEPEXOJ0B WM OCYILECTBIIAA
IIPOBEPKY KOPHEW;

OPUMEHATh ~ OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i IpeoOpa3oBaHUA
TPUTOHOMETPHUYECKUX BBIPKEHHIA,

CBOOOJHO  ONEPUPOBATH  IOHATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, IPHUMEHATh
HE0O0X0MMBIE (POPMYITBI TSI PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUIECKUX YpaBHEHHUIA,

MOJIEIUPOBATh pPeajbHbIE CUTYAIlMH Ha S3bIKE alnreOpbl, COCTABIATH BBIPAKEHUs, YpaBHEHHUS,
HEPaBEHCTBA IO YCIIOBHIO 33/1a49H, UCCIIEA0BATh IIOCTPOCHHBIC MOJIENN C MCIIOJIb30BAaHUEM arrapara
anreopsl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: (DYHKIUS, CIIOCOOBI 3aJaHMd (DYHKIUH, B3aUMHO
obpatHbie (GYHKIUH, KOMITO3MIHUS (YHKIHHA, Tpaduk (QYHKIUH, BBIIOIHATH JJIEMEHTApHBIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJHO ONEpUPOBaTh MOHATHAMU: OOJACTh ONPENETIECHUS W MHOXECTBO 3HA4YEHUH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPUpPOBATh MOHATHUAMM: 4YETHbIE W HEUYETHblE (YHKIMM, IEPUOIUYECKUE
(GyHKLIMH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIMHM, MAaKCUMyMbl W MHMHUMYMBI (YHKIIMH,
HauOoJIbllIee M HAUMEHbIIIee 3HaUeHNEe (PYHKLIUU HAa IPOMEKYTKE;



CBOOOJHO OIEPUPOBATH TMOHATHUAMHU: CTEHEHHAs (YHKIUS C HATYpaIbHBIM U LEJIBIM
nokasaresnem, rpaduk CTENeHHON (YHKIMU C HaTypalbHBIM M LENbIM IOKa3aTeneM, rpaduk KOpHs
N-0#f cTeneHu Kak (pyHKIMH 0OpaTHOM CTETIEHU C HATYPaJIbHBIM ITOKa3aTelIeM;

ONepUpOBaTh TOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U JpOOHO-TMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO ONEpUPOBATh IMOHSATUSAMU: IOKa3areiabHas W Jorapupmuyeckas (QyHKUUHU, UX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPApUKH JUISl PEIICHHS YPAaBHEHHIA;

CBOOOJHO OMNEpPUpPOBATh MOHATUSIMH: TPUTOHOMETPUYECKAas OKPYKHOCTb, OIpe/ieeHHe
TPUTOHOMETPHUUYECKUX (PYHKIIUI YHUCIOBOTO apryMEHTa;

UCIONIBb30BaTh Trpaguku (QyHKUMN IS MCCIENOBaHMS MPOLECCOB U 3aBUCHUMOCTEH mpH
pelIeHNH 337a4 U3 JAPYTHX YYeOHBIX NPEAMETOB M PEaJbHOM >KU3HH, BBIpaXKaTh (opMyIaMu
3aBUCUMOCTH MEXy BEIUYMHAMU;

Hayana maTemMaTHyecKkoro aHajamsa:

CBOOOZHO OMEpUpOBAaTh MOHATUAMHU: apudMeTHdecKass U TeoMeTpUYecKas Mporpeccus,
0ecKOHEeuHO yOBIBaOmasi reOMETpUYecKas MpOTpeccus, JTUHEHHBIM W SKCIIOHEHIUAIBHBIA POCT,
dbopMyIa CII0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

HCIIOJIB30BAaTh ITPOTrPECCUU JJIs PELICHUS PEANIBHBIX 3a7a4 IPUKIIAJHOTO XapaKTepa;

CBOOOAHO  ONEpPUPOBaTH  MOHATUSMHU:  TOCJIENOBATENbHOCTb,  CHOCOOBI  3aJaHHs
IIOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE M OTPaHUYECHHBIC ITOCJIEIOBATEIbHOCTH, IOHUMATh OCHOBBI
3apOKJCHHS] MATEMAaTUYECKOTO aHAIM3a KaK aHaIu3a 0ECKOHEUYHO MaJIbIX;

CBOOOJTHO ONEpPUPOBATh IOHITHUSMHU: HETPEPhIBHBIE (YHKIWH, TOYKH pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CcBOOOJHO ONEpUPOBATh NOHATHEM: (DYHKIMS, HETIPEPbIBHAS HA OTpE3Ke, IPUMEHSATh CBOIICTBa
HENpepbIBHBIX (QYHKIMNA AJIs pelIeHus 3a/1a4;

CBOOOJHO ONEpUPOBATH MOHATHUAMU: IIEpBasi U BTOPast IPOU3BOIHbIE (PYHKIIMHU, KacaTelbHas K
rpaduxy GyHKINU;

BBIUNCIISTH IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO U KOMIIO3HUIIMU JIBYX (YHKIIHH,
3HATh MPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

MCIIOJIb30BaTh T€OMETPUUECKUHN 1 (PU3NUECKHUI CMBICI TPOU3BOIHON I PELLIEHUs 3a/au.

MHuoxxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHUAMHU: MHOXKECTBO, ONIEpalli HaJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar Ui ONKMCAHMUSA PEAIbHBIX INPOLECCOB U
SBJICHUH, IPU PELICHUN 3a]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHAMM: OIpEIeNeHHe, TeopeMa, YypaBHEHHE-CJIEJICTBHE,
CBOMCTBO MaTeMaTHYECKOro 00BbEKTA, I0Ka3aTeIbCTBO, PABHOCWIIbHBIE YPABHEHHS U HEPABEHCTBA.

K konny oOydenuss B11 kiacce oOydaromuiicss NOJIYYHUT CIEAYIOLIUE TMpeAMETHBIC
pe3ynbTaThl MO OTAEIBHBIM TeMaM pabouel MmporpamMMbl yuyeOHOTO Kypca «Anrebpa W Hadasia
MaTE€MaTUYECKOr0 aHAIIN3an:

Yucsa v BbIYUCICHUSA:

CBOOOJIHO OIEPHUPOBAThH MOHATUSAMU: HATYPAJIbHOE U IIEJI0€ YUCIIO0, MHOXKECTBA HAaTypalbHBIX
W LEJIbIX YHCEN, UCIOJIb30BaTh Mpu3Haku aenumoctu 1ensix uuces, HOJ[ m HOK HarypanbHbIX
quces 1S peLIeHUs 3a4a4, IPUMEHATh aIropuT™ EBknnna;

CBOOOJHO ONEpUPOBaTh MOHATHEM OCTaTKa MO MOJYJIIO, 3alKChIBaTh HAaTypalbHbIE YHCIA B
pa3IMYHbIX NO3UIIMOHHBIX CUCTEMAX CUUCIICHMS;

CBOOOJHO OMEPUPOBATH MOHITUSAMU: KOMITJIEKCHOE YHCIIO M MHOXECTBO KOMIUIEKCHBIX YHCEN,
NPECTaBIATh KOMIUICKCHBIE YHCTIa B aNreOpandeckoil 1 TPUrOHOMETPHUECKO (opMe, BHIIOTHSTD
apu@meTHyecKre onepanui ¢ HUMU U U300pakaTh Ha KOOPIMHATHON MIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:



CBOOOIHO OMEPHPOBATH MOHATHAMU: UPPALUOHATBHBIC, TIOKa3aTeNbHbBIC U JIOTapHU(PMUICCKIE
HEPAaBEHCTBA, HAXOAUTH UX PEHICHUS C TOMOIIbIO PABHOCUIIbHBIX I1EPEXO0/I0B;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPHUIECKOTO YPABHECHHUS,

CBOOOJHO ONEPUPOBATH TOHATUEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, MPUMEHSThH
Heo0XouMbIe (DOPMYIIBI IJIsl PEIICHHS] OCHOBHBIX THUIIOB TPUTOHOMETPHUYCCKUX HEPABCHCTB;

CBOOOJHO OMNEpPUPOBATh MOHATHSIMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHHMH M HEPAaBEHCTB,
PaBHOCHUIIBHBIC CHUCTEMBI M CHCTEMBI-CIICICTBHS, HAXOIUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEH
paloHaIbHBIX, HPPALMOHATBHBIX, TOKA3aTEebHBIX U JIOTApU(PMUUECKIX YPaBHEHUN 1 HEPABEHCTB;

peliath  paluoHalIbHBIC, HWPPANMOHAIBHBIE, TIOKAa3aTelbHBIE, JIOTapUMUYECKHE U
TPUTOHOMETPHYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COepkKalllie MOIYJIM U TTapaMeTphl;

NPUMEHSTh rpaduuecKkre METOJBI ISl PEIICHHs YPaBHEHUN W HEPaBEHCTB, a TAKXKe 3a7a4 C
napaMeTpamu;

MOJICTTMPOBATh PEATbHBIC CUTYAIlMH Ha SI3BIKE alTreOpbl, COCTABIISATh BBIPAKCHHUSI, YPAaBHEHUS,
HEPAaBEHCTBA W MX CHUCTEMBl IO YCIOBUIO 3aJlayH, HCCIEN0BaTh IOCTPOSHHBIE MOJIEIH C
MCIIOJIb30BAHUEM arapara anreOpbl, HHTEPIPETUPOBATH MOJYUYCHHBIH PE3yIbTaT.

DOyHKUUH U rpaduku:

CTPOUTH TpPaPUKH KOMIIO3MIIMHA (YHKIUH C TOMONIBIO DJIEMEHTAPHOTO WCCIEAOBAHUS U
CBOMCTB KOMITO3UIIUU ABYX (YHKIIHIA;

CTPOUTH TEOMETPUICCKHIE 00pa3bl YpPaBHEHHUI M HEPABCHCTB HA KOOPAMHATHOM TUIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: TPaUKH TPUTOHOMETPHUUECKUX (PYHKIIHIA,

MPUMEHSTh QYHKIIUHU JJI1 MOJICTTHPOBAHUS M UCCIICIOBAHUS PEATBHBIX TPOIICCCOB.

Hauyajna maTeMaTH4eCKOro aHajJImu3a:

UCTIOJIb30BaTh IPOU3BOIHYIO JJISI UCCIICIOBAHUS (YHKIIMH HA MOHOTOHHOCTH M 9KCTPEMYMBI,

HAXOJHUTh HauOOIbIIIEe U HANMEHbIIIee 3HaYeHHs (PYHKIIMY HEMPEPHIBHON Ha OTPE3KE;

HCIIOJIb30BaTh TIPOU3BOIHYIO IS HAXOXJICHHUS HAWIYUIIIETO PEIICHUS B NMPHUKIATHBIX, B TOM
qHclie COIMATbHO-DKOHOMHUYECKUX, 3a/la4yax, /Ui ONpeAeNeHHs] CKOPOCTH U YCKOPEHHUs TpoIllecca,
3aIaHHOTO (POPMYIION MU TpadhUKOM;

CBOOOZHO OINEpPHPOBATh MOHATUSMU: TMEPBOOOpa3Has, ONMPENCIEHHBIN WHTErpan, HaXOAHWTh
MEepPBOOOpA3HBIE J3JEMEHTAPHBIX (YHKIMH H BBYHCIATH HWHTErpan mo ¢opmyie HpioToHa-
JleliOHmna;

HAXOJWTh IJIOMAIH TIOCKUX (QUTYDP U 00BEMBI TENT ¢ TTIOMOIIIBIO HHTETPAJIa;

UMETh TMPEJICTAaBICHHE O MAaTeMaTHYeCKOM MOJEIMPOBAHUM Ha TPUMEPE COCTABJICHHUS
nuddepeHIabHBIX YPaBHCHUH,

pemiats MPUKIAJHBIE 337a4d, B TOM YHCIE COLUATBHO-DKOHOMUYECKOTO M (HHU3HUECKOTO
XapakTepa, CpeJICTBAMHU MaTEeMAaTHYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHnoBaHue pa3ie/ioB U TeM IPOrpaMMBbI Koauecro wacos 0P
n/n Bcero Konrtpoabubie IIpakTudeckue
padoTsbI padoTsI
1 MHO0XeCTBO IeHCTBUTENBHBIX Ynces. MHorouieHsl. ParmonaibHbie 24 1
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI TMHEHHBIX YpaBHEHUN
2 Oyaknuu 1 rpadukn. CreneHHas GyHKIUS C HETbIM MoKa3aTeaeM 12 1
3 Apudmerndeckuii KopeHb n-oii crenenu. MppannonaibHble ypaBHEHHS 15 1
4 ITokazaTenbHas ¢ynknus. [lokazaTenbHbie ypaBHEHUS 10 1
5) Jlorapudmuueckas GpyHkius. Jlorapupmuueckie ypaBHEHHS 18 1
6 TpuronomeTpuyecKkue BHIPAKEHUS U ypaBHEHUS 22 1
7 [TocnenoBaTrenbHOCTH U IPOTPECCUM 10 1
8 HenpepriBubie ¢pynkimu. [IpousBonnas 20 1
9 [ToBTOpEeHUE, 0600IICHNE, CHCTEMAaTH3aIUs 3HAHU I 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KUIIACC
KoumnuecTBo yacos 0P
Ne  HaumeHoBaHHeE Pa3/iejioOB H T€M MPOrpaMMbI
w/n Bcero  Kourpoabnbie IIpakTuyeckue
padoThI padoThI
1 HccnenoBanue GyHKIMHA ¢ TOMOLIbIO POU3BOAHOM 22 1
2 [TepBooOpasHast ¥ HHTETpAI 12 1
3 ['paduku TpUrOHOMETPUUYECKUX (PYHKIMMA. TpUTrOHOMETpUYECKUE 14 1
HEPABCHCTBA
4 HppaunoHanbHble, TOKa3aTeIbHbIE U JOrapu(pMHUUECKUE HEPABEHCTBA 24 1
5) KommnekcHeie yncna 10 1
6 HatypanbHble U 11en1ble yncia 10 1
v CucTeMbl palliOHATBHBIX, HPPAIMOHATBHBIX MTOKa3aTSIbHBIX U 12 1
norapu(pMHUECKUX YpaBHEHHHA
8 3amaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpeHnue, 06001IeHNe, ccTeMaTH3alusl 3HAHUI 16 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIACC
Ne KosauyectBo 4yacos
Tema ypoka Hara 20P
n/n Bcero  Kourpoabnble IIpakTuuyeckue
U3y4eHust
padoThbI padoThI
1 MHokecTBO, onepauuy HaJl MHOKECTBAMU U UX 1
CBOMCTBA
2 Huarpammbl Ditnepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT'O annapaTa 1
JUIsl peLlIeHus 3a1a4
Panmonanbubie yncna. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1
MIEPUOIUUECKHIE IPOOH
Pannonanenele yncina. OOBIKHOBEHHbBIE U
5) JECSITUUHBIE TPOOH, TPOLIEHTHI, OECKOHEUHbIE 1
HNEepUoIMYECcKUe I1poou
6 [Tpumenenne apoOeil ¥ MPOIEHTOB I PEUICHHUS 1
IIPUKJIAIHBIX 3a7a4
v [Ipumenenue nqpobeit v NPOLEHTOB ISl peIlIeHUs 1
IIPUKJIAIHBIX 3a7a4
EHCTBUTEIBbHBIC YHCIIa. PallnoHanbHbIE U
8 1
VppaLOHAJIbHBIC YHCIIa
9 ApudmeTnueckre onepanuu ¢ 1eHCTBUTEIbHBIMU 1
qHCIaMU
10 Moynb AEHCTBUTENBHOTO YMCIIA U €r0 CBOMCTBA 1
11 [TpubnnxEHHBIE BEIYUCIEHUS, TPaBUIA OKPYTICHHUS, 1
INPUKUIKA U OIIEHKA pe3y/IbTaTa BbIUNCICHUH
12 OCHOBHBIE METO/IbI PEeLIEHUs LIENbIX U IPOOHO- 1
paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
13 OCHOBHBIE METO/IbI PEeIICHUS LIENbIX U IPOOHO- 1
paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
14 OCHOBHBIE METO/IbI PEeIIEHUS LIEIbIX U IPOOHO- 1
paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
15 MHoOrouseHsl OT OJHOM IEPEMEHHOU. JlesieHue 1




MHOTr'OYJIEHAa Ha MHOTOYJIEH € OCTaTKOM. Teopema
bezy

MHuorousieHs! ¢ renbiMu kodddunuenramu. Teopema

16 Buera .

17 Pewienne cucreM JIMHEHHBIX YPABHEHUN 1

18 Pemenue cucrteM TMHEHHBIX YpaBHEHHUI 1
Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.

19 Ornpenenurens MaTPHUIlbl 2%X2, €ro TeOMETPUICCKUN 1
CMBICJI M CBOMCTBA; BBIUMCIIEHUE €r0 3HAYCHUS

20 Onpez[enHTeJEb MaTpHIIbl 2X2, €ro reoMeTpUIECKU 1
CMBICJI U CBOMCTBA; BBIUMCICHUE €r0 3HAYCHUS

21 HpI/INieHeHI/IC ONpEAENHUTENs ATl PEIICHIs CHCTEMbL 1
JMHENHBIX YpaBHEHUN

29 Pemefme HPUKJIAJHBIX 33711 © MOMOLIBIO CHCTEMBI 1
JMHENHBIX YpaBHEHUN

23 Pemefme HPUKJIAJHBIX 33711 © MOMOILIBIO CHCTEMBI 1
JMHENHBIX YpaBHEHUN

24 KonTponbhas pabota: "PannonanbHble ypaBHEHUS U 1
HepaBeHCTBA. CHcTeMbl TMHEHHBIX YpaBHEHUN"

o5 OyHK1MS, criocoObl 3a1anus GyHkuu. BzanMuo 1
oOpartHble pyHkunu. Komnosunus ¢pyHkuui

2% I'paduk pynkuun. dnemeHTapHble IPeoOpa3OBaHUS 1
rpaduKoB QyHKIHI
OO6nacth ornpesesieHns] 1 MHOYKECTBO 3HAUCHUN

27 ¢bynkunu. Hynu pyskuuu. [IpomexxyTku 3HaK 1
MOCTOSTHCTBA

o8 Yértuble u HeuéTHbIe pyHKUMU. [lepuoanyeckue 1
¢yskun. [IpoMexyTK MOHOTOHHOCTH (QYHKIIUU

29 Maxkcumymbl 1 MUHUMYMBI (yHKIIMH. Hanbombiee u 1
HauMeHbIllee 3HaYeHHe (PyHKINUU Ha IPOMEKYTKE

30 JluneitHast, KBaJpaTU4Has U APOOHO-TMHEHHAS 1
byHKIUA

31 DIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOEHHE 1
rpadukoB 3TuX GyHKUINN

30 DIEMEHTAPHOE UCCIIEI0OBAHUE U TIOCTPOEHUE 1

rpadukoB 3TuX QyHKUIUN




33

CrerneHn ¢ LEIBIM ITOKa3aTeneM. buanom HeroTtona

34 Crenens ¢ nenbM nokasareneM. bunom Herotona

35 Crenennas GyHKIHS C HATYPaJTbHBIM U LIEIBIM
nokazateneM. E€ cBoiicTBa u rpaduk

36 KonTtponsnas pabdora: "Crenennas pynxmus. E€
cBoMcTBa U rpaduk"”

37 ApI/I(l)MgTI/I‘-IeCKI/Iﬁ KOpEHb HaTypaJIbHOM CTEIICHU U
€ro CBOMCTBa

38 ApI/I(l)MgTI/I‘-IeCKI/Iﬁ KOpEHb HaTypaJIbHOM CTEIICHU U
€ro CBOMCTBa

39 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIepIKalINX CTENEHH U KOPHHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUIH,
COJIepIKalINX CTENEHH U KOPHH

a1 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHUIH,
COJIepIKalINX CTENEHU U KOPHH

42 WppanronaibHble ypaBHEHHUS. OCHOBIiI:IC METO/IbI
pelleHus] UPPAMOHATIbHBIX YPaBHEHHM

43 WppannonaibHble ypaBHEHHUS. OCHOB}\I’HC METO/IbI
pEILIeHUs] UPPALMOHAIIbHBIX YPABHEHUM

44 HppanmoHanbHble ypaBHEHUS. OCHOBHVLIe METO/IBI
pelIeHNs HPPaLlMOHATIbHBIX YpaBHEHUN

45 PaBHOCUIIBHBIE TIEPEXO/BI B pelIeHuH
UPPALMOHATIbHBIX YPABHEHHM

16 PaBHOCHIIBHBIE TIEPEXO/BI B peleHun
UPPALMOHATIbHBIX YPABHEHHM

47 PaBHOCUIIBHBIE TIEPEXO/BI B pelIeHuH
UpPPALMOHATIbHBIX YPABHEHUM

48 PaBHOCUIIBHBIE TIEPEXO/BI B pelIeHuH
UpPpaLMOHATIbHBIX YPaBHEHHM
CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KakK

49 GyHKIIMHA 0OpaTHOW CTENEeHU ¢ HATypaTbHBIM
MI0Ka3aTeseM
CgoiicTBa u TpaduK KOpHS N-0M CTENEHU KaK

50 (GyHKIMU 0OpaTHOH CTENEHU ¢ HaTypaJlbHbIM

IIoOKa3aTcjieM




KontponbHas padora: "CBoiicTBa u rpaduK KOpHS n-

51 . 1
ol crenenu. MpparmonanbHbie ypaBHEHHS"

52 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€ 1
CBOICTBa

53 CreneHsb ¢ pallMOHATIBHBIM [IOKA3aTENEM U €€ 1
CBOICTBa

54 CreneHsb ¢ pallMOHAIBHBIM [1OKA3aTENEM U €€ 1
CBOICTBa

55 [oka3zatenpHast GpyHKIHS, €€ cBOiicTBa U rpaduk 1

56 Hcnonb3oBanue rpaduka GyHKIUN AJIS peIIeHUs 1
ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus 1
ypaBHEHUI

58 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bBI 1
pelIeHus MOKa3aTeNbHBIX YpaBHEHHHA

59 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bBI 1
pelIeHus MOKa3aTeNbHBIX YpaBHEHHIHA

60 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI 1
pelIeHMs MOKa3aTeNbHBIX YpaBHEHHHA

61 Konrponsnas padora: "[lokazaTenbHast QyHKIMS. 1
IToxazarenbHblEe ypaBHEHUS "

62 Jlorapudwm uncna. CBoicTBa jJorapudpma 1

63 Jlorapudm uncna. CoiicTBa jJorapudpma 1

64 Jlorapudm yucna. CoiicTBa jgorapudma 1

65 JlecaTuuHbIe U HaTypaJIbHBIE JOTapH(PMBbI 1

66 JlecaTHYHBIE U HATypaJIbHBIE JTOTapH(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
aorapudmbl

68 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1
sorapudmsl

69 [IpeoOpazoBanue BEIpaKEHUIA, COACPIKALIMX 1
sorapudmsl

70 Jlorapugmuueckas pyHKIus, €€ CBOMCTBA U TpauK 1

71 Jlorapudmuueckas GyHKIuUs, €€ CBONCTBA U rpauK 1

79 Hcnonp3oBanue rpaduka QyHKIMM 11 pELICHUS 1

ypaBHEHUU




Hcnonp3oBanue rpaduka QyHKIUH U1 PELICHUS

73 . 1
ypaBHEHUH

74 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOBI 1
peLeHHs JOrapupMUUECKUX YpaBHEHUN

75 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOBI 1
peLeHHs JorapupMUUECKUX YpaBHEHUH

76 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOBI 1
peLeHHs JOrapupMUUECKUX YpaBHEHUIN

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PEIICHUT 1
JOrapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT 1
J0rapupMUUECKUX ypaBHEHUIN

79 KonTponpHas padora: "Jlorapudmudeckas QyHKIINS. 1
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTE€HC YHCIIOBOTO 1
apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTE€HC YHCIIOBOTO 1
apryMeHTa

82 APKCHHYC, apKKOCHHYC U apKTaHTE€HC YHCIOBOTO 1
apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO 1
apryMeHTa
TpuroHomeTrpuieckas OKpy>KHOCTb, OIpeIeTICHUE

84 TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO 1
apryMeHTa
TpuroHomeTpuveckast OKpy>KHOCTB, OIIPECTICHHE

85 TPUTOHOMETPUUYECKUX (YHKIUN YUCIOBOTO 1
apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeobpazoBaHue TPUTOHOMETPHUUECKUX BbIPAKEHUI 1

91 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1

92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BbIPAXKEHUI 1

93 [TpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX BBIPAKECHUH 1




94 Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM 1

95 Pemenre TpuroHoMeTpHUUECKUX YpaBHEHUH 1

96 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA 1

97 Pemenre TpuroHoMeTpHUYECKUX YpaBHEHUN 1

98 Perienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA 1

99 Pemenre TpuroHoMeTpHUUECKUX YpaBHEHUN 1

100  PemeHue TPUTOHOMETPUYECKUX YPAaBHEHHIMA 1

101 KoHnTtposbHas padorta: "TpuronomeTprudeckue ) 1
BBIPQ)KEHUS U TPUTOHOMETPUYECKHE YPaBHEHHUS
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

102  mocnenoBarenbHOCTEW. MeTOI MaTeMaTHYECKOU 1
UHIYKIIH

103 MOHOTOHHBIE M OTPAaHUYECHHBIE TIOCIIEIOBATEIIEHOCTH. 1
Hcropus aHanm3a 0ECKOHEYHO MaJlbIX

104  Apudmernueckast mporpeccus 1

105  TI'eomeTrpuueckas mporpeccus 1

106 beckoHeuHO yObIBaroIasi reOMEeTprUIeCcKast 1
nporpeccus

107 Cymma 6ecKOHEYHO yOBIBAIOIICH reOMeTPHUIECKON 1
porpeccuu

108 JIMHEHBIN ¥ YKCHOHEHIMAIbHBIN pocT. Huco e. 1
PopMyia CII0KHBIX IPOLIEHTOB

109 JIMHENHBIN 1 YKCIIOHEHIMAIbHBIN pocT. Huco e. 1
PopMyia CII0KHBIX IPOLIEHTOB

110 Hcnonb30BaHue NPOrpeccu JJisl PELICHUs pealbHbIX 1
3aJ1a4 NPUKIIAJHOTO XapaKTepa

111 KOHTpOJ‘IBHa:'SI pabota: "[locnenoBarenbHOCTH U 1
IPOTPECCUU

112  HenpepbiBHbIE GYHKIIUU U UX CBOICTBa 1

113  Touka pa3psiBa. ACHMOTOTHI TPAQUKOB (DYHKITHIA 1

114  CsgoiicTBa (hyHKIIHMI HENPEPHIBHBIX HA OTPE3KE 1

115  CsoiicTBa GyHKIIMI1 HEIPEPHIBHBIX HAa OTPE3KE 1

116 =~ MeToa HHTEpPBAJIOB JJIs pEIICHHUs] HEPABEHCTB 1

117 = Meton UHTEpBAIOB ISl PEIICHUs] HEPABEHCTB 1

118  Metoa HHTEpPBAIOB JJIsl pEIICHHUs] HEPABEHCTB 1

119  [IpumMeHeHHE CBOWCTB HEMPEPHIBHBIX ()YHKIIMN JIJIsS 1




pelieHus 3aaa4
[IpuMeHeHne CBOKMCTB HEMPEPHIBHBIX (DYHKIIMH JIJIs1

120 1
pelieHus 3a1a4
121  TIlepBas u BTOpas NPOM3BOIHBIC PYHKITUN 1
122 Ompenenenue, TeOMETPHUYECKUI CMBICI TPOU3BOAHOM 1
123  Omnpenenenue, GU3NIECKUN CMBICI TPOU3BOIHOM 1
124 = VYpaBHeHue KacaTelbHOU K TpaduKy QyHKIUU 1
125 = VpaBHeHue KacaTeabHOU K rpaduky QyHKIUN 1
126  IIpom3BojaHBIE JIEMEHTAPHBIX (HYHKIUH 1
127  TlpousBoaHbBIC DJIEMEHTAPHBIX (PYHKITUH 1
198 [IpousBoaHast CyMMBI, POU3BEICHHSI, YACTHOTO H 1
KOMITO3UITUH (DYHKITHIA
129 [IpousBoaHast CyMMBI, TPOU3BECHHSI, YACTHOTO H 1
KOMITO3UITUH (DYHKITHI
130 [IpousBoaHast CyMMBI, TPOU3BEICHHSI, YACTHOTO 1
KOMITO3UITUH (DYHKITHIA
131  Kontponbuas padota: "[IponsBomnas” 1 1
132 [ToBTOpeHue, 0000IIeHUE, CUCTEeMAaTH3AIHS 3HAHUI: 1
"VpaBuenus"
133 [ToBTOpeHue, 006001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"CDYHKIII/II/I"
134  HUroroBas KOHTpOJbHAS paboTa 1 1
135 = Urorosas KOHTpoJbHas paboTa 1 1
136 = IloBTOopenwme, 0000IICHUE, CHCTEMATH3AIIS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KUIIACC

Ne Tema ypoxa KosmnuecTBo yacos Jlara
n/n Bcero  Konrpoabnbie IIpakTHyeckue 0P
U3y4eHust
padoThI padoThI
1 [Ipumenenue nponu3BOIHOM K HCCIIET0BAHUIO 1
GbyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
5 [Ipumenenue npou3BOIHON K UCCIIET0BAHUIO 1
GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
3 [Ipumenenue npou3BOIHON K UCCIIET0BAHUIO 1
GbyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
4 [IpumeHnenue npou3BOIHON K UCCIIET0BAHUIO 1
GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
5 [Ipumenenue npou3BOIHON K HCCIIET0BAHUIO 1
(byHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [Ipumenenue Mpou3BOIHON K HCCIIET0BAHUIO 1
(byHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxoxnenne HanOobIIEr0 1 HAUMEHBILIETO 1
3HAa4YEHUS HETPEPHIBHOM (DYHKIIMU Ha OTpe3Ke
8 Haxoxnenue HanOobIIEr0 1 HAUMEHBILIETO 1
3Ha4YeHUs HeMPEePbIBHON (PYHKIIMHM HA OTpE3Ke
9 Haxosxnenne HauOobIIero 1 HAMMEHBIIETO 1
3Hau€HUs HEMPEPHIBHON (PYHKIIMU HA OTpPE3Ke
10 Haxosxnenne HauOoJbIIero 1 HAaMMEHBIIETO 1
3Hau€HUs HEMPEPHIBHON (PYHKIIMU HA OTPE3Ke
11 Haxosxnenne HauOobIIero 1 HAMMEHBIIETO 1
3Hau€HUs HEMPEPHIBHON (PYHKIIMU HA OTPE3Ke
12 Haxosxnenne HauOobIIero 1 HAMMEHBIIETO 1
3Hau€HUs HENPEPHIBHON (PYHKIIMM HA OTPE3Ke
13 [TpuMeHeHne NPON3BOJHON I HAXOXKACHHUS 1
HAWIY4ILIEero peuieHus B MPUKIIAIHbIX 3a/1a4ax
14 [Ipumenenne Mpon3BOIHON ISl HAXOXKACHMUS 1
HAWIY4IIEero peuieHus B MPUKIIAIHbIX 3a/1a4ax
[Ipumenenne Mponu3BOIHON ISl ONIPEETIECHUS
15 CKOPOCTH M YCKOPEHHS TIpoliecca, 3aJaHHOTO 1
bopmyoit uimu rpadukom
16 [IprMeHeHre nporu3BOIHOM ISl ONPENEIICHUS 1




CKOpPOCTH M YCKOPEHHUS IpoIiecca, 3aJaHHOTO
dbopmysioi uiu rpapuKoM

17 Kommozumus ¢hyHKIui 1

18 Kommozurus ¢hyHKImii 1

19 Komnosunus ¢pyHkuumit 1

20 FCOMeTpI/I‘IeCIEI/Ie o0Opa3bl ypaBHEHUH Ha 1
KOOPJIMHATHOM MJIIOCKOCTH

21 FCOMeTpI/I‘IeCIEI/Ie o0Opa3bl ypaBHEHUH Ha 1
KOOPJWHATHOM MJIIOCKOCTH

29 KoHnTtposbHas padoTa: "}/'I'CCJ'IGIIOBaHI/Ie byHKIHH ¢ 1
MOMOIIBIO TPOM3BOTHON

23 ITepBooOpasHas, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

o4 [IepBooOpasubie anemeHTapHbIX QyHKIMIA. [IpaBua 1
HaXO0’KJICHUs IEpBOOOPA3HBIX

o5 [TepBooOpasubie anemeHTapHbIX QyHKIMIA. [IpaBua 1
HaXO0’KJICHUs IEpBOOOPA3HBIX

26 Wurerpan. ['eomeTpruueckuii cMpIca HHTErpaja 1

97 Brruucnenue onpeaenéHHoOro MHTerpaia rno gopmyiie 1
Herotona-Jleitoauna

28 Brruucnenue onpeaenéHHoOro MHTErpana rno Gopmyie 1
Hrrorona-Jleiitouuna

29 [IpumMeneHwe nHTErpaa 1 HaXOXKJICHUS TUTOIAIeH 1
IUIOCKUX (UTYp

30 [IpumeHnenue nHTerpana st HaxoXIEHUsI 00bEMOB 1
reOMETPUYECKUX Tel

31 [Ipumeps! pemennii quddepeHnnaIbHbIX YpaBHEHUM 1

32 [Tpumepsl pereHnit quddepeHnaIbHbIX YpaBHEHUN 1
MareMaTH4ecKoe MOJICITUPOBAHUE PEATEHBIX

33 MIPOLIECCOB € TOMOIIIBI0 AU(depeHIInaTHHBIX 1
ypaBHEHUU

34 KonTtponbhas padora: "[leppooOpa3nas u uarerpan" 1

35 Tpuronomerpuyeckue GyHKIMH, UX CBOUCTBA U 1
rpaduxu

36 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U 1
rpaduxu

37 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U 1




rpaduku
Tpuronomerpuueckue GyHKIMU, UX CBOWCTBA U

38 1
rpaduku

39 Tpuronomerpuyeckue GyHKIIMH, UX CBOHCTBA U 1
rpaduku

40 Ot60p KOpHEH TPATOHOMETPHIECKHX YpaBHEHHI C 1
IIOMOUIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

a1 Ot60p KOpHEH TPATOHOMETPHIECKHX YpaBHEHHI C 1
IIOMOUIbIO TPUTOHOMETPUUYECKON OKPYKHOCTHU

42 Ot60p KOpHEH TPATOHOMETPHIECKHX YpaBHEHHH C 1
MIOMOUIbIO TPUTOHOMETPUUYECKON OKPYKHOCTHU

43 OTt60p KOpHE TPHUTOHOMETPHIECKHX YPaBHEHHI C 1
MIOMOUIbIO TPUTOHOMETPUUYECKOU OKPYKHOCTHU

44 Pemenre TpUroHOMeTpUYECKUX HEPABCHCTB 1

45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenre TpUroHOMETPUYECKUX HEPABCHCTB 1

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
Kontponbhas padora: "I'paduku

48 TPUTOHOMETPHUYECKUX (QYHKINH. 1
TpuronomeTrpuyeckue HepaBeHcTBa"

49 OcCHOBHBIE METOIBI PEIIEHHUs TOKA3aTENbHBIX 1
HEPABEHCTB

50 OcCHOBHBIE METOIBI PEIIEHHUs TOKA3aTEIbHBIX 1
HEPABEHCTB

51 OcCHOBHBIE METOJIBI PEIIEHNUs TTOKA3aTEIbHBIX 1
HEPABEHCTB

50 OcCHOBHBIE METOIBI PEIIEHUs TOKA3aTENbHBIX 1
HEPABEHCTB

53 OcCHOBHBIE METOIbI PEIIEHUs JTOrapu(PMUIECKUX 1
HEPABEHCTB

54 OcCHOBHBIE METOJIBI PEIIEHUS JTOrapu(HMUIECKUX 1
HEPABEHCTB

55 OcCHOBHBIE METOJIBI PEIIEHUS JTOrapru(HPMUIECKUX 1
HEPABEHCTB

56 OcCHOBHBIE METOIBI PEIICHUs Jorapu(PMUIECKUX 1

HEpPaBEHCTB




OcCHOBHBIC MCTObI pCIICHUA UPPALUOHATIbHBIX

57
HEPABCHCTB

58 OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIBHBIX
HEPABCHCTB

59 OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIBLHBIX
HEPABCHCTB

60 OcCHOBHBIE METO/IbI PELLIEHUS] UPPALUOHATIBHBIX
HEPABCHCTB

61 Fpa@nqecicne METO/Ibl PELICHUS UPPALMOHATIBHBIX
YPaBHEHUU

62 Fpaqmqecicne METO/Ibl PELICHUS UPPALMOHATIBHBIX
YPaBHEHUN

63 Fpa(bnqecicne METO/BbI PELICHUS TT0KA3aTEIbHbIX
YPaBHEHHUH

64 I'paduueckue MeTob! pereHus: NoKa3aTeIbHbBIX
HEPABEHCTB

65 Fpa(bnqecicne METO/Ibl pEeLICHU Jorapu(pMUUECKUX
YPaBHEHHUH

66 ['paduueckue metos! penieHus JorapupMuIecKux
HEPABEHCTB

67 I'padrueckue MeTo bl peLIeHUs JOrapuPpMUUECKIX
HEPABEHCTB

68 I'paduueckue MeTo bl peLIeHNs TOKa3aTeIbHbIX U
JorapuMUUECKUX YpaBHEHUN

69 I'paduueckue METOIbl PELICHUs TOKA3aTENbHbIX U
Jorapu(MUUECKUX YpaBHEHUN

70 I'paduueckue METO bl PELICHUs TOKA3aTeNbHbIX U
Jorapu(pMUUECKIX HEPABEHCTB

71 I'paduueckue MeTO bl pelIeHUs OKa3aTeIbHbIX U
Jorapu(MUUECKIX HEPABEHCTB

72 KonTtponbHas pabdora: "MppanuoHanbHele,
NoKa3artelbHble U JJorapudmuueckue HepaBeHcTna"
KomnuiekcHble uncna. Anrebpandeckas u

73 TPUTOHOMETpHUecKas (POPMbI 3aMTUCH KOMILIEKCHOTO
qucia

74 KomrmiekcHbie uncima. Anrebpandeckas u




TpUTrOHOMETpHYECKast (HOPMBI 3aIUCH KOMILIEKCHOTO
qucia

Apudmernueckre onepanu ¢ KOMILICKCHBIMU

75 1
YHCIIaMU

76 Apudmernueckre onepanu ¢ KOMILICKCHBIMU 1
YHCIIaMu

77 I/I306pa)K€HI/I€uKOMHJIeKCHHX qrces Ha 1
KOOPJMHATHOM MIIOCKOCTHU

78 I/I306pa)K€HI/I€uKOMHJIeKCHHX qrces Ha 1
KOOPJMHATHOM MJIOCKOCTHU

79 ®opmyna Myaspa. KopHu n-oii cTernesu u3 1
KOMIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-o#i cTenesu u3 1
KOMIUIEKCHOTO YHCIIa

81 [IpumMeHeHre KOMIUIEKCHBIX YHCET IS PEIICHHS 1
(bu3NYECKUX U TEOMETPHUECKUX 3a7au

82 KonTpomnbHas padora: "KomrekcHbie yrcina' 1

83 HarypanbHble u nenbie yrcna 1

84 Harypanbnbie u nenbie yncina 1

85 [TprMeHeHrne TPU3HAKOB IETUMOCTH IeNIbIX YHCeT 1

86 [TpuMeHeHre TPU3HAKOB IETUMOCTH IIeNIbIX YHCeT 1

87 [IpuMeHeHre MPU3HAKOB ICTUMOCTH HENTBIX YHCEIT: 1
HOJl u HOK

88 [IpumMeHeHre MPU3HAKOB ICTUMOCTH ENTBIX YHCEIT: 1
HOJ u HOK

89 [IpuMeHeHre MPU3HAKOB ICTUMOCTH IENTBIX YHCEIT: 1
OCTaTKH 110 MOAYJIIO

90 [IpuMeHeHre MPU3HAKOB ICTUMOCTH HENTBIX YHCEIT: 1
OCTaTKH 110 MOAYIIIO
[TpuMeHeHrne PU3HAKOB JIETUMOCTH TIEITBIX YHCEe:

91 anroput™ EBKinaa A pemenus 3a1ad B [eNbIX 1
qrcIax

92 KonTtponbHas padora: "Teopus nenbix yncen” 1

93 CucreMa 1 COBOKYTHOCTh ypaBHEHUH. 1
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBHS

94 Cucrema M COBOKYITHOCTh YPaBHEHHIA. 1




PaBHOCHUIIBHEIE CHCTEMBI U CHUCTCMBI-CJICACTBUA
OCHOBHBIE MCTOABI pCICHUA CUCTEM U

% COBOKYITHOCTEW pallMOHAIbHBIX YPABHECHUI .
96 OcHoBHEBIE METO/IBI PCIICHHUS CHCTEM H § 1
COBOKYITHOCTEH MPPALMOHATBHBIX YPaBHEHUH
97 OcHoBHEBIE MCTOJIBI PCIICHUA CHCTEM H 1
COBOKYITHOCTEH MOKa3aTEIbHBIX YPaBHEHHI
98 OcHoBHEBIE MCTOJIBI PCIICHUA CHCTEM H 1
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHHI
99 OCHOBHBIE METO/IBI PEIICHHSI CUCTEM U 1
COBOKYITHOCTEH JIoTapu()MUIECKUX YpaBHEHUI
100 OCHOBHBIE METO/IBI PEILICHHSI CHCTEM U 1
COBOKYITHOCTEH JIoTapu()MUIECKUX YpaBHEHUI
[IpumeHeHne cUCTEM K PEIICHHIO MAaTeMaTHIeCKUX
101 = 3344t M 3a1at U3 PasTHMHBIX o0acTeil HayKu U 1
peanbHON )KU3HU, UHTEPIIPETALUS TOTydeHHBIX
pe3ynbTaToB
[IpumeHeHne cUCTEM K PEIICHHIO MAaTeMaTHIeCKUX
102 | 3344t M 3a1at U3 PasTHMHBIX o0acTeil HayKu U 1
pearbHON )KU3HH, HHTEPIIPETAIUS TTOTy4YEeHHBIX
pe3ysIbTaToB
[TpumMeHeHre HEPaBEHCTB K PEIICHHUIO
103 = MATEMATHYECKHX 3a/1a4 M 33/1a4 M3 PasHIHbIX
o0acTeil HayKH W pealbHOM KU3HH, HHTEPIPETALIUS
HOJIYYEHHBIX Pe3yJIbTaTOB
KonTponbHas padora: "CucreMbl palliOHAIbHBIX,
104 = uppanMoHaNBHBIX MMOKA3aTEIbHBIX U 1
norapu(MUUECKUX ypaBHEHUN"
105 @ PamumoHanbHble ypaBHEHHUS C MapaMeTpaMu 1
106 = PammoHanbHBIC HEPABEHCTBA C MTAPAMETPAMHU 1
107 = PamumoHanbHbIE CUCTEMBI C TapaMeTpaMu 1
108 HppannoHanbHble YpaBHEHUS, HEPAaBEHCTBA C 1
napameTpamu
109  HppanmoHaibHBIE CHCTEMBI C TApaMETPaMu 1
110 [Toxa3zaTenpHblEe YpaBHEHUS, HEPABEHCTBA C 1

napaMeTpamu




111 IToka3aTenbHble CUCTEMBI C IAPAMETPAMHU 1
112 Jlorapudmuueckre ypaBHEHUs, HEPABEHCTBA C 1
napameTpamu
113 = Jlorapudmudeckue CUCTEMBI C TapaMeTpaMu 1
114 TpuroHomeTpuuecKue ypaBHEHMs C IapaMeTpaMu 1
115 TpuronomeTpudeckrue HEPABEHCTBA C TapaMETPAMHU 1
116 TpUroHOMETPUYECKUE CUCTEMBI C ITapaMeTPaMHu 1
[TocTpoeHue u uccnea0BaHue MaTeMaTUYECKUX
117 MOJEJIEH PEAIBHBIX CUTYALMH C IIOMOIIBIO 1
ypaBHEHHUI ¢ TapaMeTpaMu
[locTpoenue u ucciieqoBaHre MaTEMaTHUECKUX
118 MoJieJIei peallbHbIX CUTYallui C TTOMOIIBIO CUCTEM 1
YpaBHEHUH ¢ TapamMeTpaMu
[TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX
119 MOJIEJIEN PEANbHBIX CUTYyalllid C OMOILBI CUCTEM 1
YpaBHEHHUI ¢ TapaMeTpaMu
120  KontposbHas pabdota: "3agaun ¢ mapamerpamu” 1
121 {[;)BTOpeHI/Ie',' 000011IeHe, CUCTeMaTU3allHsl 3HAHH: 1
paBHEHUS
199 '1'_[0BTOpeHI/Ie, 000011IeHNE, CUCTEMATH3AIMS 3HAHNM: 1
YpaBHenus"
123 FOBTopeHHe, 00001I€eHueE, CI/ICTeMElTI/ISaHI/Iﬂ 3HAHHI: 1
YpaBHenus. CUCTEMbI ypaBHEHUIT"
124 FOBTopeHHe, 000011eHHe, CHCTEMATH3aLMs 3HAHU: 1
HepasencrBa"
195 FOBTopeHHe, 000011IeHHEe, CHCTEMATH3aLIMs 3HAHUI: 1
HepasencrBa"
126 FOBTopeHHe, 000011IeHHEe, CHCTEMATH3aLMs 3HAHU: 1
HepasencrBa"
197 'I:IOBTOpeHI/Ie, 0000111IeHHEe, CHCTEMATH3aLlMs 3HAHUI: 1
[IpousBonHas u e€ npumeHeHue"
128 'I:IOBTOpeHI/Ie, 0606}IIGHI/IG, CHCTEMAaTH3al1s 3HAHU: 1
[IpousBonHas u e€ npumeHenue"
129 'I:IOBTOpeHI/Ie, 0606}IIGHI/IG, CHCTEMAaTH3aLMs 3HAHU: 1
[IpousBonHas u e€ npumeHenue"
130 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS 3HAHUH: 1




"NuTerpai u ero npuMeHeHue"

[ToBTOpEHHE, 0000IIEHUE, CHCTEMATH3aIUsI 3HAHUI

131 " " 1
DyHKIMHU
[ToBTOpEHHE, 0000IICHUE, CHCTEMATH3aIUsI 3HAHUI
132 " " 1
DyHKIMHU
[ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3alIUsI 3HAHUI
133 " " 1
DyHKIMHU
134 HroroBast koHTpoIbHAs paboTa 1 1
135 = HroroBast KOHTpOJbHAsS paboTa 1 1
136 IToBTOpEeHME, 0000IIEHUE, CHCTEMATH3aIHsl 3HAHUN 1
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 10




MMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

10 KJTACC

Kox npoBepsiemoro

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl CPeIHEro

pe3yJjbTara 00111ero0 00pa3oBaHuA
1 Yucna u BBIYUCIIECHUS
11 OnepupoBaTh MOHATHAMHU: PAMOHATIBHOE M JCHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAss W JECATUYHAs IpoOb,
HPOLIEHTHI
1.2 BrImonHATh apupMeTHIECKHE OTepany ¢ palMoOHaIbHBIMU U JCHCTBUTEILHBIMHU YUCIIAMH
13 Boimonssarte HpI/I6J'II/I)KéE-IHBIe BBIUUCIICHUSI, UCHOJNb3ysd HpaBUia OKPYIJIEHUs, NelaTh NPUKUAKY M OLEHKY
pe3yJsibTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJbIM IOKa3aTeleM, cTaHaapTHas (opma 3amucH JIeHCTBUTENBHOTO
14 YKCclla, KOPEHb HATypalbHOW CTENEHU; UCIOIb30BaTh MOAXOAAIYI0 (OpPMY 3alMCH JEHMCTBUTEIbHBIX YUCEN AJIs
pelLIeHHs] IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
15 OnepupoBaTb MOHATUSMHU: CHUHYC, KOCHHYC U TaHI€HC IIPOM3BOJBHOIO YIJIa; HCIIOJIb30BATh 3alKCh
IPOM3BOJILHOTO YIJIa uepe3 0OpaTHbIE TPUTOHOMETPpUUYECKHE (DYHKIIMU
2 VYpaBHeHMs 1 HEpaBEHCTBA
21 OnepupoBaTh TMOHIATUSAMHU: TOXJECTBO, YpPaBHEHHE, HEPAaBEHCTBO, IIEJ0€, PALOHAIBHOE, HPPALNOHATIBHOE
ypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE YpaBHEHUE
2.2 BrimonHaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAXKEHUH U pelIaTh TPUTOHOMETPUYECKHUE YPABHEHUS
23 BoinonuATe npeoOpazoBaHus IENbIX, PALMOHAIBHBIX M MppaLiHOHABHBIX BBIPQXEHUI W pelIaTh OCHOBHBIC
THUIIBI LIETIBIX, PALIMOHAIBHBIX U UPPALIMOHAIBHBIX YPaBHEHUH U HEPAaBEHCTB
24 [TpumeHsTH YPABHEHHs 1 HEPABEHCTBA /LA PELICHNs MATEMATHIECKHX 3371 1 3aja4 U3 PasiMaHEIX oOnacreit
HAYKU U peasibHON XKU3HU
o5 MonenupoBaTh peajbHble CUTyallUd Ha SI3bIKE alreOphl, COCTABIIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA 10
YCIIOBHIO 3a]1auH, MCCIIEI0BATh TIOCTPOSHHBIE MOJIENIN C UCIOJIb30BAHUEM arliapara ajareopsl
3 OyHKIMY 1 TpadUKU
31 OnepupoBaTb NOHATUSAMM: (YHKIHSA, CIOCOOBI 3aJaHusl (DYHKIUHM, OOJACTh ONpEAETCHUS M MHOMXKECTBO
3HayeHu# QpyHKuuH, rpaduK yHKINN, B3AUMHO 00paTHbIe (QyHKIIUN
3.2 OnepupoBaTh MOHATUAMH: YETHOCTh U HEYETHOCTh (DYHKIIMHU, HYJIU (YHKLIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBate rpaduky QYHKIHA 1T peIICHUsT ypaBHEHUN
34 Crpouth u uuTath rpaduku JUHEHHON (YHKIMM, KBaApaTUYHOW (DPYHKIUH, CTENEHHOH (DYHKIMH C LEIbIM

I1OKa3aTcjieM




Ucnonp3oBare Tpaguku (QyHKIHMHA I MCCIEIOBAHUS MPOLECCOB M 3aBHCHUMOCTEH MPH pEIICHUH 3a7ad W3

35 JIPYTUX y4eOHBIX MMPEJIMETOB U pealbHOM KU3HH, BbIpaXKaTh GOpMyJiaMy 3aBUCUMOCTH MEXAY BeTHUYUHAMU
4 Hauasia MmaTeMaTnueckoro anaiamnsa
4.1 OnepupoBaTh MOHATUSAMU: MOCIIEI0BATEILHOCTD, apupMETHUECKAs U TeOMETPUUYECKasi IPOrpeccuu
49 OnepupoBaTh TOHATUSAMHU: OECKOHEYHO YOBIBalOm[asi T'e€OMETPHYECKass TPOTPECcCHsi, CyMMa OECKOHEYHO
yOBIBaIOLIEH reOMETPUYECKON TPOrPECcCUu
4.3 3aaBaTh MOCIEI0BATEIHPHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOWCTBA MOCIENOBATENILHOCTEH U MPOTpPEcCUid NJis pEelIeHUs PeajbHBIX 3a/ay MPHUKIAJAHOTO
Xapaxkrepa
5 MHo>kecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHATHUSIMU: MHOXKECTBO, ONIEpPAIIUN HaJl MHOYKECTBAMHU
59 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar Ajs OMHCAHMs peajbHBIX MPOILECCOB M SBICHHUH, MpU
PEIICHHUH 3a/1a4 U3 IPYTHX Y4eOHBIX MPEAMETOB
5.3 OnepupoBath MOHATHSME: OIIpeeTIeHIE, TEOpeMa, CIeICTBUE, 10Ka3aTeIbCTBO
11 KJIACC

Kox npoBepsiemoro

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero

pe3yJbTara 001ero ooOpazoBaHus
1 Yucna ¥ BBIYUCIEHUS
11 OnepupoBaTh NOHSTHUSAMM: HATypallbHOE, LEJIO€ YHUCIIO; HCIOJb30BaThb MPHU3HAKU JEIMMOCTH LEJbIX YHCEN,
Pa3I0KEHUE YNCIIA HAa IPOCTHIE MHOYKUTENH JUIsl PEILICHUS 33a4
1.2 OnepupoBatrh MOHATHEM: CTENIEHb C PAllMOHATIBLHBIM ITOKa3aTeNeM
13 OnepupoBaTh NOHATUSMHU: JIOTapU(pM YUCIIA, JECITUYHBIE U HATYpPAJIbHBIE JOrapu(pMbl
2 VYpaBHEHUsI U HEPABEHCTBA
21 [IpuMeHATH CBOMCTBAa CTENEHM Ui MPeoOpa30BaHUs BbIpAKEHU, ONEPUPOBATh MOHATHAMH: IOKA3ATEIbHOE
ypaBHEHHE U HEPABEHCTBO; pellaTh OCHOBHbBIE THUIIbI IOKA3aTEJIbHBIX YPAaBHEHUN 1 HEPABEHCTB
BeimonHATe  mpeoOpa3oBaHMsl — BBIpQXKEHUH,  coAepKallMuX  JorapuMbl;  ONEPUPOBATH  MOHSATHIMM:
2.2 JorapuMUUecKoe ypaBHEHME M HEPAaBEHCTBO; peIIaTh OCHOBHBIE THIIBI JIOTapU(PMHUUECKUX YypaBHEHUH U
HEPABEHCTB
2.3 HaxomuTs perienus mpocTelmux TPUrOHOMETPUUYECKIX HEPABEHCTB
24 OHepI/IpOBflTB MOHATHSIMM: CUCTEMA JIMHEHHBIX YpaBHEHMH M €€ pEelIeHHE; HCIOJIb30BaTh CHUCTEMY JIMHEHHBIX
YpaBHEHUH JUIsl peIIeHUs TPAKTHUECKHX 3ajau
2.5 HaxoauTs perieHns NpocTENIINX CUCTEM U COBOKYITHOCTEN pallMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB
2.6 MonennpoBaTh peajibHble CUTyallMM Ha SI3bIKE aireOpbl, COCTaBJISTh BBIPAKEHMsI, YpaBHEHMs, HEPABEHCTBA U




CHUCTCMBI I10 YCJIOBHUIO 3a/1a4, UCCICAO0BATH MOCTPOCHHBIC MOJICIN C UCIIOJIB30BAHUCM allliapara aJIFC6pBI

3 OyHKIIUU U Tpaduku
OmnepupoBaTh MOHATHAMU: NTEPUOANYECKAs PYHKIHUSA, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKU SKCTPEMyMa
3.1 GbyHKIMH, HanOObIIee ¥ HAaNMEHbIIIee 3HaYeHHsI (QYHKIMN Ha MTPOMEXYTKE; HCIOIb30BaTh UX ISl HCCIICTOBAHUS
¢GbyHKIMH, 3a1aHHON TpaguKOoM
39 OmnepupoBaTh NOHATHAMH: TI'paUKH MOKA3aTeIbHOH, JOrapuMUYECKOH W TPUTOHOMETPHYECKHX (yHKIMI;
n300pakaTh UX Ha KOOPIMHATHOM IUIOCKOCTH M MCTIOJIB30BATH JIJIsl pEIICHUs YpaBHEHHI U HEPAaBEHCTB
33 N300paxats Ha KOOp,Z[I/IHaTHOvﬁ IUIOCKOCTH TpadUKU JMHEHHBIX YpaBHEHUH W HMCHOJIB30BaTh UX JUIS PEIICHHS
CHCTEMBI JINHEHHBIX ypaBHEHUN
3.4 Hcnonp3oBare rpaduku (QyHKUME [UIs HCCIEIOBaHMS IPOLECCOB W 3aBHCUMOCTEH M3 JPYrHX Y4eOHBIX
TMCUIUTUIAH
4 Hauana MaTemMaTHyecKkoro aHaimnsa
41 OmnepupoBaTh MOHATUSMH: HEMpPEpBIBHAS (YHKIUS, MPOU3BOAHAS (PYHKLWH; HCIIOJIB30BaTh F€OMETPHUUCCKUN H
(bu3MUECKHU CMBICIT TPOM3BOAHOM ISl pEIICHNUS 3a/1a4
49 HaxoauTe mpon3BOIHBIC SJIEMEHTAPHBIX (DYHKIUH, BHIYUCIATH MPOU3BOJHBIE CYMMBI, TIPOU3BEICHUS, YaCTHOTO
byHKIUH
43 Hcnonp30BaTe MPOU3BOIHYIO JUIS HCCIEAOBAaHUS (YHKIMM HAa MOHOTOHHOCTH W OKCTPEMYMBI, MPHUMEHSTH
' PE3YNBTaThl UCCIIEIOBAHMS K TOCTPOCHHIO IPaIKOB
44 Hcnonp30BaTh MPOU3BOIHYIO JJIsl HAXO0XKICHUS HAWITYUIIETO PEUICHUs B MPUKJIAIHBIX, B TOM YUCIIE COLUAIBHO-
HKOHOMHUECKHX, 337a4ax
45 OnepupoBaTh HOHATHAMM: NEPBOOOpa3Hasi M HMHTErpajl; MOHUMATh T€OMETPUUYECKUH W (PU3MUECKUIl CMBICT
MHTETpaja
4.6 HaxonuTs nepBooOpa3Hble 37€MEHTapHbIX (QYHKIUH, BBIUUCIATH HHTErpal 1o ¢popmyne HeioToHa — JleiiOHuma
47 Pemrate mpukiragHple 3a/1a4d, B TOM YUCIIE COIMATBLHO-DKOHOMHUYECKOTO B (PU3NYECKOTO XapaKTepa, CPeICTBaMU

MAaTEMAaTHYCCKOI'O aHajln3a




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Hucna 1 BIYUCICHUS
Pammonanbhple  uncia. OOBIKHOBEHHBIE U JIECSATUYHbIE JpoOH, IPOLEHTHI, OECKOHEUHbIE IEPUOAUYECKHE JPOOH.
1.1 Apudmernueckrue onepanyy ¢ parroHAIFHBIMU YHCIAaMH, TPeoOpa3oBaHUs YMCIOBBIX BhIpakeHHH. Ilpumenenue npober u
IIPOLICHTOB JUIsl peLlieHHsI PUKJIAAHBIX 33a4 U3 pa3IMYHbIX OTpacieil 3HaHUH U peabHON )KU3HU
19 JlelicTBUTENbHBIE 4YMCHa. PalmoHanbHble M HMppalOHANbHBIE 4HclIa. ApUPMETHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
' yuciaaMu. [IpubamkEHHbIE BBIYUCICHHUS, IPABUJIA OKPYTJICHUS, IPUKKUJIKA U OLICHKA pe3yJIbTaTa BBIYMCICHUN
13 Crenenb C LENIbIM [TOKa3aTENEM. CranpmaptHas ¢opma 3arucu JIeHCTBUTENBHOTO Yrcia. Mcmonp3oBanue moaxosmeit popmMer
3aIUCH JICHCTBUTENIBHBIX YUCEN JUIsl pellieH sl TPaKTUUECKUX 3ajiay U MPEJICTaBICHUS JaHHbIX
1.4 Apudmernueckuii KOpeHb HATYpaJIbHOU cTeneHH. J{eHCcTBHs ¢ apupMETHIECKIMH KOPHSIMHU HATypaJIbHOW CTETIEHU
1.5 Cunyc, KOCHHYC M TaHT'€HC YUCIIOBOTI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, QDKTAaHI'€HC YHCIIOBOrO apryMeHTa
2 YpaBHEHUsI U HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIC TPEOOPa3OBAHMS
2.2 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI
2.3 VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHcTBa. MeTo HHTepBaloB
2.4 Pemenue nenbix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Penienue uppanmoHanbHbIX YPaBHEHUI U HEPABEHCTB
2.6 Pemenuie TpUroHOMETPUUECKUX ypaBHEHUI
57 HpI/IMeHcEHHe YpaBHEHMH W HEPaBEHCTB K PEIIEHHIO MaTeMaTH4YeCKMX 3a7ay M 3a/Jad W3 pasInyHbIX oOjacTeil Hayku H
pealbHOM JKU3HU
3 OyHKIMH U TpaduKH
3.1 OyHKkuMs, crnocoOsl 3ananus pyHkuuu. ['paduk pynknuu. BzanmMuo oOpatHbie GyHKIIMN
39 OOnacte ompesneneHUs U MHOXKECTBO 3HadeHUH ¢yHkumu. Hymm ¢ynkumu. IlpomexyTku 3HakonocTosHCTBa. UETHBIE U
' HEYETHbIE PYHKIIMU
3.3 CrenenHas pyHKLUS C HATYpaJIbHBIM M LIeJIbIM Moka3aTeneM. E€ cBoiicTBa u rpaguk. CBoiicTBa M rpaduk KOpHs N-0if creneHu
3.4 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJICIIEHUE TPUTOHOMETPUYECKUX (PYHKIHUNA YUCIOBOTO apryMeHTa
4 Hauana maTemMaTHueckoro aHajinza
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIE0BATENbHOCTEH. MOHOTOHHBIE IOCIIE0BATEIBHOCTH
Apudmernueckas U reoMeTprueckas nporpeccu. beckoneuno yosiBaromias reomerpuieckas rnporpeccus. Cymma 6€CKOHEYHO
4.2 yObIBarolleil reomerpudeckoil nporpeccun. dopmysa CIOXKHBIX MpoOLEHTOB. Mcronb3oBaHWe MpOrpeccuu AJisd pelieHus
peaybHBIX 3a]1a4 IPUKIIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 MHoXecTBO, onepainuy Hajl MHOXKecTBaMu. Jluarpammel Diinepa — Benna. [IpuMeneHne TeOpeTHKO-MHOXKECTBEHHOTO arapara




| ISt OIHCAHMS PEaIbHBIX POLIECCOB M SABJICHUH, IPU PEIICHUH 337124 U3 APYTHX yUeOHBIX IPEIMETOB

5.2 | OmupejelneHue, TeopeMa, ClIe/ICTBHE, J0KA3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

1 Yucna u BBIYHUCIEHUS

11 Harypanbnslie u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

1.2 CreneHb ¢ paloHaJIbHBIM NOKa3aresneM. CBoicTBa cTeNeHH

13 Jlorapudm uncna. JlecATHYHbIC U HATYpAIbHBIC JOTapU(PMBbI
2 VYpaBHEHMsI U HEpPAaBEHCTBA

2.1 [IpeobpazoBanue BBIpaKEHHIA, COAECPIKAIIMX JIOTAPU(HMBI

2.2 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C pallMOHAJIbHBIM MIOKa3aTeleM

2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [Toka3arenbHble ypaBHEHHs U HEPAaBEHCTBA

2.5 Jlorapugmuueckue ypaBHEHUS 1 HEPAaBEHCTBA

2.6 Cucrembl TMHEWHBIX YpaBHEeHUH. Perienne npukiagHbIxX 3aja4 ¢ MOMOIIBIO CUCTEMbI TMHEHHBIX YpaBHEHHH

2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB

28 HpI/IMeH(EHI/Ie YPaBHEHMH, CUCTEM U HEPAaBEHCTB K PEIICHUI0 MAaTEeMaTUUECKUX 3aJay U 3aJlad U3 pa3IMyHbIX 001acTeil HAyKu U

peaIbHOM JKU3HU

3 OyHKIHH U TpaduKu

31 Oynkius. Ilepuonmueckne ¢ynkuuu. [IpomMexyTkm MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI M MHUHUMYMBI (DYHKIIWH.
' HauOonbIiee 1 HauMeHbllee 3HaUeHnEe (PYHKIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

3.3 [Toka3zarenbHas u orapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku

3.4 Wcnonp3oBanue rpadukoB GyHKUINN Ui pellIEHUs] ypaBHEHUI U IMHEHHBIX CUCTEM

35 Hcnonb3oBanue rpadukoB GyHKIMHA U1 HCCIIEAOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIe BO3HUKAIOT NP PEIICHUH 33/1a4
' U3 JPYTUX Y4eOHBIX MIPEIMETOB U pealIbHOM JKU3HU
4 Hauana maremMaTHueCKOro aHajn3a

4.1 HenpepeiBable pyHKIIMU. MeTon HHTEPBAIOB /17151 pELIEHHs] HEPaBEHCTB

4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM

4.3 [TpousBoHbIE AeMeHTapHbIX QyHKINNA. DOpMYITbl HAX0XKIEHUS TPOU3BOJHON CYMMBI, IPOU3BEACHHS M YACTHOTO (QYHKIUI

44 [IpumeHeHne MPOU3BOAHONW K HCCIIEAOBAHUIO (YHKIMH Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxokaeHue HauOOJIBIIEro U
' HAaUMEHBIIIEr0 3HaUYeHUS PYHKIIMH Ha OTpE3Ke

45 [IpumeHeHre NPOU3BOAHOM Il HAXOXKJEHHWsS HAWJIy4IIero peleHHus B NPUKIAAHBIX 3a1adax, JUIs OINpeesieHUs] CKOPOCTH
' nporiecca, 3a1aHHOT0 (POPMYIION MK TpadhUKOM

4.6 [TepBooOpa3nas. Tabnuia nepBooOpa3HbIX




4.7 WuTerpai, ero reomerpudeckuii u Gpusuveckuii cMbeIci. Beraucienne naterpana mno gopmyne Herotona — JleiiOHuMIa

ITPOBEPAEMBIE HA EI'S 110 MATEMATHUKE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHMSI OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATaAM OCBOECHUSI OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMBbl
cpeaHero oo1ero o0pazoBaHus

Bnanenne meromaMu J10Ka3aTeNbCTB, alTOPUTMAMM PEHICHUS 3a/1ad; yMeHHe (OpMYIHpOBATh M OIEPUPOBATH
NOHATHAMM: OIPENEICHUE, aKCHOMa, TEOPEMa, CIEICTBUE, CBOMCTBO, IPHU3HAK, J0KA3aTEIbCTBO, PaBHOCHIIBHBIC
(OpMyJIMPOBKH; MPUMEHITh UX; YMEHUE (POPMYIHUPOBATH 0OpATHOE U MPOTUBOMNOJIOKHOE YTBEP)KJIEHUE, IPUBOIUTD
IPUMEpPbl ¥ KOHTPIPUMEPHI, HCIOJIb30BaTh METOJA MaTEeMaTHUYECKOM MHIYKIWH; IPOBOIAUTH JOKA3aTEIIbHBIC
pacCyXJIeHMsl IpU PEUICHUM 3a/ad, OLEHUBATH JIOTMYECKYH IPAaBWIBHOCTH PACCYXACHHUM; YMEHHE OIEepUpOBaTh
HNOHATUAMM: MHOYKECTBO, IIOJMHOKECTBO, OIE€pallMM HaJ MHOXKECTBAMH; YMEHHME HCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN aImapar s ONMCAHHUS PEaJbHbIX IIPOLECCOB U SBJICHUM U IIPU PEUICHUH 337ad, B TOM YHCIIE U3
JIpyrux y4eOHBIX NpPEAMETOB; YMEHHE OIepUpOBaTh HOHATUSAMM: Tpad, CBS3HBIA Ipad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh M OIKMCHIBATh Tpadbl Pa3IUYHBIMH CIIOCOOAMHU; HCIOIB30BATh rpadbl MPU PELICHUU
3aj1a4

YMeHHe OonepupoBaTh NOHATHUSAMU: HATypalbHOE YHUCIO, LIEJIOE YUCIIO, CTEIEHb C LEIbIM I10Ka3aTelleM, KOPEHb
HaTypaJIbHOM CTENEeHM, CTENEHb C PAllMOHAJIBHBIM I10Ka3aTelIeM, CTENEHb C JEHCTBUTENbHBIM MOKa3aTelleM, Jorapudm
4HuClIa, CHHYC, KOCHHYC M TaHICHC IIPOU3BOJIBHOIO YHCJIA, OCTAaTOK II0 MOJIYJIIO, PAalHMOHAIBbHOE YHCIIO,
VUPPALMOHAIBHOE 4YHUCJIO, MHOXECTBA HATypPalbHBIX, LEIbIX, PALUOHAIbHBIX, ICHCTBUTEIBHBIX YHCEN;, YMEHHE
UCIOJIb30BaTh MPU3HAKU JAEIMMOCTH, HaUMEHBIIMHA OOImMH JenuTeNnb M HauMeHbllee oOllee KpaTHOE, aJroOpuTM
EBximna npu penieHuM 3anad; 3HAKOMCTBO C Pa3jIMYHBIMM IO3ULHAOHHBIMM CHUCTEMaMH CUHCIECHUS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUEHUI U mpeoOpa30BaHus BBIPAKEHUH CO CTEMEHSMHU M JiorapupmamMu, npeodpazoBaHUs
JIpOOHO-PALIMOHAIBHBIX BBIPAXKEHHUM; YMEHHE OINEpUpOBaTh IMOHATUSAMHU: IIOCIEI0BATEIbHOCTh, apU(pMeTHUECKas
nporpeccusi, reoMeTpudeckas mporpeccusi, 0€CKOHEUHO YObIBaroIlas reoMeTpruuecKasl Iporpeccus; yMeHue 3a/1aBaTh
MOCIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OpMYJ; yYMEHHE ONEpUPOBATH MOHITHSIMMU:
KOMIIJIEKCHOE YHCII0, CONMPSKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4Kcia, ¢popma 3amnucu
KOMIUIEKCHBIX ~ 4Mced (TeoMeTpuueckas, TpPUTOHOMETpHYecKas M anreOpanueckas); yMeTb IPOU3BOJIUTH
apupMeTHUeCKue EeHCTBHSI ¢ KOMIUIEKCHBIMU YHMCIaMU; MPUBOJUTH MPUMEPHI MCIIOJIb30BaHUS KOMIUIEKCHBIX YHCEN,
ONEPUPOBATH MOHATUAMU: MATpULA 2X2 ¥ 3X3, ONPENEIUTENb MATPULIBI, TEOMETPUUECKUI CMBICIT OIIPEIETUTENS
YMeHue  OonmepupoBarb  IMOHATUAMH:  PAlMOHAIBHBIC,  HUPPALMOHAIBHBIC,  IIOKA3aTCJIbHbIEC,  CTEICHHBIE,
Jorapudmuyueckrie, TPUrOHOMETPUUECKHUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONEPUPOBATh MOHATHIMHU:
TOKIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO, CHCTeMa YPaBHEHUH U HEpPaBEHCTB,
PaBHOCWJIBHOCTh YPAaBHEHMI, HEPABEHCTB U CHCTEM; YMEHHE PEIIaTh YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI C TOMOIIBIO




pa3NMYHBIX TMPHEMOB; pELIaTh YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBl C MapaMETpOM; MPHUMEHSATh ypaBHEHHS,
HEPaBEHCTBA, UX CUCTEMBI JJIs pEIIEHUs] MaTeMaTUUECKUX 3ajiad U 3a1a4 U3 pa3IMuHbIX 00JacTell HayKu U pealbHOM
KHU3HH

YMeHue onepupoBaTh MNOHATHAMM: (QYHKLIHSA, YETHOCTh (PYHKLUMH, NEPUOJUYHOCTh (DYHKIUH, OrpaHMYEHHOCTb
(GyHKLIMH, MOHOTOHHOCTh (YHKIHH, SKCTpeMyM (YHKLIWHU, HauOoOJbIIee W HaWMEHbIIEe 3HAYCHUS (DYHKIUH Ha
IPOMEXKYTKE, HelpepblBHAs (YHKLIMS, aCUMITOTHI rpaduka (yHKIMH, TepBas M BTOpas MPOMU3BOJHAs (DyHKIMH,
TeOMETPUYECKUI U (PU3UUECKUN CMBICI MPOU3BOIHOM, NEPBOOOPA3Hasi, ONpPENeIEHHBI HHTETPAl, YMECHHE HAXOAUTh
aCUMIITOThI Tpaduka (QyHKIMU; YMEHUE BBIUUCIATH NIPOU3BOAHBIE CYMMBbI, IPOM3BEACHUS, YACTHOIO U KOMIIO3ULIUU
(GyHKINH, HAXOOUTHh YpaBHEHHE KacaTeNbHOU K rpaduKy (yHKINHU; YMEHUE HAXOJUTh MPOU3BOIHBIC JIEMEHTAPHBIX
(GyHKLUH; yMEHUE UCIOIb30BaTh MPOU3BOIAHYIO JUIsl UCCIEI0BaHUA (YHKLUH, HAXOAUTh HauOOJbIINE U HAUMEHbILIUE
3HaYeHHUs (YHKIMNA; CTPOUTH TpapUKd MHOTOWICHOB C HCIOJIB30BAHMEM amlapara MaTeMaTHYeCKOTo aHaJN3a;
OPUMEHATh TNPOU3BOAHYIO MAJIS HAXOXKICHUS HAWIY4IIEro pPEUIeHHUs B MPHUKIAJHBIX, B TOM YHCJIE COLMAJIbHO-
HYKOHOMHYECKUX M (PU3MUYECKUX 3a/1a4ax; HAXOAUTh IUIOMAAN B 00BbEMBI (PUTYp C TIOMOIIBIO MHTETpajia; MPUBOAUTH
IpUMeEpPbl MAaTEMAaTHYECKOT0 MOAEIMPOBAHHUS C IOMOLIbIO U depeHIIMabHbIX YPaBHEHUN

YMeHue onepupoBath NOHATHAMU: TpaduK GyHKINHU, 0OpaTHAsE QYHKIHS, KOMITO3UIHS (DYHKIHHA, THHEHAS HyHKIHS,
KBajJipaTuyHas (QyHKUUS, paloHaidbHas (QyHKUUS, CTeNeHHas (QYyHKUUS, TPUTOHOMETPUYECKUE (QYHKIHMU, OOpaTHbBIE
TPUTOHOMETpHUYECKHE (PYHKIMH, TIOKa3aTenbHas U iorapudMudeckas GyHKINH; YMEHUE CTPOUTH TPa(UKH U3yIeHHBIX
(YHKIMIA, BBINOIHATH NpeoOpa3oBaHus TpaUKOB (YHKIMHA, WUCIONB30BaTh IpadUKH IS U3YyYCHUS IMPOLECCOB U
3aBUCHMOCTEH, NMpPU pEHICHUH 3a/1ad W3 JPYruX y4eOHBIX INPEIMETOB W 331ad M3 pPealbHOM JKU3HHU; BBIPAXKATh
dopMynaMu 3aBUCHMOCTH MEXIy BEIMYMHAMH; HCIIOJIB30BaTh CBOICTBA M Trpadukd (YHKOIUNA IS peIIeHUs
ypaBHEHM, HEpaBEHCTB M 3a/ay C MapaMeTpaMu; U300paXkaTb Ha KOOPAMHATHOW IIOCKOCTH MHOXECTBA pEIICHUH
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

YMeHue pemaTh TEKCTOBbIE 3a7a4dl Pa3HbIX THIIOB (B TOM YMCJIE HA MPOLEHTHI, TOJU U YacTH, HA JBM)KEHUE, paboTy,
CTOMMOCTb TOBapOB MU YCIYI, HQJOTH, 3aJaud W3 OOJACTH YNpaBICHUS JUYHBIMU M CeMEHHBIMU (MHAHCAMM);
COCTaBJIATh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA W MX CHCTEMBI 10 YCIOBMIO 33JayH, MCCIEIOBATH IOJyYEHHOE
peleHre W OLEHWBATh IPaBAONOAO0HOCTh PE3yNbTaTOB; YMEHHE MOJCIMPOBATH peajibHble CUTYAIlMH Ha SI3BIKE
MaTeMaTHKHU; COCTABIIATh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 33Ja4yH, HCCIIEIOBATh
MIOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arlapara anreOpbl, HHTEPIPETHPOBATH TOJTYYSHHBIA PE3yJIbTaT

YMeHue omepupoBaTh MOHATUAMU: CpeaHee apupMeTHdecKoe, MeauaHa, HauOoJiblliee W HAaUMEHblIee 3HAYCHMS,
pa3max, IWCHepCHs, CTaHIApPTHOE OTKIIOHEHHWE YHUCIOBOrO Habopa; yMEHHE W3BJIEKAaTh, HHTEPIPETHPOBATH
UHpOpPMaLIMIO, TPEACTaBIEHHYI0 B TalnMuax, Ha JauarpamMmax, rpadukax, OTpaXkalollyl0 CBOWCTBA peabHBIX
TIPOIIECCOB W SIBJICHHUI; TPEACTABISITh HHPOPMAIIHIO C TIOMOIIBIO TaOJNHI M TUArpaMM; UCCIIEI0BaTh CTATHCTUYECKUE
JTaHHbIe, B TOM YHUCIIe C NMPUMEHEHHEM IpaUuyecKUX METOJOB U DJIEKTPOHHBIX CPEACTB; IpaMuecKu HcciIeloBaTh
COBMECTHBIE HAOIIOJICHHS C TIOMOIIBIO THarpaMM PAcCEHBAHUS U IMHEHHON PerpecCHu

YMeHue onepupoBaTh MOHATUSAMH: CIIyYalHBIA ONBIT U CIy4dailHOE COOBITHE, BEPOSITHOCTH CIy4YailHOro COOBITHS;
YMEHHE BBIYHCISTH BEPOSITHOCTh C HWCIOJB30BAHHUEM TpapUUEecCKHX METOAOB; MPHUMEHSITh (POPMYIBI CIOXKCHHS WU




YMHOXXEHHUSI BEPOSTHOCTEH, (OpMyIy IOTHOW BeposATHOCTH, (opmyny bepHymiu, komMOuHATOpHBIE (AaKTHl U
(dbopMyIibl; OLIEHUBATHh BEPOSITHOCTU PEAbHBIX COOBITUH; YMEHHE OINEpPUpPOBATh MOHITUSIMH: CllydailHas BeIMYMHA,
pacrpeziefieHue BEPOSTHOCTEH, MAaTEMaTH4YECKOE OXKUJAHUE, TUCIEPCUs U CTAaHJAPTHOE OTKJIOHEHHUE CllydaiiHOU
BEJIMYMHBI, QYHKIIUU paCIpe/Ie]IeHUs U TUIOTHOCTU PaBHOMEPHOTO, IT0Ka3aTeIbHOTO0 U HOPMAJIBHOTO paclpeeeHUI;
YMEHME MCIIO0JIb30BaTh CBOMCTBA M3YUEHHBIX PACHpPEIEICHUN JUI PELEeHUs 3a/1ad; 3HAKOMCTBO C MOHSTHUSIMM: 3aKOH
OOJIBIIMX YHCEI, METO/Ibl BEIOOPOYHBIX HCCIICOBAHUI; YMEHUE MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
YHCeN B IPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHUE ONIEPUPOBATH MOHATUSMH: COUYETaHHE, IEPECTAHOBKA, YHCIIO
COUYETaHM, YUCIIO TIepecTaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHATh KOMOMHATOPHBIE (aKThl U PACCYXKACHUS IS
pemieHus 3a7ad; OLCHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHIA; COCTAaBIATH BEPOATHOCTHYIO MOAETh U
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT
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YMeHue onepupoBaTh MNOHATHAMU: TOUYKA, IIpsiMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Iy, BEJIMYMHA YIJIa, IJIOCKHM
yroJl, JBYTPaHHBIA YroJ, TPEXTPaHHBIA YToJl, CKpEeIIMBAIOLIMecs NpsMble, MapajuleIbHOCTh U MEPHEHIUKYIIPHOCTh
IOPSIMBIX M IUIOCKOCTEM, Yroi MeXIy NPSMBIMH, Yrojdl MEXAy HpsIMONM U INIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH,
paccTossHUE OT TOYKU JO IUIOCKOCTH, PAacCTOSIHME MEXIy IMpPSIMBIMH, PAcCTOSIHME MEXIy IJIOCKOCTSIMHU; yMEHHE
UCIIOJIb30BaTh IIPU PEIIEHUHU 3a/ay W3Y4EeHHbIE (DaKThl U TEOPEMbl IUIAHUMETPUHU; YMEHHE OLIEHHUBATH pPa3MeEphl
00BEKTOB OKPY>KAIOLIEr0 MUpa; CTPOUTh MaTEMATUYECKHE MOJIEIH C IIOMOUIbI0 T€OMETPUUECKUX MOHITUN U BEIUYMH,
pelaTh CBA3aHHbIE C HUMU ITPAKTUUECKHE 3a/1a4U

YMeHue onepupoBaTh MOHATUAMU: IUIOIAAb GUIYpbl, 00bEM (DUTYPbI, MHOTOTPAaHHUK, IPABUIIbHBII MHOTOTPaHHUK,
ceueHre MHOIrOrpaHHMKa, KyO, mapajuienenunes, npu3Ma, nupamuaa, Gurypa u moBepXHOCTb BPALIEHUS, LUIUHID,
KOHYC, 11ap, cdepa, miomanb cQepsl, MIolaab MOBEPXHOCTH MUpaMUIbl, IPU3MBbI, KOHYca, WIMHJpa, 00bEM KyOa,
IIPSIMOYTOJIBHOTO NIapajuleenuIe1a, MMpaMubl, IPU3MBI, IWINHAPA, KOHYCa, lIapa, pa3BEPTKa IOBEPXHOCTH, CEUECHUS
KOHYcCa ¥ IWJINH/PA, NapajulebHbIe OCH WJIM OCHOBAHUIO, CEYEHUE I1apa, IIOCKOCTh, Kacarolascs cepbl, LIUINHIPA,
KOHYCa; YMEHHUE CTPOUTh C€UEHUE MHOTOIpaHHMKA, U300pakaTh MHOTOTPAHHUKH, (GUTYPBl U TIOBEPXHOCTH BpPALIECHUS,
UX CEYEHHUs, B TOM UYHUCIIE C TIOMOIIBIO IEKTPOHHBIX CPE/ICTB; YMEHHUE MPUMEHATh CBOMCTBA T€OMETPUUYECKUX (DUTYD,
CaMOCTOSITENIbHO (DOPMYJIMPOBATh OIpPENEIEHUs] U3ydaeMbIX (pUryp, BBIABUraTh TMIOTE3bl O CBOMCTBAX M MPHU3HAKAX
reoMeTpUUecKux (uryp, OoOOCHOBBIBaTH WJIM ONPOBEPraTh MX; YMEHHE MPOBOJIUTH KIAacCUPUKALUIO (QUrYp IO
Pa3IMYHBIM NIPU3HAKAM, BBIIIOJIHATh HEOOXOAMMBbIE JONOJHUTEIbHbIE TOCTPOSHHUS
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YMeHnue oneprupoBaTh NOHATUSIMU: IBUKEHUE B TPOCTPAHCTBE, MAPAIJIEIbHBINA MEPEHOC, CAMMETPHS Ha TIJIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, IpeodpazoBanue Moao0us, mogo0HbIe PUTyphl; YMEHUE PacIO3HABATh PaBHBIC U MOJ0OHbBIE
(GuUTyphI, B TOM YHCIIe B IPUPOJIE, HICKYCCTBE, APXUTEKTYPE; UCIIOIH30BATh T€OMETPUUYECKHNE OTHOIICHUSI TIPH PEIICHUN
3a/1a4y; HAXOJUTh T€OMETPUUYECKHE BENUYHMHBI (IJIMHA, Yroll, IJIONAAb, O0BEM) MPU PEIICHWH 3a4ad U3 APYTUX
y4eOHBIX MPEIMETOB U U3 PEATHHOU KU3HU, YMEHUE BBIUYUCIIATH T€OMETPUYECKUE BEIIMUMHBI (JTMHA, YTOJ, TUIOMAIb,
00BEM, MIOMAAbh MOBEPXHOCTH), UCIONB3YsSd W3YYCHHBIE (POPMYIBI U METOABI, B TOM YHCIE: TUIOMIAJb MOBEPXHOCTH
MTUPAMHUJIBI, TPU3MBI, KOHYCa, TWINH/PA, TIoMaAb cPepbl; 00bEM KyOa, MPSIMOYToJIbHOTO Mapasuieienune1a, MTUpaMuIbl,
MIPU3MBI, IWIHHIPA, KOHYCA, [1apa; YMEHHe HaXOAUTh OTHOIIIEHHE 00bEMOB MOAOOHBIX QUTYD
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YMmenune OINICPHUPOBATH MOHATHUAMU: MPAMOYI'OJIbHasd CUCTEMA KOOPAHWHAT, BEKTOP, KOOPAWHATBI TOYKH, KOOPAHWHATBI
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BEKTOpa, CyMMa BEKTOPOB, NPOHM3BEJCHHME BEKTOpa Ha YHUCIO, pa3IoXEHHWE BEKTOpa MO 0a3ucy, CKaIIpHOE
IIPOU3BEJICHNE, BEKTOPHOE IPOM3BEICHHME, YroJl MEXJIy BEKTOpPaMH; YMEHHE HCIIOJIIb30BaTh BEKTOPHBIA H
KOOPJAWHATHBIN METOJ U PEIICHUS T€OMETPHUECKUX 3a1a4 U 3a/1a4 JPYTrUX y4eOHBIX MPEAMETOB

YMmeHue BbIOMpaTh MOAXOMALIMI METON Ul pelIeHUs 3aJayd; MOHUMaHHE 3HAaYMMOCTH MAaTeMaTHUKU B HU3YYEHHUH
NPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB M SBJICHUH; yMEHHE DPACIO3HABATH IPOSBICHHUE 3aKOHOB MAaTEMAaTHKH B
HCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUMCKON 1 MUPOBOM MAaTEMATUYECKOW HAYKH

IHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA EI'D I10 MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Uucna v BBIYUCIICHUS
11 Hatypanbhble u nensle yncina. [Ipu3Haku JeTMMOCTH LeNbIX YHcell
1.2 Parmonanbueie uncina. OOBIKHOBEHHBIE M IECSITHYHBIE IPOOH, TIPOLIEHTHI, OCCKOHEYHBIE MTEPUOANIECKHIE APOOH
1.3 Apudmernueckuii KOpeHb HaTYpaabHOM cTeneHu. JleHcTBUs ¢ apupMETUYECKMMH KOPHSAMHU HATypaJlbHOW CTENEHU
14 Crenens c 1enbIM okaszareneM. CTeneHb ¢ palioHaIbHBIM noka3areieM. CBOKWCTBA CTETICHH
1.5 Cunyc, KOCHHYC ¥ TAaHT'€HC YUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apDKTAaHI'€HC YHCIIOBOrO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI
17 JlelicTBUTenbHbIE yuchaa. ApudmMeTnuecKkue omnepanuu c ,I[eI‘;ICTB\I’/ITeJ'ILHBIMI/I yuciaamu. [IpuOakEéHHbIE BBIYMCIIECHUS,
MIpaBUJIa OKPYTIICHUS, TIPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHHUH
1.8 ITpeoOpa3oBaHue BbIpaXKeHUH
1.9 KomriekcHeie yncna
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 [enble 1 TpoOHO-pallMOHANIbHbBIE YPAaBHEHUS
2.2 HppanmoHanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 [enble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U IorapupMUUECKIE HEPaBEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB
2.10  YpaBHeHHus, HEpaBEHCTBA M CUCTEMBI C TapaMeTpamMHu
2.11  Marpuna cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpenenuTellb MaTPHIIBI
3 OyHKIMH U TpaduKh
3.1 OyHkuws, crnocodsl 3a1anus GyHkuu. I'padux dpyukiun. Bzaumuo obpatHbie GyHKunU. YETHBIE U HEUETHBIE DYHKLIUU.




[Tepuonuueckue GyHKIUU
OOGnacTp ompeneneHuss ¥ MHOXECTBO 3HaueHMH QyHKmuu. Hymun ¢yskumu. [IpomexyTku 3HaKONMOCTOSIHCTBA.

3.2 [TpomMexyTKH MOHOTOHHOCTH (PYHKIMH. MakcUMyMbl U MUHUMYMBI (pyHKImH. HanGomnpinee n HauMeHblee 3HaAUYCHHUE
(GYHKLIMHU Ha IPOMEXYTKE
33 Crenennas GyHKIMS ¢ HATypaJbHBIM U LENbIM Moka3ateneMm. EE cBoiicTBa u rpaduk. CoiicTBa U rpaduk KopHs N-oi
CTEIEHU
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazaTenbHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
3.6 Touku pa3peiBa. AcuMnToThl rpadukoB ¢pyHkuuid. CBolicTBa (PYHKIMI, HEMPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIOCOOBI 331aHUS TOCIIE0BATEILHOCTEH
3.8 Apudmernyeckas 1 reomMmeTpruuecKas mporpeccuu. @opmyia CII0KHBIX MPOLEHTOB
4 Hauana maTemMaTueckoro aHajinza
4.1 [TpousBonnas ¢pynkiuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (DYHKITHNA
42 IIpuMeHeHHe POU3BOAHOM K MCCIIEOBaHUIO (DYHKIMI HA MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxeHne Haubosp1ero u
HAaMMEHBIIETO 3HAYCHUs (PYHKIIUU HA OTPE3KE
4.3 [TepBooOpasnas. MuaTerpan
) MHosxecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaluuu HaJl MHOKecTBaMu. Jluarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB UM cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha III0CKOCTH
7.2 [TpsiMbIe U TITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopauHaTsl 1 BEKTOPBI
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