AHHoTanus K padoueil nporpamme COO ydyeOHOro Kypca «Ajaredpa u HayaJia
MaTeMaTnueckoro anaamsa» 10-11 kixaccos

VYueOHblil Kypc «AureOpa W Hayalla MaTeMaTHYeCKOrO aHaM3a» SIBISCTCS OIHHM W3
HanOoJiee 3HAYUMBIX B IPOTPaMMe CPEIHETr0 00IIero o0pa3oBaHusl, MOCKOIBKY, C OJTHOW CTOPOHBI,
OH o0ecreYrBaeT HHCTPYMEHTAIBHYIO 0a3y ISl H3YYCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C

JPYroil CTOPOHBI, POPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIIICHHE O0yJYarolIUXCsi Ha YPOBHE,
HEOOXOJIMMOM JUISI OCBOCHHUSI MH(OPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CJIOBECHOCTH U JPYTUX
JUCHUIUTMH. B paMkax naHHOro y4eOHOro Kypca 0OOydarolivecs OBJaJeBAlOT YHHBEPCATIbHBIM
SI3BIKOM COBPEMCHHOM HayKH, KOTOpasi (JOPMYJIHPYET CBOU TOCTHIKCHHUS B MAaTEMaTHUECKOM (hopMme.
VYueOHbI Kypc anreOpbl U Havyal MaTeMaTHYeCKOro aHaJIM3a 3aKJIaJbIBaeT OCHOBY IS
yCCHOI0 OBJIAACHUA 3aKOHAMH (1)I/ISI/IKI/I, XHUMHH, 6I/IOHOFI/II/I, IIOHUMAaHHs OCHOBHBIX TeHI[eHL[I/If/’I
Pa3sBUTHUA 5KOHOMHUKH U O6HICCTB€HHOI>1 JKHU3HH, IO3BOJIACT OPHUCHTHUPOBATHCA B COBPECMCHHBLIX
UQPPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJIb30BaTh WX JUIS JaJIbHEUIIErO
00pa3oBaHMs U B IOBCEIHEBHOM )HU3HH. B TO e BpeMs oBllajicHUEe aOCTPAKTHBIMHU M JIOTHYECKU
CTPOTUMH KOHCTPYKIHUSIMHU ajareOpbl U MaTEMAaTUYECKOTO aHAIM3a Pa3BHBACT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh HCTHHHOCTb, JIOKA3bIBATh YTBEPIKACHHUS C MOMOIIBIO WHAYKIIUHU U
paccyxaath JEIyKTHBHO, HCIIOJIB30BaTh OOOOIIEHHWE M KOHKPETH3alWI0, a0CTparkpoBaHUE U
aHaJIOTH10, (POPMHUPYET KPEATUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe wusydeHus yueOHOro kypca «Airebpa M Hadajga MaTEMAaTHYECKOTO aHAJIM3a»
O6y‘~IaIOHII/I€CH moJry4daroT HOBBIII  OIIBIT peliCHUd IMPUKIAIHBIX 3a7a4, CaMOCTOATCIbHOI'O
MOCTPOCHHSI MAaTEMAaTUYECKUX MOJCICH peallbHbIX CHUTYallud, MHTEPIPETAIlMH IOJyYEHHBIX
pCIICHHIA, 3HAKOMSTCS C NMPUMEpPaMHU MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TNPUpPOJE, HAyKEe U
HCKYCCTBE, C BBIJAIOIIMMHUCST MATEMATUICCKUMH OTKPBITUSMU U UX aBTOPAMHU.

VY4eOHbIli Kypc 00J1aaeT 3HAYUTEIILHBIM BOCIIMTATEIBHBIM TOTCHIIMAIOM, KOTOPBIN
peanu3yercss Kak dYepe3 y4yeOHBI MaTepHall, CIIOCOOCTBYIOIINK (OPMHPOBAHUIO HAYYHOTO
MHPOBO33PEHHUS, TaK U yepe3 crenuuKy yueOHON IeATeabHOCTH, TPEOYIOLIEH Mpo10JKUTENbHOM
KOHIOCHTpAalMK BHUMaHHA, CAMOCTOATCIBHOCTHU, AKKYPATHOCTH U OTBETCTBCHHOCTH 3a HOHy‘IeHHBII\/'I
pe3yJbTar.

B ocHoBe Meroauku 00ydeHHs anreOpe W HayajlaM MaTeMaTHYeCKOrO aHajau3a JICKUT
JeSITeIbHOCTHBIN MPUHIUI O0yUYEHUSI.

B ctpykType ydeOHOro kKypca «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAIM3a» BBIJEICHBI
CIICAYIONIHNE COJICPKATCIIbHO-METOAMUECKUE JIMHUM: «Uuciaa W BeUUCICHHS», «DyHKIMH W
rpadukn», «YpaBHEHUS M HEpaBeHCTBa», «Hauama maremaTwueckoro aHaimsa», « MHOXECTBa U
noruka». Bee OCHOBHBIE COJIEpKATEIBHO-METOIUYECKUE JIMHUU U3YYarOTCs Ha MPOTSIKCHUU JBYX
JeT o0y4YeHHs Ha YPOBHE CpeIHEero oOIIiero oO0pa3oBaHMsI, €CTECTBEHHO JOIOHSIS IPyT JApyra u
MOCTETICHHO HACHIIIAsACh HOBBIMH TEeMaMH W pasjenamu. JlaHHbBIA y4eOHBIH Kypc SIBISICTCS
HHTCTPAaTUBHBIM, ITIOCKOJIBKY O6’I)€I[I/IH$I€T B cebe COACPIKAaHNEC HECKOJIbKUX MAaTCMATUYCCKUX
JTUCITUTIIINH, TaKUX Kak anreOpa, TPUTOHOMETPHUS, MAaTEMAaTHYECKUM aHaju3, TEOpUS MHOXKECTB,
MaremMaTtuveckas Joruka u japyrue. [lo mMepe Toro kak oOydaromruecs OBIIaJeBalOT BcE Ooee
IIUPOKUM  MaTeMaTHYECKMM  amnmapaToM, Yy HHX TIOCIeoBaTeNibHO  (opMupyercs U
COBCPUICHCTBYECTCA YMCHHE CTPOUTH MATCMATHYCCKYIO MOICIIb peaﬂBHOﬁ CUTyallui, MPUMCHATH
3HAHUS, TMIOJNIyUYCHHbIE TMPH HW3YYCHUH YYeOHOrO Kypca, Ui PEIICHUS CaMOCTOSTEIbHO
cOpMyITHPOBaHHOW MaTeMaTHYECKOU 3aj[auH, a 3aTeM WHTCPIPETUPOBATH CBOW OTBET.

ConeprkaTenbHO-MeTOInYecKast JIMHUS «YHCna ¥ BBIUUCIICHUS» 3aBepliaeT (GOpMHpPOBAHUE
HABBIKOB WCIIOJIb30BAaHUS JICHCTBUTENBHBIX YHCEN, KOTOPOE OBbLJIO HAyaTO Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Ha ypoBHe cpemanero obiero obpa3zoBaHUs 0c000€ BHUMAHUE YJENSETCS
(hOpMHUPOBAHHUIO HABHIKOB DPAIIMOHAIBHBIX BBIYMCICHUH, BKIIOUYAIOMUX B CE€OS HCIOJIB30BAHHE
Pa3IMIHBIX (bOpM 3alucu  4ucjia, YMCHHE [CJIaTb IMPUKUIAKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHBIe
BBIYUCIICHUSA, OLCHHUBATH YHCJIOBLEIC BBIPAXKCHUA, pa6OTaTB C MAaTeMAaTHYCCKHUMU KOHCTAHTaAMM.
3HaKOMBIE O0YYarOIIMMCSI MHOXKECTBA HATYPAJIbHBIX, IIEIBIX, PAIMOHATIBHBIX W JIEHCTBHTEIBHBIX
YHCeN JIOTIONHSAIOTCS MHOXXECTBOM KOMIUICKCHBIX YHCEN. B KaXJIoM M3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHbIE €My cHenM(uueckue 3aJadd M ONepaluu: JeJCHHE Halemo,



OTICpUPOBAHNE OCTaTKaMHU Ha MHOXXECTBE IEJBIX YHCEN, OCOObIE CBOMCTBA pPAIlMOHAIBHBIX H
HMPPAMOHATILHBIX YHCEN, apu(METHUECKUE OIepallii, a TaKKEe M3BJICUYEHHWE KOPHS HaTypajJbHOMN
CTEIEHU Ha MHOXECTBE KOMIUJIEKCHBIX 4Kcell. biiarogaps nocinenoBareibHOMY paclIMpeHUI0 Kpyra
KCTOJIb3YEMBIX YHCENl U 3HAKOMCTBY C BO3MOKHOCTSIMH UX TMPUMEHEHUS JUIsl PEIICHUS Pa3IuyHbIX
3a1a4 GOPMHUPYETCS TPEICTABIICHUE O €IMHCTBE MAaTEeMATHKH KaK HAYKH M €€ POJH B MOCTPOCHUH
MOJIETIEH peaIbHOTO MUPA, IIIUPOKO UCIIONIL3YIOTCS 0000IIEHUE i KOHKPETU3aIlHSI.

Jluaust «YpaBHEHUST M HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUH BCEro OOYYCHHS Ha
ypOBHE CpeaHero oO0mero o0pa3oBaHMs, IOCKOJIBKY B KaxaoMm pasaene [Iporpammbl
MPEyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3aqad. B pesynbrare oOydarommecs OBIIAJCBAIOT
pPa3IMYHBIMM ~ METOJAaMU  PEILICHUS  PallMOHAJbHBIX, HPPALMOHAIBHBIX,  IOKa3aTeJIbHbIX,
JoTapu(PMHUUECKUX M TPUTOHOMETPUYECKHUX YPAaBHEHHI, HEPAaBEHCTB M CHCTEM, a TakKe 3ajad,
coaepkamux napamerpbl. [logydeHHbIE yMEHHS MIUPOKO MCHOJIB3YIOTCS MPHU HUCCIETOBAHUU
(GYHKIMA ¢ TTOMOIIBIO MPOU3BOJIHOM, MPU PEIICHUH TMPHUKIAAHBIX 3a7a4 W 3a]a4 Ha HaXOXXICHUE
HauOOJIBPIIMX M HAaUMEHBINUX 3HadYeHMH (yHkumu. JlaHHAsS cojepikaTeiabHas JIMHUS BKIIOYACT B
cebs Takxke (QOopMHUpOBAHME YMEHHUH BBIMONHATH Pacdy€Thl MO QopmyiaMm, Mpeodpa3oBaHUS
palMOHAIBHBIX, MUPPALUOHATBHBIX W TPUTOHOMETPUUECKUX BBIPAKECHUN, a TAKKE BBIPAKCHHI,
COJICpKaIllMX CTEIIeHH U JIoTapuMbl. braromaps wu3ydeHUIO0 anreOpanveckoro marepuana
MPOUCXOAUT AAJIbHEHIIIee PA3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIUICHHS] 00yJarouxcs,
(GOpMHUPYIOTCSI HAaBBIKM JICTYKTHUBHBIX PAacCYyXIEHUH, pPabOTBl C CUMBOJBHBIMH (OpMaMH,
MIPEJICTABJICHHSI 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEPaBEHCTB. AurebOpa
npeniaraeT 3QQeKTUBHbIE WHCTPYMEHTHI JUIS PEIICHUS MPAKTHUUYECKUX M eCTECTBEHHO-HAayYHBIX
3a/1a4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKAa HAYKH.

CopepxarenbHo-MeTonuYeckass JAUHUS «DyHKIUU U TpadUKU» TECHO MEperieTaeTcsl C
OPYTUMH JTUHUSMHU y4eOHOrO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3a7a€T MOCIe0BaTEIbHOCTD
u3ydeHHus: MaTepuana. l3ydeHue  CTENEHHOW, MOKa3aTeNbHOW, JIorapuMUYECKOH |
TPUTOHOMETPUYCCKUX (PYHKIIHHA, UX CBOMCTB U TPadUKOB, HCIIOIb30BaHHE (HYHKIUN IS PEIICHHS
3a/1a4 U3 JIPYTrUxX y4eOHBIX MPEIMETOB U PEATbHON JKU3HU TECHO CBS3aHO KaK C MaTeMaTHUYECKUM
aHAJIM30M, TaK U C pelIeHHeM YpaBHEHHI U HepaBeHCTB. [Ipu »ToM OoJbIlI0Oe BHUMAHHUE yAETSETCS
(hOopMHUPOBAHHUIO YMEHHUSI BBIpaKaTh (HOPMyJIaMUA 3aBUCUMOCTH MEXIY Pa3IUYHBIMU BEITUYHHAMH,
HCCTIe0OBaTh IOJMY4YEHHbIE (PYHKIMU, CTPOUTh HX Tpaduku. Marepuan 3TOH comepkKaTeIbHOU
JIMHUU HAIIeJIEH HAa pa3BUTHUE YMEHUU U HABBIKOB, MO3BOJISIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXIY
BEeJIMYMHAMU B Pa3NUYHON (QopMme: aHaIUTHUECKOH, rpaduueckoil u crnoBecHoil. Ero usydenwue
CHOCOOCTBYET PAa3BUTHUIO aNTOPUTMHYECKOTO MBINIICHHs, CIOCOOHOCTHM K OOOOIICHHI0 W
KOHKPETH3allM1, UCIIOJIb30BAHUIO aHAJIOTUM.

ConepxarenpHas nuHUS «Hauyana maTemMaTH4ecKOro aHaiau3a» IO3BOJSET CYIIECTBEHHO
paCHIMPUTH KPYT KaK MaTEMaTHYECKUX, TaK U MPHUKIAIHBIX 3a7a4, JOCTYMHBIX 00yJarOIIMMCS, TaK
KaK y HHUX TIOSIBJISIETCS BO3MOXHOCTH CTPOHUTH TpadUKH CIOXKHBIX (PYHKIUN, OMPENEISITh HX
HauOOJIbIIINE M HAUMEHBIIHME 3HAYEHUS, BBIUUCIATH TUIOMAAN (QUTYp U O0OBEMBI Tel, HAXOIUTh
CKOPOCTH M YCKOpeHHs TmporeccoB. JlaHHas coaepikareiabHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TMOCTPOCHHSI MAaTEeMAaTHUYECKUX MOJENICH PEeaIbHbIX CUTYaIlui, MO3BOJISIET HAXOUTh
Haujydlllee pelIeHHe B MPUKIATHBIX, B TOM YHUCJIE COLHUAIBbHO-3KOHOMUYECKUX, 3a/layax.
3HAaKOMCTBO C OCHOBAaMHM MAaT€MAaTUYECKOTO aHallh3a CIOCOOCTBYET pPa3BUTHIO a0OCTPaKTHOTO,
(hopManIbHO-TOTHYECKOTO M KPEAaTHMBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBIICHUSI 3aKOHOB MaTeMaTWKH B HayKe, TeXHUKe M HCKyccTBe. OOydaromuecs Y3HAIT O
BBIIAIOIINXCS Pe3yNbTaTaX, MOJNYyYEHHBIX B XOJA€ Pa3BUTHs MaTeMAaTUKH KakK HayKd, U 00 uX
aBTOpax.

ConepxarenpHO-MeTOIUUECKast THHUS « MHOXKECTBA M JIOTUKA» BKJIIOYACT B CEOS DJIEMEHTHI
TEOPUH MHOXKECTB W MaTEMaTHYECKOW JIOTHKU. TeOopeTHKO-MHOXKECTBEHHBIE TMPEICTaBICHUS
MMPOHU3BIBAIOT BECh KypC IMIKOJBbHONW MaTeMaTHKH M MPEJIaraloT Haubojiee YHUBEPCATbHBIN S3BIK,
OOBETUHAIONIMK BCE pasfeinbl MaTeMaTUKH © €€ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HBIC
MaTeMaTUYeCKUe [UCLUMIUIMHBI M HMX MPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO JaTh
BO3MOXXHOCTh 00ydYarIieMycsi TOHMMATh TEOPETUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOM
MaTeMaTUKU U HMCHOJb30BaTh €r0 JJisi BBIPAKEHHS CBOMX MBICIEH. JIpyruM Ba)KHBIM MPU3HAKOM
MaTEeMaTHKU KaK HayKH CJelyeT MpHh3HaTh CBONCTBEHHYIO €H CTpOroctb OOOCHOBAaHUU W
CJIeIOBaHHME ONpPENENEHHBIM MpaBUIaM MOCTPOCHUS J0KA3aTeIbCTB. 3HAKOMCTBO C 3JEMEHTaMU



MaTeMaTHYeCKOM JIOTMKH CIIOCOOCTBYET pAa3BHTHIO JIOTUYECKOTO MBIIUICHUST O00ydJaronIuxcs,
MO3BOJISIET UM CTPOUTHh CBOU PACCYXIICHUS Ha OCHOBE JIOTUYECKUX IpPaBHI, (OPMUPYET HABBIKU
KPUTHYECKOTO MBIIIICHHSL.

B y4eOHOM Kypce «AnreOpa W Havaima MaTeMaTHYECKOTO aHAN3a» MPHCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJCIUPOBAHHS, KOTOPBIE IPU3BAHBI CIIOCOOCTBOBATh ()OPMHPOBAHUIO HABHIKOB
MIOCTPOCHHSI MOJICTICH pealIbHBIX CUTYallMi, MCCIEAOBAaHUS ITHX MOJIENCH C IMOMOINBIO armapara
areOphl 1 MATEMAaTUYECKOTO aHAIM3a, UHTEPIIPETALMY TTOJTYYSHHBIX pe3yabTaToB. Takue 3amanus
BIICTCHBI B KOKIBIHA U3 Pa3AeiiOB IPOrPaMMBI, TOCKOJILKY BECh MaTepuai y4eOHOTO Kypca IIHPOKO
WCIIOJIB3YETCS JJIsl pelIeHUs MPUKIAAHBIX 3a1ad. [Ipu pereHnn pealbHbIX MPAKTUYECKUX 3a1ad
oOyyaroimuecsi  pa3BUBAIOT  HAOMIOJATEIbHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HUCIOJb30BATh AHAIOTHIO, 0000mATh W KOHKPETU3HPOBATH IPOOIIEMY.
JlesaTenbHOCTh 1O (OPMHPOBAHUIO HABHIKOB pPEIICHHS TPUKIAIHBIX 3aJa4 OpPraHu3yercs B
nporiecce U3y4eHHs BCEX TeM yU4eOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTHYeCKOTO aHaIH3ay.

Ha m3ydyeHnue ydeOHOTO Kypca «Anredpa u Hayalla MaTeMaTHYECKOTO aHAJIN3a» OTBOIUTCS
272 qaca: B 10 xiacce — 136 yacoB (4 yaca B Hezeno), B 11 kinacce — 134 vacoB (4 4aca B HeZleqio).
COJAEPXAHUE OBYUYEHMUS

10 KJIACC

Yuciia 1 BbIYMCICHUA

Pannonanehpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOM, IPOLEHTHI, OECKOHEUHBIE
nepuonuveckue npoou. [Ipumenenue apoOeil U MPOUEHTOB IS PEHICHUS MPHUKIAIHBIX 337134 U3
Pa3JIMYHBIX OTPACIEH 3HAHUM U PEaIbHOM KU3HU.

JeiicTBuTenpHble yKcaa. PalyoHalbHble M HppalMOHAIbHbIE 4YHCIA. ApHUPMETHYECKHUE
olnepauuu € JCHCTBUTENbHBIMU YUCIAMHU. MOZIyib IEHCTBUTEIBHOIO YMCIA U €r0 CBOMCTBA.
[TpubnnxEHHBIE BBIYMCICHUS, IPAaBUIIa OKPYTJICHUS, IPUKU/IKA U OLIEHKA pe3yJIbTaTa BHIYUCICHUH.

Crenenp ¢ nenbiM nokaszareneM. bunom HeroTona. Mcnosb3oBanue noaxonsmieid (Gpopmel
3alUCH JEVCTBUTEIBHBIX YNCEIN JUIsl PEIICHUS IPAKTUYECKUX 3a]a4 U IIPEICTABICHUS JaHHbIX.

Apudmernueckuit KOpeHb HaTypaIbHOM CTENIEHU U €ro CBONCTBA.

CreneHb ¢ palUMOHAJIBHBIM IOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
ITOKA3aTENEM.

Jlorapugm uncna. CpoiictBa norapuma. JlecaTuuHble U HaTypabHbIE JJOrapu(MB.

CuHyC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC H
ApPKTAaHI'€HC YHUCIOBOTO apTyMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnaectBa W TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHHS.
PaBHOCWIIBHBIE YpAaBHEHHSI U ypABHEHUA-CIIEACTBUA. HepaBeHCTBO, pelieHne HepaBEHCTBA.

OcCHOBHbBIE METOJIbl PEUICHHs LENbIX U JAPOOHO-pAllMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJJHOM MEepeMEHHOM. [leeHrne MHOTO4YIeHa Ha MHOTOYJIEH ¢ OCTaTKOM. Teopema
be3y. MHorounens! ¢ nensiMu koddpunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCTOBBIX BEIPAKEHUH, COEPKAIUX CTEIIEHN U KOPHH.

WppanmonansHble ypaBHeHUA. OCHOBHBIE METObI PELIEHNS HPPALMOHAIIBHBIX YPABHEHU.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBaHue BeIpaXeHUH, COIEPKAIIMX JIOTapU(MBbI.

Jlorapudmuueckue ypaBHeHUSI. OCHOBHBIE METO/IbI PELLIEHUS JIOTApU(PMUUECKIX YPAaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. [IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BbIpaXKEHUI. PelieHne TpuroHoMeTpuuecKUX ypaBHEHUM.

Pemenne cucrem JIMHEWHBIX YypaBHEHUH. Marpuma CUCTEMBI JIMHEWHBIX YpPaBHEHMM.
Omnpenenurens MaTpuULbl 2X2, €ro reOMETPUUECKHUI CMBICI U CBOMCTBA, BBIYMCIIEHUE €70 3HAYCHMS,
IIPUMEHEHHE ONPEIEIUTEINS JUIsl PELIEHUSI CUCTEMBI JIMHENHBIX YpaBHEHMI. Penrenne npukiaaHbix
3a7a4 C TOMOIIBI0 CHCTEMBI JMHEWHBIX YpaBHeHUW. lccrnegoBaHWe NOCTPOCHHON MOJETU C
ITOMOIIIBIO MaTPHI U ONIPEAEIIUTEIEH.

[TocTpoeHne MaTeMaTH4YeCKMX MOJENIEH peaJbHOM CHTyallMd C IIOMOIIbI0 YPAaBHEHUM W
HepaBeHCTB. [IpuMeHeHNe ypaBHEHUM M HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKUX 3a1ad U 3anad
U3 PA3IMYHBIX 00JIACTEeH HAYKU U peaJIbHON KHU3HH.



DyHKUMH U TpaduKH

Oynkius, crnocodbl 3amanus (yHKuM. B3aumHo oOpatHble ¢QyHkumu. Kommosunums
dbyukumii. ['paduk GyHKImu. DnemeHTapHbie MpeoOpazoBanus TpaduKoB GyHKIIHA.

Ob6nacTh ompeneseHus U MHOXKeCTBO 3HadeHui ¢yHkuuu. Hynmu Qynkuuu. IIpomexyTku
3HaKonocTosAHCTBA. Y&rHpie u Heu€THble (yHkuuu. [lepuommueckue Qynkiuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcumMymbl U MHUHUMYMbl QyHkiuu. HauGomnblee ¥ HaumMeHbIlee
3HaueHUs! QYHKIIMU HA TPOMEKYTKE.

JIuneiiHast, KBaJpaTU4Hasi U JAPOOHO-IMHEHHAs (QYyHKIMU. DIeMEHTapHOE HCCIEeIOBaHUE U
MMOCTPOCHHE UX TPaPHUKOB.

CrenenHasi (QyHKIHsS C HATypaJbHBIM W IIeNBIM TOKaszareiaem. EE cBoiicTBa m rpaduk.
CpoiictBa M rpaduk KOpHS N-0il CTENeHH Kak (PyHKIUMM OOpaTHOW CTENEHHW C HaTypaJbHBIM
MIOKAa3aTEeNEM.

[TokazarenpHas u jorapudmuueckas QyHKUMH, UX CBOiicTBa M rpaduku. Mcnonb3zoBaHue
rpadukoB pyHKIUN 1JId peleHUs] ypaBHEHUI.

TpuroHomeTrpuyeckass  OKPYXKHOCTb,  OINpEAENCHUE  TPUTOHOMETPUUYECKHX  (PyHKUIUN
YUCJIOBOI'O apryMEHTA.

OyHKIMOHATBHBIE 3aBUCUMOCTH B PEAIbHBIX IMpolleccax W sBICHUSAX. [ paduku peaibHBIX
3aBHCHUMOCTEM.

Hayana MmareMaTH4eCKOI0 aHAJIM3A

IlocnenoBareabHOCTH, CIIOCOOBI 3aJaHUs IMOCIEIOBaTelbHOCTEH. MeToh MaTeMaTHUeCKOM
WHIYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IIOCJIEI0BATEIbHOCTH. VICTOpUS BO3HMKHOBEHHMS
MaTEeMaTHYECKOro aHaJlM3a KaK aHalln3a 0ECKOHEUYHO MaJIbIX.

ApudmeTrnueckas M reoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaroras
reoMmerpuueckas mnporpeccusi. Cymma OeCKOHEYHO YOBIBAaIOIIeH TIeOMETPHUYECKON MpPOTrPECCHH.
JIuHenHbI 1 3KCOHEeHIMaNbHBIN pocT. Uucno e. opmyiia ClIOKHBIX NPOLEHTOB. Vcnonb30BaHue
IIPOTPECCUU JJIs PELICHUS PEANBHBIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HenpepbiBHble QyHKINU ¥ UX cBOMCTBA. TOYKHM pa3pbiBa. ACUMOTOTHI TPAPUKOB (PYHKITHIA.
CBoiicTBa (pyHKIIMHA HEMPEPHIBHBIX Ha OTpe3Ke. METoJ MHTEPBAJIOB IS PEIICHUS HEPAaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUI JIUIsl peIIeHUs 3a/1a4.

[lepBas u BTOpas mpousBojHble GyHKIUHU. OmpeaeneHne, TeOMETPUUECKU U (HU3UIECKUN
CMBICJ IPOU3BOIHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBonHbie dneMeHTapHbIX (pyHKUMNA. [Ipon3BogHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U
KOMITO3UITUH (DYHKITHIA.

MHo:KecTBa M JIOTHKA

MHOXecTBO, Olepaluy HaJ MHOXECTBAMU U HMX cBoWcTBa. /[narpammel Oinepa—BenHa.
[IpuMmeHeHrne TEOpPETUKO-MHOKECTBEHHOIO allapara Uil OIMCAaHMS pPEeajbHbIX IPOLECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYeCKOro o0ObEKTa, CIEICTBUE, JH0KA3aTEIbCTBO,
PaBHOCHUJIbHBIE YPABHEHHSI.

11 KJIACC

Yuciaa v BbIYUCICHUS

Harypanbaple u 1ensie uncna. [IpuMeHeHHMEe TPU3HAKOB JEIMMOCTH IIENBIX YHCEN,
HaumOonbpmi obmmii aenutensd (nanee — HOJ) u Hammenbiiee obmee kpatHoe (manee — HOK),
OCTaTKOB 0 MOAYJIIO, anropuTMa EBKIna 1j1s pereHust 3a/1a4 B MebIX Yuciax.

KowmmnekcHpie umcma. AnreOpawueckas ¥ TpUTOHOMETpHUYecKas (OpPMBI  3alUCH
KOMIUIEKCHOTO 4HuCiIa. ApUPMETHYECKHE OMNepaluyd ¢ KOMIUIEKCHBIMU 4uciamu. M3o00paxenue
KOMIUIEKCHBIX YHUCENl Ha KoopauHaTHoU Tuiockoctu. @opmyna Myaspa. KopHu n-oit crenenu us3
KOMIUICKCHOTO 4Hcia. [IpuMeHeHWue KOMIUIGKCHBIX YHCeT IS pelieHHS (U3HYSCKUX W
T€OMETPUUYECKHX 3a]1a4.

YpaBHeHHs U HEPABEHCTBA

Cucrema U COBOKYIMHOCTh YPaBHEHHH U HEPaBEHCTB. PaBHOCHIILHBIE CHCTEMBI U CHCTEMBI-
ciencTBus. PaBHOCHUIIbHBIC HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUYECKUX YPABHEHUH C TIOMOIIBIO TPUTOHOMETPUUICCKOM



OKpYXHOCTH. PelieHre TpuroHoMeTpUYECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PEIICHUS IOKA3aTEBHBIX U JIOTapU(PMHUECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PELIEHUS UPPAIIMOHAIBHBIX HEPABEHCTB.
OCHOBHBIE METO/Ibl PEUIEHUsI CUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX, UPPALUOHAIbHBIX,
MOKa3aTeIbHBIX U JOrapUu(PMUUECKUX YPaBHEHUII.
YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMH.
[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3aJa4 U 3aJa4
U3 PA3IMYHBIX 00JIACTEeH HAYKH U PEANbHOM KU3HH, HHTEPIPETALNS OTYYEHHBIX PE3yIbTaTOB.
DOyHKUUM U rpadpuku
I'paduk kommosunmu QyHkiuii. ['eomerpudeckue oOpas3bl ypaBHEHH W HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.
Tpuronomerpuyeckue QyHKIMH, UX CBOICTBA U rpauKH.
I'padmueckue MeToabl pelieHus: ypaBHEHUI U HepaBeHCTB. [ paduyeckue METoAbl pelIeHHs
3a/1a4 ¢ mapaMeTpaMH.
Hcnonb3oBanue rpadukoB (QYHKIHMA i1 MCCIEAOBAHUS MPOIECCOB U 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATILHOM KU3HU.
Havana mareMaTH4eCKOI0 aHAJIM3A
[IpumeneHne NpOU3BOJHON K MCCIEAOBAHUIO (PYHKIMH HA MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxnenne HanOoIbIIET0 U HAUMEHBIIIETO 3HAYCHUI HEeMPephIBHON (DYHKITUN Ha OTPE3KE.
[IpumeneHue Mpou3BOIHON [yl HAXOXKACHUS HAWTYUILEro PeeHUs B IPUKIIAHBIX 3aa4ax,
JUISL OTIPEJICIIEHUS] CKOPOCTH M YCKOPEHHUS Mpolecca, 3a1aHHoro (opMyJIon Min TpadguKoM.
[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBOoOpa3HbIX. [lepBooOpa3Hbie 3JIEeMEHTapHBIX
¢bynkuuit. [IpaBuia HaxoXKIeHHS TIEPBOOOPA3HBIX.
Nurerpain. ['eoMerpuyeckuii cMbIC UHTETpaia. Beluuciaenue onpeaenéHHoro HHTerpaia mno
¢dbopmyne Hetotona-JIeitbuuua.
[Ipumenenne wuHTerpaga M HAXOXKICHHUA IUIOMIAZCH IUIOCKMX QUryp u 0o0bEMOB
F€OMETPUUYECKUX TEJ.
[Ipumeps! pemieHuit auddepeHnnanbHbIX ypaBHEHUH. MaTtemaTtnyeckoe MoJIeTUpOBaHUE
peaJIbHBIX MTPOLIECCOB € MOMOUIbIO AU((EepeHIINATbHBIX YPaBHEHHH.
[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYEBHOI'O KVYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJJHET'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kIaHCcKOro BOCIIMTAHMS:

cOPMUPOBAHHOCTh ~ TPaXJAaHCKOM  MO3ULMU  oOydyaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCHIICKOTO OOIEeCTBa, MPEACTAaBICHHE O MAaTeMaTHYEeCKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SABJIEHUH, MpoLelyp rpa’kaaHCcKoro odiiectsa (BbIOOpSI,
OIIPOCHI U JPYroe), yMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMA MHCTUTYTaMU B COOTBETCTBHHM C
uX QYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

Cc(OPMHUPOBAHHOCTh POCCUICKON T'pa)KTaHCKOM HIEHTHUYHOCTH, YBAXEHHS K MPOILIOMY H
HACTOAILLEMY POCCHIICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHME K JOCTHIKEHUSM POCCHMCKHX
MaTEMaTUKOB M POCCUMCKOW MaTeMaTH4ECKON LIKOJIbI, UCIIOJIb30BAHUE ITUX JOCTUKEHUM B IPYTUX
HayKax, TEXHOJIOTHSIX, cepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

OCO3HaHHE JyXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapojaa, chOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMs, STUYECKOTO MOBEJCHMS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHKEHUI HAyKH
U JIEATENIbHOCTBIO YYEHOT 0, OCO3HAHUE JIMYHOTO BKJIA/1a B TIOCTPOCHUE YCTOWYMBOTO OyAyILEro;

4) 3cTeTHYECKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MUPY, BKJIIOUas 3CTETUKY MaTEMaTHUYECKHUX 3aKOHOMEPHOCTEH,
O00OBEKTOB, 3a/lay, pPELIEeHUH, pacCyX IeHUH, BOCHPUMMYUBOCTH K MaTEMaTHUYECKUM acleKTam
pa3IUYHbIX BUIOB UCKYCCTBA,

5) ¢pu3nUecKOro BOCIUTAHUS:



c(OPMHUPOBAHHOCTb YMEHMsI IPUMEHATh MaTEMAaTUUYECKUE 3HAHUS B MHTEpecax 370pOBOrO U
Oe3omacHOro obpasza ’KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/10pPOBBIO (310pOBOE NMUTAHHE,
cOaaHCUPOBaHHbIN PEXXUM 3aHATUH U OTAbIXA, PEryJsipHas pU3nvecKas akTUBHOCTS), (pusnueckoe
COBEPLICHCTBOBAHNUE IIPH 3aHATHAX CIIOPTUBHO-0340POBUTEIBLHON JEATEIBHOCTBIO;

6) TPy/10BOT0 BOCIIUTAHUS

TOTOBHOCTb K TPYAY, OCO3HaHHME LIEHHOCTH TPYAOJIO0US, MHTEPEC K Pa3IMYHBIM cdepam
npoeCCUOHATTbHON JESATeNbHOCTH, CBS3aHHBIM C MAaTeMaTHKOW M €€ TPUIOKECHUSMH, YMEHHE
coBeplIaTh OCO3HAHHBIN BbIOOp Oynyiieil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE
IUTaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U CaMOOOpPa30BaHMIO Ha
IIPOTSDKEHUM BCEHM JKU3HM, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHHUU IIPAKTUYECKHMX 3a1ad
MaTeMaTUYECKON HaIPaBICHHOCTH;

7) IKOJIOTUYECKOT0 BOCTIUTAHMSI:

C()OPMHUPOBAHHOCTb  JKOJIOTUYECKOH  KyJIbTYpbl, IIOHUMAaHME BIUSHHUS  COLMAIIBHO-
SKOHOMMYECKHX IIPOLECCOB Ha COCTOSHUE IPUPOJHOM W COLMAIBHOM Cpelbl, OCO3HAHUE
r7100aIbHOTO XapaKTepa 3KOJIOIMYECKUX MpoOJeM, OpUeHTals Ha MPUMEHEHHE MaTeMaTH4YeCKUX
3HAHUU JJIs peuIeHus 3a/1a4 B 00J1acTU OKpY XKarollel Cpelibl, NIAHUPOBAHUE MOCTYNKOB U OLIEHKH
MX BO3MOXHBIX ITOCJIEICTBUM 11 OKPYIKAIOIIEH CPEMBL;

8) HeHHOCTH HAYYHOT'0 MO3HAHUSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu U OOIIECTBEHHOH MPAaKTUKHU, TOHUMAaHUE MAaTEMATUYECKON HAyKu Kak c(ephl 4eI0oBEeUeCKON
JESATEIIbHOCTH, 3TAlOB €€ Pa3BUTUS U 3HAUMMOCTH Ul Pa3BUTHS LIMBWIM3ALNUHU, OBJIAJIEHUE SI3bIKOM
MaTEeMaTUKM M MaTeMAaTHYECKOM KyJIbTypOHM Kak CpEACTBOM IIO3HAHUS MHUPA, TI'OTOBHOCTH
OCYILIECTBIIATh IIPOEKTHYIO U HUCCIIEN0BATENIBCKYIO NEATEIBHOCTh MHINBUYaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe1bHBbIE YHUBepcAJbHbIE YUeOHbIe 1elcTBUS

ba3oBble JlorHYecKue AeHCTBUA:

BBISIBJISITH W XapaKTEpU30BaTh CYILIECTBEHHbIE MPU3HAKU MaTeMaTUYeCKUX OOBEKTOB,
MOHSTHM, OTHOLLIEHUI MEXy OHATUAMHU, (GOPMYIHPOBATH ONPEEIICHUS TOHITHH, YCTaHABINBATh
CYILLECTBEHHBIN NMPU3HAK KIACCHU(UKALMU, OCHOBAaHUSA Al OOOOIIEHHS M CPaBHEHMSI, KPUTEPUU
MIPOBOJMMOI0 aHAJIN3a;

BOCIPUHHUMATh, (OPMYIMpPOBaTH U MPEOOpPa3OBbIBATh CYXKJIEHUS: YTBEPAUTEIbHBIE H
OTpHILIaTeNIbHbIE, €TUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M U NPOTUBOpeuMs B (akTax,
JAHHBIX, HAOIIOIEHUAX U YTBEP)KICHUSAX, MTpelaraTb KpUTEPUH /7S BBISBICHUS 3aKOHOMEPHOCTEH
U IPOTUBOPEYHIA;

JIeJIaTh BBIBOJBI C HCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JAECAYKTHUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOYEHHUH, YMO3aK/IIOU€HUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSTENBHO TOKA3aTENIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IIpsIMbIE U OT
MPOTUBHOT0), BBICTPAWBAaTh apryMEHTAllMIO, TPUBOAUTH MPUMEPbl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CIIOCOO perieHus: yueOHON 3a/auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELLEHUS,
BbIOMpATh HanboJIee MOIXOAAIINHN ¢ YYETOM CaMOCTOSITEIbHO BBIZCICHHBIX KPUTEPHEB).

Ba3zoBble ucciieqoBarenbcKkue AeiicTBUS:

UCIOJIb30BaTh BOIPOCHl KaK HCCIEIOBATENIbCKUNH MHCTPYMEHT IMO3HaHHS, (OPMYIHPOBATH
BOMNPOCHI, (UKCUPYIOIIME TNPOTUBOpEUHE, MpoOJIeMy, YCTaHaBIMBaTh MCKOMOE U JaHHOE,
(dbopMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHI0, MHECHHE;

MIPOBOAUTH  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,  MCCIENOBAHUE 11O
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBJIEHUS, MpOIecca, BBISIBICHUIO
3aBUCHUMOCTEN MeXIy 00beKTaMu, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYJIUpPOBaTh OOOOLIEHHUSI U BBIBOJBI MO pe3yjibTaTaM IpPOBEAEHHOIO
HaOJIOACHNUS, UCCIIEI0BaHMs, OLEHUBATh JTOCTOBEPHOCTh MOJYYEHHBIX PE3YyJbTATOB, BBIBOJAOB U
00001IEeHMIT;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAKKE BBIIBUraTh MPEAIIOI0KEHUS O €TO



Pa3BUTHHU B HOBBIX YCIIOBMSIX.
Padora ¢ nungopmanueii:
BBISIBJIATh Ee(UIUTH WHPOPMALIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETAa HA BOMPOC W IS
pellIeHns 3a/1a4H;
BbIOMpaTh  MHGOPMALMIO M3  UCTOYHMKOB  Pa3IM4YHBIX  TUIOB,  AHAJIU3UPOBATH,
CHCTEMaTU3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIMIO PA3IMUHBIX BUJOB U (OPM IPEICTABICHHUS;
CTPYKTYPHUPOBATh MH(DOPMALUIO, IPEJICTABIIATE €€ B PA3IMUHBIX (OPMAX, HIUIFOCTPUPOBATH
rpaduyuecKu;
OLIEHUBATh Ha/I&;KHOCTh MH(POPMALIUH 10 CAMOCTOATENIBHO CHOPMYIHUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBEpPcAJIbHbIE yueOHbIE JAeiicTBUS

Oouenue:

BOCHpI/IHI/IMaTB nu q)OpMYHI/IpOBaTB Cy)K[[GHI/ISI B COOTBCTCTBHUHU C YCJIOBI/ISIMI/I n ueiisiMnu
O6H.ICHI/I$I, SICHO, TOYHO, I‘paMOTHO BLIpa)KaTB CBORO TO‘-IKy 3peHI/ISI B yCTHLIX U ITMCBMCHHBIX TCKCTAaXx,
OaBaThb IMOSICHCHUS 110 XOIIy peHIeHI/Iﬂ 3aJa4du, KOMMGHTI/IpOBaTI) HOJIyLIGHHblf/'I pe3yJII)TaT;

B XoJie¢ OOCYXJCHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMbI, MPOOIIEMBI,
pelraeMoil 3ajauM, BBICKA3bIBaTh HJCH, HAIICJICHHBIC HA ITOMCK PEIICHHS, COIOCTaBIATh CBOH
CYXJICHUSI C CYXXJCHUSMH JIPYTHMX YYaCTHHKOB Juajiora, oOHapyXWBaTh pa3jMuhe U CXOJCTBO
MO3UIINH, B KOPPEKTHOU opMe HopMyITMpoBaTh pa3HOIIIACHS, CBOM BO3PAYKCHHS,

MPEJCTAaBIATh PE3YJIbTAaThl PEIICHUS 3aJlaud, OSKCIICPUMEHTA, WCCICIOBAHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BBHICTYIUICHHUS C YYETOM 3a/a4 MPE3CHTAMN U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHble yHHBepcaJibHbIe YUeOHbIe JelCTBUS

Camoopranu3aums:

COCTaBJIATh IUIaH, QJITOPUTM pELIEHUs 3aJayd, BbIOMpaTh CHOCOO peleHus ¢ Yy4ETOM
HUMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOMKHOCTEW, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapHUaHThI PELICHUH ¢ yu€TOM HOBOM HH(pOpMaIHH.

CaMOKOHTPOJIb, SMOIIUOHATbHBIH HHTEJVIEKT:

BJIaJIeTh HABBIKAMH MO3HABaTEIbHON pedIeKCHM KaK OCO3HAHHUS COBEPILAEMBIX NeHCTBUN U
MBICIMTENIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh CIIOCOOAMU CAMONPOBEPKU, CAMOKOHTPOJIS
IIpoLecca 1 pe3yJibTaTa pelIeHHsl MaTeMaTH4YeCKON 3a1auH;

MIPEIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpU PELIEHUM 3a]a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HANJEHHBIX OILIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjIbTaTa 1€l U YCIOBHSIM, OOBSCHATh NMPUUMHBI JOCTHKEHUS
WIM  HENOCTH)KEHUS PEe3yJIbTaTOB  JESITENbHOCTH, HAXOJUTh OLIMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eATEJILHOCTD:

MIOHUMAaTh U HCIIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM M WMHIUBUAYaJIbHONW pabOTHl HpH
pelieHnrn y4deOHBIX 3a/jad, MpPUHUMATh 1eJdb COBMECTHOW JESATEeNIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW pPalOThI, paclpeAeisaTh BHUIBI PabOT, JOTOBApUBATHCS, OOCYXIATh
IpoIiecc U pe3ybTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpPYyMINOBBIX (opMax paboTel (0OCYXIeHHs, OOMEH MHEHHMH, «MO3TOBBIE
IITYPMBI» U UHBIE), BBHITIOIHATH CBOIO YacTh PabOThI M KOOPIUHUPOBATH CBOM JIEHCTBHS C IPYTHUMHU
YjleHaMd KOMaH[bl, OLEHMBATh KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPHUTEPHSM,
c(OpMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

HNPEIMETHBIE PE3YJ/IbTATBI

K xonmy oOyuenus B 10 kaacce oOydaromuiics MOJYYUT CIEIYIOUINE MPEIMETHBIE
pe3yNbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOro Kypca «Anredpa M Hayaia
MaTEeMaTHYECKOTO aHAIIN3ay:

Yuciia 1 BbIYMCTICHHSA:

CBO6OI[HO OINCpHUPOBATH MOHATHUAMU: PALUOHAIBHOC YHUCIIO, OeckoHeuHas NepUuOaUICCKad



IpoOb, MPOLEHTHI, UPPALMOHAIBHOE YNCII0, MHOXKECTBA PALIMOHAIBHBIX M ACHCTBUTEIbHBIX YHCEI,
MOJ1yJIb I€HCTBUTEIBHOTO YHCIIA;

IPUMEHATh APOOM M HPOLEHTHI JUIs PELICHUs MPUKIAAHBIX 3a/la4 M3 Pa3JIMYHbIX OTpaciiei
3HAHUU U pealIbHOM JKU3HU,

IPUMEHATh NPUOIVOKEHHBIC BBIUUCIICHUS, MpaBWIa OKPYIJIEHUS, HPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOJHO OINEpPHPOBATH TOHATHEM: CTENEeHb C MEJIbIM II0Ka3aTesleM, HCIOIb30BaTh
MOJIXOAANIYI0 (GOpMy 3amHCH JEHCTBUTENBHBIX YHCEN Ui PEIICHHsS TNPaKTHUYECKUX 3a1ad U
MPEJCTaBICHUS JAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTEIICHH;

CBOOO/JHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM [10Ka3aTeleM;

CBOOOJHO ONEpPUPOBATh MOHATHAMM: JIOrapugmM dYHcia, IECATUYHbIE W HATypalbHbIE
JIOTapUQMBI;

CBOOOJHO OINEPUPOBATH MOHATHAMM: CHUHYC, KOCHUHYC, TaHI'€HC, KOTaHI€HC 4YHCIOBOIO
apryMeHTa;

OIIEpPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT€HC YHCIOBOIO apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJHO OIEPHPOBATH MOHSATHSIMHU: TOXIECTBO, YPAaBHEHUE, HEPABEHCTBO, PAaBHOCUIIbHEIC
YpaBHEHUsSI U ypaBHEHUS-CIICICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

NPUMEHSATh PA3IMYHBIE METOJAbl PEIICHUS PALUOHAIBHBIX W APOOHO-pAMOHAIBHBIX
ypaBHEHH, IPUMEHSITH METO/ HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB;

CBOOOJHO OIEPHPOBATH MOHATHSAMH: MHOTOWIEH OT OJHOW NEPEMEHHOH, MHOTOWIEH C
LeJIBIMUA KO3 GUIIMEeHTaMH, KOPHU MHOTOWIEHA, IPUMEHATH JieJIeHMe MHOTOWIEHA Ha MHOTOYJIEH C
ocTaTkoM, TeopeMy besy u reopemy Buera nns pemenus 3anauy;

CBOOOJHO  ONEepUpoBaTh TMOHATHSMU: CHCTEMa JIMHEWHBIX ypaBHEHMH, MaTpula,
OIpeNleNIUTeNIb MaTpulbl 2 X 2 M ero IeOMeTPUYECKUH CMBICH, MCIOJIb30BaTh CBOMCTBA
onpenenuTess 2 X 2 1 BBIYUCIEHHS €ro 3Hau€HUs, NMPUMEHATh ONPEAEIUTENH JUIsl PeIIeHUs
CHCTEMBl JIMHEHHBIX YpPaBHEHUH, MOJEIUPOBATh pEANTbHbIE CHTYyallUd C TIOMOIIBIO CHUCTEMBI
JMHEWHBIX YPaBHEHUH, UCCIEI0BATh MOCTPOSHHBIE MOJIEITH C TIOMOIIBIO0 MATPHI] M OIIpEeIIuTeNeH,
WHTEPIPETHPOBATH OTYYCHHBIH PE3yIbTaT;

UCIOJIb30BaTh CBOIMCTBA AEUCTBUI ¢ KOPHIAMM AJIs TPe0Opa30BaHUs BBIPAXKEHUH;

BBIMOJIHATE ~ NPeoOpa3oBaHMs  YUCIOBBIX  BBIPQKEHUH, CcoJAepXalluX CTENeHH ¢
panMoHaIbHBIM ITOKa3aTeNIEM;

HCIOJIb30BaTh CBOWCTBA JIorapu(MOB ISl MpeoOpa3oBaHUs JOrapu(pMUUECKUX BbIPAKEHUM;

CBOOO/JTHO ONIEPUPOBATH MOHATHIMHU: UPPALMOHATIbHBIE, TOKa3aTeNbHbIE U JOrapupMHUUECKUe
ypaBHEHHsI, HAXOJUTh HMX PEIICHUS C MOMOIIBI0 PABHOCHIIBHBIX IMEPEXOJ0B WIIM OCYIIECTBIISS
IIPOBEPKY KOPHEH;

NPUMEHSITh  OCHOBHBIE  TPUTOHOMETpHYeckre  GopMyibl Ui TpeoOpa3oBaHUS
TPUTOHOMETPHUECKUX BBIPAKEHUIA,

CBOOOJHO  ONEpUPOBATh IOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MPHUMEHSTH
HE00X01MMBbIe (POPMYJIBI TSl pEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MO/JICJIUPOBATh peajbHbIE CUTYyallud Ha S3bIKE alreOphl, COCTaBIATh BBHIPAXKEHUS, YPAaBHEHHUS,
HEpaBEHCTBA 110 YCJIOBMIO 33/1a4M, MCCIEOBAaTh MOCTPOCHHbIE MOJEIH C HCIOJIb30BaHUEM
ammapara anreopsbl.

DyHKIUH U TPaPUKH:

CBOOOJHO OINEpPHpPOBATh MOHATHUSAMH: (QYHKIHUS, CIOCOObI 3aJaHUs (YHKLIMH, B3aUMHO
oOparHble (QyHKIMH, KOMMO3ULMS GYHKIUH, Tpaduk (QYHKIHUH, BBIIOJHATH 3JIEMEHTapHbIE
npeoOpa3oBanHus rpaduKoB QyHKINH;

CBOOOJHO OIEPHPOBATH TOHATHSAMH: O00JACTh OIpPEIeIIEHUs] W MHOXXECTBO 3HAUYCHHM
byHKIMH, HYM QYHKIAHU, TIPOMEXKYTKH 3HAKOITOCTOSTHCTBA,;

CBOOOJHO OMNEpUPOBaTH MOHATHUSAMHU: YETHBIE W HEYETHBIE (DYHKIMH, TEePHOIMUECKHUE
(GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMM, MAaKCUMyMbl M MHMHHUMYMbI (YHKIIHH,
HauOoJblIIee M HAMMEHbIIIee 3HaYeHNEe (PYHKIIUU HAa TPOMEKYTKE;

CBOOOJHO ONEpUPOBATh TMOHATHSAMM: CTENEHHAas (YHKUUS C HaTypaJbHBIM U LEJIBIM
nokasaresem, rpaguK CTENeHHON (QYHKIIUH ¢ HATYypalIbHBIM U IeNIIM TIOKa3aTeneM, rpaduk KOpHs



N-oii cTeneHy Kak (yHKIMK OOpaTHOM CTENEHU C HATYpaJbHBIM ITOKa3aTelieM;

ONEpPUPOBATh TOHATUSAMH: JIMHEWHas, KBaJpaTHYHas M JpOOHO-IMHEHHas (yHKIMH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJHO OINEpPUPOBATH MOHATHSAMM: IOKa3aTeiabHas W Jjorapupmuyeckas (QYHKIHH, HUX
CBOWCTBA U IrpaMKH, UCIOIB30BATh UX I'PapUKH [l PELICHUs YPAaBHEHUI;

CBOOOJHO OINEPUPOBATH IOHATHAMM: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpe/eeHue
TPUTOHOMETPUYECKHX (PYHKIUI YUCIOBOTO apryMEHTa;

UCTOJb30BaTh TpapuKu (YHKUMH A7 HMCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH NpHU
pelieHrH 33134 M3 JPYyruX Y4YeOHBIX NPEJAMETOB M PEATbHOW JKWU3HHU, BBIpaXKaTh (GopMyiIaMu
3aBUCHUMOCTH MEKIY BEITUUMHAMU;

Havajia MaTeMaTH4eCKOr0 aHAJIN3A:

CBOOOJHO OINEPHUPOBATH MOHATHAMH: apudMeTHUecKass M TIeOMETpUYecKas Mporpeccus,
O0eckoHeuHO YOBIBAIOIIAasi T€OMETPHUECKasi MPOrpeccus, JTUHEWHBIH M AKCIOHEHIUAIBHBIA POCT,
(bopMya CI0KHBIX IPOIIEHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE,

UCIIOJIb30BaTh IPOTPECCUU Ul PELICHMs] pealbHBIX 3a7ad IPUKIAJHOTO XapakTepa,

CBOOOJHO  ONEpPUPOBATH  IMOHATHUAMHU:  IOCIEAOBAaTENBbHOCTb,  CIIOCOOBI  3aJaHus
IIOCJIE0BATEIBHOCTEN, MOHOTOHHBIE U OIPAHUYEHHBIE IOCIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXK/IEHUS] MaTEMaTHYECKOTr0 aHajIn3a KaK aHaiu3a 0€CKOHEYHO MallbIX;

CBOOOJHO OIEpPUPOBATh MOHATUAMU: HENpPEpbIBHbIE (YHKIMHU, TOUKU pa3pbiBa rpaduka
(GyHKIMH, aCHMOTOTHI Tpaduka GpyHKIUH,

cBOOO/JIHO oOmnepupoBaTh MOHATHEM: (DYHKLHUS, HENpEpbIBHAS HA OTPE3KE, MPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (DYHKLWH ISl pEIICHHS 3a1a4;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: TIEpBasi K BTOpasi IPOU3BOHBIE (PYHKINH, KacaTeIbHas
K rpaduKy QyHKIUH;

BBIUUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BECHNS, YACTHOT'O U KOMIIO3ULIMH JIBYX (YHKIIHUH,
3HATh POU3BOIHbIE FTIEMEHTAPHBIX (DYHKIIHIA;

HCII0JIb30BaTh T€OMETPUYECKUI U (PU3HUECKUNA CMBICI ITPOU3BOIHOM ISl peIIEHUS 3a/1a4.

MHozxecTBa U JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSIMH: MHOXKECTBO, ONIEPALIMU HaJl MHOXKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar IJisl ONHCAaHUS PEAIbHBIX MPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4EOHBIX MPEIMETOB;

CBOOOJHO ONEpHpPOBATh MOHATUSAMM: OIpEAETeHHe, TeopeMa, YypaBHEHHE-CJEJICTBHE,
CBOMCTBO MaTeMaTHYECKOT0 00BEKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHUSI M HEPABEHCTBA.

K xonmy oOyuenus B 11 kjaacce oOydaromuiics MOJYYUT CIENYIOUINE NPEIMETHbBIE
pe3ysbTaThl MO OTAEIBHBIM TemMaM pabodeil mporpaMMbl y4eOHOro Kypca «Anredpa M Hayaia
MaTEMaTHYECKOTO aHAJIU3a»:

Yuciia 1 BLIYHCIICHUSA:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: HATYPAJIbHOE U 1I€JI0€ YHCII0, MHOXKECTBA HATYPaJIbHbIX
U LEJbIX YMCell, UCHOJIb30BaTh NMpu3Haku AenuMoctu uensix uyucen, HOJ[ u HOK naTtypanbHbIX
qycen JJIs peleHus 3a7a4, IPUMEHATh alnroput™ EBkinna;

cBOOO/IHO ONEpUPOBATH MOHITHEM OCTAaTKa MO MOJYJIO, 3alMChIBaTh HATypaJlbHbIE YKcCia B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMAX CUHUCIICHMS;

CBOOOTHO ONEPHPOBATH MOHATUSMH: KOMIUIEKCHOE YMCIIO U MHOKECTBO KOMIUIEKCHBIX YHUCell,
MPEJCTABIATh KOMIUIEKCHBIE YUCIIa B alreOpanyeckoi U TPUTOHOMETpUYecKoi (hopMme, BBIOIHAT
apupMeTHYEeCKUe Orepaly ¢ HUIMU M H300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH.

YpaBHeHHsI U HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATh MOHATUAMU: UPpAIlMOHATIbHBIE, TIOKA3aTeIbHbIE U JIorapu(pMUIECKue
HEPABEHCTBA, HAXOAUTh UX PEUIECHMSI C TOMOLIbI0 PABHOCUIIBHBIX N1EPEXO/I0B;

OCYIIECTBIISATH OTOOP KOPHEW IpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOO/ZIHO OMEpUPOBATh TOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, MPUMEHATH
HeoOxoauMble (HOPMYIIBI JJIsl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OIEpPUPOBATh MOHATUSMU: CHCTEMa U COBOKYMHOCTh YpaBHEHUIl U HEPAaBEHCTB,
PaBHOCHJIBHBIE CHUCTEMBI M CHUCTEMBI-CICICTBUS, HAXOIUTh PEUICHUS CUCTEMBI M COBOKYITHOCTEM
palnMoHaIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(MUUECKUX YPAaBHEHUI 1 HEPABEHCTB;

pemiate  palMOHAIbHBIC, HUpPpAlHOHAJbHBIE, MOKa3aTeNbHbIC, JOrapupMHUECKHEe U



TPUTOHOMETPUYECKHIE YPAaBHEHHUSI M HEPABEHCTBA, COAEPIKAIINE MOAYIIH U NapaMeTphl;

MPUMEHATH IpaduuecKue METOJIBI Uil PELICHUs] YPAaBHEHUH U HEPaBEHCTB, a TAKXKe 3a/1a4 C
napameTpamy;

MOJIETIUPOBATh pealibHble CUTYalluu Ha A3bIKE aJIreOphl, COCTABNIATH BBIPAXKECHUS, YPABHEHHUS,
HEpPaBeHCTBA M HX CHCTEMbI [0 YCIOBHUIO 3aJauyd, MCCIEA0BaTh IOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOJYUECHHBIN pe3ynbTar.

DOyHKUMH U rpaguKu:

CTpOUTH TpaUKd KOMIO3MIMU (YHKIHMHA C TOMOIIBIO 3JIEMEHTAPHOTO HCCIEIOBaHHUA H
CBOMCTB KOMITO3UIIMY JBYX (DYHKIIHIA,

CTPOUTH F€OMETpUYECKHE 00pa3bl ypaBHEHUI M HEPABEHCTB Ha KOOPAWHATHOH IIIOCKOCTH;

CBOOOJTHO ONIEPUPOBATH MOHATHAMU: TPAPUKH TPUTOHOMETPHUECKUX (DYHKIIUH;

NPUMEHATH (PYHKIIUH JUI1 MOJCTTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana maTeMaTH4eCKOro aHAIU3Aa:

UCIOJIb30BaTh IPOU3BOIHYIO [T HCcCe10BaHusl GYHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HAXOJUTh HaUOOJIbIIIEe U HAUMEHbIIIee 3HaYeHHsI (PYHKIIMUA HEMPEPHIBHON Ha OTPE3KE;

MCIOJIb30BaTh MPOU3BOJIHYIO JIJISl HAXO0XKICHUS HAUTYUIIET0 PEUICHHU B MPUKIAIHBIX, B TOM
YHCIie COLUATbHO-PKOHOMUYECKUX, 3a/1a4ax, JIJIs OMpeAeTIeHIs] CKOPOCTU U YCKOPEHHs Mpoliecca,
3alaHHOTO (POpPMYJIOii MK rpadukom;

cBOOOJHO ONEpUPOBATh MOHATUSAMU: MEPBOOOpa3HAsi, OMPEACNEHHBIM MHTErpall, HaXOIUTh
MepBOOOpPA3HbIE DJIEMEHTAPHBIX (YHKIUH W BBIUUCIATH HHTErpad 1o ¢opmyne HproToHa-
Jlenbnuna;

HaXOJUTh IJIOLIAN TUIOCKUX GUTYDP U O0BEMBI TEIl C IOMOIIBI0 HHTETpaa;

UMETh TMPEJCTaBICHHE O MaTeMaTHYeCKOM MOJCIHPOBAHUM Ha MPHMEPE COCTABICHUS
Qg QepeHIranbHbIX ypaBHEHUH;

pemaTh NPUKIAIHBIE 33/a49d, B TOM YHCJE COIMAJIbHO-DKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHIECKOTO aHAIIN3A.

yHEKIOJ'Ib TaTbﬂ Ha MoanncaHo upPOBOI NOANUCHIO:

Ypekionb TatbAHa ApanbfoBHa

Apan bAOBHa Mara: 2025.01.08 20:31:16 +03'00'
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