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MNOACHUTEJIBHASA 3AIIMCKA

VYuebHblii Kypc «Anrebpa M Hayaja MaTeMAaTHYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYUMBIX B IpOrpamMMe CpeIHero oO0Iiero oOpa3zoBaHUs,
MIOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y ais
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYrod CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJIEHUE O0YyYaIOIIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHHUS MH(OpMATUKH, 0OILIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCHUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroliuecs OBJaJeBalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMYyIUpYET CBOH
JTOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYuebHblii Kypc anreOpbl M Havyall MAaTEMAaTHUYECKOTO aHaIM3a 3aKja/IbIBaeT
OCHOBY JJIi YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHOW JKU3HU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIs JajbHeHIIero o0pa3oBaHus U B
MOBCEHEBHOMN XM3HU. B TO *e Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOINBIO MHAYKIIMH U pacCykKIaTh NEAYKTUBHO, HUCIIOJIb30BATh
000011eHe W KOHKpETHU3aIuio, al0CcTparupoBaHUE U aHAJIOTUI0, (OpMHUpPYET
KpPEaTUBHOE U KPUTUUECKOE MBIIIICHHE.

B xone uszyuenus yueGHOro kypca «Anredpa M Hayajga MaTeMaTHUYECKOIro
aHan3a» 00ydYarolluecs TMOJy4ar0oT HOBBIM OMBIT PEIICHUs MPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIbHOTO TMOCTPOSHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CUTYallHi,
UHTEPHpETAllMd  TOJIYYCHHBIX  pElIeHUuH, 3HAKOMATCS C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B MpUpOJE, HAyKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00danaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIINN
(GOpMHPOBAHHIO HAYYHOT'O MHUPOBO33PEHUS, TaK U yepe3 crneuuduky ydeOHOH
NEeATEIbHOCTH, TpeOyrolmel MPOJOJDKUTEILHOM KOHILIEHTpAlMKM BHUMAHMS,
CaMOCTOSITEIBHOCTH, aKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJyYEHHBIN
pe3yJbTart.

B ochHoBe wmeronuku oOydyeHusi anreOpe M HayajgaM MaTeMaTU4YeCKOro
aHaJIKM3a JIKUT JAEATEIbHOCTHBINA TPUHIIUI O0yUEHHUS.

B crpykType yueOHOrOo Kypca «Anrebpa M Hayajia MaTeMaTUYECKOIro
aHaJln3a» BbIIETCHBI CIEAYIOUINE COJAEpKAaTeIbHO-METOANYECKUe TuHNM: «Yucna
U BBIYUCIICHUS», «DyHKINU U rpa@uKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTEeMaTU4YecKoro aHamusa», «MHoxecTBa M JiIoTHKa». Bce OCHOBHbIE



COJIEPIKATEIFHO-METOMYECKAE JIMHUH HM3y4aroTCsl Ha MTPOTSHKCHUU JBYX JIET
oOydeHHsI Ha YpOBHE CpPEIHEr0 OOmEero oO0pa3oBaHUS, €CTECTBEHHO JOTOHSIS
Apyr Apyra W MOCTENEHHO HACHIMAsSCh HOBBIMU TeMaMU W pasfenamu. [laHHBIHI
yu4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBEeauHSET B cebe
COJIep’)KaHNE HECKOJbKMX MAaTeMaTHYeCKHX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETpPHSI, MAaTEeMaTHYECKUN aHaju3, TEOPHS MHOXKECTB, MaTeMaTHYecKas
noruka u Apyrue. Ilo mepe Toro kak oOydaromiyiecs OBJalEeBalOT Bc€ Oolee
IMIMPOKUM MATEMAaTUYSCKUM aIiapaToM, Y HUX TOCJIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHUYECKyI0 MOJENb pPealbHOU
CUTYyalli, IPUMEHATh 3HAHUSA, TTOJyUYECHHBIC MIPH M3yYeHUU Y4eOHOTO Kypca, IS
PEIIEHHS CAaMOCTOSATEIEHO C(HOPMYITMPOBAHHON MAaTEeMAaTUYECKOH 3a/1auH, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepkarenpHO-MeTOIMYeCKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepIIacT
¢bopMUpOBaHNE HABBIKOB UCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o0mero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcs  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBFHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0S MCIOJIh30BAHUE PAa3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JAeNaTh NPUKHUIKY, BBHIMOJIHATH MPUOIMKEHHBIC
BBIUHCJICHHSI, OLICHUBATh UYWCJIOBBIE BBIp@XEHHS, PabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATypPaJbHBIX, IICIIBIX,
pallMOHANBHBIX M JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaXJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OINepalyu: JIeJCHHE HaIemo,
OTIEpUPOBAaHME OCTAaTKaMHW HAa MHOXKECTBE IICNIbIX YHCEed, OCOOBbIe CBOWCTBA
paIMOHATIBHBIX M MPPAIMOHATBHBIX YHCEN, apUPMETHYECKIE ONEPAIUH, & TAKKe
W3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenTbHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMbIX YHCENT U
3HAKOMCTBY C BO3MOKHOCTSIMH WX TMPUMEHEHUS IJISl PEIICHUs Pa3IuYHbIX 3a71ad
dopmupyeTcsi TpeACTaBICHHE O SAMHCTBE MATEMAaTHKU KaK HayKd U €€ poJiH B
MIOCTPOCHUH MOJIENIEH pPEaTbHOTO MHpPA, HIMPOKO HCIONB3YIOTCS O0000IIeHUEe U
KOHKPETHU3aIHS.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSHKECHUH BCETO
oOydeHHss Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHHS, MOCKOJBKY B KaKIOM
pazmene IIporpammbpl MpemyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 33aad. B
pe3yibrare OOydYaroliuMecss OBIAACBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHaNbHBIX, HUPPAIMOHANBHBIX, TMOKA3aTeIbHBIX, JIOTAPUPMUYCCKUX |
TPUTOHOMETPHUECKUX ypaBHEHUU, HEPaBEHCTB W CHUCTEM, a TakkKe 3anad,
colepkanmx mapameTpbl. [lomydyeHHBIE YMEHHUS IIUPOKO HCIONB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIMK C TIOMOIINBIO TPOU3BOJHOM, MPH PEIICHUN MPHUKIATHBIX



3a7a4 ¥ 337a4 Ha HAaXOXKJICHUE HauOOJBIINX U HAUMEHBIIUX 3HaYECHUN (PYHKIIHH.
Jlannast copepkatrenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacu€rtel 1o  QopmyiaMm, MpeoOpa3oBaHUS  PAlMOHATbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAKXKE BBIPAKCHUU,
CoJlepKallluX CTerneHu M Jjorapudmbl. brarogaps u3yudeHuro anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOYy4arolmuXcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuid, pabOTl C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEM M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Amredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBHI Ui PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 337a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
S3bIKa HAYKU.

ConepxarenpHo-MeToMYecKass JUHUS «DPyHKIUM U TpaduKW» TECHO
nepenaeTaeTcs ¢ IPYTMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIBHOCTh U3YUYEeHHs MaTepuaa. M3yueHne cTenenHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoOB, UCTIOIB30BaHUE (DYHKUMU JJIs PEIICHHUs 3a7ad U3 APYrHX y4eOHbIX
IIPEIMETOB U PEAJIBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0nblIOE BHUMaHHE
ynensieTcs: GopMHpPOBaAHUIO YMEHHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3iMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIY4YCHHbIE (PYHKIHH, CTPOUTH HUX
rpaduku. Matepuan 3Toi cojiepKaTelbHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUM
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEIMYMHAMH B
pa3nuyHOi (opMe: aHATUTUUYECKOM, rpaduyeckoi u cioBecHoi. Ero msyudenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

CopnepxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaTEeMaTU4ECKUX, TaK M MPUKIAIHBIX 3a1ad,
JOCTYMHBIX OOYyYarOIKUMCS, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpauky CIOXHBIX (DYHKIMHA, ONpPENeNiaTb HUX HAWOOJIbIINE W HAWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAW (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpPEHMS IIpoleccoB. JlaHHas colep:KareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHUS MaTeMaTH4YECKUX MOJENEH peajbHbIX CHUTYalUH,
NO3BOJISIET HAXOJWUTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COIIMAJIBHO-9KOHOMUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOIrO
aHaJl3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OpMaibHO-JIOTMYECKOTO U
KpPEaTUBHOTO MBbIIUICHUS, (OPMUPOBAHUIO YMEHMH paclo3HABaTh IPOSIBICHUS
3aKOHOB MAaTEMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBIAAIOLIUXCS pe3yibTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOAMYECKas TUHUSA «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHKU
U TpejiaraloT HauOoJiee YHUBEPCAJbHBIM SI3bIK, OOBEIMHSAIOIIMI BCE pa3aeibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHHM CBS3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX TMpWIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO naTh
BO3MOXHOCTh OOy4YaroleMycss TOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTWKH W HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXKHbIM [PU3HAKOM MAaTEMaTUKH KakK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEIOBAHUE OMPEACICHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTeslbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEMaTUYeCKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILICHUS
00y4aromuxcsi, TO3BOJISIET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yue6HOoM Kkypce «Anrebpa u Hayala MaTeMAaTUYECKOTO aHAIN3a»
IMPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BAHbI
crnoco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENed peabHbIX
CUTyallud, MCCIEAOBaHUS JTUX MOJENeHd C TOMOIIBI0 amnmapara airedopel U
MaTEMaTUYECKOr0 aHajlM3a, HMHTEpIpPETAlMU MOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KQXKIbIN U3 Pa3/ieJIOB IPOrPaMMBbl, TOCKOJIbKY BECH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuieHusl MpUKIaAHbIX 3anad. [lpu
peUIeHUH  pealbHbIX  NPAaKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3WPOBATh  MIPOOJIEMY.
HestenbHOCTh MO (OPMUPOBAHMIO HABLIKOB pPEHICHUS NPUKIAJHBIX 3aja4
OpraHu3yeTCs B MpoIlecce U3yUYeHHs BCEX TeM yueOHOro Kypca «Anredpa u Hayania
MaTEMaTUYECKOrO aHaJIn3a».

Ha wusyuyenme yueOGHOro kypca «Anredbpa ¥ Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucia 4 BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLIEHTOB st
peLIEeHUs NPUKIAAHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  4uciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  onepanuu € JACUCTBUTEIbHBIMU  4uCIaMd.  Moaynb
JEUCTBUTEILHOTO YHUCHAa U ero cBoicTBa. [IpuOnmkE€HHbIE BHIYMCICHUS, TPAaBUIIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosb3oBanue
MOJIXOJAIIEH (POPMBI 3aNUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IOKA3aTEIJIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MsbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMEeHTa. ApPKCHHYC,
apKKOCUHYC M APKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEPaBeHCTBA

ToxaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHUSI M ypaBHEHHs-CieAcTBUsA. HepaBeHCTBO,
pElIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocTatkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMH
kodppunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI pemeHns
UpPpaLMOHAIBHBIX YPAaBHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALTUX JTOTapU(MBbI.

Jlorapudmuueckue YPaBHEHHS. OcHoBHBIE METO/IbI pelLIeHus
Jorapu(MUYECKUX ypaBHECHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHUH. PelieHre TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucreM JMHENMHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEHWHBIX
ypaBHeHUIl. OnpenenuTens MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCIEHUE €r0 3HAYCHHs, IPUMEHEHUE OIPEACIIUTENS I PEeLIEHUs
CUCTEMbl JIMHEWHBIX YypaBHEHHWH. PerieHue NpUKIAIHBIX 3a7a4 C MOMOIUIbIO
CUCTEMbl JIMHEWHBIX YypaBHeHUW. McciaepoBaHue MNOCTPOCHHOW MOJENIH C
MOMOILBIO MaTPHUIL U ONPEIETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEJIEN PEANbHOM CHUTYyalMd C IOMOIIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUH U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pas3IMyHbIX O00JacTel HayKu M peanbHOU
KHU3HH.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (QyHKIUU. B3aumHO o00paTHbIe (QYHKIIHH.
Komnozunus ¢ynkuuit. 'padux dyHkmu. DnemeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OobnacTh ompenenaeHuss U MHOXECTBO 3HaueHUil pynkuuu. Hymm Qynkumu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE 1 Heu€THbIe (yHKIUU. [lepuoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHHUMYMBI
dbynkuuu. Hanbosnbliiee 1 HauMeHblee 3Ha4yeHus: QyHKIIMU Ha IPOMEXKYTKE.

Jluneiinas, KBaJpaThyHas W APOOHO-TMHEWHHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast QpyHKIMS C HATypalbHBIM M IEJBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CpoiictTBa M rpaduK KOpHS N-OM CTENeHH Kak (PyHKIUM OOpaTHOMU
CTEINEHU C HATypalbHbIM IMOKA3aTEIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA W Tpadukwy.
Hcnonp3oBanue rpadukoB GyHKIUHN A pEIICHUS] YpaBHEHHI.

TpuronomeTpuyeckass OKPY>KHOCTb, OIpENEICHHE TPUTOHOMETPUUECKUX
(GyHKUIUNA YUCIOBOIO apryMEHTA.

OyHKIIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoIlleccax M SBICHUSX.
['paduku peabHbIX 3aBUCUMOCTEH.

Hauaja maTeMaTH4ecKOro aHaaIu3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTUYECKON UHAYKIUU. MoHOTOHHBIE u OTrpaHUYCHHbBIC
nocyienoBaTeabHOCTU. McTOpUsi BOSHMKHOBEHUSI MAaT€MAaTHMYECKOrO aHaju3a Kak
aHaln3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reOMeTpHUEcKas mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHUYECKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. opmyiia CI0KHBIX
npoieHToB. Mcmonp3oBaHMe MporpeccMyd [Jisl  pelIeHHs] pealibHbIX 3ajad
IPUKJIAJHOIO XapakTepa.



HemnpepwiBabie (yHKIIMU u ux cBoiicTBa. TOdYkW paspbiBa. ACHUMITOTHI
rpaduxoB ¢yHkiuii. CBoiicTBa (QYHKIMI HENpPEpHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIOB [UI PELICHUS HEPABEHCTB. [IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
(GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUECKUid U
(buznyecKuii CMBICI MPOU3BOAHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (QyHKIHH.

[IpousBogubie  anmemeHTapHbiX  ¢yHkuui.  [IpousBomHas  cymMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHOXeCTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —ammapara s
ONMCaHMs PEANBHBIX MPOLECCOB WM SABJICHWUM, IPU PELICHWM 3a7a4 W3 JAPYIuX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KIIACC

Yucaa v BIYMCICHUSA

HarypanbHbie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yucesa, HauOoybmuik oOuui nenutens (ganee — HOJl) u HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkinaa st pemeHus
3a7a4 B LEJIBIX YUCTIaX.

Kommnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe OIepalud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn 3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETT IS PENICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a]1a4.

YpaBHeHMS U HEPaABEHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS TMOKAa3aTeNIbHBIX U  JIOrapUPMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS CHUCTEM M COBOKYMHOCTEH palMOHAIbHBIX,
WPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeHenne  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad U 3a/Jad U3 Pa3IuYHbIX Oo0JacTeld HayKd M peaJbHOU
YKU3HH, NHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk kommozunuu GyHkIUA. ['eoMerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padprueckne meronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PEILICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsI HMCCIEIOBAHUS TPOLECCOB U
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPHU PEIICHUU 3a7ad W3 APYTUX y4eOHBIX
IIPEAMETOB U PEAJIBbHOMN KU3HHU.

Hauana MaTeMaTH4ecKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  Haxoknenume  HamOONbIIET0O M HAMMEHbBIIETO  3HAYCHUU
HENpephIBHON (YHKIIMH Ha OTPE3KeE.

[IpumMeHeHrne NpPOM3BOMHOM IS HAXOXKICHHS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3a/Ja4ax, [JIs ONpPEAETEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3aaHHOTO (HOPMYJIOM WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. I'eomeTprueckui CMBICJI VHTErpala. Brruncnenne
onpeaeéHHoro uuTerpaia mno gpopmyne Herotona-Jleibuua.

[IpumeHeHue wHTErpana i HAXOXKIEHUs IUIOWAAeH MIocKkux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJL.

[Tpumepsr pemennii nuddepeHINanbHBIX ypaBHEHUH. MareMaTtudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOILIBIO  AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMK 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEeAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
(GYHKIUSMU 1 Ha3HAUYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMCKON T'Pa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSILIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIONb30BAaHUE DJTHUX JOCTIKEHHMH B JAPYTrUX HayKax, TEXHOJOTHUsX, cepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a]1a4, PEIICHUNA, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YEeCKUE 3HAHUS B
MHTEpecax 3710pOBOro U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIM PEKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TPy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIOOUs, HHTEpec K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbBIEC ILIAHBI,



TOTOBHOCTh M CHOCOOHOCTb K  MaTeMaTHMYeCKOMYy  OOpa3oBaHUIO U
caM0oOOpa30BaHHUIO HA MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0J10TM4eCKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh  AKOJIOTMUECKON  KyJIbTYypbl, IOHMMAHHUE BIUSHUA
COLIMATIBHO-)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHOW M COLUATBHON
Cpelbl, 0CO3HaHKE II100ATBLHOI0 XapaKTepa SKOJIOTNYECKUX MPoOieM, OpUEHTALMS
Ha TPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHMM /i1 peleHus 3axad B o0JjacTu
OKpY)Karollel cpeapl, IUIAaHWPOBAHWE IIOCTYNKOB M OLEHKHM HX BO3MOYKHBIX
HOCJIEACTBUM JUIsl OKPY KAIOLIEH Cpefbl;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOIIECTBEHHOM  NpPAKTUKW, IOHUMaHHE
MaTEMaTHYECKONM HayKM Kak c@epbl 4YeJIOBEUECKOH MAESITENbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA pPa3BUTUS LMBWIN3ALMH, OBJIAJICHUE SI3BIKOM
MaT€MaTUKM ¥ MaTeMaTU4YeCKOW KYJbTypOM KakK CpEIACTBOM IIO3HAHUA MHpA,
TFOTOBHOCTh OCYILECTBIIATh NMPOEKTHYI0 U HCCIEI0BATEIbCKYIO JESITEIbHOCTD
UHAMBUIYAJIbHO U B IPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble Jlornyeckue JeicTBus:

BBISIBISIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUH MEXAy MNOHATHAMH, (OPMYJIUPOBATH
oInpezesieHus MOHATUHM, YCTAaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH MMPOBOIUMOTO aHAJIH3a;

BOCIpUHUMATh,  (OPMYyIUMPOBaTbH U  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00IIKE, YCIOBHEIE,

BBIBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOAECHUAX W YTBEPKACHUAX, IpeularaTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VMHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3AKJIFOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUI
(IpsiMbIE U OT MMPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOUTD IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBOIBL;

BbIOUpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHUs, BbIOMpaTh  Hambojee  MOAXONAIMH ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



Ba3oBble nccienoBarTeabcKkue AeiicTBUS:

UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOAUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy 0OBEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OPMYyTUPOBaTh OOOOIICHUS W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHWS, OICHWBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
MIPEIMOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISBJIATH Je(UIUTH MHPOPMAIIUHU, JAHHBIX, HEOOXOJUMBIX NJIsl OTBETa HA
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTH3UPOBAaTh W WHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HH(OpPMAILIMIO, MPEACTABIATh €€ B PA3NUUYHBIX (OopMax,
WLTIOCTPUPOBATH rpapuuecKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE TeCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMu  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOACHEHUS MO XOAYy PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYYEHHBIN pe3ybTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIa€MOW TEMHI,
npoOJjieMbl, pelraeMoil 3ajayu, BBICKA3bIBATh HJEH, HAalleJIEHHbIE Ha IIOMCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXKAEHUS C CYXKICHUSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPECTABIATh PE3YJIbTATHl PELICHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlUN U 0COOEHHOCTEH ayUTOPHHU.

PeryasiTuBHbIE YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranu3anus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(DOPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca M pe3ylibTaTa PEHICHUS
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HaWJIEHHBIX OMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IEeTU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JOCTHKCHUS WIIM HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHUMATh IEJb COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIlMI0 COBMECTHOW pabOTHI, paclpenesTh
BUIIBI PabOT, JIOrOBApUBATHCH, OOCYXIaTh TMPOIECC U PE3yabTaT pabOoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H HWHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAHIbI, OIICHHUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kJjacce oOy4aroOIIUICSd TOJYYUT CIECAYIOIINE
IpEeAMETHbIE PE3yJIbTaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayasla MaTeMaTUYeCKOTO aHaTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJITHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PAaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh JpoOM ¥ TPOIEHTH I PEIICHWS MNPUKIAIHBIX 3a7ad u3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATbHOU KU3HU;

NPUMEHSATH MPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, IPUKUAKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOJIHO OIEpUPOBaTh IOHATHUEM: CTENEHb C IEJNbIM I0Ka3aTeseM,
UCIOJI30BaTh MOAXOIAILYI0 (POPMY 3allUCH EHCTBUTEIBHBIX YUCEN ATl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOHO OTEPUPOBATH MOHATHUEM: CTETNICHb C PAIIMOHATBHBIM MTOKA3aTENIEeM;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: JOrapudmM dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO ONEpPUPOBATh MOHSTUSMM: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOTO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, apPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl pPEIICHHsS pPAalMOHANBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIsI PELICHUs
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ IelbiMH KO3(h(dULIMEHTaMH, KOPHH MHOTOYJIEHA, MPUMEHSThH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peleHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHU,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro I'EOMETPUYECKUH CMBICI,
UCITIOJI30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHSATh ONPEACIIUTENN Ul PELICHHUs CUCTEMbl JIMHEWHBIX YpPAaBHEHMWH,
MOJIECJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpULl U ONPEACIUTEIICH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONIb30BAaTh CBOWCTBA JICGHCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUA
BBIPAKEHN;

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAILMX CTEIIEHH C
paLMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeobpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NMOHATUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
Jgorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHUS C TIOMOIbIO PAaBHOCUIIBHBIX
IIEPEXO0B W OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHe (HOpMyIIbI Ji MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUIsl  pEIIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTABIATH
BBIPQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHIO 3aJayd, MCCIEIOBATh
IOCTPOEHHBIE MOJEIIN C MCIIOJIb30BAaHUEM alllapara ajareopsl.

DOyHKUMM U TPaPuKu:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (QYHKIUSA, COCOOBI 3aaHus QYyHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMNA, TpapuK QyHKIHH,
BBITIOJIHATH 3JIEMEHTAapHBIE MTPeoOpa3oBaHus rpadUKoB PyHKINIH;

CBOOOZHO ONEpPUPOBATH MOHSTUSAMM: OOJIACTH OINPEAEIECHUS U MHOMXECTBO
3HaYEHUN PYHKIMH, HYyJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSMU: YETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbl (DyHKIIMM, HaumOOoJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh MOHIATUSAMMU: CTEIEHHAs (YHKIUS C HATYpaJbHBIM U
HENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS Nn-0il CTeNeHM Kak (PYHKIHMH OOpaTHOW CTENeHU C
HaTypaJIbHbIM [10Ka3aTeleM;

OIEpUpPOBaTh MNOHATHUSAMM: JIMHEHHAs, KBaJpaTudyHas U JpOOHO-TMHEWHAs
(YHKIMY, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEN0BAHUE U TIOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OIEpUpPOBaTh MOHATHUSAMU: IMOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M TpauKu, HCHOIb30BaTh UX TpaUKU A pEIIeHUs
YPaBHECHUM;

CBOOOZHO ONEpPUpPOBATh MOHSITUSIMM: TPUTOHOMETPUYECKAs OKPYKHOCTD,
oTpesiesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA MPOIECCOB U
3aBHCHMOCTEH NpU peUIeHUH 3a7a4 U3 JPYIHX Y4eOHBIX MPEAMETOB U peajbHOU
YKU3HU, BBIpAXXaTh (HOPMYJIaMH 3aBUCUMOCTU MEX]ly BEIMUMHAMY;

Hauaja maTeMaTH4eCKOIo aHAJIM3a:

CBOOOZHO OMEpUpOBaTh MOHATHSAMH: apuUPpMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIAsl T€OMETPUYECKAsE POTPECCHs], TUHEHHBIN U
HKCIOHEHLUAJIBHBIA POCT, (OpMyJia CIOKHBIX IMPOLEHTOB, UMETh IPE/ICTABICHHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh IPOIPECCUU JI PEIICHUs pEaJIbHbIX 3a/1ad MPUKIATHOTO
Xapakrepa;



CBOOOHO OTIEpUPOBATH MOHATUAMHU: MTOCIEA0BATETLHOCTD, CIOCOOBI 3a/JaHuUs
NOCJIEOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCJIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OIEpUPOBATh TOHSATHSAMU: HEMpPEPbIBHbIE (YHKIMH, TOYKHU
pa3pbiBa rpaduka pyHKIIMH, aCUMOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBaTH MOHATHEM: (DYHKLHSA, HENpPEephIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX QYHKIUN SISl peICHUs 3a]1ay;

CBOOOJTHO OINEpUpOBaTh MOHITUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBI, IPOU3BEAEHUS, YACTHOIO U KOMIIO3ULIUU
IByX (yHKIUH, 3HATH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOAHO  OMEpPUPOBATh TMOHATUSMU: MHOXKECTBO, ONEpalUUd  HaJ
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar sl OMUCAaHUs PEaIbHbIX
IPOLIECCOB U SIBJICHUM, TP PELICHUH 3aJ1a4 U3 APYTUX yYeOHbIX MPEAMETOB;

CBOOOZHO OMEpPUPOBATH MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMaTUYECKOTO 00BEKTa, TOKA3aTeIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce o0Oy4aroIIUICSd TOJYYUT CIICAYIOIIHNE
IpEeAMETHbIE PE3yJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOrO aHAIIA3ay:

Yucsia ¥ BIYMCICHHSA:

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: HATypaJbHOE M LEJIO€ YHCIIO,
MHOECTBA HATypaJbHbIX W LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Kces A peleHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpPUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJI0, 3alUChIBATh
HaTypaJIbHbIE YHUCJIA B PA3JTUYHBIX MO3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO UM MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B airedpandyeckon u
TPUTOHOMETPHUUECKOIN (hOpMe, BBIMIOIHATH apU(PMETUUECKUE ONEpPAli C HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO ONEpPUPOBATh MOHATUSMHU: HPpPALHUOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(MHUUECKUe HEpPAaBEHCTBA, HAXOAUTh WX PELICHUS C  TOMOIIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUWH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (HOpPMyNIBI I PENICHWs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIMHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEUW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
JorapuMUYECKNX YpaBHECHUIN 1 HEPABCHCTB;

perarb palHOHAJIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEeJbHBIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPABEHCTBA,
CoZEpIKAIKE MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4d ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUSI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHUIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammnapara aireOpsl,
VHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UMUMK GYHKUUA C TMOMOMIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHE 00pa3bl YypaBHEHHMH M  HEpPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSMU: TpadUKUd TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHHUS pPeabHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCKOro aHaJIM3a:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIICe U HAUMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IlEr0 PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBHO-JKOHOMHYECKHX, 3ajadax, i
OTpeNeTIeHUs CKOPOCTH M YCKOpPEHHUs Ipollecca, 3aJaHHOro (opmysol wiu
rpaduxom;



CBOOOIHO OMEpUpOBaTh MOHATUSAMHU: MEPBOOOpa3Hasi, ONpeneaEHHbIN
UHTETpall, HAXOAWUTh NEpBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEJl C TOMOIIBIO HHTETPaa;

UMETh TMpPEJCTaBIeHHEe O MaTeMaTHYeCKOM MOJAEITUPOBAHMM Ha TpUMEpe
cocTaBiieHus nuPepeHnanbHbIX YpaBHEHUN;

peliath MpUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLUATbHO-3KOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJICTBAMU MaTEeMaTHYECKOTO aHAIN3A.
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