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HOACHUTEJIBHASA 3AIINCKA

VYuebHniii kKypc «AJredpa W Hadalla MATEMAaTHUYECKOTO aHaIN3a» SIBISETCS
OJHUM M3 Haubojiee 3HAUMMBIX B INPOrpPaMME CpEIHEro olIero odpas3oBaHus,
IOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YyUEHHUsI BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYTrOM CTOPOHBI, (hOpMUPYET
JIOTUYECKOE M a0CTPAaKTHOE MBIIUIEHHE O0Y4YaloIIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKU, OOLIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTU U IPYTUX
IUCUMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydarollMecs OBJIAJEBAIOT
YHHUBEpCAJIbHBIM $I3IKOM COBPEMEHHOM HaykH, KoTopas (OopMyiIHpyer CBOU
JOCTHKEHHS B MaTeMaTH4eCKor (opme.

VY4eOHbIll Kypc anreOpsl U Hadajl MaTeMaTUYeCKOro aHallh3a 3aKJa/IbIBaeT
OCHOBY Ui YCIIEUIHOI'O OBJAJCHUS 3aKOHaMM (U3MKH, XUMHUH, OHOJIOTHH,
NOHMMAaHUSl OCHOBHBIX TEHJEHIIUN Pa3BUTHSI SKOHOMHUKH U OOLIECTBEHHON YKU3HHU,
MO3BOJISIET OPUEHTHPOBATHCSA B COBPEMEHHBIX LH(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIONb30BAaTh MX JUIS JajbHEHIIero oopa3oBaHUs U B
MOBCEHEBHOMN XU3HU. B TO xe Bpems oBiafieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYeCKOro aHaliu3a pa3BHUBAET
YMEHUE HaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAThH
YTBEPKAECHUS C MOMOIIBI0 MHIYKIIUU M PacCykIAaTh AEAYKTUBHO, UCIOJIb30BaTh
00001IEHNE M KOHKpETH3allnio, abCTparMpoBaHWE M aHAJIOTHI0, (OpMHUPYET
KPEaTUBHOE U KPUTUUYECKOE MBIIIJICHHE.

B xone u3yuenus yueOHOro Kypca «Anrebpa W Hadalla MaTeMaTHYECKOTO
aHanM3a» OOydYaroUIMecs MOJY4YaloT HOBBIM OMNBIT PElIeHHUs NPUKIAJHBIX 3a/ad,
CaMOCTOSITEIILHOTO IIOCTPOEHUSI MAaTEMaTUYECKUX MOJEIEH PEAbHBIX CUTYalUH,
UHTEPIPETAMA  IIOJIYyYECHHBIX  PEIICHWH, 3HAKOMATCS C  IpUMEpaMu
MAaTeMAaTUYECKNX 3aKOHOMEPHOCTEM B NPUPOJAE, HAYKE U MCKYCCTBE, C
BBIJAIOIIMMUCS MaTEMATUHYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

VY4eOHbIli Kypc 00J1ajaeT 3HAUUTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAIIOM,
KOTOpBI peanu3yercs Kak uepe3 YydeOHbl MaTepuain, CIOoCOOCTBYIOIIUN
(OpMUPOBAHUIO HAYYHOI'O MHPOBO33PEHHUSA, TaK M 4yepe3 crneuuduxy ydeOHOM
NEeATENbHOCTU, TpeOyroned MNpOAOTKUTEILHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM UM  OTBETCTBEHHOCTH 33 IOJYYEHHBIU
pe3yJnbrar.

B ocnoBe wmeroauku oOydeHus anredpe M HayalaM MaTeMaTH4eCKOro
aHaAJIM3a JISKUT JeSTEIbHOCTHBINA IPUHIIUI 00 yYEeHHS.

B crpykType yueOHoro kypca «Ainrebpa M Hadajga MaTeMaTHYECKOIO
aHAJIM3a» BBIIEIEHBI CIENYIOLIME COACPKATEIBbHO-METOANYECKHE TUHUU: «Hucna
U BhIYUCICHU», «DyHKINMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTH4YeCKOro aHaimmsa», «MHO)kecTBa M JIOTMKa». Bce OCHOBHbIE



COJIepP KaTeIbHO-METOIMUECKUE JIMHUM HW3Y4alOTCsSd Ha TMPOTSHKCHHHM JIBYX JIET
oOydeHHUs1 Ha YpOBHE CpEIHEro oO0IIero oOpa30BaHMs, €CTECTBEHHO JIOMOJHSIS
ApyT Ipyra W MOCTEIICHHO HACHIIAsSCh HOBBIMH TEMaMU W pasjaenamu. JlaHHBIHA
Y4eOHBI KypC SIBIIAETCS HMHTETPATUBHBIM, ITOCKOJIBKY OOBEAUHSIET B cebe
collep)kKaHNEe HECKOIbKMX MAaTeMAaTHYEeCKUX HUCIWIUIMH, TaKUX Kak auredpa,
TPUTOHOMETPHS, MAaTEMAaTHYCCKUI aHAIW3, TEOPUS MHOXKECTB, MaTeMaTHYECKas
noruka u npyrue. Ilo mepe Toro kak oOydaromuecsi OBJaJIeBalOT BcE Ooree
MIUPOKUM MaTEMaTUYECKHUM aIapaTtoM, Y HUX MOCJIeN0BaTeIbHO (hopmMupyercs u
COBEPINICHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKyI0 MOJIETb peallbHOU
CUTYaIllH, PUMEHATH 3HAHWS, TOJIYYCHHBIC MTPH U3YUCHUU y4eOHOTO Kypca, s
pEIIeHUsI CaMOCTOSITETTFHO C(HOPMYITHPOBAHHONW MAaTeMaTUYECKON 3aJaud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepkaTenbHO-METOANYECKas JTUHUSA «Uuciia ¥ BBIYUCIICHHS» 3aBepIIacT
(dbopMHUpOBaHNE HABBIKOB MCTIOIL30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HavaTo Ha YPOBHE OCHOBHOI'O 001Iero oopasoBanus. Ha ypoBHe cpemHero oomiero
oOpa3zoBaHusi 0co0O€ BHUMaHHE yJensieTcss  (OPMUPOBAHUIO  HABBIKOB
PAIMOHAIBHBIX BBIYUCIICHHUH, BKIIFOYAIOIINX B CEOsl MCITONB30BAHUE PA3THMYHBIX
dbopM 3amucu 4YHWCIIa, YMEHUE JeNaTh NPHUKUAKY, BBIMOTHATH MPUOIMKEHHBIE
BBIUMCIICHHS, OIEHUBATh UYHUCIIOBBIC BBIPAKCHHSA, padOTaTh ¢ MaTEeMaTHYECKUMHU
KOHCTAHTaMHU. 3HAKOMbIE OOYyYalOIMMMCS MHOXECTBA HATYPaIbHBIX, IEJBIX,
palMOHAIBHBIX W JICHCTBUTENBHBIX  YHUCET  JIOMOJHSIOTCS  MHOKECTBOM
KOMIIEKCHBIX YHCEl. B  KakaoM #3 3THX MHOXKECTB PacCMaTPHUBAIOTCS
CBOWCTBEHHBIE €My CIelnu(pUIeCKue 3aJaddl W Olepalud: JeICHHE HaIleno,
ONEPUpPOBAHUE OCTaTKaMH Ha MHOXKECTBE IIETBIX YHCEN, OCOObIe CBOWCTBA
pPAIMOHAIIBHBIX M UPPAIMOHAIBHBIX YUCET, apu(PMETUIECKUE OIepaIuu, a TaKxKe
M3BJICUCHNE KOPHSI HATYpaJlbHOH CTEIICHH Ha MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaromapsi mocnenoBaTensHOMY pPaCIIMPEHHIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HAaKOMCTBY C BO3MOKHOCTSIMH WX TIPUMEHEHHS ISl PEIICHUS Pa3iMYHbIX 3ajad
dbopMupyercst mpeacTaBieHue O €IMHCTBE MaTEMAaTUKH KaK HayKH M €€ poJid B
MOCTPOCHUU MOJIETIEH peaJlbHOr0 MHUpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKpETH3aIHSI.

Jluans «YpaBHEHHS M HEPABEHCTBa» pPEAM3YyeTCs Ha MPOTSHKEHHH BCEro
oOy4eHHs Ha YPOBHE CpPEIHEro oO0Iero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasnene IlporpamMmbl MpenycCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3amad. B
pe3ynbTaTe OOydaroluecs OBIAJEBAIOT PA3IMYHBIMA METOJAMU  PEIICHUS
paIllMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUYECKUX YPaBHEHU, HEPABEHCTB M CHUCTEM, a TaKXke 3ajaad,
collepKamux MmapaMeTphl. llomydeHHBIE YMEHHSI IIUPOKO HCTOIB3YIOTCS TpHU
UCCIICIOBAaHUH (DYHKIIMA C TIOMOIIBIO MTPOW3BOAHOM, TP PEIICHUH MPUKIIATHBIX



3a/1a4y M 3a7a4 Ha HAaXOXKJE€HUE HAauOOJbIINX U HAUMEHbBIINX 3HAYEHUN (YHKUIHU.
JlanHasi coneprkarenbHasi TMHUSL BKJIIOYAET B ce0d Takke (HOpMUPOBAHUE YMEHUMN
BBITIONHATh ~ pacu€rel 1O  QopMynaMm, MpeoOpa3oBaHUs  PAIMOHAIBHBIX,
UppaIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKE BBIPAXKEHUI,
COJlepKAIMX CTEeNeHW W Jorapu@mel. brarogaps u3ydeHHIO anreOpanvyeckoro
MaTepualia  MPOUCXOJIUT  JajibHEWIlee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPaKTHOrO MBIIIJIEHUSI O0y4Yaromuxcs, GOpMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHuid, paboOThl C  CHUMBOJBHBIMH  (opMaMu,  MpPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEW B BHJI€ PAaBEHCTB M HEPABEHCTB. AuredOpa
npennaraer 3(QQPEeKTUBHbIE HHCTPYMEHTBI JUIsl pEUIEHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJSJHO JTEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKA HAYKH.

CopepxarenbHo-MeToAnYecKass JUHUA «DyHKUMH UM TpauUKU» TECHO
neperyieTaeTcs ¢ JPYrMMU JIMHUAMH Y4e€OHOrOo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3yueHne cTeneHHou,
MO0KAa3aTeNbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpaMKoB, UCHOJb30BaHUE (PYHKUUHN JJIs pelieHus 3aad U3 APYIHX y4eOHBIX
OPEeIMETOB U PEAIbHON KU3HU TECHO CBSI3AHO KaK ¢ MAaTEMaTUYECKHUM aHaJIU30M,
Tak U C pEIICHHEeM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM Oomblioe BHUMaHUE
ynensiercst (OpMHUPOBAHUIO YMEHHS BbIpaXkaTh (POpMyraMHu 3aBUCUMOCTH MEXAY
pa3IMYHBIMH BEJIMYMHAMH, MCCIEAOBATh IMONYYCHHbIE (PYHKIMH, CTPOUTHh HX
rpaduku. MaTepuan 3Tol co/iepKaTeIbHOW JTMHUU HAlICJICH Ha Pa3BUTHUE YMEHUM
Y HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznuuHor dopme: aHATMTHYECKOM, Tpadudeckor U ciloBecHoW. Ero msyuenue
CHOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AIIMH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHasg nuHUs «Hadama MareMarMdyeckoro aHaiau3a» I03BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MAaTeMaTUYECKUX, TaK W MPUKIAJHBIX 3a/1ad,
JOCTYIHBIX O0y4aromuMcs, TaK KaK y HUX MOSBIIAETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CIOXKHBIX (YHKLIMHA, ONpeAensTb MX HauOONbIIME W HAaWMEHbLINE
3HAUEHHUS, BBIYUCIATH IUIOMAAu QUryp ¥ OO0BEMBI TEN, HaXOAUTh CKOPOCTU HU
YCKOpeHHsI TnpoueccoB. JlaHHas copjep)karenpHas JIMHHAS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MATEMaTHYECKUX MOJENEH pealbHbIX CHUTYalUH,
MO3BOJISIET HAXOJAUTh HaWydlllee pEeHIeHWE B TMPHUKIAIHBIX, B TOM YHCIIE
COLIMATIbHO-DKOHOMHMUYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMHU MaTeMaTU4YECKOT O
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (OPMaTbHO-JIOTMYECKOTO U
KPEaTUBHOI'O MBIIUICHUS, (OPMHPOBAHHIO YMEHUN pAaclO3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MaTUKU B HayKe, TEXHUKE M UCKyccTBe. OOydaroniuecs y3HAIOT O



BBITAIOIIMXCS PE3YJIbTaTaX, TOJIYYCHHBIX B XOJ€ Pa3BUTHSA MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MeTOANYECKass TUHUS «MHOXECTBa M JIOTHKa) BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXKECTB W MATEMaTHYECKOM JIOTHKU. TeopeThko-
MHO>XECTBEHHBIC MPECTaBICHUS TPOHU3BIBAIOT BECh KypPC IITKOIHHOW MaTEeMAaTHKN
U TpeljiararoT HamOoJjiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIUNA BCE pa3zelibl
MaTEeMaTUKH U €€ NPWIOKEHUN, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKHE
JTUCIUIUITMHBL W WX TPWIOKEHUS B eaumHoe 1enoe. [lodTomy BakHO 1aTh
BO3MOXXHOCTh OOyYalIIEMyCs IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMCHHOW MaTEMaTHKH W HCIIOJIb30BaTh €0 ISl BBIPAKCHUS CBOWX MBICIICH.
JpyruM BaKHbIM TPU3HAKOM MaTEMaTUKM KaK HAyKd CleayeT MpHU3HaATh
CBONCTBEHHYIO €l CTpOrocTh OOOCHOBAaHUW ¥ CIEAOBAHHUE OIPEACIEHHBIM
MpaBWjaM  TOCTPOCHHSI  JOKa3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEeMaTUYECKONH JIOTUKH CIHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4arommxcs, IO3BOJISIET UM CTPOUTH CBOM PACCY>KIIEHUSI HA OCHOBE JIOTUYECKHUX
npaBul, POPMUPYET HABBIKK KPUTHUUECKOTO MBIIIUICHHUS.

B yueOHOM Kkypce «Aurebpa W Hayajlla MaTEMaTUYECKOro aHalu3a»
NPUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOT'O MOJEIMPOBAHUS, KOTOPHIC TPU3BAHbBI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB MOCTPOEHUS MOJIENEH peatbHBIX
CUTYyalllii, WCCIEAOBAHHUS O3TUX MOJENed C TOMOIIBI0 ammapara aiareopbl u
MaTEeMaTUYECKOr0 aHajan3a, WHTEPIPETAIlMi TOJYyYCHHBIX pe3yJabTaToB. Takue
3aJIaHAS BIUICTCHBI B KQXKIIBIN M3 Pa3/ieloB MPOTrPaMMBI, TTIOCKOJIBKY BECh MaTEpHal
y4eOHOro Kypca IIMPOKO HCIOJIb3YETCs IJis pelIeHUs MPUKIaaHbIX 3anad. [lpu
pElICHUH  pealbHbIX  NPAKTUYECKUX  3a7ad  oOydaroliuecss  pa3BUBAIOT
HaOJMIOAATENIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
WCIOIb30BaTh  aHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenpbHOCTh 1O (OPMHPOBAHWIO HABBIKOB PEIICHHS MPUKIAIHBIX 3aaad
OpraHu3yeTcs B MPOLIECCe U3yUEHHUs BCEX TeM yueOHOro Kypca «Airedpa u Havasna
MaTEMaTUYECKOTO aHATH3a.

Ha wu3yuenne yueOHOro Kypca «Anrebpa M Havaja MaTeMaTUYECKOTO
aHanuzay» oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Heneno), B 11
kyacce — 136 yacoB (4 yaca B HEJEIIO).



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Yucua 1 BBIYMCICHUSA

Pammonanbubie uncia. OOBIKHOBEHHbIC W JIECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHbIe mnepuoanyeckue npoou. [IpumeHeHnue npoOed W MPOICHTOB s
peLIeHUs MPUKJIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTPaCiey 3HAHUN U PEabHOW KU3HMU.

JelictBurenbHble  4ucaa. PanuoHanbHble W UppAlMOHAIIBHBIE YHCIA.
Apudmernyeckue  omnepanvud ¢ JIGUCTBUTEIBHBIMU  4uciaaMu.  Moayib
JEHUCTBUTENBHOTO YKCia U ero cBoMcTBa. [IpuOmmkE€HHbIE BBIYMCIICHUS, PABUIIa
OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3YyJIbTaTa BIYUCICHUN.

Crenenb ¢ uenbiM mnokazateneM. bunom Hbiorona. Hcnonb3oBaHue
noaxoAsen Gopmpl 3aMUCH AEHCTBUTEIBHBIX YUCEI JIJI PEIICHUS TPAKTUIECKUX
3a/1a4 U MPECTABICHUS JaHHBIX.

ApubmMernyeckuii KOpeHb HATYPaJTbHON CTENEHU U €T0 CBOMCTRBA.

CreneHp C palMOHANBHBIM II0OKAa3aTeleM W €€ CBOICTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapudpm uyucna. CpoiictBa jorapudma. JlecsiTuuHble U HATypasibHbIC
norapuMsl.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YHCIOBOI0 aprymMeHTa. ApPKCHUHYC,
APKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUs] U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIPeoOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIBHBIE YpaBHEHUSI M YpPaBHEHUSA-CIEACTBUA. HepaBeHCTBO,
pElICHUE HEPABEHCTRBA.

OCHOBHBIE METObI PEIICHUS LIETbIX U APOOHO-PAIIMOHATBLHBIX YpaBHEHUN U
HEpaBEHCTB. MHOroWwieHbl OT OJHOW NEepeMEHHOW. JleleHne MHOrodjieHa Ha
MHOIO4JIeH ¢ ocratkoM. Teopema be3dy. MHorouineHsl ¢  LEJIBIMH
koa¢ppurmentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCITOBBIX BBIPAXKEHUHN, COIEPKAIIUX CTEIIEHU U KOPHH.

HUppaunonanbHbie YPaBHEHUSL. OcHOBHbIE METO/IbI pelieHus
MPPAlHOHAIBHBIX YPABHCHUN.

[Toka3zarenbHble ypaBHEHHMS. OCHOBHBIE METOJbI PEHICHHS IMOKA3aTEIbHbBIX

YPaBHEHUHU.

[IpeoOpazoBaHue BoIpaXXEHHH, COAEPKALTUX JTOTapU(DMBI.

Jlorapupmuyeckue ypaBHEHUS. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHUM. PellieHne TpPUroHOMETpUIECKUX YPABHEHUM.



Pemienue cucreM IMHENMHBIX YpaBHEHUH. Marpuia CUCTEMbl JIHUHEHHBIX
ypaBHeHH. Ornpeaenurens MaTpulbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOWMCTBA, BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHEHUE OMNPEACIUTENS I PEIICHUs
CUCTEMBI JIMHEWHBIX YypaBHEHUM. PelieHue NpuKIagHbIX 3a1ad C IOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMM. lccimenoBaHne DOCTPOSHHOW MOJEIU €
ITIOMOILBIO MATPULL U ONIPEIAEIIUTETIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH PEaJbHOM CUTYAllMH C ITOMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHME ypaBHEHMN M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7ady M 3aJad M3 pa3InyHbIX 00JIaCTel HAyKu M peabHOU
AKU3HHU.

DYyHKIUHN U TPaPUKHU

Oyukuusa, crnocoObl 3amaHus GyHKIUU. B3anMmHO o00paTHBIE (QYHKIHU.
Komnozummss ¢yskuuil. I'paduk  QyHKOuu. OnemMeHTapHble NOpeoOpa3zoBaHUs
rpa@uKoB (HyHKLIHIA.

OO6nacth ompeneneHuss 1 MHOXKECTBO 3HaueHud Gyukumu. Hymu Qyskiumu.
[TpomexxyTku 3HaKomocTossHCTBA. UETHBIe M HeuéTHbIe GhyHKIMU. [leproguueckue
¢yskuuu. [IpomMeXyTKM MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHHUMYMBI
dbyukuuu. Hanbosnbiiee 1 HauMeHbIlee 3HaueHUs QYHKIIMU Ha TTPOMEKYTKE.

JluneitHasi, kBaapaTW4yHash W APOOHO-TMHEHHAs (QYHKIMH. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX I'parKOB.

CrenenHas (yHKIMS ¢ HATypaJbHBIM U LENbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiictBa M rpaduk KOpHS N-OM CTENEeHH Kak (QYHKUUA OOpaTHOU
CTEIMEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u jorapupmMudeckass (yHKIUHA, UX CBOWCTBA M Tpadukwy.
Hcnonp3oBanue rpadukoB GYHKIUHN A PEHICHHUS] YPaBHEHUI.

TpuronoMmerpruyeckass OKPYKHOCTb, OIPEACIEHUE TPUTOHOMETPUUYECKUX
(GYHKIIMN YUCIIOBOTO apryMEHTa.

QYHKIMOHAJIIbHBIE 3aBUCUMOCTM B pEaJbHBIX MpoLeccax M SBICHUSX.
['paduku peanbHBIX 3aBUCHUMOCTEH.

Havasa MmaTeMaTH4eCKOro aHaJIn3a

[TocnenoBaTenbHOCTH, CMOCOOBI 3alaHus IOCienoBaTenbHOCTEH. Meron
MaTeMaTUYECKON UHAYKIUH. MOoHOTOHHBIE U OTrpaHUYECHHBIE
IIOCJIEA0BATENBHOCTH. VICTOpUS BO3HMKHOBEHUS MAaTeMaTHYECKOr0 aHAIM3a Kak
aHanKu3a OECKOHEYHO MaJIbIX.

Apudmernyeckas U reomerpuueckas nmporpeccur. beckoneuHo yowiBaromias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH MeOMETPUUECKON
IIPOrpecCHy. JIMHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
IpOLIEHTOB. MICnonmb30BaHWE TIPOTPECCHH JUISL  PEIICHUS peajbHbIX — 3a7ad
NPUKJIIAHOTO XapakTepa.



HenpepoiBHbie (yHKIIMM W UX cBoHcTBa. TOYkM pas3pbiBa. ACHUMIITOTHI
rpadukoB (Qynkumii. CBoicTBa (PYHKIMM HENpPEpPHIBHBIX Ha OTpe3ke. Merton
VMHTEPBAJIOB Uil DPEUICHHWs HEpPaBEHCTB. lIprMeHEeHHe CBOWCTB HENPEPBIBHBIX
GbyHKIUN TS pereHust 3a1ad.

[TepBas u BTOpas npousBojHble GyHKIMU. OnpeeneHue, reOMeTPUIEeCKUi 1
(bu3MUeCKil CMBICT POU3BOIHON. Y paBHEHUE KacaTeIbHOU K TpaduKy (pyHKIUH.

[IpousBoaHbIE  AlEMEHTapHbIX  (YHKIUH. [IponsBogHass  CyMMBlI,
MPOU3BEICHUS, YACTHOT'O U KOMITO3HUIINH (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOlepanuy HaJ MHOXKECTBAMU M HUX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. [IpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMMCAaHUS PEAJbHBIX IPOLECCOB W SBJICHUW, MPU PEHICHUU 3a4ad U3 JIPYTrUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOrO OOBEKTA, CIEACTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaaaHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb IPAXKJAHCKOM MO3ULIMKM 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  oOIliecTBa,  NPEICTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
IpoLeyp TpaXKAaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI W JPYroe), yMeHue
B3aHMOJICICTBOBAaTh C COLMAJIBbHBIMU HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSMU U HA3HAYCHHUEM;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PakKTaHCKONW HACHTUYHOCTH, YBOKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHMCKOM MAaTEMaTHKH, LEHHOCTHOE OTHOLICHUE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTHX JOCTIKEHMM B JPYrMX HayKax, TEXHOJIOTHAX, cdepax
3KOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, ChOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOrO IMOBEICHHMS, CBA3AHHOIO C NMPAKTHYECKUM
NPUMEHEHUEM JOCTH)KEHUN HAyKH W JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOCHHE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs O3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajay, PEIICHUH, pacCyKIeHH, BOCIPUUMUYHUBOCTh
K MaTeéMaTUYE€CKHUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puznyeckoro BOCNUTAHMSA:

c(OpMHPOBAHHOCTh yYMEHUS TMPUMEHATh MaTeMaTHYeCKUEe 3HAaHUSA B
MHTEpecax 3I0pOBOr0 U 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHIATHI U
OTJIbIXa, peryispHas (U3MUecKass aKTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEINBHOMN JIESITENLHOCTBIO;

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTh K TpPYyIdy, OCO3HaHWE IICHHOCTU TPYAOIIOOUs, HHTEpeC K
paziuuHbiM  cpepam  NPOPECCHOHAIIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSMHU, YMEHHUE COBEpLIaTh OCO3HAHHBINM BHIOOP
Oynymeir mpodeccur U peannu30BbBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeéMaTH4ecKoMy  oOpa3oBaHUIO U
caMOOOpa30BaHUI0 Ha MPOTSHKEHUM BCEW JKWU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HApaBIeHHOCTH;

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHUS

c(hOpPMUPOBAHHOCTb  JKOJIOTMYECKOW  KYJIbTYPbl, TTOHUMAHUE BIIUSHUS
COLIMAJIbHO-DPKOHOMHUYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOJHOM U COLIMATIbHOMN
Cpellbl, OCO3HaHUE TJI00AIBHOIO XapaKTepa SKOJIOTMYECKUX MPoOiieM, OpUeHTAITUS
HAa TPUMECHEHHE MATeMAaTHYeCKUX 3HAHWM JUIsl perieHus 3agad B 00JacTu
OKpY’)Karoliel cpebl, IJIAHUPOBAHUE IOCTYNKOB U OILIEHKH HMX BO3MOXKHBIX
MOCJIEICTBUM ISl OKpY KaroUIel Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMAaHUE
MaTeMaTH4YEeCKOM HAayKdh Kak cdepbl 4YeI0BEYECKOM JAesTEeIbHOCTH, JTamoB eé
pPa3BUTHS W 3HAYUMOCTH I Pa3BUTUS IUBWIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMAaTUKH M MaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM MO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
WHJVMBUAYAIbHO U B TPYTIIIE.

METANPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC YUYeOHbIE NelHCTBUSA

Bba3oBble Jlornyeckue neiicTeus:

BBISBIAITh M XapaKTEpU30BATh CYIIECTBEHHBIC MPU3HAKA MaTEeMaTH4YECKUX
OOBEKTOB, TOHATHI, OTHOLIEHWHA MEXAY MOHATHAMH, (QOPMYIHpPOBATH
OIpEENICHMs] TIOHATUM, YCTAHABIMBATh CYIIECTBEHHBIN NpPU3HAK KiacCcU(UKaLuUy,
OCHOBaHUS AJ11 0000LIEHUS U CPaBHEHUSI, KPUTEPUH ITPOBOJUMOIO aHAIM3a,;

BOCIIpUHUMATh,  (OPMYJIUpPOBaTh U  MPeoOpPa3oBbIBATH  CYXKJCHUS:
YTBEPAMUTEIbHBIE U OTPULATENbHBIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUHS
B (hakTax, JaHHBIX, HAOJIONEHUSX M YTBEP)KICHUSX, MpeAjararb KpUTEPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JeJIaTh BBIBOJABI C HCIOJB30BAHMEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

POBOJUTH CAMOCTOSITENIBHO JI0KAa3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUI
(mpsiMbI€ U OT MIPOTUBHOTI0), BBICTPaUBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBOJIBI;

BbIOMpaTh crnoco0 penieHuss y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEILCHUS, BbIOMpaTh  Hauboiee MOAXOMAIUA C  yuéToM
CaMOCTOSITENIbHO BBIJCIIEHHBIX KPUTEPUEB).



Ba3oBble uccienoBareabcKme 1eiicTBUS:

UCIIOJIb30BaTh BOIIPOCHl KakK MCCIIENOBATEIbCKANM WHCTPYMEHT II03HAHMS,
(GopMynupoBaTh  BOIpPOCHI,  (UKCHUPYIOIIHE  IMPOTUBOpEUUE,  MpoOsIeEMY,
yCTaHaBIMBaTh MUCKOMOE U JaHHOE, (pOpMHUpPOBATh TUIIOTE3Yy, apryMEHTHPOBATbH
CBOIO NTO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, UCCIEA0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYECKOro oObeKTa, SBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy O0ObEKTaMH, SABJICHUSMH, MPOLIECCAMU;

CaMOCTOSITEILHO (HOPMYJIHPOBAThL OOOOIIEHUS U BBIBOJABI MO pPE3yjbTaTam
OpOBEAEHHOIO  HAONIONEHUS, HCCIENOBaHUS, OLIEHHWBAaTh  JTOCTOBEPHOCTH
HOJIYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IEHNUH;

IIPOrHO3UPOBAaTh BO3MOXXHOE Pa3BUTHE MpOIEcca, a TaKKe BbIJBUTaTh
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa0ora ¢ uHpopmanmein:

BBISIBJISITh JEPUIUTHI MHPOPMAIUK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIsI pELICHUS 3a]1a4H;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATh HMH(OPMALMIO PA3IMYHBIX BUIOB U
(dopM npencTaBieHus;

CTPYKTYypUpPOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pazlWYHbIX (PopMmax,
WUTIOCTPUPOBATh Tpapuuecky;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOATENbHO
c(OopMyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe el CTBUS

OOmenmne:

BOCIIPUHUMATH U (POPMYIIHPOBATH CYXKACHUS B COOTBETCTBUH C YCIOBHSIMU U
HEeasIMUA  OOIIEHHUs, SCHO, TOYHO, I'PaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pECHHUS B
YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOAYy PEUICHMs 3aJaud,
KOMMEHTHUPOBATh MOJTYyUYCHHBIA PE3yJIbTaT;

B X0J/le OOCYXJICHMS 3aJlaBaTh BOIIPOCHI MO CYILIECTBY OOCYX AAa€MON TEMBI,
npoOJieMbl, pelIaeMoil 3aJayu, BBICKA3bIBATh WJICH, HAIEJIEHHbIE HA TIOHUCK
pelieHus, COIMOCTaBJISITh CBOM CYXICHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
Jyajora, oOHapy)XMBaTh Pa3judyue M CXOJICTBO MO3UIIUKM, B KOPPEKTHOH (opme
dbopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEACTABIATh PE3YbTAThl PEIICHUS 3a/1aud, YKCIEPUMEHTA, UCCIIEIOBaHMUS,
MIPOEKTa, CaMOCTOSITEIbLHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryisiTuBHBIC YHUBEpCAJIbHbIC YUeOHBIE 1eiiCTBUA



Camoopranmusanus:

COCTAaBJIATH ILJIaH, AJITCOPUTM PEILICHUs 3aa4d, BEIOMPATh CIIOCOO pEUIeHUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHI ¢ y4€TOM HOBOM HH(OpMALIHHL.

CaMOKOHTPOJIb, SMOIIUOHAJILHBII HHTEJIEKT:

BJaJeTh  HABbIKAMM  TO3HABAaTEIbHOM  peduiekCuu Kak  OCO3HaHHUS
COBEPIIAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3yjbTaTa pelIeHUs
MaTeMaTHUYCCKOM 3aJauH;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh NP PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, IAHHBIX,
HaWJIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3ybTaTa LEJIN U YCIOBUAM, OOBSCHATH IPUUNHBI
JTOCTHYKCHHS WU HEAOCTH)KCHHS PE3yNbTAaTOB JACITEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUAYaTbHON
paboTel TpU pemieHWH YYeOHBIX 3a7ad, NpPUHUMATh I1e€JIh COBMECTHOM
NeSTENbHOCTH, TUIAHUPOBATh OPraHMU3aIMI0 COBMECTHOM pPabOThI, pacrpenemsiTh
BUIBI PabOT, JOrOBapuBaTbes, OOCYXKIAaTh TMPOLECC W pe3yabTaT paboTHI,
00001aTh MHEHMS HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYyNMOBBIX (popMax paboThl (00CykIeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» M HWHBIE), BBINOJIHATH CBOIO 4YacTh paldOThl U
KOOPJMHUPOBATh CBOU JCHCTBUS C JIPYTUMHU YJE€HAMH KOMAaHbI, OIICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYITHPOBAHHBIM
yY4aCTHUKAMU B3aMMOJICHCTBHUS.

HPEAMETHBIE PE3YJIbTATBI

K konmy obOyuenuss B 10 kjacce 0OydaromIMiCS MOJYYUT CIECIYIOIINE
NpeIMETHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTEMaTHYECKOTO aHAIHM3a»:

Yucnaa 1 BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHSATUAMH: PAlUOHATIBLHOE YHUCIO0, OCCKOHEUHas
nepuoanyuecKas JipoOb, TMPOLEHTHI, HPpaAlMOHATBLHOE YHUCJIO, MHOXECTBa
palMOHANIBHBIX U AEHUCTBUTEIBHBIX YUCEN, MOIYJIb JEHCTBUTEIBHOIO YUCIA;

OPUMEHATh JpOOM M TPOIEHTHI JUIsl PEIIeHUs NPUKIAIHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATbHOU KU3HU;

MPUMEHATH NPUOINKEHHBIC BEIUUCIICHUS, PABUIIA OKPYTJICHUS, IPUKUAKY U
OLICHKY PE€3yJIbTaTa BbIUYMCIICHUI;



CBOOOJHO OMEpHUPOBATh TMOHATHEM: CTENEHb C MEJbIM [O0Ka3aTeleM,
UCIOJIb30BaTh MOAXOJANIYI0 (JOPMY 3aIUCU JEHCTBUTENBHBIX YUCEI JIJISl PELLICHUS
NPAKTUYECKUX 3a7a4 U NIPEACTaBICHUS JAHHBIX;

CBOOOIHO OIEpPHPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HaTypajbHOU
CTEIECHHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: JIOrapu(pM YHCIa, JECATUUYHBIE WU
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YHMCIIOBOT'O apTyMEHTA;

OIIEpUPOBATh MOHATHUSAMU: APKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YHCIOBOIO
aprymMeHTa.

YpaBHeHUS] U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHSTHSAMU: TOXKIIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCWIBbHBIEC YPAaBHEHUS U YPABHEHUSI-CIICACTBUS, PABHOCWIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3JIMYHblE METOJbl PELIEHUS PalUOHATIBHBIX M JpPOOHO-
palMOHAJIBHBIX yYPAaBHEHWI, NPUMEHATh METOJ HWHTEPBAJIOB I pPELIEHUs
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBaTh MOHATHUSMU: MHOI'OWIEH OT OJHON INEepeMEHHOH,
MHOTOWIEH C LEeIbIMH KO3(QUIUEHTaMH, KOPHH MHOTI'OWIEHA, NPUMEHSITh
JIeJIeHHEe MHOTOWJIEHa Ha MHOT'OUJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUTSL peleHus 3a/1a4;

CBOOO/IHO ONEpUPOBATHh IOHATHUSMU: CHCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpHIA, ONPEAEIUTENb MAaTpUUbl 2 X 2 KU €ro TEOMETPUYECKUN CMBICI,
HCIIOJI30BaTh CBOMCTBA ONpeAenuTeNss 2 X 2 Juisl BBIYMCIEHUS €ro 3HauyeHus,
MPUMEHATh ONPEACIUTENI JUIsl PEUIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIETTUPOBATh PEAbHbIE CUTYallUU C MOMOIIbIO CUCTEMbI JIMHEUHBIX YpaBHEHUH,
UCCIJIEIOBAaTh ITOCTPOEHHBIE MOJEIM C IOMOIIBIO MATpPUILl U ONPEIEIUTEINEH,
UHTEPIPETUPOBATH NIOJYUYECHHBIN PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA JEHUCTBUA C KOpPHAMM Uil [peoOpa3oBaHUs
BBIPAXKCHUM;

BBIMOJIHATH IPEOOPA30BAHMSI UUCIIOBBIX BBIPAKEHUH, COAEPKAIIUX CTEIEHU C
palMOHAIBHBIM [TOKA3aTeNeM;

UCIIOJIb30BaTh CBOMCTBa norapu(MoB LTSI npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAXKEHUH;

CBOOO/IHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHAIbHbBIE, MOKa3aTEeNbHbIE U
Jorapu(MUYecKre ypaBHEHUS, HAXOAUTh X PELICHUS C TTOMOIIbIO PABHOCUIIBHBIX
MEePEXOA0B MM OCYLIECTBIISAS IPOBEPKY KOPHEH;



NPUMEHSATh OCHOBHBIE TPUT'OHOMETpUYECKUE (GOpMYIIbI ISl MpeoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHU;

CBOOO/IHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE,
NPUMEHATH HeoOXoAuMmble (GOpPMyNbl  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX YPAaBHEHUM;

MOJENUPOBAaTh pEabHblE CHUTYalldd Ha S3bIKE€ aiureOpbl, COCTABIIATH
BBIPAQXKECHMSI, YpaBHEHHs, HEPaBEHCTBA 10 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alIlllapaTa anreopsl.

DYyHKIUMN U TPAPUKHU:

CBOOO/IHO ONEpPUPOBATh MOHATUAMM: (PYHKIMS, CIOCOOBI 3aaHUs (PYHKIMH,
B3aUMHO oOOpaTHple (YHKIMHU, KOMMO3WIUA (QyHKUHMH, Trpaduk GYHKIUH,
BBITIOJIHATH 3JIEMEHTAapHBIE MTPeoOpa3oBanus rpauKkoB QyHKIINIA;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: OOJACTh OMNPEIEICHUS U MHOXKECTBO
3HaUYCHUU DYHKIMU, HYIH QYHKIWU, TPOMEKYTKH 3HAKOMOCTOSHCTBA;

CBOOO/IHO OINEpUPOBaTh MOHATHSAMH: YETHbIE M HEUETHbIE (DyHKUIMH,
nepuoanyeckue QyHKIUN, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIUH, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJbllee M HAuUMEHbIIee 3HaueHUuEe (QYHKIMU Ha
IPOMEKYTKE;

CBOOO/IHO ONEPUPOBATh MOHATHUAMHU: CTENEHHAs! (QYHKIUS C HATYPaJbHBIM U
[EeNbIM TOKa3aTesneM, rpauk CTENeHHOW (QYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresieM, rpauk KOpHs N-Oi CTEeneHW Kak (PyHKIHH OOpaTHOW CTENeHu ¢
HaTypaJbHbBIM MOKa3aTeIeM;

OlepUpPOBaTh NOHATHUAMHU: JIMHEHHAas, KBaJpaTW4yHas U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHHUE UX TPapUKOB;

CBOOOIHO OMEpUPOBATh MOHATHAMH: TOKa3aTeiabHas M JorapudMuyeckas
(GyHKIMU, WX CBOMCTBAa W TrpaUKH, HMCIOIb30BaTh MX TpaQUKUA sl PEIICHHS
YPaBHECHUMU;

CBOOOIHO ONEpUPOBATh MOHATHUAMH: TPUTOHOMETPUYECKAS OKPY>KHOCTb,
OIpEAEICHNE TPUTOHOMETPUYECKUX (PYHKIMI YUCIOBOI'O apryMEHTa;

UCIONIb30BaTh rpapuku GYHKUMA 19 UCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM NpPU pEeUIeHUM 3a7ad U3 IPYruX y4eOHbIX NPEAMETOB U PeajbHOU
KU3HU, BBIpaXKaTh (YOPMyJIaMU 3aBUCUMOCTH MEX/y BETUUMHAMU;

Hauyana mateMaTH4yecKoOro aHajam3a:

CBOOOJHO ONEPUPOBATh MOHATUAMU: apumeTHdeckass U reoMeTpuyecKas
nporpeccusi, 6eCKOHEUHO yObIBaroIasi T€OMETpUUECKasi MPOrpeccusl, JUHEHHBIN 1
HKCIIOHEHIIMAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHUE
0 KOHCTAaHTE;

UCIOJIb30BaTh MPOrPECCHM I PEUIEHUs pealbHbIX 3a/ad MPUKIAJHOTO
XapakTepa;



CBOOOTHO OIIEPUPOBATH MOHATHIMU: MTOCIIEIOBATEIBHOCTD, CIIOCOOBI 3a/TaHHSI
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OrpaHUYEHHBIE TOCIEAOBATEIbHOCTH,
NOHMMATh OCHOBBI 3apOXJCHHS MATEMaTHYECKOro aHajiu3a KaK aHaiu3a
OECKOHEUYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATH TIOHATHSIMHU: HENPEPBIBHbIE (QYHKIWHA, TOYKH
paspbiBa rpaduka QyHKIIMHU, aCUMOTOTHI rpaduka GyHKIUH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIIMS, HENPEpbIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYYHKITUH TSI pEIICHUS 3a]1a4;

CBOOOJHO OIEPUPOBATH TOHATHSIMHU: TIepBas W BTOpas IMPOU3BOJHBIE
byHKIIMH, KacaTtelnbHas K rpaduky QyHKIUY;

BBIYUCIISATh MTPOU3BOIHBIE CYMMBbI, TPOU3BEACHHS, YACTHOTO U KOMITO3HIIMH
IBYX (DYHKIIHIA, 3HATH TPOM3BOIHBIE JIIEMEHTAPHBIX (DYHKITHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUN M (U3UYECKUM CMBICT TPOU3BOIHON IS
penIeHus 3a1a4.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO  OINEPUPOBATh  TMOHATHSIMH: MHOXECTBO, OMEpaluy  Haj
MHOXXECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapaT sl OMUCAHUS PeaTbHBIX
IPOLIECCOB U SIBIICHUM, TP PEIICHUU 3aJ]1a4 U3 APYTUX y4€OHBIX MIPEAMETOB;

CBOOOJTHO OIEPUPOBATH TOHATUSAMH: OIpPEACIICHHE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHUYECKOT0 00BEKTa, JOKA3aTEIhCTBO, PABHOCHIILHBIC
ypaBHEHUS U HEPABCHCTRBA.
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