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HOACHUTEJIBHASA 3AIINCKA

VYuebHniii kKypc «AJredpa W Hadalla MATEMAaTHUYECKOTO aHaIN3a» SIBISETCS
OJHUM M3 HauOojiee 3HAUMMBIX B IPOrpPaMME CpeIHEro oOIiero odpas3oBaHus,
IOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YyUEHHUSI BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYIrOM CTOpPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUIEHUE O0YyYarOIIMXCs Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUSI MH(GOPMATUKU, OOLIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTU U IPYTUX
IUCUMILIMH. B paMkax maHHoOro y4yeOHOro kypca oOydarolluMecs OBJIAJEBAIOT
YHHUBEpCAJIbHBIM $I3IKOM COBPEMEHHOM HaykH, KoTopas (opMmyiupyer cBoU
JTOCTHKEHHS B MaTeMaTH4eCKou (opme.

VY4eOHbIll Kypc anreOpsl U Hadajl MaTeMaTUYecKOro aHallh3a 3aKja/ibIBaeT
OCHOBY Ui YCIIEUIHOI'O OBJAJCHUS 3aKOHaMM (U3MKH, XUMHUH, OHOJIOTHH,
MNOHMMAaHUSl OCHOBHBIX TEHJICHIUI Pa3BUTHSI SKOHOMHUKH U OOLIECTBEHHON YKU3HHU,
MO3BOJISIET OPUEHTHPOBATHCSI B COBPEMEHHBIX LH(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIONb30BAaTh MX JUIs JajbHEHIIero odopa3oBaHUS U B
IOBCEHEBHOM XM3HU. B TO ke Bpems oBiajeHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU ainreOpbl M MaTeMaTHYeCKOro aHallu3a pa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAaTh
YTBEPKAECHUS C MOMOIIBI0 MHIYKIIUU M PacCykKIaTh AEAYKTHUBHO, UCIOJIb30BaTh
000011IeHHEe W KOHKpETH3alluilo, a0CcTparupoBaHWE M aHaJIOruo, (opmupyer
KpEaTUBHOE U KPUTUYECKOE MBILUICHUE.

B xone u3yuenus yueOHOro Kypca «Anrebpa M Hadalla MaTeMaTHYECKOTO
aHanM3a» OOydaroUIMecs MONY4YaloT HOBBIM OMNBIT PElIeHHUs NPUKIAJHBIX 3a/1ad,
CaMOCTOSITEIIBHOTO IIOCTPOEHUSI MAaTEMaTUYECKUX MOJEIEH PEANbHBIX CUTYalWH,
UHTEPIPETALM  TOJYYEHHBIX  PEIICHWH, 3HAKOMATCA C  I[pUMEpamu
MAaTeMAaTHYECKNX 3aKOHOMEPHOCTEM B NPUPOJAE, HAYKE U MCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOpaMHu.

VY4eOHbIli Kypc 00J1ajaeT 3HAUUTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAIIOM,
KOTOpBI peanu3yercs Kak uepe3 YydeOHbl MaTepuain, CIOCOOCTBYIOLIUN
(OpMUPOBAHUIO HAYYHOIO MHPOBO33PEHHSA, TaK M 4yepe3 crneuuduxy ydeOHOM
NEeATENbHOCTU, TpeOyroned MNpOAOIKUTEILHON KOHIICHTpAIlMd BHUMAaHUSA,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 33 IOJYYEHHBIU
pe3yJbrar.

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

B crpykType yueOHoro kypca «Anrebpa M Hadajga MaTeMaTHYECKOIO
aHAJIM3a» BBIIEIEHBI CIENYIOLIME COACPKATEIBbHO-METOANYECKME TUHUU: «Hucna
U BBIYUCIICHU», «DyHKINU U TpaduKny», «YpaBHEHUS U HepaBeHCTBay, «Havana
MaTeMaTH4YeCKoro aHammsa», «MHO)kecTBa M JIOTMKa». Bce OCHOBHbIE



COJIepP KaTeIbHO-METOIMUECKHE JIMHUM HW3Y4alOTCsSd Ha TMPOTSHKCHHHM JIBYX JIET
oOydeHHUs1 Ha YpOBHE CpEIHEro oO0IIero oOpa30BaHMs, €CTECTBEHHO JIOMOJHSS
JpyT Ipyra W MOCTEIICHHO HACHIIAsSCh HOBBIMH TeMaMU W pasjenamu. JlaHHBIHA
Y4eOHBI KypC SIBIAETCS 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 oOydaromiuecsi OBJaIeBalOT BcE Ooiee
MIUPOKUM MaTEMaTUYECKHUM aIlapaTtoM, Y HUX MOCJIeN0BaTeIbHO (hopmMupyercs u
COBEPINICHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKyI0 MOJIETb peallbHOU
CUTYaIlNH, PUMEHATH 3HAHWS, TOJIYYCHHBIC MPH U3YUCHUU y4eOHOTO Kypca, s
pEIIeHUsI CaMOCTOSITETTFHO C(HOPMYITHPOBAHHONW MAaTeMaTUYECKON 3aJaud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-METOANYECKass JTUHUS «Uucia M BBIYUCIICHHS» 3aBepIIacT
(dbopMHUpOBaHNE HABBIKOB MCTIOIL30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOI'O 001Iero oopasoBanus. Ha ypoBHe cpemHero oomiero
oOpa3zoBaHus 0co0O€ BHUMaHuE yhensiercss  (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 OOYy4YalOIMMCS MHOXECTBA HATYPaIbHBIX, IEJBIX,
palMOHAIBHBIX W JICHCTBUTENBHBIX  YHUCET  JIOMOJHSIOTCS  MHOKECTBOM
KOMIIEKCHBIX YHCEl. B  KakaoM #3 3THX MHOXKECTB PacCMaTPHUBAIOTCS
CBOWCTBEHHBIE €My CIelnu(pUIecKue 3aJaddl W Olepaluu: JeJICHHe Haleno,
ONEPUpPOBAHUE OCTAaTKaMH Ha MHOXKECTBE IIETBIX YHCEN, OCOObIe CBOWCTBA
pPAIMOHAIIBHBIX M UPPAIMOHAIBHBIX YUCET, apu(PMETUIECKUE OIepaIuu, a TaKxKe
M3BJICUCHHE KOPHS HATYpaJlbHOH CTEIICHH Ha MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaromapsi mocnenoBaTensHOMY pPaCIIMPEHHIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HAaKOMCTBY C BO3MOJKHOCTSIMH WX TIPUMEHEHHS ISl PEIICHUS Pa3IUYHbIX 3ajad
dbopMupyercst mpeacTaBieHue O €IMHCTBE MaTEMAaTUKH KaK HayKH M €€ poJid B
MOCTPOCHUU MOJIETICH PEeaJbHOr0 MHUpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKpETH3aIHSI.

Jluans «YpaBHEHHS M HEPABEHCTBa» pPEAM3YyeTCs Ha MPOTSHKEHHH BCEro
oOy4eHHs Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUs, MOCKOJIBKY B KaXKIOM
pasnene IlporpamMmbl MpenycCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3amad. B
pe3ynbTaTe OOydJalolIuecs OBIAJEBAIOT PA3MMYHBIMH METOJAMU  PEIICHUS
paIllMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUN, HEPABEHCTB U CHUCTEM, a TaKXke 3ajaad,
collepKamux MmapaMeTphl. llomydeHHBIE YMEHHSI IIUPOKO HCTOIB3YIOTCS TpHU
UCCIICIOBAaHUH (DYHKIIMA C TIOMOIIBIO MTPOW3BOAHOM, TP PEIICHUM MPUKIIATHBIX



3a/1a4y M 337a4 Ha HAaXOXKJE€HUE HAauOOJbIINX U HAUMEHBIINX 3HAYEHUN (YyHKIHU.
JlanHasi coneprkarenbHasi TMHUSL BKJIIOYAET B ce0d Takke (HOpMUPOBAHUE YMEHUMN
BBITIONHATh ~ pacu€rel 1O  QopMynaMm, MpeoOpa3oBaHUs  PAIMOHAIBHBIX,
UppaIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKKE BBIPAXKEHUI,
COJlepKAIlUX CTEeNeHu W Jorapudmel. brarogaps u3ydeHHI0 anreOpandeckoro
MaTepualia  MPOUCXOJIUT  JajibHEWIlee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPaKTHOrO MBIIIJIEHUSI O0y4Yaromuxcs, GOpMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHuil, paboOTBl C  CHUMBOJBHBIMH  (opMaMu,  MpPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEW B BHJI€ PAaBEHCTB M HEPABEHCTB. AuredOpa
npennaraer 3(QQPEeKTUBHbIE HHCTPYMEHTBI JUIsl pEUIEHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSIHO JTEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKA HAYKHU.

CopepxarenbHo-MeToAn4YecKass JMHUA «DyHKUMH U TpaduKU» 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
OPEIMETOB U PEAIbHON KU3HU TECHO CBSI3AHO KaK C MAaTEMaTUYECKHUM aHaJIU30M,
Tak U C pEIICHHEeM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM Oomblioe BHUMaHUE
ynensiercst (GOpMHUPOBAHHMIO YMEHHS BbIpaXkaTh (POpMyIaMH 3aBHCUMOCTH 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 dopMme: aHATUTHYECKOM, Tpadudeckor U cioBecHoW. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AIIMH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHasg nuHUs «Hadama MareMarMdyeckoro aHaiau3a» I03BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MAaTeMaTUYECKUX, TAK W MPUKJIATHBIX 3a/1ad,
JOCTYIHBIX 00y4aromuMcs, TaK KaK y HUX MOSBIIAETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CIOXKHBIX (YHKLUMHA, ONpeAensiTb MX HauOONbIIME W HAaWMEHbLINE
3HAUEHHUS, BBIYUCIATH IUIOMAAu QUTryp ¥ OO0BEMBI TEN, HaXOAUTh CKOPOCTU HU
YCKOpeHHsI TnpoueccoB. JlaHHas cojepkarenpHas JIMHHAS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MAaTEMaTHYECKHMX MOJENIEHd pealbHbIX CHUTYalUH,
MO3BOJISIET HAXOJUTh HaWIydlllee pEeHIeHWE B TMPHUKIAIHBIX, B TOM YHCIIE
COLIMATIbHO-DKOHOMHUYECKUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBAMHU MaTe€MaTH4YECKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOro, (OpPMaTbHO-JIOTMYECKOTO U
KPEaTUBHOI'O MBIIUICHUS, (OPMHPOBAHUIO 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 M MaTEeMaTHYECKOW JIOTWKHU. TeopeTuko-
MHO>XECTBEHHBIC MPECTaBICHUS TPOHU3BIBAIOT BECh KypPC IITKOIHHOW MaTEeMAaTHKN
U TpeljiararoT HamOoJjiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIUNA BCE pa3zelibl
MaTEeMaTUKH U €€ NPWIOKEHUN, OHU CBS3BIBAIOT pa3Hble MaTEeMaTHYECKHE
TUCIUIUTMHBL W WX TPWIOKEHUS B eaumHoe 1enoe. [lodTomy BakHO 1aTh
BO3MOXXHOCTh OOyYalIMIEMyCs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMCHHOW MaTEMAaTHKH W HCIIOJIL30BaTh €0 IS BBIPAKCHUS CBOWX MBICTICH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKM KaK HAyKd CleayeT MpHU3HATh
CBONCTBEHHYIO €l CTpOrocTh OOOCHOBAaHUW ¥ CIEAOBAHHUE OIPEACIEHHBIM
MpaBWjIaM  TOCTPOCHHSI  JOKa3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMu
MaTeMaTUYeCKOH JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00y4Jarommxcs, TO3BOJISIET UM CTPOUTH CBOM PACCY>KIIEHUSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBIITUICHHUS.

B yueOHOM Kkypce «Aurebpa W Hayajlla MaTEMaTUYECKOro aHalu3a»
NPUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOT'0 MOEITMPOBAHUS, KOTOPHIC MPU3BAHbBI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB MOCTPOEHUS MOJIENEH peatbHBIX
CUTyalllii, WCCIEAOBAHHUS O3TUX MOJENed C TIOMOIIBI0 ammapara aiareopsl u
MaTEeMaTUYECKOr0 aHajan3a, WHTEPIPETAIlMi TOJYyYCHHBIX pe3yJabTaToB. Takue
3aJIaHAS BIUICTCHBI B KXKIIBIN M3 pa3/ieloB MPOTrPaMMEbI, TTOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO UCIOJIb3YETCs IJIs pelleHHs MPUKIaaHbIX 3anad. [lpu
pElICHUH  pealbHbIX  NPAKTUYECKUX  3a7ad  oOydaroliuecss  pa3BUBAIOT
HaOJMIOAATENIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
WCIIOIB30BaTh  QHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenpbHOCTh 1O (OPMHPOBAHHWIO HABBIKOB PEIICHHS MPUKIAIHBIX 3aaad
OpraHu3yeTcs B MPOILIeCCe U3yUEHHUs BCEX TeM yueOHOro Kypca «Ajiredpa u Havasna
MaTEMaTUYECKOTO aHATH3a.

Ha wu3yuenne yueOHOro Kkypca «AnreOpa M Havaja MaTeMaTUYECKOIO
aHanuzay» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
KJIacce — 136 4acoB (4 yaca B HEJIETTIO).



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Yucua 1 BBIYMCICHUSA

Pammonanbubie uncia. OOBIKHOBEHHbIC W JIECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHbIe mnepuoanyeckue npoou. [IpumeHeHue npoOed W MPOICHTOB s
peLIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTPAacCiey 3HAHUN U PEaIbHON KU3HMU.

JelictBurenbHble  4ucaa. PanuoHanbHble W UppAlMOHAIIBHBIE YHCIA.
Apudmernyeckue  omnepanvud ¢ JIGUCTBUTEIBHBIMU  4uciaaMu.  Moayib
JEHUCTBUTENBHOTO YKCia U ero cBoMcTBa. [IpuOnmk€HHbIE BBIYMCIICHUS, IPABUIIa
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.

Crenenb € palUMOHAJbLHBIM TIOKa3aTeleM M €€ CBOWCTBA, 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
ypaBHEHUs. 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 YPABHCHUU.

[TokazarenbHbie ypaBHEHHMS. OCHOBHBIE METOJbI PEHICHHS MOKA3aTEIbHbBIX

YPaBHEHUHU.

[IpeoOpazoBaHue BoIpaXXEHHH, COAEPKALTUX JTOTapU(DMBI.

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

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHUM. PellieHne TpPUroHOMETpUIECKUX YPaBHEHUM.



Pemienue cucreM IMHENMHBIX YpaBHEHUH. Marpuia CUCTEMbl JIHUHEHHBIX
ypaBHeHH. Ornpeaenurens MaTpulbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIICHUE €r0 3HAYEHUS, TPUMEHEHUE OMNPEAEIUTENS I PEIICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUM. PelleHue NpuKIagHbIX 3a1ad C IOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMM. lccimenoBaHne DOCTPOSHHOW MOJEIN €
IIOMOILBIO MATPULL U ONIPEIAEIIUTETICH.

[TocTpoeHne MaTeMaTHYECKUX MOJEJIEH PEaJbHOM CUTYAllMH C ITOMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7ady M 3aJad M3 pa3InyHbIX O0JIaCTel HayKu M peabHOU
AKU3HHU.

DYyHKIUHN U TPaPUKHU

Oyukuusa, crnocoObl 3amaHus GyHKIUU. B3anMmHO o00paTHBIE (QYHKIHU.
Komnozummss ¢ynkuuit. I'paduk  QyHKIuMu. OnemMeHTapHble NOpeoOpa3oBaHUs
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 GYHKIIMU HA TTPOMEKYTKE.

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

CrenenHas (yHKIMS ¢ HATypaJbHBIM U LENbIM MOKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa U rpaduk KOpPHS N-OM CTENEHM Kak (YyHKUIMH OOpaTHOU
CTEIMEHU C HATYPaJIbHBIM [1OKA3aTEIIEM.

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

TpuroHoMmerpruyeckass OKPYKHOCTb, OIPEACIEHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN 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 BO3ZHMKHOBEHUS MAaTeMaTUYECKOI0 aHAIM3a Kak
aHanu3a OECKOHEYHO MaJbIX.

Apudmernyeckas U reomerpuueckas nmporpeccur. beckoneuHo yowiBaromias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH MeOMETPUUECKON
IIPOrpeccry. JIMHEWHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
pOLIEHTOB. MCcnonmb30BaHWE NIPOTPECCHH JUISI  PEIICHUS peajbHbIX 3a7ad
NPUKIIAHOTO XapakTepa.



HenpepoiBHbie (yHKIIMM W UX cBoHcTBa. TOYkM pas3pbiBa. ACHUMIITOTHI
rpadukoB QyHkumii. CBolcTBa (PYHKIMM HENpPEpPHIBHBIX Ha OTpe3ke. Meton
VMHTEPBAJIOB Uil DPEUICHHWS HEpPaBEHCTB. lIprMeHeHHe CBOWCTB HEINPEPBIBHBIX
byHKIUN TS pereHust 3a1a4.

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

[IpousBoaHbIE  AlEMEHTapHBIX  (YHKIUH. [IponsBogHass  CymMBI,
MIPOU3BEICHUS, 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
OMMCAaHUSl PEAJbHBIX IPOLECCOB W SIBJICHUW, NMPU PEIICHUM 3a4a4 U3 JPYTrUX
y4eOHBIX MPEAMETOB.

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

11 KJIACC

Yuciaa u BBIYMCTCHUS

HarypaneHbie u nensle yucia. [IpumeHeHne npU3HAKOB JETMMOCTH LIEBIX
guces, HauOombIui oOmui genurtens (ganee — HOJ]) m HamMeHbIniee oOmiee
kpatHoe (nanee — HOK), octaTkoB o moaynto, anropurma EBkinaa auist pemeHus
3a/1ay B LENbIX YHUCTAX.

KommuiekcHble umcna. AnreOpandeckass W TpUTOHOMETpUUYecKas (QOpMbl
3alMCH KOMIUIEKCHOTO 4Hciia. ApupMeTHYECKHe Olepaluud C KOMIUIEKCHBIMU
yuciamMi. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cteneHu U3 KOMIUIEKCHOro yucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN IJIs PelIeHUs (PU3NYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs] U HEPABEHCTBA

Cucrema © COBOKYNIHOCTb YpPaBHEHWW W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBbI-CIIe/ICTBUsI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHMH C  TOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEPaBeHCTB.

OCHOBHBIE METOABI PELICHUS IMOKA3aTeNbHbIX U  JIOTapUPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METOBI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS CUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
MPpaLMOHAIbHBIX, TOKA3aTEIbHbIX U JOrapu(PMUUECKUX YPABHEHHI.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu.



[IpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMAaTUYECKUX 3aJady M 3aJad M3 pa3IuyHbIX 00JIacTell HayKu U pealbHON
KU3HU, UHTEPIPETALNs I0JTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUUHA U Tpapukn

I'padpux kommnoszummu QyHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHHA U
HEPABEHCTB Ha KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue PyHKIINHM, X CBONCTBA U TpaduKu.

I'padmyeckue MeTonbl pelieHUs YpaBHEHHMH W HepaBeHCTB. | 'paduueckue
METO/bI PEIICHHUS 33]1a4 C ITapaMETPaMH.

Hcnonp3oBanue rpaukoB (yHKUMH Ui HCCIENOBAHUS NPOLECCOB U
3aBHUCUMOCTEM, KOTOpbIE€ BO3HUKAIOT MPHU PEIICHUU 3aJad U3 JPYTHX Y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havyasa maTeMaTH4eCKOro aHAJIN3a

[IpumeHeHre NpOU3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoknenue — HamOONbIIEro M HAUMEHbBILIErNO  3HAYEHUMH
HENpepbIBHON (PYHKIIMH HA OTPE3KeE.

[IppmeHeHne NPOU3BOAHOM JUISI HAXOXKACHUS HAWIY4dIIEero pELICHHs B
NPUKIAAHBIX 3a/adax, Uil ONpPENENIEHHs CKOPOCTM U YCKOpPEHHMs IMpoIEcca,
3a1aHHOTO (HOPMYJION WK TpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKUui. [TpaBuna Haxox1eHUs TepBOOOPA3HbIX.

Wurerpain. I'eomerpruecknii CMBICII VHTErpaa. Brruncnenue
onpenenéHHoro uaTerpana mo gopmyne Herorona-JIeibuuna.

[IpumeneHue uHTerpajna A HAXOXKIEHUS IUIOMA[el IMIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMaTtuueckoe
MOJEIIMPOBAHUE pEAIbHBIX MPOLECCOB € MOMOUIbI0  Ju((HepeHIHATbHBIX
YPaBHEHHUM.



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 IPAXKIAHCKOM MO3ULIUKM 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  oOIliecTBa,  NPEICTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHPOBAHUSA PA3IUYHBIX CTPYKTYp, SBIICHUH,
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'PaXKTaHCKOM HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOSIIEMY POCCHMCKOM MAaTEMaTHKH, LEHHOCTHOE OTHOLICHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTEMaTUYECKOM IIKOJIBI,
UCIOJIb30BaHUE JTHX JOCTIDKEHMM B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
3KOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, ChOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOrO IMOBEICHHMS, CBA3AHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JOCTH)KEHUN HAyKHM U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTOWUHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs O3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3ajay, PEHICHUH, pacCyKIeHHI, BOCIPUUMUYHUBOCTh
K MaTeéMaTUYE€CKHUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puznyeckoro BOCNUTAHUSA:

c(OpMHPOBAHHOCTh yYMEHUS TMPUMEHATh MaTeMaTHYeCKUEe 3HAaHUSA B
MHTEpEecax 3I0pOBOr0 U 0€30MMacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHIATHI U
OTJIbIXa, peryispHas (U3MUecKass aKTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN JIESITENLHOCTBIO;

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTh K TpPYyIdy, OCO3HaHWE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paziuuHbiM  cpepam  NPOPECCHOHAIIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW MU €€ NPWIOKEHUSIMU, YMEHHUE COBEpUIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccur U peannu30BbBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 Ha MPOTSHKEHUM BCEW JKWU3HU, TOTOBHOCTh K AKTHUBHOMY
YUYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HApaBIeHHOCTH;

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHUS

c(hOpPMUPOBAHHOCTb  JKOJIOTMYECKOW  KYJIbTYPbl, TTOHUMAHUE BIIUSHUS
COLIMATIbHO-DKOHOMHUYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHOM U COLMATIbHOMN
Cpellbl, OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOiieM, OprUeHTAITUS
HAa TPUMECHEHHE MATeMAaTHYeCKUX 3HAHWM JUIsl perieHus 3agad B 00JacTu
OKpY’)Karoliel cpebl, IJIaHUPOBAHUE IOCTYNKOB U OILIEHKH HMX BO3MOXKHBIX
MOCJIEICTBUMN JUIsl OKpY KAroUIed Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKW U OOIIECTBEHHOM  MPAKTUKH, TMOHHUMAaHUE
MaTeMaTH4YEeCKOM HAayKdh Kak cdepbl 4YeI0BEYECKOM JAesTEIbHOCTH, 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.

METANPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC YUYeOHbIE NelHCTBUSA

Bba3oBble Jlornyeckue neiicTeus:

BBISBIAITh M XapaKTEpU30BaTh CYILIECTBEHHBIC NPU3HAKA MaTEMaTUYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHWHA MEXAY MOHATHAMH, (QOPMYIHpPOBATH
OIIpEEIICHHS] MIOHATHUM, YCTAHABIMBATh CYUIECTBEHHBIN MpPU3HAK Kiaccu(UKaluy,
OCHOBaHUS AJ11 0000LIEHUS U CPaBHEHUSI, KPUTEPUH ITPOBOJUMOIO aHAIM3a,;

BOCIIpUHUMATh,  (OPMYJIUpPOBaTh U  NPeoOpPa3oBbIBATH  CYKJICHUS:
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 YMO3aKJIIOUYEHUH, YMO3AKIIFOUEHUH 110 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  yué€ToM
CaMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPUEB).



Ba3oBble uccienoBareabcKme 1eiicTBUS:

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

IIPOBOJUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, UCCIEA0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYECKOro 0ObeKTa, SBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy O0ObEKTaMH, SBJICHUSIMH, POIIECCAMU;

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

IIPOrHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE MpOIEcca, a TaKKe BbIJBUraTh
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 THUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATh WH(OPMAILMIO PA3IUYHBIX BUIOB U
(dopM npencTaBieHus;

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

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

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS

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, JlaBaTh IMOSCHEHUS IO XOAYy PELICHMs 3a/Jaud,
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 CYXICHUSIMHU APYTUX YYaCTHUKOB
Jyajora, oOHapy)XMBaTh Pa3judyue M CXOJICTBO MO3UIIHUKM, 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 MH(OpMALINH.

CaMOKOHTPOJIb, SMOIIUOHAJILHBII HHTEJIEKT:

BJaJeTh  HABbIKAMM  TO3HABAaTEIbHOM  peduiekCuu Kak  OCO3HaHHUS
COBEPIIAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca MU pe3yjbTaTa pelieHus
MaTeMaTHUYCCKOM 3a7Ja4H;

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 MOHITHSIMU: 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,
PaBHOCWIbHBIEC YPAaBHEHUS U YPABHEHUSI-CIICCTBUS, PABHOCWIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3JIMYHble METOJbl PELIECHUS PalUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX yYPAaBHEHWI, NPUMEHATh METOJ HWHTEPBAJIOB I pPELIEHUs
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBaTh MOHATHUSMU: MHOI'OWIEH OT OJHON INEepeMEHHOH,
MHOTOWIEH C LEIbIMH KO3(Q(PUIUEHTaMH, KOPHH MHOT'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, OMNPEAEIUTENb MaTpUUbl 2 X 2 KU €ro TEOMETPUYECKUN CMBICI,
HCIIOJI30BaTh CBOMCTBA ONpeAenuTeNss 2 X 2 Juisl BBIYMCIEHUS €ro 3HauyeHus,
MPUMEHATh ONPEACIUTENIN JUIsl PEUIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIETTUPOBATh PEAbHBIE CUTYallUU C MOMOIIbIO CUCTEMbI JIMHEUHBIX YpaBHEHUH,
UCCJIEIOBAaTh ITOCTPOEHHBIE MOJEIM C IOMOIIBIO MATpPUIl U OINpPEIEIHUTENEH,
MHTEPIPETUPOBATH NOJYYEHHBIN PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA JEHUCTBUA C KOpPHAMM Uil [peoOpa3oBaHUs
BBIPAXKCHUM;

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

UCIIOJIb30BaTh CBOMCTBa norapu(MoB LTSI npeoOpa3zoBaHus
norapu(pMUYECKUX BBIPAKEHUH;

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 CTENEeHM KaK (PYHKIHH OOpaTHOW CTENeHu ¢
HaTypaJbHbBIM MOKa3aTeIeM;

OlEpUpPOBaTh NOHATHUAMHU: JIMHEHHAas, KBaJpaTW4yHas U JpOOHO-JIMHEWHas
(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.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEPUPOBATh  TMOHATHSIMH: MHOXECTBO, OMEpaluy  Haj
MHOXXECTBAMU;

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

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: OIpPEACICHHE, TeOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTEeMaTHUYECKOT0 00BEKTa, JOKA3aTEIhCTBO, PABHOCHIILHBIC
ypaBHEHUS U HEPABCHCTRBA.

K konmy oOyuenus B 11 kiacce o0y4aromuics TOJYYHT CIEIYIOIINE
NpEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTEeMaTUIECKOTr0 aHaATTNU3ay:

Yucaa v BbIYMCIEHHS:

CBOOOJTHO OMEpUPOBATH TMOHATHSAMHU: HATypaJlbHOE M 1LIEJI0E YHUCIIO,
MHOXXECTBA HATYPAJIbHBIX W IEIBIX YUCEN, MCIOIb30BaTh MPU3HAKU JEITUMOCTU
uensix yncen, HOJl m HOK HaTypanbHBIX uncen 1S peleHus 3a1ay, IPUMEHATh
anroput™m EBKinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOIYJ0, 3aluChIBaTh
HATypaJbHBIC YHCTIA B PA3JIUYHBIX MO3UITMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OTEPUPOBATh TMOHATHUSAMH: KOMIUIEKCHOE YHCIO ¥ MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABIATh KOMIUIEKCHBIC YHCIa B alreOpanmdeckod u
TPUTOHOMETPUUYECKON (hOpMe, BBIMOJIHATh apu(PMETHUECKUE Olepaluu ¢ HUIMU U
n300paXkaTh HA KOOPJMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATH MOHATUSMH: HUpPpallMOHAJBHbBIC, MOKa3aTelbHbIE U
gorapu(MUYECKUE€ HEPABEHCTBA, HAXOJUTh HMX pEIIeHUs C TOMOUIBIO
PAaBHOCHJIbHBIX NIEPEXO/IOB;

OCYIIECTBJISIT OTOOp KOpPHEW TMpH PEIIEHUH TPUTOHOMETPUUYECKOIO
YpaBHEHHUS;

CBOOOJTHO OMEpUpOBaTh TMOHSATUEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OpUMEHSATh  HeoOxonumble (OPMYJbl  JJIi  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKHX HEPABECHCTB;

CBOOOJIHO ONEPUPOBAThH MOHATUSIMU: CUCTEMAa U COBOKYITHOCTh YPABHEHUU U
HEPaBEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CUCTEMBI 1 COBOKYITHOCTEW pallMOHAIBHBIX, UPPALIMOHAIBHBIX, [TOKA3aTEIbHBIX U
norapu(MUYECKUX YpaBHEHUIN 1 HEPABCHCTB;

pemarb palroHaIbHbIE, WppalMOHAIbHEIE, ITIOKA3aTEIbHBIE,
jgorapupmMuyeckue W TPUTOHOMETPUUECKHME YpaBHEHHS W  HEPABEHCTBA,
cozieprKalle MOJIYJIN U apaMeTPhI;

NPUMEHSTH TpadUIecKre METOMbI I PEIICHUs YpaBHEHUN U HEPaBEHCTB, a
TaKKe 3a71a4 C IapaMeTpamu;

MOJIETTUPOBATh pealbHbIE€ CHUTYyallMM Ha s3bIKE anreOpbl, COCTABIATh
BBIPQ)KCHUS, YPABHEHMs, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBHUIO 33]auH,
UCCJIEIOBATh TIOCTPOEHHBIE MOJIEIN C WCIOIB30BAHUEM arapaTra aireopsl,
WHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YIIbTAT.

DOyHKUMU U TPpauUKU:

CTpPOUTh TpadUKU KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOIrO
WCCJICIOBAHUS U CBOMCTB KOMITO3UITUU ABYX (DYHKIIHIA,

CTPOUTh TEOMETPpUYECKHE O00pa3bl yYpaBHCHWA W HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpUPOBATh MOHATUSMHU: TpadUKH TPUTOHOMETPUUECKUX
(b yHKIIHH;

MPUMEHATh (GYHKIUMA IS MOJCIUPOBAHUS W WCCIEAOBAHMS PEAThHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCcKOro aHajamsa:

UCTIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTh
1 O3KCTPEMYMBI;

HaXOJIUTh HaNOOJbIIIee U HAaMMEHbIIIee 3HaUeHUsI (YHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJb30BATh NPOU3BOAHYIO Uil HAXOXICHUS HAWIY4YlIEro pELICHUS B
NPUKIAAHBIX, B TOM 4YHCIE€ COLHAIBHO-DKOHOMUYECKUX, 3ajadax, s
ONpEAEIECHUs] CKOPOCTH U YCKOPEHHUsS IIpoliecca, 3aJaHHOro (OpMyJIOd WU
rpaduKoMm;



CBOOOJHO ONEpUPOBATh TMOHATHSAMHU: TMEpBOOOpa3Hasi, OIpeaeEHHbIN
UHTErpaj, HaXOAWTh IEpPBOOOpA3HbIE JJIEMEHTAPHBIX (YHKIUI U BBIYUCIATH
uHTerpai no hopmyne Hetotona-JIeiOnua;

HaXOJUTh IJIOMAAN TNIOCKUX (PUTYp U OOBEMBI TEII C MOMOILBIO UHTErpaa;

MMETh IPEACTABICHHE O MATEMATHYECKOM MOJEIHPOBAHUM HA NpPUMEPE
cocTaBlieHUs U PepeHIInaIbHBIX YPaBHEHUI;

pemiaTe NpUKIaAHBIE 3a7a4d, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKOIO U
du3ngeckoro Xapaxrepa, CpPEACTBAMHU MaTeMaTU4ECKOro aHanusa.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
KonTpoabubie | IlpakTuuyeckue
n/n NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
MHOXEeCTBO NEUCTBUTEILHBIX YHUCE.
1 MHorounensl. PaninonaabHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JIMHEUHBIX
YpaBHEHUH
5 Oynkiun u rpadguku. CreneHHas GyHKIUS ¢ 12 |
LEJTIBIM MOKa3aTesieM
3 ApudpmeTrueckuii KOpeHb N-0i CTETEHHU. 15 1
HppannonanbHble ypaBHEHUS
4 [loxazarenpHas pynkuus. [lokazarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmuaeckast GyHKITHS. 18 1
Jlorapudmudeckue ypaBHEHUS
6 TpuronomeTpuyeckre BbIpaXeHUs U ” |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUU 10 1
HenpepeiBabie pynkmun. [Iponssonnas 20 1
9 [ToBTOpenue, 0600IIEHNEe, CUCTEMATH3ATIHS 5 )
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KonuuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3iesioB U TeM (uudposbie)
Konrpoabusie | IlpakTnuyeckue
n/n NpPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcsl
| HccnenoBanue GyHKIMNA ¢ TOMOIIBIO ) |
MIPOU3BOJAHOMN
2 IlepBooOpasHas u MHTETpa 12 1
3 I'pacduku TpUroHOMETpHUUECKUX (HYHKIIHIA. 14 |
TpuroHomeTprueckue HEPABEHCTBA
4 HppauroHaneHble, NOKa3aTeIbHbBIE U 4 |
JorapupmMuUecKie HepaBeHCTBA
KommiekcHele uncna 10 1
6 HarypanbHble U 11e71bI€ yncina 10 1
Cuctembl palMOHAIBHBIX, UPPALMOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTAPUPMUIECKUX 12 1
ypaBHEHUH
8 3agaun ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNEe, CUCTEMATH3AIIHS 16 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Konrpoabubie | Ilpakruyeckue
n/n Bcero U3ydeHusi | oOpa3zoBaTeibHbIE
padoThbI padoThbI
pecypchbl

[[MHOkecTBO, ONepaliy HaJl MHOKECTBAMHM
U UX CBOMCTBA

2 Juarpammer Ditiepa-Benna 1

3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmapara JJis perieHus 3a1a4y
Parmmmonansasie yncna. OOBIKHOBEHHEIE U

4 JeCATUYHbIE TPOOU, TIPOLIEHTHI, 1
OECKOHEUHBIE MTEPHOANUECKHE APOOH
Panmonaneubie yncia. OOBIKHOBEHHBIC U

5 JEeCATUYHBIC IPOOH, TPOIICHTHI, 1
OECKOHEUYHBIC IEPUONYECKUE APOOH

6 [Ipumenenue npoOeii U MPOIICHTOB ISt |
penieHus MPUKIAIHBIX 3a/1a4

7 [Ipumenenue apobeit u MpOLUEHTOB JJIs 1
pelIeHus MPUKIAIHBIX 3a/1a4

g JeicTBuTenbHbIE yncia. PalimonanbHbie U 1
HppalMOHANIbHBIE YHCIIa

9 ApudpmeTrueckue onepaniu ¢ |
JEUCTBUTEIIbHBIMU YU CIIAMU

10 Mopnynb IEMCTBUTENBHOIO YHACIIA U €TI0 1




CBOMCTBA

11

[pubnuxEHHBIE BEIYUCICHUS, TPaBUIIa
OKpYTJICHUS, IPUKHJKA U OLICHKA
pe3yJbTaTa BRIYUCICHUN

12

OCHOBHBIE METO/IBI PEIICHUS LIETBIX U
JTpOOHO-pAIIMOHATILHBIX YPABHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEILIEHUS LENbIX U
JIpOOHO-PALIMOHATIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELLICHUS LIEJbIX U
JIPOOHO-pallMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON EPEMEHHOM.
JleneHre MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHOro4IeHbI C LEIBIMH KO3 PUITMEHTAMU.
Teopema Buera

17

Pemenue cucreM TMHEMHBIX ypaBHEHUI

18

Pewienne cucrteM JIMHEWHBIX YPaBHEHUN

19

Martpuna cucTeMsl JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLpl 2X2, €ro
T€OMETPUYECKUN CMBICIT U CBOMCTBA,;
BBIUMCIICHUE €TI0 3HAYCHUS

20

Onpenennurtesb MaTPUILBI 2X2, €T
reOMETPUUYECKUI CMBICII U CBOMCTBA;
BBIUMCIIEHUE €r0 3HAUCHUS




21

[Ipumenenue onpenenuTens AJjisl peleHus
CHUCTEMBI JINHEHHBIX YPaBHEHU

22

Pemenne npukiaaHbIX 3a/1a4 ¢ OMOIIBIO
CHUCTEMBI JINHEHHBIX YPAaBHEHU

23

Pemenue npuknaaHbIx 3a1a4 ¢ MOMOIIBIO
CHUCTEMBI JINHEVHBIX YPaBHEHUN

24

KonTponbhas pabora: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CHcTeMBI
JVHEWHBIX ypaBHEHUI"

25

OyHKIMS, CIIOCOObI 3a1aHUs (PYHKIIHH.
B3aumuo obpatnbie pynkuuu. Kommnosuus

byHKIMIA

26

I'paduk Pyakmum. DnemMeHTapHBIC
npeobpazoBaHus rpaduKoB GYHKIIAHA

27

OO0nacTb onpeneneHns 1 MHOKECTBO
3HaueHul pynkuuu. Hymm yHkimm.
[IpoMexyTKH 3HaK IOCTOSTHCTBA

28

UéTHble 1 HEYETHBIE (PYHKIIHU.
[lepuoanueckue pynkiuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIUU

29

MakcuMyMbl © MUHUMYMBI (DYHKIIHH.
Haubonbiiee u HanMeHbllIee 3HaYCHHE
(YHKIIMM HA IPOMEKYTKE

30

Jluneiinas, kBagpaTudHas U JpoOHO-
JIUHEWHast QyHKIHUN

31

DJIeMEHTapHOE UCCIIEI0BAHNUE U
MOCTpOeHHE IpaUKOB ITUX QYHKIUI




3J'ICMCHTapHOG HUCCIICIOBAaHUEC U

32 .
noctpoeHue rpadukoB 3TUX QyHKIUN

3 Crenens ¢ 1enbIM MoKazareneM. bunom
HeroTona

34 CreneHsb ¢ LIEJIBbIM IToKa3aTeiaeM. buaom
HeroTona
CrenenHast (yHKIMS C HATypaIbHBIM U

35 LeJIbIM IToKa3areneM. E€ cBoiicTBa U
rpauk

36 Konrtponbnas pabora: "Crenennas
¢ynkuus. E€ croiicTBa u rpagux”

37 ApudmeTnueckuil KOpeHb HATypaTbHON
CTETIeHH U €ro CBOMCTBA

38 ApubMeTnuecKkuii KOpeHb HATypaTbHOU
CTEIIEHHU U €ro CBOKWCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
CoJIepKalluX CTENeHH U KOPHU

40 [IpeoOpazoBaHus YMCIOBBIX BBIPAKEHUH,
COJIEprKaIUX CTENIEHU U KOPHU

41 [IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUH,
COJIep KalUX CTETIEHH U KOPHU
Uppanmonansubie ypaBHeHUsI. OCHOBHBIE

42 METO/bl PEUICHUS] UPPALIMOHATIBHBIX
ypaBHEHUI
Uppatnmonansubie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIECHUSI UPPALIMOHATBHBIX

YpaBHEHUI




WppanmonaneHele ypaBHeHUs1. OCHOBHbIE

44 METO/Ibl PEIICHHS UPPALMOHATBHBIX
yYpaBHEHUI

45 PaBHOCWIIBHBIE IEPEXO/IBI B PEILICHUN
HppaLMOHATILHBIX YpaBHEHHM

46 PaBHOCUIIBHBIE TIEPEXO/Ibl B PEILICHUU
UPpaLMOHAIIbHBIX YPABHEHUM

47 PaBHOCUIIBHBIE TEPEXO/IbI B PEILICHUU
HPPAIMOHAJIBHBIX YPaBHEHUN

43 PaBHOCUIIBHBIE TEPEXO/IBI B PEILICHUU
HUPPALMOHAJIBHBIX YPABHEHUN
CaoiicTBa U rpaduk KOpHS N-0i CTENEHU

49 KaK ()YHKIIUA OOpaTHOM CTEIECHHU C
HaTypaJIbHBIM IIOKa3aTeleM
CgoiicTBa 1 rpaduK KOPHS N-0i CTETICHU

50 Kak QyHKIIMH OOPaTHOU CTETICHH C
HaTypaJIbHbIM IIOKa3aTelemM
Kontponsnas padota: "CBoiicTBa 1 rpaduk

51 KOpHs n-0¥ creneHu. MppanroHaabHbIe
ypaBHEeHHS"

5) Crenens ¢ pallMOHATIBHBIM ITOKA3aTEIEM U
€€ CBOMCTBA

53 CreneHs ¢ pallMOHAJIBHBIM ITOKA3aTEIEM U
€€ CBOMCTBA

54 Crenens ¢ pallMOHAIBHBIM ITOKA3aTEIEM U
€€ CBOMCTBa

55 [loxazarenbHast pyHKUIMS, €€ CBOMCTBA U




rpadux

Hcnonb3oBanue rpaduka GyHKIUN A7

56 . 1
pellIeHus ypaBHEHU
57 Hcnonws3zoBanue rpaduka QyHKINU AJs 1
peIlIeHNs] ypaBHEHU
[ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE
58 METO/Ibl PEUICHUS ITOKA3aTEIbHBIX 1
YpaBHECHUI
[TokazaTenpHbie ypaBHeHUs. OCHOBHBIE
y
59 METO/bl PELICHUS ITOKA3aTEIIbHBIX 1
ypaBHEHUN
[Toka3zaTenbHbie ypaBHEeHUsA. OCHOBHBIE
60 METO/Ibl PELICHHS TTOKA3aTeIbHbIX 1
YpaBHEHUI
61 Kontponbnas padota: "[loka3zarensHas 1
¢yuknus. [lokasaTtenbHble ypaBHEHUS"
62 Jlorapudm uucna. CoiicTBa Jiorapupma 1
63 Jlorapudm uucna. CoiicTBa Jiorapupma 1
64 Jlorapudm uncna. CBoiicTBa jorapudma 1
65 JlecATUUuHBIC W HaTypaJIbHBIE JTIOTAPUPMBI 1
66 JlecATUYHBIC M HaTypaJIbHBIE JTIOTAPUPMBbI 1
67 [IpeoOpa3oBaHue BbIpaKEHUI, COEpPKAIIUX 1
norapudmpl
IIpeoOpa3oBanue BEIpaKEHUI, COLEPIKALIIAX
68 ’ 1
aorapu@msl
69 [IpeoOpa3oBanue BbIpaKeHU, copepKaIIUX |

JorapupmMbl




Jlorapudmuueckas GyHKIMs, €€ CBOUCTBA U

70
rpaduk

71 Jlorapudmuueckast pyHKIus, €€ CBOWCTBA U
rpaduk

7 Hcnonw3oBanue rpaduka GyHKIUN AJIs
peLIEeHUs] ypaBHEHUI

7 HcnonwsizoBanue rpaduka pyHKUMU A5
pelIeHus: ypaBHEHUI
Jlorapudmuaeckue ypaBuenusi. OCHOBHBIE

74 METO/Ibl PEIICHUS JIOTapu(PMUIECKUX
ypaBHEHUN
Jlorapudpmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI pEIIeHUs Jorapu(PMUIECKUX
YpaBHEHUI
Jlorapudmuaeckue ypaBuenus. OCHOBHBIE

76 METO/1bl pEUICHUSI JIOTapUPMUUECKUX
ypaBHEHUN

77 PaBHOCUIIBHBIE TEPEXO/IbI B PEILIEHUU
JorapupMUUECKUX ypaBHEHUH

73 PaBHOCUIIBHBIE TEPEXO/IBI B PEILICHUN
JgorapuMUUECKUX ypaBHEHHA

79 Kontponbnas padota: "Jlorapupmuueckas
¢dbynkuus. Jlorapudpmudeckue ypaBHeHus "

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC

YUCJIOBOT'O apryMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

82 YHCIIOBOTO apIyMEHTa !

23 ApKcHHYC, apKKOCHHYC M apKTaHT€HC |
YHCIIOBOTO ApI'yMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIpe/iesIeHuEe TPUTOHOMETPUUECKUX 1
(YHKIMH 9UCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpy>XKHOCTb,

85 OIpeIeJICHUE TPUTOHOMETPUUECKUX 1
(yHKIMH YUCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

87 OCHOBHbBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

&9 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX I
BBIPAJKECHUU

91 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX |
BBIpaXEHUM

9 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX |
BBIpaXKEHUI

93 [IpeoOpazoBaHne TPUTOHOMETPUUECKUX 1
BBIPAKECHHUN

94 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN 1

97 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN 1




98

Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI

99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI
Konrtponbnas pabdota:

101 "TpuroHoMeTpU4YECKUE BBIPAXKEHUS U
TPUTOHOMETPHUUYECKHUE ypaBHEHUS "
[TocnenoBarensHOCTH, CIOCOOBI 3aaHUS

102 ocaea0BaTeIbHOCTEN. MeTo
MaTeMaTUIEeCKON MHIYKITUH
MOHOTOHHEIE U OTPaHUYCHHBIE

103 nocJyenoBarenbHoCcTU. Mctopust ananuza
0ECKOHEYHO MaJbIX

104 ApugmeTrueckast mporpeccust

105 ['eomeTpuueckas nmporpeccust

106 BeckoHeuHo yOpIBaroIasi reOMeTpHYECKast
IIporpeccus

107 CymMma 6eckOHEeUHO yObIBaromei
reOMEeTPHUUECKON MPOTrPECCHH

108 JIMHEHBIN U YKCIIOHEHMAJIBHBIA POCT.
Yucno e. @opmyna CI0KHBIX MPOLEHTOB

109 JIMHEHBIN ¥ YKCOHEHIIUAIbHBIA POCT.

Yucno e. Popmyna CI0KHBIX MPOLEHTOB

110

Hcnonp3oBanue nporpeccuu Asis pereHust
peanbHbIX 3a/1a4 MPUKIAJHOTO XapaKkTepa

111

KonTponbhas pabora:
"ITocnenoBaTenbHOCTU U IpOrpeccuu’”

112

HemnpepbiBHBIE QYHKIINU U UX CBOWCTBA




113

Touka pa3pbiBa. ACUMITOTHI TpahUKOB
b yHKIMIA

114

CroiicTBa GyHKIIUN HETIPEPHIBHBIX HA
OTpe3Ke

115

CgoiicTBa GyHKIIUN HETIPEPHIBHBIX HA
OTpe3Ke

116

MeTto1 UHTEPBAJIOB JJIsl PEUICHUS
HEPaBEHCTB

117

MeTto1 UHTEPBAJIOB ISl PEUICHUS
HEPABEHCTB

118

MGTOII HUHTCPBAJIOB JJIA PCIICHUS
HCPABCHCTB

119

IIpumeHeHne CBONMCTB HENPEPBIBHBIX
(GyHKUUH U1 peleHus 3a1ad

[IpuMmeHeHne CBOMCTB HENIPEPHIBHBIX

120 N
(GyHKUUH U1 peleHus 3a1ad

121 [TepBas u BTopast mpou3BOAHBIC (DYHKITMH

122 Onpez[eneHHve, reOMETPUUECKUI CMBICIT
IIPOU3BOIHOM

123 Onpez[eneHI/Iue, (bU3MYEeCKUN CMBICI
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K rpaQuKy
GbyHKIIIN

125 VYpaBHEeHHE KacaTeIbHOU K rpa@uKy
byHKIIIN

126 [IpousBoaHBIC NIEMEHTAPHBIX (PYHKIUH

127 [Ipou3BoHBIE IIEMEHTAPHBIX (PYHKINI




HpOI/ISBOI[HaSI CYMMBI, ITPOU3BCACHUS,

128 YaCTHOTO ¥ KOMITO3UIIMH (PYHKITHI !
129 [Ipon3BogHAS CYMMBI, TPOU3BEICHHS, |
YaCTHOTO ¥ KOMITO3UIIMH (PYHKITHI
130 [Tpou3BogHAs CyMMBI, TPOU3BEICHHS, |
YaCTHOTO U KOMIIO3HIHH () YHKITUH
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AITHS 1
3HaHui: "YpaBHeHU"
133 [ToBTOpenme, 0600IIEHNEe, CUCTEMATH3AIHS |
3HaHui: "Oyukiun"
134 Wrorosas koHTpoJsibHas paboTa 1 1
135 Hrorosas koHTposibHas paboTa 1 1
136 HOBTOPCHHG, 00001IeHne, CUCTEMATH3 AL |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O 136 10

ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KonrpoanHubie
Bcero P
padoTbI

IIpakTHyeckue
padoTbI

JlaTa
H3YYeHH S

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpumeneHne Mpou3BOAHON K
UCCIIEZIOBAaHUIO (QYHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHre Mpon3BOAHOMN K
HCCIIeOBaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI

[IpumeHeHne npou3BOAHON K
UCCIIEIOBAaHUIO (QYHKIUH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeneHne Npou3BOAHON K
HCCIIEZIOBAaHUIO (PYHKIUH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHre Mpou3BOAHOMN K
WCCIIEIOBAaHUIO (QYHKITUH Ha
MOHOTOHHOCTB U S3KCTPEMYMBEIL

[IpumeHeHne Mpou3BOLHOM K
UCCIIEZIOBAaHUIO (PYHKIUH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

HaXO)KI[eHI/Ie HauOOJIBIIETO U

HAaMMEHBIIIETO 3HAYEeHUSI HEMTPEPHIBHON

(GyHKIMHU Ha OTpe3Ke

Haxoxneune HanOoIbIIero u




HaUMEHbIIIETO 3HAYEHHUsI HETIPEPhIBHOU
(GyYHKIIMH Ha OTpe3Ke

Haxosxxnenne HanbombIero u
HaMMEHBUIETO 3HaYEHUsI HEPEPbIBHOMN
(GyHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKLIUHU Ha OTpe3Ke

11

Haxoxxnenne HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETTPEPhIBHOM
(hyHKIIMM Ha OTpe3Ke

12

Haxoxnenne HauOOJIBIIETO U
HaVMEHBIIETO 3HAYEHUsI HENIPEPBIBHOU

(GyHKIMU Ha OTpe3Ke

13

[IpumeHeHne npou3BOIHOM s
HaXO0X/IECHHs HAUTY4IlEro PeleHus B
MIPUKIJIAIHBIX 3a1a4ax

14

[IpumeHeHre npou3BOAHOMN IJIs
HaXO0XJICHUS HAUJTY4IIEro peiieHus B
MPUKJIAAHBIX 3aa4ax

15

[IpuMeHeHre Mpon3BOAHOMN AJIst
OTIpEIEICHUS] CKOPOCTH M YCKOPEHUS
npoiiecca, 3a1aHHOTro (OPMYIIOH UITH
rpaukom

16

[IpumeHeHre npou3BOAHOMN IJIs
ONpEAEICHUs CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHoro GopMyIIon UiTu
rpadukom




17 Komnozunus GyHKImii

18 Komnozumus GpyHKImii

19 Komnozumus GpyHKIwmii

20 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOpJAMHATHOM INIOCKOCTH

21 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOP/AMHATHOH MJIOCKOCTH

2 Konrtponsnas padota: "MccnenoBanue
(YHKIMIA ¢ TTOMOIIIBIO TPOU3BOTHOM"

T IlepBooOpa3Has, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe IIeMEHTAPHBIX (YHKIIUMA.
[paBuia HaXOXKJIEHHUS IEPBOOOPA3HBIX

)5 [TepBooOpa3Hbie I1eMEHTAPHBIX (YHKIIUMN.
[paBuina HaXOXKJIECHHUS IEPBOOOPA3HBIX

26 Nurerpain. I'eomeTpuyeckuii CMbICIT
UHTETrpaja

7 Beruncnenue onpenenéHHOro HHTerpaia
o gopmyne HeroTona-JleliGuuma

)3 Beruucnenue onpeenéHHOro MHTErpana
o ¢popmyne Herorona-JIeibauma

29 [IpumeHeHne UHTErpana i HaXOXKACHUs
TJIOMIAICH TIIIOCKUX (PUTYP

30 [IpumeHeHne UHTErpana 1 HaXOKACHU
00BEMOB reOMETPUUECKUX TeI

31 [Ipumeps! pemienuit AudpepeHnaIbHbIX

YpaBHEHHI




[Ipumeps! pemenuii AudQepeHmaIbHbIX

32 .
ypaBHEHUI
MartemaTHueckoe MoJeIpOBaHUE

33 pEAJIbHBIX MPOIECCOB C MOMOIIBIO
nuddepeHIalIbHBIX YpaBHEHHH

34 KonTponbnas pabora: "[lepBoobpasHas u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIHH, UX
CBO¥icTBa U Tpaduku

36 Tpuronomerpuyeckue QyHKIHH, UX
CBOIcTBa U rpaduku

37 Tpuronomerpuyeckue GyHKIMU, UX
CBOIcTBa U rpaduKu

38 Tpuronomerpuyeckue GyHKIMU, UX
CBOMCTBA U TpauKu

39 Tpuronomerpuyeckue GyHKIMU, UX
cBOicTBa U rpaduxu
OT60p KOpHEHN TPUTOHOMETPUUECKHIX

40 YPaBHEHUH C TOMOIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUUECKHIX

41 YPaBHEHUH C IIOMOIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKHUX

42 YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHIX




YPaBHEHUH C IIOMOIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUTOHOMETPUICCKHUX

44
HEPaBEHCTB

45 Pemienne TpUroHoMeTpuUECKUX
HEPaBEHCTB

46 Pemenue TpuroHoMeTpruuecKux
HEPAaBEHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABEHCTB
Konrtponsnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKLUI.
Tpuronomerpudyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHHS
MIOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOIbI PEILICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB

5 OCHOBHBIE METO/BI PELLIEHUS
[I0Ka3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/BI PELLIEHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/BI PEILIEHUS
Jorapu(pMUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PEILICHUS

Jorapu(pMUIECKIX HEPABEHCTB




OcHOBHBIE MCTObI pCIICHUS

36 norapu(pMUIECKUX HEPABEHCTB
57 OCHOBHBIE METOJIbI PEIICHHSI
UppaIMoOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHUS
UppaIoOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
UppaIoHaIBFHBIX HEPABEHCTB
60 OCHOBHBIE METO/IBI PEIICHUS
HppallMOHAILHBIX HEPABEHCTB
61 I'paduueckre METOIbI peIICHHS
UppalMOHANILHBIX YPaBHEHHIMA
6 I'padmueckre METOIbI peIICHHS
UppaIMoOHAILHBIX YPaBHECHUI
63 I'paduueckue MeTObI peLICHUS
MOKa3aTeNbHBIX YPaBHECHHN
64 I'padudeckue METOIbI peIICHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padudeckne METOIBI peIICHHS
JorapuPpMUIECKIX ypaBHEHHHA
66 I'padmaeckne METOIBI peIICHHS
Jorapu(pMUIECKIX HEPABCHCTB
67 I'paduueckne METOIbI peIICHHS
JorapupMUIECKIX HEPABCHCTB
I'paduueckue METOBI peleHuUs
68 MOKA3aTeIbHBIX U JOTaPHUPMUUECKHIX

ypaBHEHUH




69

I'paduueckue MeTOBI pelIeHUs
MOKAa3aTeIbHBIX U JOTapUPMUUECKIX
ypaBHEHUH

70

I'paduueckue MeTO b1 pelIeHus
MIOKAa3aTeIbHBIX U JOTapUPMUUECKUX
HEPABEHCTB

71

I'paduueckne METOIBI peleHuUs
MOKA3aTeIbHBIX U JOTaPUPMUUECKHIX
HEPABEHCTB

72

Kontponbnas padota: "HpparnmonanbHble,
MOoKa3aTesbHbIE U JIoTapupMuiecKue
HepaBeHCTBa"

73

KomrmuiekcHeie yncna. Anredpandeckas v
TpUTOHOMETpUYECKasi POPMBI 3aMUCH
KOMILJIEKCHOTO YHCIIa

74

KomruiekcHeie yncna. Anrebpandeckas u
TpUTOHOMETpHUYEeCcKas (popMbI 3aMTUCU
KOMIUIEKCHOTO YHCIIa

75

ApudmeTtrueckue oneparuu c
KOMIUIEKCHBIMH YHCIIAMU

76

ApudmMeTnueckue oreparuu ¢
KOMIIJICKCHBIMHA YUCJIaMHU

77

N3o0pakeHne KOMIUIEKCHBIX YMCeT Ha
KOOPAMHATHOM INIOCKOCTH

78

N300pakeHre KOMITJIEKCHBIX YHCETT Ha
KOOP/IMHATHOM IJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILJIEKCHOTO Yncia




®opmyna Myaspa. Kopau n-oii ctenenu

80 13 KOMITJIEKCHOTO Yrcia
[IpuMeHeHre KOMIUIEKCHBIX YUCEN IS

81 penieHust GU3NIECKUX U TEOMETPUICCKUX
3a1a4y

%) KonTponbhas pabora: "KomruiekcHsie
gucnaa"

83 HatypanbHble u 1enble yncna

84 HatypanbHble u niensle ynucna

85 [IpumeHeHre npU3HAKOB AETUMOCTH
LEJIBIX YUCEI

26 [IpumeHeHre npU3HaKOB 1ETUMOCTH
LEJIBIX YHCEI

g7 [IpumeHeHre NTPU3HAKOB JIETMMOCTH
nenbix yucen: HOJ[ u HOK

28 [IpumeHeHre NPU3HAKOB JIEIUMOCTH
nensix yncea: HOJ u HOK

29 [IpumeHeHre MpU3HAKOB AETUMOCTH
LEJIBIX YUCEJ: OCTATKH [0 MOIYJTIO

90 [IpumeHeHre mpU3HAKOB IETUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpumeHeHre NpU3HAKOB AETUMOCTU

91 LEJBIX YKCce: anroput™ EBkinna mist
pelIeHns 3a1a4 B LEIbIX YnucIax

9 Konrtponbnas padota: "Teopust nenbx
yucen"

93 CucremMa U COBOKYIIHOCTb YPaBHEHHIA.




PaBHOCUIBHBIE CUCTEMBI M CUCTEMBI-
CJIICACTBHA

Cuctema 1 COBOKYITHOCTh YPaBHEHUH.
94 PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-
CJICACTBUA

95 OCHOBHBIE METO/Ibl PEILICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHU I

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
96 COBOKYITHOCTEN UppalMOHAIbHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeJIbHBIX
YpaBHEHUH

OCHOBHBIE METOIbI PEILICHUSI CUCTEM U
98 COBOKYIHOCTEM MOKa3aTeIbHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu()MUYEeCKUX
ypaBHEHUI

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
100 COBOKYITHOCTEH JTIOTapu(PMUIECKUX
YpaBHECHHI

[IpumeHeHne cucTeM K peleHUIo
MaTeMaTUYECKHX 3a7a4 U 3a7a4 U3

101 pa3nuyHbIX 001acTel HAyKH U peabHOM
KU3HU, UHTEpIpeTalus MOJy4eHHbIX
pe3yIbTaToB

102 [IpuMeHeHre CUCTEM K PEIICHUIO




MaTeMaTHUYeCKHX 3aJ1a4 U 33724 U3
pa3IUYHBIX 00JaCTel HAyKH U peabHOM
KHU3HU, MHTEPIpETas MOJy4eHHbBIX
pe3yabTaToB

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a4a4 U 3a/1a4 U3

103 pa3nuyHbIX 001acTel HAyKH U peabHOM
KHU3HU, UHTEPIIPETALUS TOTYYEHHBIX
pe3yabTaToB
Kontponbnas padota: "Cuctemsl

104 paloOHaIbHBIX, HPPALMOHAIBHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX
ypaBHeHui"

105 ParyonanbHble ypaBHEHHUS C MapaMeTpamu

106 PanmonanbHble HEpaBEHCTBA C
napaMeTpaMu

107 PanmonanbeHble cucTeMBI ¢ IapamMeTpaMu

108 HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C apaMeTpamMu

109 HppannoHaabHble CUCTEMBI C

napaMeTpaMu

110

[loxazarenbHble ypaBHEHUS, HEPABEHCTBA
C mapaMeTpaMu

111

[loxazarenbHblE CUCTEMBI C ITApaMEeTpaMu

112

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C NapaMeTpaMu

113

Jlorapudmudeckue CUCTEMBI €




napaMeTpaMu

114 TpuronomeTpruyeckue ypaBHEHHUsI C
napaMeTpaMu

115 TpuroHomeTpuveckre HEpaBEHCTBA C
napaMeTpaMu

116 Tpuronomerpuieckue CUCTEMBI C
napameTpamMu

[TocTpoeHnue u ucciegoBaHue
117 MaTeMaTHYECKUX MOJIEJICH peabHbIX
CUTYalHi C MOMOILIBIK YPAaBHEHUH C

napaMeTpaMu

[locTpoenue u uccnegoBanue
118 MaTeMaTHYECKHX MOJIEeH peabHbIX
CUTYallUi C MOMOIIBIO CUCTEM YPABHEHHI

C mapameTpaMu

[TocTpoeHnue u ucciegoBaHue
MaTEMATUYCCKUX MOHGHGﬁ PCATBHBIX
CUTYaLIMI C TOMOIIbIO CUCTEM YPaBHEHUI
C mapaMeTpaMu

119

Kontponbhas padota: "3agaun ¢

120 "
napameTpaMu

[ToBTOpenwue, o600mIEHNE,
cucTemMarusanus 3HaHui: "YpaBHeHus"

121

122 [ToBTOpenwue, o600IIEHNE,

cucTemMaTusanus 3HaHuil: "YpaBHeHus"

[MoBTOpenue, o600MICHNE,
123 cUCTeMaTHU3alysl 3HaHU: "Y paBHEHUS.

CucrteMbl ypaBHEHHIT"




[ToBTOpenue, od6061IeHKE,

124
cuctemartuzanus 3Hanui: "HepaBenctra"

125 [ToBTOpeHme, 0600IIEHNE,
cucrematusanus 3Hanui: "HepaBenctra"

126 [ToBTOpenue, o600IIEHNE,
cucrteMarusanus 3HaHuil: "HepaBenctsa"
[loBTOpenue, 06061IEeHNE,

127 cuctematusanus 3Hanuil: "IIponsBogHas u
e€ npuMeHeHue"
[ToBTOpenue, 06061ICHNE,

128 cucrteMarusanus 3Hanuil: "[IpousBogHas u
e€ npuMeHeHue"
IToBTOpEeHue, 00001IEHNE

b b

129 cucrematuzanus 3Hanuii: "[IpousBogHas u
e€ npumeHeHue"
[loBTOpenue, 06061IEeHNE,

130 cuctemaTtusanus 3HaHuil: "MHTerpan u ero
npuMeHeHue"

131 [ToBTOpenue, 06061IeHNE,
cucrematuzanus 3Hanuii: "OyHknun"

132 [ToBTOpenme, 0600mIEHNE,
cuctematuzanus 3Hanuil: "OyHkuun"

133 [ToBTOpenwue, o600IIEHNE,
cucrteMaru3aiys 3Hanui: "OyHxkiun"

134 Hroroas koHTposIbHAs paboTa

135 Hroroas koHTpoIbHAs paboTa

136 [ToBTOpenwue, o600IIEHNE,




CHCTEMAaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

136

10




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET






