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MMOACHUTEJIBHASA 3AIINCKA

VYuebHblii Kypc «Anrebpa M Hauajla MaTeMAaTHYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYUMBIX B IpOrpamMMme CpeIHero oO0uiero oOpa3zoBaHUs,
MOCKOJIbKY, C OJJTHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJIEHUE OOYyYaIOIIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHHUS MH(OpMATUKH, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCUUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroliuecs OBJaJeBaloOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMYyIUpYET CBOH
JOCTHKEHHS B MAaTeMaTU4eckoi hopme.

VYyebHblli Kypc anreOpbl U HayaJl MAaTEMATHUYECKOTO aHaIM3a 3aKja/IbIBaeT
OCHOBY JJIi YCHEIIHOTO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OUOJIOTHH,
MOHMMAaHHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHOW JKU3HU,
MO3BOJIAET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIOJIb30BATh UX Ul JAJbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO *e Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBATH
YTBEPKJICHHSI ¢ IOMOIIBIO MHIAYKLIHUUA U PacCyXAarh JE€AYKTHUBHO, UCIIOJIb30BATh
00001IeHne W KOHKpETHU3alluio, a0CTparupoBaHUE U aHaJIOTUI0, (OpMHUpPYET
KPEATUBHOE U KPUTHUYECKOE MBIILICHHE.

B xone uzyuenus yueGHOro kypca «Anredpa M Hauyajga MaTeMaTHUYECKOIO
aHanu3a» OOyYarOUIMECs IMOJY4YaloT HOBBIA OIBIT PEIICHHs NPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOIO MOCTPOEHUsI MAaTeMATHUYECKUX MOJENIEH PEealbHbIX CUTYallHi,
WHTEPIIPETAllMM  TOJYYEHHBIX  PEUIEHUW, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTHYECKNX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE U MCKYCCTBE, C
BBLAAIONIMMUCS MaTEMaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblii Kypc o0danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peamu3yeTcs Kak 4depe3 YYeOHbId MaTepuas, CHOCOOCTBYIONTUI
(GbOpMHPOBAHHIO HAYYHOT'O MHUPOBO33PEHMS, TaK M yepe3 crneuuuky ydeOHOH
NEeATEIbHOCTH, TpeOyrolmel NpOoJOJDKUTEIPHOM KOHIIEHTpAlMM BHUMAHMS,
CaMOCTOSITEJIBHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTH 33 IOJyYEHHBIN
pe3yJbTar.

B ochHoBe wmeronuku oOydyeHust anreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJIKM3a JIKUT JAeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykrype yueOHOrOo Kypca «Anrebpa M Hayajia MaTeMaTUYECKOIro
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAEPKATEIbHO-METOANYECKUE TUHUM: «Yucna
U BBIYUCIICHUS», «DyHKINU U Tpa@uKn», «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTeMaTH4eCKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE



COJIEPIKaTEIbHO-METOUUECKIE JMHUM H3Y4YarOTCsl HAa MPOTSHKEHUH JBYX JET
oOydyeHusT Ha YpOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO JOTIOHSS
Jpyr Ipyra U MOCTETNEHHO HACHIIasCh HOBBIMH TEeMaMH U pazzaenamMu. J(aHHBIHA
y4eOHBbI KypC SBISIETCS HMHTETPAaTUBHBIM, IIOCKOJIbKY OOBEAUHSIET B cebe
CoJiepKaHUE€ HECKOJbKMX MAaTeMaTHYeCKUX JHUCLIMIUIMH, TaKUX Kak aireopa,
TPUTOHOMETpPHSI, MaTEeMaTHUYECKU aHadn3, TEOPUs MHOXKECTB, MaTeMaTHUeCKas
ngoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAEBalOT Bc€ Oosee
HIMPOKUM MAaTeMaTHYECKUM amnmnapaTtoM, Y HUX IMOCJIeI0BaTeNbHO POpMUpYETCS U
COBEPILEHCTBYETCSA YMEHUE CTPOUTh MATEMaTUYECKYyI0 MOJENb pealbHOU
CUTYaIlH, MPUMEHSTh 3HAHUSI, NMOJYyYEHHbIE MPU U3YyYEHUU y4eOHOro Kypca, JJis
pellIeHusI CaMOCTOSITENFHO CHOPMYIUPOBAHHONW MaTEeMAaTUYECKON 3a/aun, a 3aTeM
WUHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenbHo-MeTOaUYecKas JIMHUS «Yucna u BBIYUCICHUS) 3aBepIlaeT
dbopMHpOBaHHE HABBIKOB MCIOJIb30BaHUS AEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanusi. Ha ypoBHe cpeaHero o0uiero
oOpa3oBaHusi 0coboe BHUMaHue yneisieTcs  (OPMUPOBAHHIO  HABBIKOB
palroHaIbHBIX BBIUYMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAHUE PA3TUYHBIX
dbopM 3amucu YuCa, YMEHUE JejaTh NPHUKUIKY, BBIMOJHATH MPUOIHKEHHbBIE
BBIYKCIICHUSI, OLICHUBATh YUCJIOBBIE BBIpAXKEHHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalolIMMCs MHOKECTBAa HATYypaJbHBIX, IENbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMILJIEKCHBIX 4Hcel. B KaxaoM H3 3THUX MHOXKECTB paccMaTpUBaIOTCA
CBOMCTBEHHbIE €My cleuupuuecKkue 3aladyd U Olepaluu: [eJeHUE Haleo,
ONEpUpPOBAHME OCTATKAMU Ha MHOXKECTBE ILEJbIX YHCEN, 0COoOble CBONCTBA
palroHaNbHBIX M HUPPAIMOHATIBHBIX YHUCEN, apu(METHUECKUE OMEpaliu, a TaKkxkKe
U3BJICUCHHE KOPHSA HATYpaJbHOM CTENEHH Ha MHO>KECTBE KOMILJIEKCHBIX YHUCEIL.
bnaronapsi mocienoBaTelbHOMY PACIIMPEHUIO KPYyra MCIOJIb3YEMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMU UX MPUMEHEHHMS JUIsl PEIICHHS Pa3IMyHbIX 3aj7a4
dbopMupyeTcsi IpeacTaBICHUE O €IWHCTBE MAaTeMAaTUKH KaK HayKud U €€ poju B
MOCTPOCHUN MOJIETIEN peanbHOro0 MHUpPa, HIMPOKO HCIOJIB3YIOTCS 00O0OIIeHHE U
KOHKpETH3aIHsl.

JIunust «YpaBHEHUS! U HEPABEHCTBA» pPEAM3YeTCSd Ha MPOTSHKEHUH BCETro
o0y4yeHHs: Ha YpOBHE CpeaHero oOIero o0pa3oBaHMs, MOCKOJBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOUIMX 3a1ad. B
pe3ynpTaTe OOYyYaloOlIUEecs OBIAJEBAIOT PAa3IMUYHBIMH METOJAAMH  PEHICHHS
pallMOHANBHBIX, HPPAIMOHANIBHBIX, MOKA3aTeNIbHbIX, JOTapuPMUUYECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHMI, HEpPaBEHCTB M CHUCTEM, a TakKXke 3ajad,
comepxammx napamerpbl. [lomydeHHbIE yMEHHS IIMPOKO HCIOJIB3YIOTCS TpU
UCCIIEIOBaHUM (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, MPHU PELICHUH MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJE€HUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
Jlannast copepkarenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  QopmynaMm, MpeoOpa3oBaHUS  pallMOHATIbHBIX,
VPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAKKE BBIPAKCHUU,
CoJIepKallluX CTeleHu M Jjorapudmbl. brarogaps u3ydeHuro anreOpanvecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHHUS OOYyYarolmuXxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuil, pabOTl C  CUMBOJIBHBIMM  (OpMaMu,  IpeACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJI€ PABEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBHI I PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 337a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

ConepxarenpHo-MeToAMYecKass JUHUS «DPyHKIUM U TpaduKW» TECHO
nepenaeTaeTcs ¢ IPYTMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIE0BATEIBHOCTh U3YUYEeHN MaTepuana. V3yueHne cTeneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMU 7S PEIICHHUs 3a7ad U3 JPYrHX y4eOHBIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM O0ibIIOE BHUMaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BBIpaKaTh (POpMyJaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIYYCHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3TOl coaepKaTeIbHON JIMHUYM HallEJeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXATh 3aBUCHMOCTH MEXIYy BEJIMYMHAMH B
paznuuHOi (opMe: aHATUTUUYECKOM, rpaduyeckoi U cioBecHo. Ero msyuenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
00001IIEHNIO U KOHKPETU3ALIUU, UCTIOIb30BAaHUIO aHAIOT .

ConepxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIIHBIX 00YyYaroluMCs, TaK KaK y HUX MOSBISIETCS. BO3MOKHOCTb CTPOUTH
rpauKy CIOXHBIX (PYHKIMHA, ONPENeNiaTb HMX HAuWOOJIbIINE W HAaWMEHBIIHE
3HAYEHUsI, BBIYMCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpPEHMsS IIpoleccoB. JlaHHas colep:KareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHUSI MaTeMaTH4EeCKUX MOJENEH peaJbHbIX CHUTYalUH,
IIO3BOJIIET HAXOAWTh HAWIyYIIee pEUIeHWEe B IPUKIAAHBIX, B TOM YHCIIE
COIIMAJIBHO-9)KOHOMHUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTU4YECKOIrO
aHaJln3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OPMaibHO-JIOTMYECKOTO U
KpPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHMH pacro3HABaTh IPOSIBICHUS
3aKOHOB MAaTEMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBIJIAIONINXCSI pPe3yJIbTaTaX, MOJYYEHHBIX B XOJE€ PAa3BUTUSI MATEMATHKU Kak
HayKH, U 00 UX aBTOpax.

CopeprxarenbHO-MeTOANYECKas: TUHUSA «MHOXKecTBa U JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKUA. TeopeTHko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBLHON MaTeMaTHKU
U IpejiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIMHSAIOMIMI BCE pa3aeibl
MaTeMaTUKH M €€ MPUIOKEHUN, OHHM CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX TMpWIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO [aTh
BO3MOXKHOCTh OOy4aroleMycss TOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTHWKH W HCIOJb30BaTh €ro JJi BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OMPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTEMaTUYeCKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILICHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yue6HOoM Kkypce «Anrebpa u Hayala MaTeMAaTUYECKOTO aHAIN3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPBIE MPU3BaHbI
croco0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEN peabHBIX
CUTyallud, MCCIEAOBAaHUS JTUX MOJENeH C TOMOIIBI0 ammapara airedopsl u
MaTE€MaTUYeCKOro aHajln3a, MHTEpIpETAlMd MOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXKIBIM U3 Pa3/ie]IOB IPOrPaMMBbl, TOCKOJIbKY BEChH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuieHusl MpUKIaAHbIX 3anad. [lpu
pelIeHUN  pealbHbIX  NPAaKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abcTparupoBaThes,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3HPOBATH  MPOOJIEMY.
HesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS NPUKIAJHBIX 3a7ad
OpraHu3yeTCs B MpoIlecce U3yUYeHHsI BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOrO aHaJInu3a».

Ha wusyuyenme yuebHOro Kypca «Anrebpa M Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJETIO).



COJEPXKXAHUE OBYUYEHUA
10 KITIACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ TPOLIEHTOB st
pEeLIECHUs NPUKIAAHbIX 3aa4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  4uciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCTA.
ApudmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd. Moaynb
JNENUCTBUTEIHLHOTO YHUCHA U ero cBoMcTBa. [IpuOnmk€HHbIE BHIYMCIICHUS, TIPABHUIIA
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ 1nenbiM nokazareneM. buHoM Herotona. Hcnosb3oBaHue
MOJIXOAIIECH (OPMBI 3aIUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €r0 CBOICTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JEWCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI U ypaBHEHHs-CleAcTBUsA. HepaBeHCTBO,
pElIEeHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEIbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUM U
HEPAaBEHCTB. MHOrOwWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocTtatkoM. Teopema be3dy. MHorouneHsl ¢  LeIbIMH
kodpunmnentamu. Teopema Buera.

[TpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonansHbie YPaBHEHHS. OcCHOBHBIE METO/BI pemeHns
UPpaLMOHAIBHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHbBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALTUX JTOTapU(MBbI.

Jlorapudmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI pelLIeHUs
Jorapu(pMUUECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHUH. PelieHre TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMil. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYCHHS, IPUMEHEHUE OINPEACIIUTENS I pPEeIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHue NpUKIAIHBIX 33aa4 C NOMOILIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHHH. lccnenoBaHWe TMOCTPOEHHOW MOJENU €
NOMOILBIO MaTPHUIL U ONPEIETUTENEH.

[TocTtpoeHne MaTeMaTUYECKHUX MOJENEN PEANbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pas3IMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3aganus (yHKIUU. B3aumHO o00paTHbBIE (QYHKIIHH.
Komnozunus ¢ynkuuit. 'padux  dyHKmu. DnemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OobnacTh ompeneraeHuss U MHOXECTBO 3HaueHuil pynkunu. Hymn yskumu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE M Heu€THBIe (yHKIUH. [lepuoanueckue
¢bynkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHHUMYMBI
¢bynkuuu. Hanbosbiiiee 1 HauMeHblee 3Ha4yeHus: PyHKIIMY Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W ApOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HATypalbHBIM U IENBIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENEeHM Kak (PYHKIHUM OOpaTHOU
CTEIEHU C HATypaJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIUHA, UX CBOWCTBA M Tpadukwy.
Hcnonp3oBanue rpadukoB GyHKIUN A peIICHUS] YpaBHEHHIA.

TpuronomeTpuyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peabHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOI0 aHAJIN3a

[TocnemoBaTenbHOCTH, CIOCOOBI 3aJaHUI ITOCIEIOBaTEabHOCTEH. MeTton
MaTeMaTH4eCKON UHIYKIHH. MoOHOTOHHBIE U OTpaHUYCHHBIC
MOCJEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUUYECKOTO aHalIW3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMeTpHUecKasl mporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHYeCKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncino e. Dopmyina CII0KHBIX
npoleHTOB. Mcnosib30BaHWE TPOTrpecCHH I PEIICHUS peajbHbIX 3aJad
INPUKJIAJHOIO XapakKTepa.



HemnpepriBHble (yHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpajuxoB ¢ynkiuii. CBoiicTBa (QYHKIMI HENpPEpHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenenne, reOMeTpUUECKUi U
bu3znyecKuil CMBICT MPOU3BOAHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (QyHKIHH.

[IpousBogubie  anmeMeHTapHbiX  ¢yHkiui.  [IpousBomHas ~ cymMMBl,
IPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHokecTBa M JIOrHKA

MHOXeCTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. J[narpammsl
Oiinepa—Benna. I[IpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONIMCAaHMs PEANBbHBIX NPOLECCOB M SABJICHWUN, IPU PELICHWM 3a7ad W3 JAPYIUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOrOo OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KJIACC

Yucaa v BIYMCJICHUSA

Harypanbhbie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
qyuces, HauOospmuik oOuui nenutens (nanee — HOJl) m HamMeHblee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anroputma EBkinaa st pemeHus
3a7a4 B LEJIBIX YUCTIAX.

Kommnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOpMBbI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe OIepaludd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEeTT IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a]1ad.

YpaBHeHMS U HEpaBeHCTBA

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

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYIMHOCTEH paluOHAJIbHBIX,
UPpANMOHATBHBIX, TOKA3aTEIBHBIX U JOTapU(PMUUYECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIUvHbIX OO0JacTel HayKu MU peajbHOU
YKWA3HU, UHTEPIIPETALNS OJYYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu GyHkUd. ['eomMerpuueckue oOpas3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padprueckne meronpl pelieHHs ypaBHEHHM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Wcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsI HMCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT MPU PELICHUU 330a4 U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEAJIbHOMN KU3HHU.

Hauvaja MaTeMaTH4eCcKOro aHajin3a

[IpumeHeHre MpOoU3BOAHON K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCThH U
KCTpeMyMbl.  HaxokneHume  HamOOdBIIET0O M HAMMEHbBIIETO  3HAYCHUU
HENpephIBHON (YHKIIMHM Ha OTPE3KeE.

[IpumMeHeHne NPOU3BOAHOM JUIA HAXOXKACHUS HAWIIY4dlIEer0 pEIICHHs B
NPUKIAIHBIX 3aJadax, [JIsl ONpPEAEJIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (HOPMYIIOM WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNnTerpai. I'eomeTpuueckui CMBICII VHTErpala. Brruncnenne
onpeae€éHHoro uuTerpaia mno gpopmyne Herotona-JIeibuua.

[IpumeHeHre uwHTErpana s HAXOXKIEHUsS IUIOWAAeH MIoCKux ¢Guryp u
00BEMOB reOMETPUIECKHX TEJL.

[Tpumepsr pemenuii nuddepeHINaNbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAITbHBIX IMPOLECCOB C TOMOIIBI AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON IMO3HUIIMH 00YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO  4I€HAa  POCCHMCKOTO  O0OIIecTBa,  NPEACTaBIEHHWE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUI,
IpoLEeIyp TpakJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM MIEHTHUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHWH B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUICKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUSI, 3TUUYECKOTO MOBEJACHUS, CBSI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH M JEATEIIbHOCTHIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYyAYIIEro;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYEeCKUE 3HAHUS B
WHTEpecax 3J0pOBOTo M 6€30MmacHOro 00pas3a )KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATHH W
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPyAy, OCO3HAaHWE IICHHOCTH TPYAOJIIOOUs, HWHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbBIEC ILIAHBI,



TOTOBHOCTb U CHOCOOHOCTb K  MareMaTHYeCKOMy  OOpa3oBaHHMIO U
caM0oOOpa30BaHHUIO HA MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PELICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0J10TMYeCKOr0 BOCIIMTAHHUS:

c(OpPMUPOBAHHOCTh  HKOJIOTMUECKON  KyJIbTYypbl, IOHMMAHHUE BIUSHUA
COLIMAJIBHO-9)KOHOMHYECKUX MPOLIECCOB HA COCTOSHHE MPHUPOJHONM M COLMAIBHON
Cpelbl, OCO3HAHHUE TNI00ATBHOTO XapaKTepa dKOJOTHUYECKHX MPOoOIeM, OpHUEeHTALUs
Ha TPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHMM i1 peleHus 3azad B o0jacTu
OKpY)Karollel cpeapl, IUIAaHUPOBAHWE IIOCTYIIKOB M OLEHKHM HX BO3MOYKHBIX
NOCJIEACTBUM ISl OKPY KAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U OOIIECTBEHHOM  NpPAaKTUKW, [OHUMaHHE
MaTEMaTHYECKON HayKM Kak c@epbl 4YeJIOBEUECKON MAESTENbHOCTH, JTaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA pPa3BUTUS LMBWIN3ALMH, OBJIAJEHUE S3BIKOM
MaT€MaTUKH W MaTeMaTU4YeCKOW KYJbTypOM Kak CpEIACTBOM IIO3HAHUA MHpA,
TOTOBHOCTh OCYILECTBIIATh IPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
VHAMBUYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1efiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBIITh M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, IMOHATHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OpPMYJIUPOBATH
oIpezesieHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccu(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPULIATENbHBIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U NIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOAECHUAX W YTBEPKACHUAX, IpeuiaraTb KpUTEpUU IUIs
BBISIBJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, IEIyKTHBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3aKJIIOUECHHH 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUI
(IpsiMbIE€ U OT MPOTUBHOI'0), BEICTPAUBaTh apryMEHTALIMIO, IPUBOUTD IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOBL;

BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHUs, BbIOMpaTh  HamOojee MOAXONAIMH ¢ y4ETOM
CaMOCTOSITEJIBHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciienoBarebCKue 1eHCTBUSA:

UCIIOJB30BaTh BOMPOCHl KaK HCCIEIOBATEIIbCKUM HHCTPYMEHT IO3HAHMUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUYHE,  MpoOsieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3ULINIO, MHEHHE;

MPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIECIOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTA, SIBJICHHMS, ITPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, TTPOLIECCAMH;

CaMOCTOSITeNIbHO (OPMYIMPOBaTh OOOOIIEHUS M BBIBOJABI MO pe3yjbTaTam
POBENEHHOTO  HAOJIONEHMS, HUCCJEJOBAaHMs, OLICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000O0IICHU;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MPOlEcCa, a TAKKE BbIIBUIaATh
MPEANOJIOAKEHHS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIISATH Je(UIATHI HHPOPMAINH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJISI PEILICHUS 3a]1auu;

BEIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M HWHTEPHPETUPOBATH HHPOPMALIMIO DPA3IUYHBIX BUIOB U
dbopMm npeacTaBICHUS;

CTPYKTYPUPOBaTh MHGOPMAIHMIO, TPEICTABIATh €€ B PAa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpaaecK;

OLICHUBATh HaJEXKHOCTD uHdopMauu 1o CaMOCTOSITEIIEHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCaAJbHbIE Y4eOHbIE 1eCTBUS

OOmmenmne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IEeasIMu  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYYCHHBIN pe3ybTarT;

B X0JIe OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIAa€MOW TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha IIOMCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO TMO3UINNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOH BO3PAKECHUS;

MIPEACTABIATh PE3YIbTAThl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpATh (opMaT BBICTYIUIEHUS € Yy4€TOM 3ajaad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanmus:

COCTABJIATH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHU ¢ y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIAJCTh HAaBBIKAMH  IIO3HABATENbHONW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaM# CaMOTIPOBEPKH, CaMOKOHTPOJSl TpoIlecca M pe3ylibTaTa peIIeHUs
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HaWJIEHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE Pe3ybTaTa IEeITU U YCIOBUAM, OOBSCHATH TPUUUHBI
JOCTHKCHHS WJIM HEJOCTHKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY MIPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh IE€Jb COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pachpeneisiTh
BUIIBI pabOT, JIOrOBapUBATHCH, OOCYX IaTh TMPOIECC U PE3yabTaT paboThI,
000011aTh MHEHHST HECKOIBKUX JIFO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOTBl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOydyarolmuics MOJYYUT CIEIYIOLIUE
IpEeAMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Hauajla MAaTEMaTUYECKOIO aHAIU3»:

Yuciia 1 BBIYMCTICHHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuognyeckasl JpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCJIO, MHOXECTBa
PAaLMOHANIBHBIX U AEHCTBUTENBHBIX YMUCEI, MOAYJIb JEHCTBUTEIBHOIO YNCIIA;

OPUMEHATH JpOOM W TMPOLEHTHl MJS pElIeHUs MNPHUKIAJHBIX 3aJad U3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, MPUKUIKY U
OLIEHKY PE€3yJIbTaTa BIYHCICHUM;



CBOOOJHO ONEpPUPOBATH MOHATHEM: CTENEHb C LEIbIM II0Ka3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3allUCH EHCTBUTEIBHBIX YUCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATh MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOJIHO OIEPUPOBATH MOHATHEM: CTENEHb C PALIMOHAIBHBIM [TOKA3ATENIEM;

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

CBOOOZHO ONEpPUPOBATh MOHITUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKCIIOBOIO apTyMEHTA;

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

YpaBHeHUs U HEPABEHCTBA:

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

OPUMEHATh pPa3JU4HbIE METOAbl PELICHHUS palUOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUs
HEPAaBEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHO,
MHOTOYJIEH ¢ IelbMH KOo3(h(dULIMEeHTaMH, KOPHH MHOTOYJIEHAa, MPUMEHSThH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL peLIeHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHU,
MaTpuLa, ONpPENEIUTENh MATpULbl 2 X 2 W €ro IEOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUisl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSTh ONPEACIUTENN Ul PELICHHUs CUCTEMbl JIMHEWHBIX YPAaBHEHMWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
VCCJIEIOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MaTpUIl U ONPEACIUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHI C KOPHSAMH MJIs HpeoOpa3zoBaHUs
BBIPAKEHN;

BBITNOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAIMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUH;

CBOOOZHO ONEpUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, MOKA3aTEIbHbIE U
jorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKHUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUIsl  PEIIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHMUI;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe ainreOpbl, COCTABIATH
BBIPQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHIO 3aJayd, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allliapara ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (QYHKIUSA, CIOCOOBI 3aaHus QYyHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (QyHKUMNA, TpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpadUKoB PyHKINH;

CBOOOZHO ONEpPUPOBATh MOHSTUSAMM: OOJIACTH OINPEAEICHUS U MHOMXKECTBO
3HaYeHUN PYHKIMH, HYyJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbl (DyHKIMW, HaumOoJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHATUSAMMU: CTEIEHHAs (YHKIUS C HATYpAJIbHBIM U
HENbIM TOKa3zareiaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS Nh-0il CTeNeHM Kak (PYHKIHMH OOpaTHOW CTENeHU C
HaTypaJIbHbIM I10Ka3aTeleM;

OIEpUpPOBaTh MOHATHUSAMM: JIMHEHHAs, KBaJpaTu4yHas M JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJHATh 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OIEpPUPOBaTh MOHATUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M Tpa(uKd, HCHOIb30BaTh UX TpaUKu AN pelIeHus
YPaBHECHU;

CBOOOZHO ONEpPUpPOBATh MOHSATUSIMM: TPUTOHOMETPUYECKAs OKPYKHOCTD,
oTpezieNieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apTyMEHTa;

UCIONB30BaTh rpaduku  (YyHKUUH JUIs  HCCIEAOBAHUA TPOIECCOB H
3aBHCHMOCTEH NpU pelIeHUH 3a7ad U3 JPYrHX y4eOHBIX MPEAMETOB U peajbHOU
KU3HU, BBIPAXXaTh (HOPMYJIaMH 3aBUCUMOCTH MEX]y BEIMUYMHAMY;

Hauaja maTeMaTH4eCKOro aHaJIM3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apuUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIIasi T€OMETpUYECKasi MPOrpeccHsi, TMHEUHBIN 1
AKCIOHEHLIMAJIBHBIA POCT, (POpMyJia CIOKHBIX IPOLEHTOB, UMETh IIPE/ICTABICHHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOIPECCUU AJI PEIICHUs pEeabHbIX 3aJad MPUKIATHOTO
Xapakrepa;



CBOOOJTHO ONEPUPOBATh NOHATUSAMU: ITOCIEA0BATEIBHOCTD, CIOCOOBI 3aJaHuUs
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEJ0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIEHUS MATEMATHYECKOrO0 aHalh3a KakK aHajau3a
OECKOHEYHO MaJbIX;

CBOOOZHO OINEpPUPOBATh TMOHATUSMU: HEOPEPBIBHBIE (PYHKIHUHM, TOUYKU
pa3pbiBa rpaduka pyHKIIMHA, aCUMOTOTHI rpaduka QyHKINH;

CBOOOJHO OMEpUPOBaTh MOHATHEM: (DYHKLHS, HENpPEphIBHAs Ha OTPE3KE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 715 peLICHMs 3a/1a4;

CBOOOZHO OINEpPUPOBaTh MOHATUSAMU: IIepBasi M BTOpas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh IPOU3BOAHBIE CYMMBI, TPOU3BEAEHUS, YACTHOIO U KOMIIO3ULIUU
IByX (YyHKIUH, 3HATH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUI CMBICT MPOU3BOIHON id
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBaTh NOHATUSIMU:  MHOXECTBO, OINEpalud  HaJ
MHO>KECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar sl ONIMCAHUSI PEaIbHBIX
IIPOLIECCOB U SIBJICHUH, IIPU PELIEHUHU 33]1a4 U3 IPYTUX y4E€OHBIX IPEAMETOB;

CBOOOJHO OIEpUPOBATh MOHATHIMU: ONPEIECICHUE, TEOpEMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMAaTHYECKOT0 00BEKTA, JOKA3aTE€IbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K koHmy oOywenus B 11 kiacce oOydaromuiics MOJIYYUT CIEIyIOIINE
IpeIMETHbIE PE3yJbTaThl IO OTAEIbHBIM TeMaM paboueill mporpamMmbl yuyeOHOTrO
Kypca «AnreOpa u Hauajla MAaTEMAaTUYECKOIO aHAIU3»:

Yuciia 1 BBIYMCTICHHUSA:

CBOOOZHO ONEpPUPOBATHh TMOHATHUSAMHU: HATYpaJbHOE M ILEJI0E YHCIIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJIBbIX YUCEN, UCIOJB30BaTh IPU3HAKU IEIMMOCTH
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mcel A peleHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOJHO OIEPUPOBATH IOHATHEM OCTaTKa II0 MOJYJIIO, 3alUChIBaTh
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX [IO3UIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOZHO ONEPUPOBATH MOHATUSAMU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YWCia B airedpandyeckon u
TPUTOHOMETPHUUECKOI (hOpMe, BBIMOJIHATH apu(PMETUUECKUE ONEpAldU C HUMHU U
n300paxaTh Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJHO ONEPUPOBATh MOHSATUSIMHU: HUPPALMOHAIbHBIC, MOKA3aTEIbHbIE M
jJorapuMUYECKHEe HEpPaBEHCTBA, HAXOJUTh WX PEIMICHHS C  TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJHO ONEPUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoawmbie  (GOpPMyNIBI T PENICHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

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

perarb palOHAJIbHBIE, UppAaLMOHAJIBHBIE, MOKa3aTEeJbHBIE,
jgorapupMuUyecKrue U  TPUTOHOMETPUUECKHME YpaBHEHHMS M  HEpPABEHCTBA,
CoZEpIKaIKe MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHble CUTyalldd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHHEM ammnapara aireOpsl,
MHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh TpaduKu KOMIO3UMUMK (GYHKUUA C TOMOMIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHMH M  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEpUpPOBaTh MOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIU;

OpUMEHATh GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS peaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCcKOro aHajmn3a:

UCIIOJIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIEe U HAMMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeseH!s] CKOPOCTH M YCKOpPEHHUs Ipollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;



CBOOOZHO ONEpUpOBaTh TMOHATHUAMHU: TEepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HaXOAUTH IJIOLIAAH IUIOCKUX (UTYP U OOBEMBI TEJ C MOMOLIBIO UHTETPAIIA;

UMETh NPEJACTaBICHHE O MAaTEMATHUYECKOM MOJEIMPOBAaHUM Ha IpUMEpPE
cocTaBiieHus nupepeHnanbHbIX YpaBHEHUM;

pemath MpUKJIaJHbIe 3a7a4ud, B TOM YHUCIE COLUATbHO-DKOHOMUYECKOTO H
(U3MYECKOT0 XapaKTepa, CpeACTBAMU MaTEMAaTUYECKOTO aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakriieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCE.
1 MHorowiensl. PanimonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynknuu v rpaduku. Cternennas GyHKIUS ¢ 12 1
LIETIBIM MTOKa3aTeIeM
3 Apudmerndeckuil KOpeHb N-0i CTENEeHH. 15 1
HppaunoHaibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmuaeckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuieckue BbIpaKeHUS U 99 1
YpaBHEHUS
7 ITocnenoBaTenbHOCTH U IIPOIPECCUU 10
8 HenpepsiBabie hynkiuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001eHNEe, CUCTEMATH3AIUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaenpie  Ipakriieckue o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas u uHTETpal 12 1
3 I'paduku TpuroHOoMeTprUYECKUX QYHKITHAMN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonainbHble, MOKa3aTelbHbIE U 24 1
JorapuMuUecKre HepaBeHCTBa
5) KommiekcHbie uncia 10
6 HarypanbHble u 1iensie yucia 10
CucreMbl paroHaNBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
ypaBHEHUI
8 3anaqn ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE INTAHUPOBAHHUE

10 KVIIACC
Kosun4yecTBo 4acos JIeKTPOHHbIE
Ne aTa ugpoBbie
n/n Tema ypora Bcero Konrposbnpie  TMpakruieckue i[fiy‘leﬂl/lﬂ :)Iﬁlc)baI;OBaTeJIbele
padoTsbI padoThI pecypenr
1 MHOXeCTBO, orepaluy HajJ MHOKECTBaMHU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO 1
amnmnapara JaJisl pelieHus 3a1a4u
Pammmonansueie yncna. OOBIKHOBEHHEIE U
4 JECATUYHBIC TPOOH, TPOIICHTHI, 1
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammmonansubie yncna. OOBIKHOBEHHEIE U
5 JECATUYHBIC TPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOANIECKUE APOOH
6 [Ipumenenne qpoOei u MPOIEHTOB IS 1
peuieHust MPUKIAIHBIX 33124
7 [Ipumenenue qpoOei U IPOIIEHTOB TSt 1
peuieHus: NPUKIAIHBIX 33124
8 JleicTBuTeNbHBIC YKclia. PanimonanbHbIe U 1
HUPpAIMOHAIILHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ 1
JIEHCTBUTEIILHBIMA YMCIIAMU
10 Moaynb AEHCTBUTEIBLHOIO YHCIIA U €70 1
CBOMCTBaA




11

[TpuGnuxEHHbBIE BEIYMCIICHUS, IPaBHUIIa
OKpPYIJICHUS, IIPUKKUJIKA U OLICHKA
pe3yJIbTaTa BEIYUCICHUN

12

OCHOBHBIE MCTOABI PCIICHHUA LCJIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METO/IBI PEIICHHS IIEITBIX 1
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHorowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOWICH C
octaTtkoMm. Teopema besy

16

MHoOro4JIeHb! C HETBIMH KO3 UITECHTAMH.
Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

18

Pewienue cucreM JIMHENHBIX YPaBHEHUN

19

Marpuia cucTeMsl JIMHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICII U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurtenb MaTPULBI 2X2, €r0
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUKCJICHHC €r0 3HAUCHHS

21

[TpumeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBI JINHEHMHBIX YPaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIUIBIO
CHCTEMBI JINHEHNHBIX YPaBHEHUI

23

Pewrenne npukiIagHbIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUIN

24

KoHnTtponbHast pabdota: "PanmronansHbie
ypaBHEHHUA U HepaBeHCTBA. CrcTeMbl
JIMHENHBIX YpaBHEHUN"

25

OyHKIUS, CTIOCOOBI 3a1aHus (PYHKITUH.
B3anmuo obpatnbie pynknun. Kommosuus

byHKIMHA

26

I'paduk pyHkummu. dnemMeHTapHBIC
npeoOpa3oBaHus rpapukoB GyHKIUN

27

O0nacTb onpeneneHnss 1 MHOKECTBO
3HayeHul pynkunu. Hynu ¢pynkuunu.
[IpomexyTKH 3HAaK MMOCTOSTHCTBA

28

UeErHbie 1 HEUETHBIC PYHKIIUU.
[Tepuonnueckue Gpynkiuu. [TpomexyTku
MOHOTOHHOCTH (YHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiee n HanMeHbIlee 3HAYCHHUE
GYHKIMH HAa IPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JPOOHO-
AuHeNHas pyHKIHH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
NOCTPOCHHE TPAPUKOB STHX HYHKIHUN

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX (YHKITUN

33

CrereHs ¢ OCJIBIM I1OKAa3aTCIICM. bunom




Hrrotona

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom

34 Herotona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponbHas padora: "CrenenHast
dbynakuus. E€ cBolicTBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepXKalINX CTETIEHH U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepXKalINX CTETIEHH U KOPHU

41 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHH,
CoJIeprKalIiX CTENEHN U KOPHU
Uppanmonanbusie ypaBHeHus1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEILIEHUS UPPALIMOHATIBHBIX
ypaBHEHUU
Hppanuonanbasie ypaBHeHU. OCHOBHBIE

44 METO/Ibl PEIICHUS HpPAIlMOHATBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIC TTEPEXO/IBI B PEIICHUHT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU

46 UPPaAIMOHATLHBIX YPaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

48 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUU
UPPaAIMOHATILHBIX YPaBHEHUI
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 KaK QYHKIIH OOpaTHOW CTETICHH C
HATypaJIbHBIM MOKa3aTelieM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

50 Kak (PyHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTesieM
KontponpHas pabdota: "CsoiicTBa u rpaduk

51 KOpHs n-oi crenenu. MppannoHansHbie
ypaBHEHUS"

59 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeIeM U
e€ CBOICTBA

53 CremneHb ¢ pallMOHALHBIM [TOKa3aTeIeM U
e€ CBOICTBA

54 CreneHb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOIICTBa

55 [Noxa3zatenbHast QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIIUN 15
pellIeHNs] YpaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIIUN 15

pellIeHNs] YpaBHEHUI




[TokazarenbHblie ypaBHeHUs.. OCHOBHbBIE

58 METO/Ibl PEIICHMSI TTOKA3aTeIbHBIX 1
ypaBHEHUU
[oka3zatenbHble ypaBHeHUSI. OCHOBHBIE

59 METO/bI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEHUS. OCHOBHBIE

60 METO/bI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUU

61 Kontponbnas padota: "[lokazarenpHas 1
¢dbynaknwmst. [TokazarensHble ypaBHEHUS "

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTsa jgorapudma 1

64 Jlorapudm uymncna. CoiicTBa jJorapudpma 1

65 JlecaTUUHBIE U HATYypaAJIbHBIE JTOTapH (MBI 1

66 JlecsaTnuHbIC U HaTYpAIbHBIC JTOTaPUPMBI 1

67 [IpeoOpazoBanue BBIpAKEHHIA, COAEPIKALIIX 1
Jorapupmbl

68 [IpeoOpazoBanme BBIpaXEHUH, CONCPKAIIIX 1
sorapuMbl

69 [IpeoOpazoBanue BEIpaKEHHIA, COAEPIKALIIX 1
JorapuMbl

20 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U 1
rpaduk

7 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKIMM 115 1

peleHusl ypaBHEHU I




Hcnonp3oBanue rpaduka GyHKIMM 115

3 pellIeHNs] ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METObI peIIeHUs JTorapu(HPMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU

77 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUU
JorapupMUUECKUX ypaBHEHUI

78 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUU
norapupMHUUECKUX ypaBHEHUI

79 KontposnbHas pabora: "Jlorapupmuueckas
dbynaknus. Jlorapudpmudeckue ypaBHeHHS"

80 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

84 oTpesieNieHue TPUTOHOMETPUIECKIX

(YHKLNI YUCIOBOTO apryMEHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTpeieJICHUEe TPUTOHOMETPHUECKUX 1
(GyHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

90 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

01 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKECHUI

92 [IpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPKECHUI

93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

94 Pemenne TpuroHOMETpUIECKUX YpaBHEHUM 1

95 Pemenne TpuroHOMETpUIECKUX YpaBHEHUM 1

96 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIH 1

97 Pemenne TpuroHOMETpUIECKUX YpaBHEHUM 1

98 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIH 1

99 Pemenne TpuroHOMETpUIECKUX YpaBHEHUM 1

100 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIH 1
KonTtponbnas padoTa:

101 "TpUTroHOMETPUYECKUE BBIPAKCHUS U 1
TPUTOHOMETPUYECKUE YPABHEHUS "

102 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS 1

rocjienoBareibHocTel. Meton




MaTeMaTUYECKON MHIYKLIUU

MOHOTOHHEBIC U OIrpaHUYCHHBIC

103 noclie0BaTeNbHOCTH. VicTopus aHanm3a
OCCKOHEUHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIias reoMeTpruieckas
nporpeccust

107 Cymma 6eCKOHEYHO yOBIBArOMICH
reOMEeTPHUUYECKOI Mporpeccuu

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIA POCT.
Uucno e. @opmyra CIOKHBIX TPOLIEHTOB

109 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT.
Yucno e. DopMyra ClI0KHBIX MPOILEHTOB

110 Hcnonb30BaHue MPOrpeccuu sl pelieHus
peaIbHBIX 3a/1a4 MPUKJIIAJHOTO XapakTepa

11 KonTtponbnas pabora:
"ITocnenoBarenbHOCTH U porpeccun”

112 HenpepsiBHbIe (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIUI

114 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB ISl PEIICHUS

HEPABEHCTB




MCTOI[ HUHTCPBAJIOB JIA pCIICHUSA

117
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMH 1715 pereHust 3a1a4

120 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
GbyHKIMH 1715 pereHust 3a1a4y

121 [lepBas u BTOpas npon3BoAHbIEC HYHKIUN

122 Onpenenenrie, reOMETPUYECKUAN CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUHA

126 [Ipou3BoaHbIE IIEMEHTAPHBIX (DYHKIMNA

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [IpousBonHas cyMMBbl, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKINN

129 [TpousBogHasi CyMMBI, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKINN

130 [TpousBogHasi CyMMBI, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMIO3UIIMU (DYHKIIUH

131 KonTtponsnas padora: "[IponzBoanas”

132 [ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3AIIHS




3HaHMi: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "Oynkun"
134 HroroBast koHTpoIbHAs paboTa
135 Hrorosast kKoHTpoOJbHASA paboTa
136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AINA 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposabHubie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

[Ipumenenne npou3BOTHOM K
nccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTH U BKCTpeMYMBI

[Ipumenenne npou3BOTHOM K
rccaeaoBaHuio PyHKITUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne POU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio PyHKITUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

Haxoxneaue HaubOIbIIErO U

HaMMEHBIIETO 3HAUY€HUs HEMPEPHIBHON

GbyHKIIMHM Ha OTpE3Ke

Haxoxneaue HaubOIbIIErO U




HaVMEHBIIIETO 3HAYEHUs HEIIPEPBIBHOU
GbyHKIIMHM Ha OTpE3Ke

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUST HEMPEPBIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GyHKIMU Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
GbyHKIIMH Ha OTpE3Ke

12

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GbyHKIIMHM Ha OTpE3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXO0XJCHHUS HAUJTYUILIEro pelieHus B
MPUKIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HaXO0XIACHUA Hannquero peH_IeHI/IH B
HpI/IKJIaI[HBIX 3aga4dyax

15

[Ipumenenne npou3BOIHOM JJIs
ompeIelIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOro (GOPMYIION UK
rpaduKom

16

[Ipumenenne npou3BOIHOM IS
OTpeIeTICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro GOpMYIIOH UK
rpadgukom




17 Kommosurus ¢pyHKImit

18 Kommnosumus pyakmmit

19 Komnozunust pyHKIui

20 I'eomerprueckue oOpa3bl ypaBHEHH Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opa3sl ypaBHEHUM HA
KOOPJMHATHOM MJIOCKOCTH

99 KonrtponsHas padora: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM"

93 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIUN.
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

o5 ITepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.
[TpaBuia HaX0XKICHHS IEPBOOOPAZHBIX

26 HuTterpan. ['eomeTpuyeckuii CMbICIT
UHTETpaja

97 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyse Hrerorona-Jleibauia

28 Beruncnenue onpenenéHHoro HHTerpana
no opmyne Herorona-JleliOuuma

29 [IpumeneHue nHTerpana 1 HaXoXKACHUS
TIoMIaIeH TUTIOCKUX (PUTYp

30 [IpumeHneHue nHTerpana 1 HaXoXKACHUS
00BEMOB reOMETPUUECKHX TeI

31 [Tpumeps! pemeHnit qudepeHaIbHbIX

YpaBHEHUU




[Tpumeps! pemeHnit qudepeHaIbHbIX

32 .
ypaBHEHHA
MaremaTHuecKoe MOJCIINPOBaHNE

33 pEABbHBIX MPOLIECCOB C MTOMOIIBIO
Qg depeHIManbHbIX ypaBHEHUN

34 Kontponbras padota: "[lepBooOpasznas u
uHTerpan

35 Tpuronomerpudeckue GyHKIIUU, HX
CBOICTBa U TpaduKu

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKIIUU, HX
CBOICTBa U TpaduKu

38 Tpuronomerpuueckue QyHKIHH, UX
CBOICTBa U TpaduKu

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 YPaBHEHUH C IOMOIIIbIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHIX

YPABHEHUH C ITOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenue TpuroHoMeTpruuecKux

44
HEPABEHCTB

45 Pemenne TpuroHomMeTpruuecKux
HEPaBEHCTB

46 PemreHne TpUroHOMETpUYECKUX
HEPABEHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKITHAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHEIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

50 OcHOBHEIE MCTObI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

52 OcHOBHEIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

53 OcHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
JorapuMUUEeCKUX HEPaBEHCTB

55 OcHOBHEIE MCTOJbI pCHICHUSA
norapuMIUYECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

norapuMUYECKUX HEPABEHCTB




OcHoBHBIC MCTObI pCHICHUSA

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEeILICHUS
UppalOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEeILICHUS
UppalOHAIbHBIX HEPABEHCTB
61 I'paduueckue MeTOIbI peLICHUs
UppaIMOHABHBIX YPaBHEHHH
62 I'padguueckue MeTo bl peLIeHus
UppalMOHAIBHBIX YPaBHEHHH
63 I'paduueckue MeTO bl peLICHUs
II0KA3aTeNIbHBIX YPAaBHEHUHN
64 I'paduueckue MeTOIbI peLIeHUs
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'padguueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUH
66 I'paduueckue MeTOIbI peLICHUs
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paguueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padguueckue MeTo bl peLIeHus
68 MOKa3aTeIbHBIX U JTIOTapU(PMUUECKUX
ypaBHEHUM
I'padmyeckue MeToAbl perieHus
69 MOKa3aTeIbHBIX U JTIOTapU(PMUUECKUX

ypaBHEHUM




70

I'padmueckue MeToAbI pemieHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
HEPaBEHCTB

71

I'padmueckue MeToabl pemieHus
MOKa3aTeIbHBIX U JOTapU(PMHIECKUX
HEPABCHCTB

72

Kontponbnas padota: "UpparnmonaibHbie,
noKa3aTeJbHbIe U JorapupMuyecKue
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHUYEcKast (pOpMBbI 3arucu
KOMIUIEKCHOTO YHClia

74

KommiekcHbie uncia. Anredpandeckas u
TpUTOHOMETpHUEcKasi (pOpMbI 3arucu
KOMIUIEKCHOTO YHClia

75

Apudmerndeckre onepanum ¢
KOMILIEKCHBIMU YU CIIaMU

76

Apudmernueckue orneparuu ¢
KOMITJICKCHBIMHA YU CJIaMU

77

N3o0pakeHne KOMIIJICKCHBIX YHCeT Ha
KOOPJAMHATHOM MIOCKOCTH

78

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOM INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMITJIEKCHOTO YuCIa

81

HpI/IMeHeHI/Ie KOMITJICKCHBIX YHUCCI OJId




penieHus (GU3NYECKUX U T€OMETPHUIECKHUX
3a7a4

KonrtponsHas padora: "KomruiekcHbie

82 |
qrcna

83 HarypanbHble u 1iensie yucia

84 HatypanbHble 1 1enbie urncia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCEell

86 [TpuMmeHeHne MPU3HAKOB JAETUMOCTH
LEJbIX YUCEell

87 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJL u HOK

89 [TpuMmeHeHne MPU3HAKOB JAETUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJIIO

90 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
I[EJTBIX YUCEI: OCTATKH 110 MOJTYITIO
[IpumeHeHne MpU3HAKOB AETUMOCTH

91 LEJIBIX YUCeN: anropuT™ EBkimma mist
pelIeHuns 3a/1a4 B LEJIbIX YHCIax

92 Kontponbras padota: "Teopust menbix
yucen"
CucremMa 1 COBOKYITHOCTh ypaBHEHUH.

93 PaBHOCHIIBHBIC CUCTEMBI i CHCTEMBbI-
CIIEJICTBUS

94 CucreMa 1 COBOKYITHOCTh YPaBHEHUU.

PaBHOCHIBHBIEC CUCTEMBI U CUCTEMBI-




CICOCTBUA

95 OCHOBHBIE METO/IbI PELIEHUS CHCTEM U
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIE METOBI PELICHUSI CUCTEM U
96 COBOKYITHOCTEH UppaIHOHATBHBIX
ypaBHEHUI

OcHOBHEIE MCTOJbI pCHICHUA CUCTCM U
97 COBOKYITHOCTEH IMOKa3aTeIbHbIX
ypaBHEHUI

OcHOBHEIE MCTOJbI pCHICHUA CUCTCM U
98 COBOKYITHOCTEH MOKA3aTeTbHBIX
YpaBHEHUU

OCHOBHBIE METO/IBI PEIICHUS CHCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUM

[IpuMeHeHne CUCTEM K PEIICHHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3IMYHBIX 00JIacTel HAyKW U PeaIbHOU
KU3HH, UHTEPIPETALNS TTOTYICHHBIX
pe3yIbTaToB

[IpumeneHne cucTeM K pelieHuo
MaTeMaTHUYeCKUX 3ajay U 3a7a4 u3

102 pa3IMYHBIX 00JIacTel HAyKH U PeaTbHOU
KHU3HU, HHTEPIPETALUs TOTy4YEeHHBIX
pE3yNIbTaTOB




IIpumeHeHnEe HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAyKW U PeaIbHOU
KHU3HU, HHTEPIPETALUs TOTy4YECHHBIX
pe3yNIbTaTOB
KonTpomnbnas padota: "Cucrembl

104 paloOHaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
ypaBHEHUN"

105 PaunoHaneHbIE ypaBHEHUS C IapaMeTpaMu

106 ParnmonansHble HEpaBeHCTBA C
napameTpamu

107 PanrionansHbIE CHCTEMBI ¢ TapaMeTpaMu

108 HppauunoHaibHble ypaBHEHMUS,
HEPAaBEHCTBA C TapaMeTpamMu

109 HppannoHalibHbIE CUCTEMBI C
napameTpamu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C ITAPAMETPAMU

112 Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBa C MapaMeTpamMmu

113 Jlorapudmuyueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuyeckre ypaBHEHUS C
napameTpamu

115 TpuronomeTpuyeckrue HEpaBEHCTBA C

napameTpamu




116

TpuroHomeTpu4ecKkue CUCTEMBI €
napaMeTpamMmu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENEN peabHbIX
CUTYyAalUi C IOMOLIBIO YPABHEHUH C
napameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTEMaTHUECKUX MOJIENEN peabHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

119

[TocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEH PEAIbHBIX
CUTYyalUi C IOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

120

Kontponbnas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpeHue, 06001IeHNE,
cucTtemMaTusanus 3HaHui: "YpaBHeHus"

122

[ToBTOpeHue, 06001IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 0600mIEeHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHeHUI"

124

[ToBTOpenue, o600mEH e,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"

125

[ToBTOpenue, 06001IEHNE,
cucreMaTtu3anus 3Hanuii: "HepaBencrpa"

126

[ToBTOpenue, o600IIEHNE,




cucreMaTtu3ainus 3Hanuii: "HepaBeHncrpa"

[ToBTOpenue, o600mIEeHNE,

127 cucteMaTtuzanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o600mIEeHNE,

128 cuctematuzanus 3Hanuii: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpenue, o600mIEeHNE,

129 cuctematuzanus 3Hanuii: "[IponsBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpenue, 06001IeHNE,

130 cucreMaru3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001IeHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, o600mIEH e, 1
cucrtemaTtusanus 3Hanuil: "Oynkuun"

133 [ToBTOpeHue, 06001IeHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"

134 HToroBast KOHTpOJbHAs paboTa

135 HroroBast koHTpOIBHAS paboTa

136 [ToBTOpenue, 06001IeHNE, 1
CHCTeMAaTH3aIus 3HaHUI

OBIIEE KOJIMYECTBO HACOB I10 136 10

I[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






