MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MuHuCcTEepcTBO 00pa30BaHUA M HAYKH Xa0apOBCKOIo Kpas
JInuein PI'bOY BO "KuAI'Y"
JInneit pegepanbHOro rocy1apCcTBEHHOr0 0I0/IKETHOI0 00Pa30BaTEJIbHOI0
yupe:xaeHus Bbicuiero oopasopanus «Komcomoinbckuii-Ha-Amype

roCy1apCTBEHHbINl YHHBEPCUTET»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
ITenarornueckum 3am. agupekropa Jluues N.o.qupekropa JIunes
coseToM Jlutest H.T. Yepnas H.T. Yepnas
ITpotoxom Nel Pacnopstxenne Nel Pacniopstxenune Nel

oT «29» aBrycra 2024 r. oT «29» aBrycra 2024 .

ot «29» aBrycra 2024 r.

PABOYASI IPOTPAMMA
(ID 4253589)

yueOHOro npeaMera «AJiredpa u Ha4ajIa MaTeMaTHYECKOr0 AHAJIU3A.
Yriay0JieHHbIH YPOBEHb)

s ooygaromuxcst 10 — 11 kmaccoB

r. Komcomonbck-Ha-Amype 2024



HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISIETCS
OIHUM U3 HauboJee 3HAYMMBIX B MPOrpamMMme CpeaHero oluiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBaeT MHCTPYMEHTaJIbHYIO 0azy s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrol CTOpOHBI, PopMHUpyET
JIOTUYECKOEe M a0CTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI MH(DOPMATUKHU, OOIIIECTBO3HAHUS, UICTOPUU, CIOBECHOCTH U JIPYTUX
qucuuIuiiH. B pamkax naHHoro ydeOHOro Kypca OOydaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKd, KOTOpas (OpMyIHpyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTeMaTHYECKOrO aHaiu3a 3aKiajblBacT
OCHOBY Il YCHEIIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKU, XUMHUU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHS IKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPHEHTHUPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIB30BaTh WX ISl JTallbHEHUIIIEr0o oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKa3bIBaTh
YTBEPKACHUSI C NMOMOIIBI0 MHAYKIHMH U PacCykAaTh AEAYKTUBHO, HCIIOJIb30BaTh
000011IeHHe W KOHKpeTH3aluio, abCTparupoBaHME W aHAJIOTHIO, (QopMUpYeT
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xoxe u3ydyenus yyeOHOro Kypca «Anrebpa M Hayaja MaTeMaTHUYECKOIO
aHanM3a» OOYydYaroIIMecs IMOJIy4alOT HOBBIM ONBIT PElIEHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENEH pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTE B TMPUPOJAE, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMHUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIbHBIM BOCIUTATEIBHBIM IMOTEHIIUATIOM,
KOTOpBIN peanu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(GbopMHUPOBaAHUIO HAYYHOTO MHPOBO33PEHHUsS, TaK M 4Yepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMeH MPOMOKUTENIbHON  KOHIEHTPAIIMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYYECHHBIH
pe3yibTar.

B ocHoBe Meromumkum oOydeHus anrebpe W HadajgaM MaTeMaTHYeCKOTO
aHaIH3a JISKUT JCSTEIHbHOCTHBIN MPUHITAI 00yUYeHUS.

B crpykType yuebHOro Kypca «Anrebpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICIICHBI CIEIYIOIIMUE COJIepKATEeIbHO-METOAnYecKre TuHuu: «Hucna
U BBIUUCTCHUN», «DYHKIIMU U TpaduKm», «YpaBHEHHS W HEpaBEeHCTBa», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxkecTBa U Joruka». Bce ocCHOBHbIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3y4YaloTCS Ha MPOTSHKEHUH JBYX JET



o0y4yeHHss Ha YpPOBHE CpeIHEero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yueOHBIH KypC SIBISETCS WHTETPATUBHBIM, IOCKOJIBKY OOBEAMHSAET B cebde
COJep)KaHUE HECKONbKUX MaTeMaTWYeCKUX AMCLIUIUIMH, TaKUX Kak anreodpa,
TPUTOHOMETPHS, MAaTEeMAaTUYECKUU aHalu3, TEOPHS MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mMepe Toro kak oOydarouiuecsi OBJIaJE€BalOT BcE Ooiee
IMPOKUM MaTEMaTHYECKHM ammapaToM, Y HUX MOCIIE0BATeIbHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYId MOJEIh pealbHOM
CUTYaIlH, IPUMEHITH 3HAHUS, MMOTYYCHHBIE TP W3YYCHHH y4eOHOTO Kypca, s
pEeIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7aduu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT JTHHUS «UWclIa W BBIYUCICHUS)» 3aBepIIacT
(dopMupoBaHUE HABBIKOB HMCIIOJIB30BAHMS JICUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 00mIero oobpazosanus. Ha ypoBHe cpeaHero o0riero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOMINX B CEOsl MCIOJIB30BAHHUE PA3ITUYHBIX
dopM 3amucu UWcIa, YMEHHE JeiaTh MPUKUAKY, BBITIONHATH NPUOMIKEHHBIC
BBIUUCIICHHUS, OICHUBATh YHCIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTHYCCKUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCENl  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUUICCKUE 3aJa4d W OIepaluu: JeJICHHEe Halelo,
OTIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IIEJIBIX YHCEN, OCOObIe CBOWCTBA
palMOHANBHBIX W MPPAMOHATBHBIX YHCEN, apu(METHUSCKUE OTEepaIiy, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocnenoBaTeIbHOMY pPACHIUPEHUI0 KPyra HCIONIB3YeMBIX YHCENT |
3HaKOMCTBY C BO3MOXHOCTSIMU HX NMPUMEHCHHS JJIsI PEIICHHUS PA3JIMIHBIX 3a7ad
GopMupyeTcsi mpeACTaBIeHNE O €IUHCTBE MAaTeMaTUKW KaK HAyKH U €€ poJd B
MIOCTPOSCHUU MOJIENICH PealbHOTO MHpA, IIMPOKO HCIOIB3YIOTCS 0000IeHue u
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» peaju3yeTcs Ha MNPOTSHKEHUU BCETro
oOyuyeHHUs Ha YpOBHE CpeIHEro oO0IIero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasnene IlporpamMmbl IpeayCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOyd4arolluecs OBJAJAEBAIOT pPA3JIUYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HMPPALMOHAIBHBIX, IOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3aaad,
colepkamux mnapaMmerpsl. [lodmydeHHbIE yMEHMSI HIMPOKO HCHOIB3YIOTCS MpH
UCCIeOBaHUN (YHKIUI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPHUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HauOOJBbIIMX M HAaUMEHBIINX 3HAYCHUH (QYyHKLIHUH.
JlaHnHas coneprkaTenbHas JUHHS BKIIOYAeT B ceOs Takke (OPMUPOBAHHE YMEHHN
BBIMONHATh  pacuéTel 1o  (opMmymnaMm, MpeoOpa3oBaHUs  PaLUOHATIBHBIX,



VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUH,
collepKalllUX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaga IPOUCXOAUT  JAJbHEHIIEE  pa3BUTHUE  AITOPUTMHYECKOIO U
a0CTPAaKTHOIO MBIIUIEHUS O0y4YaroIuXcs, (OPMUPYIOTCS HABBIKM J€AyKTHUBHBIX
paccykiaeHud, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  HpPEJCTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Aniredpa
npeajaraetT d3(QQEeKTUBHbIE HHCTPYMEHTHI JUIsl pELIEHUs MPaKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarJIsJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKHU.

CopepxxarenbHo-MeToAnYeckass JuHUSA «DyHKUMM H TpadUKU» TECHO
NeperieTaeTcsl ¢ JIPYrUMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aa€T MOCIEA0BATENBHOCTD N3YUEHUs MaTepuana. M3yuenue creneHHou,
NOKa3aTeJIbHOM, Torapu(MUUECKOW U TPUTOHOMETPUUECKUX (DYHKIINI, X CBOMCTB
U rpauKoB, UCMOIb30BaHNE (QYHKLUMHA ISl PEICHMs 3a/1ay U3 JPYTUX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HHU TECHO CBSI3aHO KAaK C MAaTEMAaTHUYECKUM aHAJIM30M,
TaKk W C pEIICHHEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3TomM OojbIIOE BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJiIaMu 3aBUCHUMOCTH MEXIY
pa3IUYHBIMUA BEJTUYMHAMH, HCCIEAOBATh MOJyYEHHbIE (DYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojepkaTreabHON JMHUN HAlleJIeH Ha pa3BUTHE YMEHUU
U HaBBIKOB, ITO3BOJIAIOUIMX BBIPAXKaThb 3aBUCHUMOCTH MEXIY BEIWYMHAMHU B
pasnmuuHON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3AIIMH1, UCTIOJIb30BAHUIO aHATIOT .

ConepxarenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr Kak MaTeMaTH4YEeCKUX, TaK W MPUKIAJHBIX 33724,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpadKu  CIOXKHBIX (DYHKIMHA, OMNpeneNsaTh WX HauOOIbIINE W HAWMEHBIINE
3HAUEHUs, BBIYUCIATH IUIOMAAU (Guryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
yCKOpeHusi TmpoleccoB. JlaHHas coaepkarelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHUS MAaTEMaTHUYECKUX MOJEIEH pEANbHBIX CUTYaluH,
MO3BOJISICT HAXOAUTh HAWIydllee pPENICHHWE B IMPUKIAJAHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMATHYECKOIO
aHalln3a CIIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTroO, (HOPMaIbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBINUICHUSA, (DOPMUPOBAHHIO YMEHHUI pAaCIO3HABATH MPOSBICHUS
3aKOHOB MAaTE€MAaTHKM B HayKe, TEXHUKE M HcKyccTBe. OOydaromuecs: y3HaKT O
BBIJJAIOLIMXCA PE3yJbTaTaX, IMOJYYEHHBIX B XOJE€ pPA3BUTHUA MAaTEMAaTUKH Kak
HayKH, 1 00 UX aBTOpaX.

CopeprxarenbHO-MeTOANYECKas TUHUS «MHOXKECTBA M JIOTMKa» BKIIIOYAET B
ce0sl DJIEMEHTBl TEOPUUM MHOKECTB M MaTeMaTHYECKOW JOTWKH. TeopeTuko-
MHOYXECTBEHHBIE IPEICTABICHUS IPOHNU3BIBAIOT BECH KypC IIKOJIBHOW MATEMAaTUKHU
U IpeajaraloT HamOoJiee YHUBEPCAIbHBIA SA3bIK, OOBEIUHSIOIIMN BCE pa3ieiibl



MaTeMaTUKu u €€ MPWIOKEHUN, OHU CBSI3BIBAIOT pPa3HbIE MATEeMaTUUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKEHUs B eauHoe 1enoe. [loaTomy BakHO JaTh
BO3MOXKHOCTh OOy4YarolmeMmycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHOM MaTEMaTHKU M HUCTOJIb30BaTh €ro JjIsl BRIPAKEHUS] CBOMX MBICICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT NpHU3HaTh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHHUM U CIEJOBAHUE OMNpPeeIEHHBIM
mpaBUjiaM  TOCTPOEHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO € 3JIEMEHTaMu
MaTeMaTU4YeCKON JIOTMKHA CIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIILICHHUS
0o0y4Jaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKIEHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHUYECKOT'O MBIIILJICHUS.

B yueGHoM Kkypce «Anrebpa M Hadajla MaTEMaTUYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'O0 MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUSI MOJCNIEH peasbHbIX
CUTyallui, UCCIEAOBAaHUS DTHX MOJEJeld C TOMOIIBI0 ammapara aiareOpsl u
MAaTeMaTHYEeCKOTO aHalin3a, WHTEPIIPETAlU TOJIYYECHHBIX pPE3yJbTaTOB. Takwue
3a/1aHUs BIUICTCHBI B KAXBIM U3 pa3/IesiOB MPOrPaMMbI, TOCKOJIBKY BECh MaTepra
y4eOHOTr'0 Kypca HIMPOKO HCIOJIB3YETCS JJI PEIICHHs TMPUKIATHbIX 3anad. [Ipu
pelIeHNd  pealIbHBIX  MPAKTUYECKUX  3ajJad  oOydaroliuecss  pa3BUBAIOT
HAOII0IaTeIbHOCTh, yYMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  QHAJIOTHIO, 0000maTh W KOHKPETHU3UPOBATh  MpOOIEMYy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B pollecce U3yYeHus BCceX TeM yueOHOro kypca «Anredpa u Hadasa
MaTEMaTUYECKOTO aHAIHU3ay.

Ha wu3yuenune yueOGHOro Kypca «Anredpa W Hadaja MaTeMaTHYECKOIO
aHanuza» orBoauTcs 272 4daca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEZIEIIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncia. OOBIKHOBEHHBIE U JCCATUYHBIC APOOH, MPOIICHTHI,
OeckoHeuHble mepuoanyeckue apoou. Ilpumenenue apoOGelt U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeuctBurenbHble uncna. PanuoHambHble W UPpaUMOHAJIBHBIE YHCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JEHUCTBUTENBHOIO YKcia U ero cBoiicTBa. [IpubnmxEHHbIe BBIYUCICHUS, TpaBuiIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenp ¢ 1uenbiM mnokaszateneMm. bunom Herotona. Hcenosb3oBanue
noaxoAsmed (GopMbl 3aNTUCH TEUCTBUTEIBHBIX YUCEN VISl PEIICHUS MPAKTUUECKUX
3a/1a4 U MPECTABICHNS JaHHBIX.

ApudmeTndeckuii KOpeHb HaTYPAIBHOM CTENEHU U €0 CBOMCTBA.

CreneHp € paluMOHAJIBHBIM [OKa3aTeJeM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENIBHBIM MIOKA3aTENIEM.

Jlorapudgm umcna. CpoiicTBa sorapudma. JlecsiTUUHBIE W HATypaldbHBIC
JorapugMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOTO aprymeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE MpPeoOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHs] U ypaBHEHUsA-CIEACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcHOBHBIE METO/BI PEIICHUS LETBIX U IPOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IE€pPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH C OcTaTkoM. Teopema be3dy. MHOrouseHsl ¢  LEIbIMH
koadunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPAaBHCHUM.

Iloka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue YpaBHEHUS. OcHOBHbIE METO/bI penieHus
norapuMUYECKUX YPaBHCHH.
OcHoOBHbIE TPUTOHOMETPHUUECKUE dbopMyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellieHre TpPUroHOMETPUYECKUX YPABHEHUN.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCIICHNUE €r0 3HAYECHUS, IPUMEHECHHUE ONPENCIIUTEINS ISl PELICHHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWUH. PellleHne TNpUKIAIHBIX 3a4a4 C [OMOUIbIO
CUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHOM MOJAEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIEN pealbHOM CUTYAlMd C ITOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3JudHbIX o0JacTell HAYyKH U peaabHOU
KU3ZHHU.

DYyHKIUHN U TPaPUKHU

OyHkus, crnocoObl 3amanus (yHKUuU. B3aumHo oOpaTHble (YHKIHH.
Komnosunus ¢ynkuuii. I'paduk  dyHkuun. DrneMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompenenaeHus 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyskumm.
[TpomexyTku 3HaKonmocTostHCTBA. UEéTHBIE U HeuéTHbIe GyHKIMU. [lepuoanueckue
byakun. [IpoMexyTku MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl ¥ MHHUMYMBI
¢byakuuu. Haunbosnpiiiee n HauMeHbllee 3HaYeHUsT (PYHKIIUU HA TIPOMEKYTKE.

Jlunelinasi, KBajJpaTuuHas W APOOHO-JIWHEHHAas (YHKIUU. DJIeMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U LI€JIBIM Moka3aTesneMm. EE cBoiicTBa u
rpa¢uk. CBoiicTBa M TpaduK KOpHA N-OiM cTenmeHu Kak (QyHKIuM oOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, WX CBOHUCTBA U TpaduUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomeTrpuyeckasi OKpPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTM B pEaJbHBIX IIpollecCax WU SBJICHUAX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IIOCJIENOBATENLHOCTEH. MeTon
MaTeMaTH4eCKOn WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbIC
MOCJIEeA0BaTENbHOCTU. VICTOpHST BO3HMKHOBEHHUSI MAaTEMAaTHYECKOIO aHalih3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernyeckas u reomeTpuueckas nporpeccun. beckoHedHo yObIBaroras
reomerpuueckasi nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH TeOMETpUUYECKON
MPOrpecCuu. JINHENHBINA U 3KCTIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CI0KHBIX
npoueHToB. Mcrnonb30BaHWE MPOTPECCHMU I PEIICHHs] peanbHBIX —3a7ay
MPUKJIIAJIHOTO XapakTepa.

HenpeprsiBHble (QyHKIIMM W HUX cBo#cTBa. TOYKM pa3pbiBa. ACHUMITOTHI
rpadukoB (Qynkuuii. CBoicTBa (YHKUMI HENpPEphIBHBIX HAa OTpe3ke. Meton



MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHE CBONCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBoaHble pyHKIMHU. OnpeneneHue, reOMETPUIECKUN U
(u3nUecKuil CMbICT NPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKLIHH.

[IpousBoaHBIE  AIEMEHTAPHBIX  (QYHKUUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHosxecTBa U JIOTMKa

MHoxecTBO, olepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiniepa—Benna. I[IpuMeHeHHE TEOPETHUKO-MHOXKECTBEHHOrO ammapara s
ONMCAaHUS pPEaJbHBIX IPOLECCOB W SABICHUW, NPU PELICHUM 3ana4d U3 APYTrUx
y4eOHBIX TPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHUYEeCKOrO0 OOBEKTa, CIENICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbabie u mensie uncna. [[puMeHeHre NPU3HAKOB JEIMMOCTU LIEJIBIX
gyuces, HamOonpluid obmui gaenutens (nanee — HOJl) m HamMmeHbiee oOiee
kpatHoe (nanee — HOK), octaTkoB mo moaysmto, anroputma EBkimaa s pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AunrebOpanyeckas W TpUTOHOMETpHUYecKas (QOpMbI
3alMCH KOMIUIEKCHOTO YHca. ApU(pMETHYeCKHe OMNepaluu C KOMIUIEKCHBIMH
yuciamMu. M300pa’keHre KOMIUIEKCHBIX YHCeI Ha KOOPIMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-0il cTEeHU U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3HMUeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucrtemMma U COBOKYNIHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHMX  ypaBHEHHMHM €  IIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCcKuX HEPABEHCTB.

OcCHOBHBIE METO/ABI PEIIEHUS TIOKA3aTeNbHBIX U  JIOTapU(MHUUECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS] CHUCTEM U COBOKYIMHOCTEH pallMOHAJIbHBIX,
HUPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPAaBHECHHIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IApaMeTPaMHu.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3JIMUHbIX 00JacTed HayKu M peaJbHOU
KW3HU, HHTEPIPETALHNS MTOTYYEHHBIX PE3YJIbTATOB.



DyHKUUM U TPaPUKu

I'padpux xomnoszunmu ¢(yHkumii. ['eomerpuueckue o0pas3bl ypaBHEHUU WU
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GpyHKIHMH, UX CBOMCTBA U TpadUKH.

I'padprueckne mMeTonbl pelieHus ypaBHEHHMH W HepaBeHCTB. I 'paduueckue
METO/bl PELLICHHUS 3a/1a4 C TapaMeTPaMHu.

Ucnonw3oBanue rpadukoB QyHKIMN s UCCIAETOBAHUS IIPOLIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MmaTeMaTH4eCcKOro aHajamusa

[IpumeHeHue Mpou3BOAHON K UCCIIENOBaHUIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  HaxoxzaeHnue  HauOousiblllero W HAWMMEHBIIEr0  3HAYCHHM
HENPEpPbIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [UJIi HAXOXKJACHUS HAWIY4dlIEero pEUIEHUs B
OPUKIAOHBIX 3aj]ayax, I ONPENENIEHHs CKOPOCTM W YCKOpPEHHs IIpoliecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. [lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. I'eomeTpuueckui CMBICII VHTErpasa. Brruucnenue
ornpenenéHHoro uurerpana mno gopmyne Hotorona-JlelOuuna.

[Ipumenenue umHTErpaia s HAXOXKACHHUS IUIONIAJeH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TETI.

[Ipumepsbr pemenuit nuddepeHInaNbHBIX YpaBHeHUH. MaremaTudyeckoe
MOJIETUPOBAHUE PpEATbHBIX TMPOIECCOB € MOMOIIbI0  audepeHInanbHbIX
ypaBHEHUH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJINA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEerocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3NUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GyHKIMSAMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIaHCKON MICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKOW MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUSA

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCHUICKOro Haponaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEIEHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHI HayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aa4, PEIICHUH, PACCYKICHHH, BOCIIPUUMUYUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUIAOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHHS NPHUMEHSAThH MaTEeMaTHYECKWe 3HAHHUS B
HWHTEpEcax 3I0POBOT0 U 0€30MacHOTo 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (30POBOE NHUTAHHUE, COAIAHCHUPOBAHHBIM PEKHUM 3aHATUN H
OTIbIXa, PETyJsipHasi pU3HUecKasi aKTUBHOCTb), (DU3UYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHON AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOWs, HWHTEpEeC K
paznuuHbIM  chepam  TpodecCHOHATBHON  NEATeNbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymedr mpodeccnrn W pPeaTn30BBIBATH COOCTBEHHBIC IKHU3HCHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaITpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHOM M COLIMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKTepa dKOJIOTMYECKUX MPoOieM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, IJIAaHUPOBAHHE TIOCTYNKOB U OILIEHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW eSITeIbHOCTH, ATaloB ¢
pa3BUTUS ¥ 3HAYUMOCTH JUISI PAa3BUTHS LUBWIM3AIMHM, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KYJIbTypOW KaK CpPEJACTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE INMPU3HAKHM MAaTEMaTUYECKHX
OOBEKTOB, TMOHATHHA, OTHOUIEHUH MEXKAYy TMOHATUAMH, (HOPMYITUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIaccU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH W  MPEeOoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIONEHUAX U YTBEPXKACHHIX, MpEIJiaraTh KPUTECPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeJaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUYEHHUI IO aHAJIOTUU;

IIPOBOJAUTH CAMOCTOSITEIILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOIO), BEICTPAUBATh APryMEHTALIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BbIOMpaTh crmoco0 pemieHus y4eOHOW 3amaun  (CpaBHUBATH HECKOIJBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HauWOoJee MOAXOMAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBaTe/ibCKie AeiicCTBUS:

MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHaBIIMBaTh HMCKOMOE M JaHHOE, (GOPMHUPOBATh THUIIOTE3Y, apryMEHTUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSITENILHO CIUIAHMPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BhEeKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIECHUS U BBIBOJBI MO pPE3yjbTaTam
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
MPEATNONIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH JIEPUIMTHI WH(DOPMAIIMK, JTaHHBIX, HECOOXOJAUMBIX JJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BBIOMpPATh MHOOPMAILIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATh,
CHUCTEMATH3UPOBATh W HHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUIOB H
dbopm npencTaBICHUS;

CTPYKTYpHpOBaTh HH(OpMAIINIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHUIMHU H
HEJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M TUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHCHHS IO XOJy PEIICHHUs 3aJauyH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B X0JI¢ 0OCYXXJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXXIAaeMOH TEMHI,
mpoOJIeMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa TOHUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
auajaora, oOHapy)KHBATh Pa3IMYMEe W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, YKCTIEPUMEHTa, UCCIIEI0BAHMUS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.



PerynsiTuBHBIe YHHBeEPCcAJIbHbIE YUeOHbIE JAeilicTBUS

Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PELICHHS 3a/1a4uH, BEIOUPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIaJIeTh HABBIKAMH  TIO3HABaTENbHOW  pedrekcnn Kak  OCO3HAaHUSA
COBEpPIIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca M pe3ysibTaTa pelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JICSTEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAaHHBIX,
HaWJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATA IEJIA U YCIOBUSIM, OOBSICHITH IPUIUHBI
JTOCTH)KCHUS WU HEJIOCTHKCHUS PE3YJIbTATOB JCSITEILHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M WCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHIYaTbHOM
paboThl TpU pelIeHHW YYeOHBIX 3ajady, MNPUHUMATHh I[eJIb COBMECTHOMN
NEeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh WIpollecC M pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W HWHBIE), BBINOJHATH CBOIO YacThb pabOThl U
KOOPJMHUPOBATh CBOU JIEUCTBUS C JPYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOPMYyITUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIEAYIOIINE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl yuyeOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: PAIMOHAIBLHOE YHUCIO, OECKOHEUYHas
nepuoAndecKkas JapoOb, MPOLEHThl, HPPALUOHATIBHOE YHUCJIO, MHOMXECTBA
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOTO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHICHUs NPUKIAAHBIX 3ajad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEANIbHOM KU3HU,

MIPUMEHSThH NPUOINKEHHBIEC BRIUUCIICHHUS, IPABUIIA OKPYTIICHHUS, IPUKUIKY U
OILICHKY pPe3yJIbTaTa BbIUYMCICHUN;



CBOOOJHO ONEpUpOBATh MOHATHEM: CTENEHb C LEJIbIM [OKa3aTelleM,
MCIIOJIB30BaTh MOAXOASAIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHUEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHT€HC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHUHYC W apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OINEPUPOBATH MOHATHSIMHU: TOXJECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJIbl PELICHUs PAIMOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHMU, MPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMH: MHOTOYJIEH OT OJHOW MEepeMEHHOM,
MHOTOWIEH C MeJbIMU KO3(P(UIUEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIeJICHME MHOTOYJIEHAa Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera
IUISl peLLIeHUs 3a/a4;

CBOOOJTHO ONEPUPOBATH TMOHATHSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, ONpENeIUTENb MaTpUlbl 2 X 2 W €ro TEeOMETPUYECKUU CMBICH,
UCIIOJI30BAaTh CBOMCTBA OMNpenenuTens 2 X 2 g BBIYMCIEHUS €ro 3HAYEHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHECHUHU,
MOJEIMPOBATh PEAIBHBIE CUTYAllMU C IIOMOIIBIO CUCTEMBI JINHENHBIX YPABHCHUN,
UCCIIEIOBATh ITIOCTPOCHHBIE MOJEIM C IOMOIIBI0 MaTpULl U OIPEIEIIUTENEH,
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOWCTBA JCHCTBUUA C KOpPHSAMH JUIA TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHUI, COEpKAIIUX CTEIIEHU C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCII0JIb30BATh CBONCTBA norapupMoB JUISL npeoOpa3oBaHuUs
Jorapu()MUUYECKUX BBHIPAKEHUM;

CBOOOIHO OMEpUPOBATh MOHATUSAMU: HPpPAIMOHANbHBIE, MOKAa3aTENbHBIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PAaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;

MPUMEHATH OCHOBHBIE TPUT'OHOMETpUUYECKUE (POPMYJIBI Al TpeoOpa3oBaHUs
TPUTOHOMETPHUYECKNX BBIPAKEHUN;



CBOOOJHO ONEpPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoaumble  (OpMYJbl  JUIsl  pPEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHMIA;

MOJICJIUPOBATh peajbHbIE CUTyallMM Ha $3bIKE alnreOpbl, COCTABISTH
BBIPAKEHHUS, YpPAaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BATh
MOCTPOEHHBIE MOJIEIH C UCTIOIb30BAHUEM alllapaTa aireopsbl.

DYyHKIUHA U TPAaPUKU:

CBOOOJTHO ONEPUPOBATH MOHATUIAMU: (DYHKIIMS, COCOOBI 3aaHusl (DYHKIIHH,
B3aUMHO OOpaTHble (QYHKIMU, KOMMOO3UIUSA GYHKUUMNA, Tpaduk QyHKIUH,
BBITMOJIHATH AJIEMEHTApHbIE MPeoOpa3oBaHusl rpa@uKoB PyHKIIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTh ONPENEICHUS U MHOXXECTBO
3HauYeHUN QYHKLIHUH, HYJIH QYHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA;

CBOOOJTHO OINEpUPOBATh MNOHATUSMU: UYETHBIE W HEUETHblE (YHKIMH,
nepuoguveckue QyHKIHMH, MTPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (GYHKIHHA, HauOoJblllee W HaWUMEHbIlee 3HauyeHue (QYHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMHU: CTeNEHHAsT (QYHKIHS C HATYPAIbHBIM U
LEJBbIM TOKa3aTeneM, Tpauk CTENneHHOMW (QYHKIUU C HATypalIbHBIM M IEIbIM
nokasareseM, rpa@uK KOpHsS N-0M CTeneHW Kak (PyHKIUMU OOpaTHOW CTENEHU C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITIOCTPOCHUE UX IPaUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
(yHKIMM, WX CBOWCTBAa W TpaUKH, HUCIOJIB30BATh UX TpapuKU Uil peIIeHUs
YpaBHEHHM;

CBOOO/IHO OMNEpUPOBATh IOHATUSMHU: TPUTOHOMETPUUYECKAs OKPYKHOCTH,
oIpeieJIeHNe TPUTOHOMETPUUYECKUX (PYHKIIMHM YHCIIOBOTO apryMEHTa;

UCNOJb30BaTh TIpadukd (QYHKIMM A8 HCCIENOBaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OpPMyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Havajia MaTeMaTH4eCKOro aHAJIM3A:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apumMeTndeckass U TeoMeTpuuecKas
mporpeccusi, 06CKOHEYHO yOBIBAOIasi reOMETpHUecKasl MPOTPeccus, JMHEHHBIA U
HKCMOHEHUHUANBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPE/ICTABICHHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh NPOIPECCHM I PELIEHUS pealbHbIX 3a1ad IPHUKIaJHOIO
XapaKTepa;

CcBOOO/IHO OTIEPUPOBATH MOHATUSAMU: MTOCIIEOBATEIHLHOCTD, CIOCOOBI 3a/1aHUS
MIOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
MIOHUMAaTh OCHOBBI 3apOXJCHHMS MATEMaTHUYECKOIO aHalu3a Kak aHajln3a
OECKOHEUHO MaJbIX;



CBOOOJIHO OMEPUPOBATh TMOHATUSIMHU: HEMPEPbIBHbIE (YHKIUU, TOYKHU
pa3peiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka QyHKINHY;

CBOOOJIHO OMNEpPUPOBaATh MOHATHEM: (DYHKIHMs, HENMpepbIBHasE Ha OTPE3KE,
MIPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI JIJIsi pEIIeHUs 3a/1aY;

CBOOOJIHO OMEpPUPOBATHh TMOHIATUSMH: TIepBas M BTOpas MPOU3BOJHbBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIYUCIIATh MPOU3BOAHBIE CYMMBbI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUHU
NBYX (YHKIIMM, 3HATh MPOU3BOJIHBIC JIEMEHTAPHBIX () YHKITUH;

UCIIOJI30BaTh T€OMETPUUYECKUN M (PU3MYECKUM CMBICT MTPOU3BOIHOM st
pelIeHus 3aaay.

MHosxecTBa U JIOTMKA:

CBOOOJIHO  ONEpUPOBATH  MOHATHUAMH: MHOXKECTBO, OIMEpaluu  HaJ
MHOKECTBAMH;

UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapart A5l ONMCAHUS PEeATbHBIX
IIPOLIECCOB U SIBJICHUM, NPU PEIICHUH 3324 U3 JPYTUX YUeOHBIX MPEIMETOB;

CBOOOJIHO ONEPUPOBATH MOHATHAMU: OIpEJeTeHue, Teopema, ypaBHEHUE-
CJIEICTBHE, CBOMCTBO MAaTEMaTUUECKOT0 00BEKTa, JI0KA3aTeIbCTBO, PABHOCUIILHBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy o6yuenuss B 11 kJjacce o0OydarOIIMICS TOJYYUT CIICIYIOIINE
NpEeIMETHBIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabouell MporpamMMmbl Y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia 1 BBIYUCICHUSA:

CBOOOJHO OMEpUpOBaTh MOHATUAMH: HATypallbHOE M I1EJ0€ YHCIIO,
MHOKE€CTBA HATYPaJbHBIX M LEJBIX YKUCEJ, UCIOJIB30BaTh NPU3HAKU JEIUMOCTHU
uensix unces, HOJ[ u HOK HaTypanbpHbIX uncen A penieHus 3a/1ad, IpUMEHSATh
anroput™m EBKina;

CBOOOJTHO OMEPUPOBATH TMOHATHEM OCTAaTKa IO MOJYJI0, 3aliChIBATh
HaTypaJbHbIC YNCJIA B PA3JIMYHBIX IO3ULMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OINEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMITJIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIA B anreOpandeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMOTHATH apu(PMETHUECKUE Oneparui ¢ HUMHU U
M300pakaTh HA KOOPJAUHATHOM TIOCKOCTH.

YpaBHeHUS] U HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATH TMOHATUSAMH: HUPPAIMOHATBHBIC, MOKA3aTEeIbHBIE U
norapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PEHIEHUS C  IOMOIIBIO
PaBHOCUJIBHBIX MTEPEXO/I0B;

OCYLIECTBIIITh OTOOp KOpPHEH TMpHU PEHIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIMEpUPOBATh TMOHSATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO,
NPUMEHSITh  HE0O0XOoauMble  (OpMyJbl  AJiE  PpELICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;



CBOOOIHO ONEPUPOBATH MOHATHIMH: CUCTEMA M COBOKYITHOCTh YPaBHEHHH U
HEPAaBEHCTB, PAaBHOCUJIBHBIC CUCTEMBI U CHCTEMBI-CIIEACTBHSI, HAXOIUThH PEIICHUS
CHCTEMBI I COBOKYITHOCTEH pallOHANBHBIX, UPPALMOHATBHBIX, MTOKA3aTEIbHBIX H
Jorapu()MHUUECKUX YpaBHEHHI U HEPABEHCTB;

pemaTth paroHaNbHEIE, UppalvoHaIbHBIC, MOKa3aTeNbHEIE,
JorapuMHUUECKUe H  TPUTOHOMETPHUYECKHE ypaBHEHHS U  HEPaBEHCTBA,
COJIepIKaIIfe MOAYJIH U TapaMeTphI;

NPUMEHSATH rpauuecKre METOIBI AJIsl pElIeHHs] YpaBHEHUH U HEPAaBEHCTB, a
TaKXkKe 3a/1a4 C mapaMeTpamu;

MOJICTMPOBATh pEajbHbIC CHUTYyallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKCHUS, ypaBHEHWS, HEPAaBEHCTBA M MX CHCTEMBI IO YCJIOBHIO 3a/1ayW,
MCCIIEZIOBaTh TIOCTPOSHHBIE MOJETM C HCIOJIB30BAaHUEM armapara aireophl,
MHTEPIPETUPOBATH MOJYUCHHBIH PE3yIbTaT.

DYyHKIUM U TPAPUKU:

CTpOUTHh TpaduKH KOMIO3HIMH (QYHKIIHMHA C TOMOIIBI0 SJIEMEHTAPHOTO
WCCJICIOBAHUS U CBOMCTB KOMITO3HMIINU JABYX () YHKIIHIA,

CTpOWTHh TeOMEeTpHueckne oOpa3bl ypaBHCHMH W  HEPaBEHCTB Ha
KOOPJMHATHOM TJIOCKOCTH;

CBOOOJIHO  OINEpPHPOBATH TIOHATHUSMHU: TpadUKH  TPUTOHOMETPHUECKUX
byHKIM;

OPUMEHSATh (QYHKIUU 711 MOJIETUPOBAHMS U MCCIEIOBAaHUS pPEabHBIX
IPOIIECCOB.

Havasa maTeMaTH4ecKOro aHaJiu3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOAUTh HauOOJIbIlIee M HAUMEHbIIIee 3HaueHUs QYHKIUHU HENMPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAXOXKJEHUS HAWIYYIIEro pEIICHUs B
NPUKIAIHBIX, B TOM YHCIE COIMAIBbHO-DKOHOMUYECKUX, 3ajayax, JJIs
OTIpe/IeNICHUs] CKOPOCTH U YCKOpPEHHUs Ipollecca, 3aJaHHOro (opmysoi wuiu
rpadukom;

CBOOO/IHO OMEpUPOBaTh MOHATHSAMHU: IEpPBOOOpa3Has, OIpeneaEHHbIN
WHTETpaj, HAaXOAWTh MEPBOOOPA3HBIE JIIEMEHTAPHBIX (YHKIHA W BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuna;

HAXOAUTh TUIOMIA/IN TIIOCKUX PUTYP U O0BEMBI TEJ C TOMOIIBIO0 MHTETpaa;

UMETh TPEJCTABICHHE O MAaTeMAaTHYECKOM MOJICITMPOBAHMHM HAa TPHUMEPE
coctaBiieHus MU PepeHIHaTbHBIX YPaBHEHUH;

pemaTh MPHUKIAJHBIE 337a9d, B TOM YHCJIE COIMATbHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHaIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO ACNCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKIUS C 12 1
LETIBIM MTOKa3aTeIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTETIECHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuroHomeTpuuecKre BbIpaXKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U NPOTPECCUN 10
HenpepriBubie ¢pynkiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ MHTETpaT 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
TpuroHomeTpuyecKkue HEpaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
Cucrembl paliMoHaNbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapru(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/m Tema ypoka Bcero Konrpoaeneie | - Ipakrireckue u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 MHo0ecTBO, Oniepaliy HaJl MHOKECTBAMHU U 1
HX CBOMCTBA
2 Juarpammer Ditepa-Benna 1
3 [TpuMeHeHHe TeOPETUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a71a49
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECSTUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MepUOANIECKUE APOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECSTUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MePUOANYECKHIE TPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a1a4
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a1a4
3 JlelicTBuTenbHBIC Yncia. PanimoHanpHbIC 1 1
WppalMoHabHBIE YHCIIa
9 Apudmernueckue omneparuu C 1
IENCTBUTEILHBIMA YHCIAMU
10 Moaynb 1eCTBUTENLHOTO YKCIIA U €r0 1

CBOICTBa




11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpYIJICHM, IPUKUKA U OLICHKA PE3yJIbTaTa
BBIUYHCIICHU I

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
JleneHne MHOTOYJIEHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA KOY(PPUITISHTAMH.
Teopema Buera

17

Pemenue cucteM TUHEMHBIX YpaBHEHUM

18

Pemenue cucteM TMHEMHBIX YpaBHEHUI

19

Martpuiia CUCTEMbI JTUHEHHBIX YPaBHEHHI.
Onpenenurenb MaTpPUIBI 2X2, €r0
F€OMETPHYCCKHI CMBICI U CBOHCTBA;
BBIYHCJIEHHE €0 3HAYEHUS

20

Omnpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYMCIIEHUE €T0 3HAYEHUS

21

[IpuMeHeHue onpeaenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposnsHast padoTa: "PannonanbHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIUSA, CIIOCOOBI 3a1aHusT DYHKIIUH.

B3aumno o6patHbie pyHkiuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusl rpa@UKOB PYHKINN

27

OO0nacTh onpeneneHus: © MHOYKECTBO
3HaueHni ¢pynkuu. Hynmu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonbiiee 1 HauMeHbllIee 3HaYCHHE
(YHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHetHas GyHKUIUU

31

QHCMCHTapHOC HCCICA0OBAHUC U IIOCTPOCHUC

rpauKoB 3TUX QYHKLIUH

32

QHCMCHTapHOC HCCIICA0OBAaHUC U IIOCTPOCHUC

rpauKoB 3TUX QYHKLIUH

33

Crernens ¢ LIEJIBIM MOKa3aTelieM. buHom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 HeroTona

35 CrenenHas GyHKIHS ¢ HATYPAJILHBIM U
nenbiM rmokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTponsnas pabora: "Crenennas QyHKIus.
Eé cBoiictBa u rpaguk”

37 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJZIEpKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJZIEpKalIUX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH,
COJZIepKalIuX CTEICHU U KOPHU
Wppannonansseie ypaBHeHHsA. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Wppannonansueie ypaBHeHHs. OCHOBHBIE

43 METO/1bI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansseie ypaBHeHHA. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALMOHAIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUU

UppalMOHAIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HUppaMOHAIIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpaIMOHAIILHBIX YpaBHEHUHN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpAIMOHAIIBHBIX YpaBHEHUHN
CaoiicTBa u rpaduK KOpHs N-0if CTETIEHN KaK

49 (dbyHKIIMM OOpaTHON CTETEHU C HATypaTbHBIM
oKasaresjaemM
CaoiicTBa u rpaduK KOpHs N-0i CTETIEHN KaK

50 (dbyHKIIMM OOpaTHOW CTETICHU C HATypaTbHBIM
roKasaresemM
KonTtponbras padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. MpparmoHaibHbIe
ypaBHEeHUS"

59 CreneHs ¢ palluOHAIBLHBIM [TOKa3aTeNeM U e€
CBOMCTBA

53 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeNeM U e€
CBOMCTBA

54 CreneHs ¢ palluOHAIBLHBIM MTOKA3aTeNeM U e€
CBOMCTBA

55 [TokazarenbHas ¢yHKIHUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
peuieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka QyHKIUN A5
pelieHus: ypaBHEeHU I

58 [Toka3zarenbHble ypaBHeHUA. OCHOBHbIE




MCTOAbI PCIICHHUA MMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YPaBHEHHH 1

60 [lokazarenbHble ypaBHEeHUS. OCHOBHbIE 1
METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YPaBHEHHH

61 KonTponsnas pabora: "[lokazarenbHas 1
¢ynknus. [lokazaTenbHble ypaBHEeHUS"

62 Jlorapudm gucna. CoiicTa jorapugpma 1

63 Jlorapudm gucna. CoiicTa Jorapugpma 1

64 Jlorapudm uucna. CoiicTBa orapupma 1

65 JlecsiTuuHbIe U HATYpaJIbHBIE JOTAPUPMBI 1

66 JlecATUYHBIE U HATYypaJbHBIC JIOTapU(PMBI 1

67 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
sorapudmsl

68 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
sorapudmsl

69 IIpeoOpa3oBaHue BeIpaKeHU, COAEPIKALINX 1
sorapudmsl

70 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U 1
rpaduk

7 Jlorapudmuueckast pyHKIMs, €€ CBOUCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIUN A5 1
peleHus ypaBHeHUH

73 Hcnonb3oBanue rpaduka GyHKIMU 1715 1
peleHus ypaBHeHUH

74 Jlorapugmuueckue ypaBHeHHst. OCHOBHBIE 1




METO/Ibl PELICHUS JIOTAPUYMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl pELIEHUsI JJorapu(PMUUECKUX
YpaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/1bI pelIeHUs Jorapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(PMUIECKUX ypaBHEHUN

79 Kontponbras padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus "

80 Cunyc, KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHI'€HC ¥ KOTAHT'€HC
YHCIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHI€HC
YHMCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 olpeielieHne TPUrOHOMETPUUYECKUX (PYHKIUI
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 olpeieieHue TPUrOHOMETPHUYECKUX (PYHKIUH

YHUCJIOBOI'O apryMmcHTa




86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI 1

90 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAXKECHUIN

01 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

92 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

93 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1

95 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1

96 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

99 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

100 Pemenune TpuroHOMeTpHUUECKUX YPaBHEHHMA 1
KontponbHas padota: "TpuroHoMmerpudeckue

101 BBIPQKEHUS U TPUTOHOMETPUUYECKHE 1
ypaBHeHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS

102 nocieaoBarenbHocTeld. MeTto 1
MaTeMaTH4eCKOH MHAYKIIUU

103 MOHOTOHHBIE ¥ OTPaHUYEHHBIE 1

IOCIICA0BATCIIBHOCTH. I/ICTOPI/I}I aHajin3a




OECKOHEUHO MAJIbIX

104 Apupmerrueckasi mporpeccus

105 I'eomerpuueckas nmporpeccust

106 BeckoneuHo yObIBaromIasi reoMeTpudecKas
nporpeccus

107 CymMa GeckoHEYHO YOBIBaroOIIeH
Te€OMETPUYECKOH MPOTpeccuu

108 JIMHENHBIN ¥ SKCIOHEHIMATIbHBIA POCT.
Yucno e. @opmyna CI0KHBIX MPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIIMATIbHBIA POCT.
Yucno e. @opmyna CI0KHBIX MPOLIEHTOB

110 Hcnonp30BaHue POTPECCHH TSl PEIICHUS
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTtponbras padota: "[locnenoBarenbHOCTH
u nporpeccun”

112 HenpepsiBHBIC PYHKIIMHM ¥ UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIMHA

114 CaoiicTBa (h)yHKIIMI HENIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTtox MHTEPBAJIOB JUIsl PEIIEHNS HEPABEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB

118 MeTtox MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB

119 [IpumMeHeHue CBOMCTB HEMPEPHIBHBIX

GbyHKIM 1715 perieHus 3a1a4




120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4d

121 [lepBas u BTOpas Mpon3BOAHBIEC GYHKIUU

122 Ornpenenenue, reOMETPUIECKUN CMBICTT
MPOU3BOJHOM

123 Onpenenenne, GU3NYECKUN CMBICIT
MPOU3BOJHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIUN

125 VYpaBHeHHE KacaTelbHOU K rpaduKy
byHKIIIN

126 [Tpon3BoHBIE AIIEeMEHTAPHBIX QYHKIIUH

127 [Tpou3BoIHEIE 2JTEMEHTAPHBIX (DYHKIIHMA

128 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIMH (DYHKIUH

129 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIMU QYHKIUI

130 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UINU QYHKIUI

131 Kontponbras padota: "[IponsBoanas”

132 [ToBTOpenue, 06061IeHNE, CHCTEMATU3ALINS
3HaHui: "YpaBHeHUs"

133 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HaHui: "OyHkunn"

134 HToroas koHTpoJbHas paboTa

135 HTorosas KoHTpoJbHas paboTa

136 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3aIUs




3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOM K
UCCIEI0BAaHUIO (DYHKIIMH Ha MOHOTOHHOCTh
1 SKCTPEMYMBI

[IpuMeHeHne mpon3BOIHOMN K
UCCIEeI0BaHUIO (DYHKIINI Ha MOHOTOHHOCTh
U SKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
UCCIe0BaHUIO (DYHKIIMIM Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeneHnre npou3BOIHOM K
Uccle0oBaHuI0 (YHKIHMI HAa MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeneHnnre npou3BOIHOM K
UCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHue Mpor3BOIHOM K
UCCIe0BaHUI0 (DYHKIIMI HA MOHOTOHHOCTh
U 3KCTPEMYMBI

Haxosxnenne HanOoJIbIIEro ¥ HAUMEHBIIETO
3HAa4YeHUs1 HeNPEphIBHON (PYHKIIMM Ha
OTpe3Ke




Haxosxnenne HanOOJIbIIEro ¥ HANMEHBIIETO
3HA4YCHUsI HETPEPHIBHON (PYHKIIMH Ha
OTpE3Ke

Haxoxaenne HauboJIbIIero 1 HAMMEHBILIETO
3HAYEHUS HENPEPbIBHON PyHKUNU Ha
OTpe3Ke

10

Haxoxaenne HaubobIIero 1 HAMMEHBILIETO
3HAYEHUS HENPEPbIBHON PyHKUNU Ha
OTpe3Ke

11

Haxoxaenne HaubobIIero 1 HAMMEHBILIETO
3HAYEHUS HEMPEPHIBHON PYHKUINU Ha
OTpe3Ke

12

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPHIBHON (PYHKLINU Ha
OTpe3Ke

13

[Ipumenenne nporu3BOIHOM ISt
HAaXO0JKJICHUS HAMITYUIIEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenne nporu3BOIHOM ISt
HAXO0XJICHUS HAWJIY4IIEero peleHus B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NpON3BOIHON IS
OTIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (GopMyIIoi Hiu
rpaduKom

16

[Ipumenenne npon3BOIHOM IS
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




nporiecca, 3alaHHoro Gopmysnoit nimm

rpaduKom

17 Komnozunus hynkumii

18 Komnozunust GpyHKImi

19 Komnozunust ¢pyHkImit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponpras padota: "MccnenoBanue
(GYHKIHM ¢ TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBooOpa3zHbIC AIeMEHTAPHBIX (QYHKITUH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe AIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpuyeckuii CMbICT
UHTerpaia

97 Brruncnenue onpenenéHHOro HHTErpaia mno
dbopmyne Herorona-JlelioHua

)8 Brruucnenue onpenenéHHOro MHTErpaia mno
dbopmyne Herorona-JleloHuma

29 [IpuMeHeHne uHTerpaa sl HaX0XKACHHS
TIoaied IOCKUx Quryp

30 [IpuMeHeHne uHTerpaa sl HaX0XKACHUS




00BEMOB T€OMETPUYECKHX TEI

[Tpumeps! pemenuii qudQepeHnnaIbHbIX

31 .
YpaBHEHHIA

32 [Tpumeps! pemenuit qudQepeHnraIbHbIX
YpaBHEHUU
MaremaTrnyeckoe MOJEITUPOBAHUE

33 PEATBHBIX MTPOIIECCOB C MIOMOIIBIO
T epeHInanbHbIX YpaBHEHHUH

34 Kontponbras padota: "[lepBoobpaznas u
nHTerpan”

35 TpuronomeTpuyeckue QyHKIHH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku
OT60p KOpHEIH TPUTOHOMETPHUIECKHUX

40 ypaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IOMOILBIO

TpI/IFOHOMCTpI/I‘-ICCKOI\/'I OKPYKHOCTHU




OT60p KOpHEH TPUTOHOMETPUICCKHUX

42 YpaBHEHUH € IOMOIIbIO 1
TPUTOHOMETPUUECKON OKPYKHOCTHU
OT60p KOpHEH TPUTOHOMETPUICCKHX

43 YpaBHEHUH C TIOMOIIIIO 1
TPUTOHOMETPUUECKON OKPYKHOCTHU

44 Pemrenne TpuroHoMeTpU4ECKNX HEPABEHCTB 1

45 Pemrenne TpuroHoMeTprU4ECKNX HEPABEHCTB 1

46 Pemrenne TpuroHoMeTpU4YECKNX HEPABEHCTB 1

47 Pemrenne TpuroHoMeTpU4ECKNX HEPABEHCTB 1
KonTponsnas pabora: "['paduku

48 TPUTOHOMETPUICCKUX (PYHKITUH. 1
TpuroHomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILIECHHSI 1
MIOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILIECHHS 1
[I0Ka3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILIECHHS 1
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILIECHHS 1
[OKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILIECHHS 1
norapu(pMHUUECKUX HEPAaBEHCTB

54 OcCHOBHBIE METOBI PELLIEHUS 1
norapu(pMHUUECKUX HEPAaBEHCTB

55 OCHOBHBIE METO/IBI PELLIEHUS 1




norapu()MUIECKUX HEPABEHCTB

OcHoBHEIC MCTOAbI pCHICHUS

5 Jorapu()MUIECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHHS
MppaIMOHAEHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHSI
UppaIMOHATEHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHSI
MppaMOHATLHBIX HEPABEHCTB
50 OCHOBHBIEC METO/IBI PEIICHHSI
MppaMOHATLHBIX HEPABEHCTB
61 I'padmaeckue MeToabI penieHns
UPPaLMOHAIBHBIX YPaBHEHNH
62 I'padmaeckue MeToabI penieHus
UPPaLMOHAIBHBIX YPaBHEHNH
63 I'paduueckue MeToabI penieHus
MOKa3aTeNIbHBIX YPaBHEHUH
64 I'paduueckue MeToabI penieHus
MI0Ka3aTeNIbHBIX HEPABEHCTB
65 I'paduueckue MeToabI penieHus
norapu()MUYECKHX YpaBHEHUH
66 I'paduueckue MeToabI penieHus
norapu(pMHUUECKUX HEPAaBEHCTB
67 I'padrueckre MeTO bl pelIeHHS
norapu(pMHUUECKUX HEPAaBEHCTB
68 I'paduueckue MeTO bl peleHus




MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHU I

69

I'padmgeckue MeToapI perieHUsS
MOKa3aTeIbHBIX U JIOTapU(HMUIECKAX
YpaBHEHUU

70

I'padmueckue MeTopl pereHus
MIOKa3aTeIbHbIX U JIOrapU(PMHUUECKUX
HEPaBEHCTB

71

I'padmyeckue MeTopl perieHus
MOKa3aTeIbHbIX U JOrapuGMUUIECKUX
HEPaBEHCTB

72

Kontponbras padota: "UpparnmonaibHeie,
MoKasaresabHbIE U JIoTapupMUUecKue
HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUrOHOMETpHUYecKas (popMbI 3arucu
KOMILJIEKCHOTO YHCIIa

74

KomruiekcHbie uncia. Anredpanyeckas u
TpUrOHOMETpHUYecKas (popMbI 3arucu
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue oneparuu ¢
KOMILJIEKCHBIMU YHCIIAMU

76

ApugmeTrrueckue oneparum ¢
KOMIUIEKCHBIMU YHCJIaMU

77

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHUCCJI Ha
KOOp,Z[HH&THOﬁ INJIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCET HA

8 KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyiia Myaspa. KopHu N-oii crenenu us
KOMIIJIEKCHOTO YHCIIa

80 ®opmyia Myaspa. KopHu N-oii ctenenu us
KOMIIJIEKCHOTO YHCIIa
[IpumeHeHre KOMIUIEKCHBIX YHCeI JUIs

81 peuieHns pU3NIEeCKUX U reOMETPUIECKUX
3aja4

82 KonTponbnas pabora: "KomriekcHbie
yuca"

83 HarypanbsHbie u 11e1b1e yncia

84 HarypanbsHbie u 11e1pie uyncia

85 IIpuMeHeHre MPU3HAKOB AETUMOCTH LIEIBIX
qucen

86 [IpuMeHeHMe MPU3HAKOB AEIUMOCTH LIEIIbIX
qucen

87 [IpuMeHeHMe MPU3HAKOB AEIUMOCTH LIEIIbIX
yucen: HOJl u HOK

88 [IpuMeHeHue MPU3HAKOB AETMMOCTH LEIIbIX
yucen: HOJl u HOK

89 [IpuMeHeHue MPU3HAKOB AETMMOCTH LEIIBIX
YKCEeJI: OCTATKH 110 MO0

90 [IpuMeHeHne MPU3HAKOB AETMMOCTH LIENIBIX
YKCEeJl: OCTATKH 110 MO0

91 [IpuMeHeHne NPU3HAKOB AEIMMOCTH LIENIBIX




YHUCCII: aJITOPUTM EBKJII/I,Z[a AJId pCHICHU A
3aJa4 B ICJIbIX YHUCIax

92

Kontponbhas padota: "Teopust menbx
yucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

94

Cucrema 1 COBOKYITHOCTh YPaBHEHHH.
PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIE/ICTBHS

95

OcHOBHBIE MCTOABI pEIICHUSA CUCTEM U
COBOKYITHOCTEH palOHaIbHbIX YPaBHEHUI

96

OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U
COBOKYITHOCTEW HPPaLMOHAIBHBIX
ypaBHEHUU

97

OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHUI

98

OcCHOBHBIC MCTOABI PEIICHUSA CUCTEM U
COBOKYHHOCTGI;'I IIOKa3aTCJIbHbIX ypaBHeHI/Iﬁ

99

OCHOBHBIE METO/IBI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MU4YeCcKux
ypaBHEHUI

100

OCHOBHBIE METO/IBI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YPaBHEHUI

101

HpI/IMCHCHI/IC CUCTEM K PCUHICHUIO




MaTeMaTUYECKUX 3a/1a4 U 3a]a4 U3
pa3IMyYHbIX 00JaCTel HAyKU U peallbHOMI
KU3HHU, HHTEPIIpETaLs TOJTYy4CHHBIX
pe3yJIbTaTOB

[IpuMeHeHne cucTeM K peIeHUI0
MaTEeMaTUYECKUX 3a/1a4 U 3a]a4 U3

102 pa3IMyYHbIX 00JaCTel HAyKHU U peallbHOM
KU3HU, THTEPIPETAIHS IOTYIeHHBIX
pe3yabTaToOB
[TpumeHeHre HEPaBEHCTB K PEIICHHUIO
MaTeMaTHYeCKUX 3a1a4 U 3a/1a4 13

103 pa3IMYHBIX 00J1acTeil HAYKH U peabHOM
’KM3HH, HHTEPIIPETAIHS TOTyICHHBIX
pe3yIIbTaToB
Kontponbhas padota: "Cuctemsr

104 palMOHAIBHBIX, HPPALIHOHATIBHBIX
MIOKA3aTeNFHBIX U JOTapU(YMHUUECKUX
ypaBHEHUI"

105 PanmonansHbIE ypaBHEHUS ¢ ITapaMeTpamMu

106 PanmonanbHbIe HEPaBEHCTBA C
napameTpamu

107 PanrioHanbHbBIE CUCTEMBI ¢ TTapaMeTpaMu

108 HppaunoHaibHble ypaBHEHUS, HEPABEHCTBA
C MmapaMeTpaMu

109 HppanmoHaibHbIE CUCTEMBI ¢ TapaMeTpamMu

110 Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA C




napaMeTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmudecknue ypaBHEHUS,
HEPaBEHCTBA C IapaMeTpaMu

113 Jlorapudmudeckue cucTeMsl ¢
napaMeTpamMmu

114 TpuroHomeTpuyeckre ypaBHEHUs €
rapameTpamu

115 TpuroHomeTpuyecKkre HEPaBEHCTBA C
rapameTpamu

116 TpuroHomeTpuyecKre CUCTEMBI €
napaMeTpamu

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIEICH peaTbHbIX
CUTYallMil C TOMOIIBIO YPABHEHUH C
rapameTpamMu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYeCKUX MOJIENIeN peabHbIX
CUTYAIMH C MOMOIIBIO CUCTEM YPaBHEHUI C
napameTpamu

118

ITocTpoenue u ucciae0BaHue
MaTeMaTUYECKUX MOJIEEeN pealbHbIX
CUTYalMH C IOMOILBIO CUCTEM YPaBHEHUH C
napameTpamu

119

120 KonTtponpHas padota: "3anauu ¢

napaMmerpamu”




[ToBTOpEeHue, 06001IeHNE, CHCTEMaTH3AIUs

121 . n |
3HaHuM: "YpaBHEHU

122 [ToBTOpEenue, 06001IeHNE, cCUCTEMAaTH3aLUs
3HaHui: "YpaBHeHus"
[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS

123 3HaHui: "YpaBHeHus. Cucremsl
ypaBHEHUI"

124 [ToBTOpEnue, 06001IeHNE, cCUCTEMaTH3aLUs
3HaHui: "HepaBencrsa"

125 [ToBTOpenHmEe, 0600IIEHNE, CHCTEMATHU3AIIHS
3HaHui: "HepaBencrsa"

126 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrna"

127 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHuil: "[IpousBoaHas u e€ npumeHenue"

128 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

129 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

130 [ToBTOpeHnue, 060061IeHUE, cCCTeMaTH3aIUs
3HaHuil: "MHTErpan u ero npumenenue"

131 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs
3HaHui: "OyHkunn"

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aIlUs
3HaHui: "OyHkunn"

133 [ToBTOpeHue, 06001IeHNE, CCTEMaTH3aIUS




3HaHui: "OyHkuun"

134 Wrorosas koHTpoJIbHas paboTa 1 1
135 HToroBast KOHTpOJbHAs paboTa 1 1
136 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIMS 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10
- 136 10

[TPOTPAMME




