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(Ha3BaHME METOIUYECKOTO OOBETMHCHMS)
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MNOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3ay SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MOCKOJIBKY, C OJTHOW CTOPOHBI, OH OOECHEeUMBAECT WHCTPYMEHTAIbHYIO 0a3y s
W3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroll CTOPOHBI, (hopmMupyer
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIoNUXCs Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MH(GOPMATUKH, OOIIECTBO3HAHNS, HCTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKH, KOTopas (OpMYIUPYET CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMe.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (U3UKH, XUMUU, OHOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJIL30BaTh WX ISl JAIbHEHIIET0o OOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU U JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl U MaTeMaTUYeCKOro aHaju3a pa3BUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JOKa3bIBATh
YTBEP)KJICHUSI ¢ TIOMOIIBI0O MHIYKIIMA M PACCYXIaTh JASAYKTHBHO, HMCIIOTH30BATh
00001IeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHYECKOE MBIITUICHHE.

B xone usydenusi yuebHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTHYECKOTO
aHanM3a» OOyYarolIuecs MOTY4YaloT HOBBIA OIBIT PEIICHHs TPHUKIATHBIX 3a/aad,
CaMOCTOSATEIILHOTO TTOCTPOSHUS MAaTEMaTHYECKUX MOJENIeH PEabHBIX CHTYaIluH,
WHTEPHIpPETAllUd  TIOJYYCHHBIX  PEIICHWH, 3HAKOMSTCS C  [pUMepamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMpHUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VY4eOHbIl Kypc 00JlafacT 3HAYUTEIBHBIM BOCIHTATEIIHHBIM ITOTCHITHAIOM,
KOTOPBIH peau3yeTcs Kak depe3 YYeOHBIH MaTepwall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOSATEIILHOCTH, aKKypaTHOCTH U OTBETCTBEHHOCTH 3a MOJTYYCHHBIA pe3yJIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe 1 HayajiaM MaTeMaTHIeCKOro aHalIn3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadaia MaTeMaTHIECKOTO aHATTN3a»
BBIZICJICHBI  CIICAYIOIINE COACpKATEIbHO-METOAuYecKne JimHun: «Yucna u
BbIUncieHus», «DyHKIMK U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hawama
MaTeMaTHYeCKOro aHanu3a», «MHOXecTBa © JIoTMKa». Bce OCHOBHBIE
COZIePKATEIIbHO-METOIMUECKUE JIMHUWA W3YYalOTCSd Ha TPOTSHKCHUHM JBYX JIET



oOy4YeHHs Ha YPOBHE CPEHETO 001Iero 00pa3oBaHusl, €CTECTBEHHO OTIONHSS IPYT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /J[aHHbII yueOHbIN
KypC SBIISIETCS WHTETPaTHBHBIM, MOCKOJBKY 0O0bequHseT B cebe colep:kaHue
HECKOJIbKUX MAaTeMAaTUYEeCKUX AWCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpHs,
MaTeMaTUYeCKU aHalIU3, TEOPHS MHOYKECTB, MaTeMaTHuecKas Joruka u npyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJeBaloOT BCE Oosee MUPOKUM MAaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTHYECKYI0 MOJENIb PEeaJIbHOW CHUTyallH, NPUMEHSATh 3HAHMA,
NOJyYCHHbIE MpPU HU3YyYCHHH Y4eOHOTO Kypca, A pEIIeHUs CaMOCTOSTEIHHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/1ayu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

ConepxarenpHO-MeTOIMYeCKas: JUHUS «UKcia W BBIYHCICHUS) 3aBEpIIacT
(opMHUpOBaHNE HABBIKOB UCIOJIb30BAaHUS JEUCTBUTEIBHBIX UUCEN, KOTOPOE OBbLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero oduiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHANBHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE PAa3IMUHBIX
dopM 3amucu 4Ymcna, yMEHUE JAeNaTh NPUKUJKY, BBINOJHATH MPHOIMKEHHBIC
BBIUKCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, paboTaTh C MaTEeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHSA HATYpabHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MATEMATHKH KaK HaykKd M €€ poju B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMMmbl MpenycMOTPEHO pELIEHHE COOTBETCTBYIOMIMX 3ajady. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAAMH  PEIICHHS
palMoOHaNIbHBIX, HUPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
coaepKaimx mnapamerpel. [lomydeHHBbIE yMEHHS HIMPOKO HCHOJB3YIOTCS MpPH
UCCIIEOBAaHUM (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a7la4d M 3aJla4 Ha HaXOKJeHHe HAauOOJbUIMX ¥ HAUMEHBUINX 3HAUYCHUH (QYHKIUH.



Jannast copep:karenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacuértel 1o  (opmyrnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps u3zydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXKICHUH,
paboThl C CHMBOJBHBIMH (OpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. AnreOpa npeniaraet 3G PpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK 3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKA» TECHO
NEperuIeTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33a€T MOCIIEI0BATENBHOCTh U3YUEHUS MaTepuania. M3yueHue cTerneHHou,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, NX CBOICTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YypaBHEHHM M HepaBeHCTB. [lpu 3ToM OosbllIoE BHUMaHHE
ynensiercs: (pOpMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3iMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IOJTYYEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MIO3BOJIAIOIIMX BbIPAXKATh 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B Pa3TUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHO. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1MH, UCTIOJIb30BAHUIO aHATIOTHH.

CopepxxarenpHast JuHug «Hadana MareMaTnueckoro aHaiau3a» MO3BOJISET
CYLLECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX O0OYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIomanun Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas colep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MIO3BOJISIET HAXOIUTh HAWJTYIlIEe PELIEHUE B IPUKJIAIHBIX, B TOM YHACIIE COLUATBHO-
HPKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbLHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUSA, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronuecs y3HatoT O BbIIAIOIIUXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak Haykh, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC MIKOJIBHOW MaTeMaTHKN
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmIeMyCs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTebCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIieH C TOMOIIBIO afmapara airedpbl H
MaTEMaTUYeCKOT0 aHalii3a, MHTEPIpEeTaIllMi TOJyYeHHBIX pe3yJabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIOJNB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUEHHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue npoOel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JelictBuTtenpHble  yuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPAaBHUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenp C 1ensIM  HokazareneMmM. buHom Hpiotona. HMcnosib3oBaHue
noAXosend (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymucna. CpoiictBa Jjorapupma. JlecaTuuHple W HaTypalbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUS M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOTOWIEHb OT OJHOM TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOTOWJIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs!I ¢ 1esibiMu Ko3QpuiueHTaMu.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKEHUM, COACPKAIMX CTCTICHU M KOPHHU.

HppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jorapu(pmMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelieHne NpUKIAagHBIX 3aJa4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOJAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aja4 U 3a/1a4 U3 Pa3IMUHbIX 00JaCTel HAyKU U peaibHOM KU3HU.

DOyHKUMH U TPaPuKn

@OyHKus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOnacTh ompeneneHus U MHOXECTBO 3HaueHUi pyHkumu. Hymu ¢yHkumu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JIuneiiHas, KBaapaTH4yHas U JApOOHO-TMHEHHas (PYHKIMHU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATYypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0ii CTENEHU KaK (yHKIMKU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazaTtenbHast U jorapudmuyeckas (yHKIHHA, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IMpOIECCaX W SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauyana MmaTeMaTH4ecKOro aHajaimn3a

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbBIE OCTIEA0BATEIIbHOCTH.
HcTopusi BOZHMKHOBEHHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuiecKas nporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMETPpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio e. @opmyiia CIOKHBIX
npoueHToB. Mcnonb30BaHWE MPOTPeccCUM Uil PELIEHUs pealbHbIX —3aaad
IPUKJIAJHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOUKH pa3pbiBa. ACHMMTOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHrue, reOMeTpUUECKUl U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, onepanMy HaJ MHOXECTBAMH W KX CBOMCTBa. Jlmarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUECKOro OOBEKTa, CIIEICTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBkiuaa 1uist pemeHust
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a]a4 U1 33/1a4 U3 pa3IMYHbIX 00JacTell HAYKU U peaibHOMN KU3HU, HHTEPIPETaLUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonpl pelieHUs] YpaBHEHHM W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUM 3a7ad U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havana maTeMaTH4eCKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabuIero 1 HAMMEHbILIEro 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OINpPENENICHUs CKOPOCTH U YCKOPEHMs Hpolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. ['eoMmeTprudeckuii CMbICI HHTErpAIa. Beraucienue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHCHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMEerocss Kak akTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJCHUM, TMPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCKI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHUMN, BOCTIPUUMUYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3InuHbIX BUJOB UCKYCCTBA;

S) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKask aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIO0Us, HHTEpEC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnr W Ppearru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTh ¥  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHIO W
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSTHUE MPUPOJHON U COIMATBLHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCIIC/ICTBUM JIJI OKPY>KAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeTOBEUSCKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAYUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10Ka3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUI
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB pPEIlEHUs, BEIOUPATh HanboJiee MOIXOIAIIUN C YYETOM CAMOCTOSITENIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMIMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMH, SIBICHUSIMU, POIIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPEIMOJIOKEHUS O €TO0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUIHBIX BUOB U (OPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ M CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJLJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yIbTaTOB JAESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPTraHU3allMI0 COBMECTHOM paboOThI, pacHpenensiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YacTh paOOThI M KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIIHNE
MPEAMETHBIC PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIHMOHATBFHOE YHCIO0, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJbTaTa BEIYNCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCHUHYC, APKKOCHUHYC W APKTAHTEHC YHCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3jIM4YHblE METOAbl PEIICHHS palUOHANIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEJIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOT'O4YJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C IIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpULl U OIPEACIIUTEINIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUEe (HOPMYIIbI ISl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHblE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIPDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3aaHusl QyHKUUH,
B3aMMHO O0OpaTHble (QYHKIUH, KOMHIO3UUUs GQYHKIMM, Tpaduk ¢GyHKUIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIHUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKUUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHM C HATypaJbHBIM M LEIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHu Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIMI YMCIIOBOTO apTyMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYruX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJIHO OMNEPUPOBATH MOHATUSIMU: apuPMETHUYEeCKass M TeoOMEeTpUyYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIN POCT, (hOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPBIBHBIEC QYHKIIUU, TOUKH Pa3phiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHe-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYEeCKOTO aHATA3ay:

Yucsia v BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCel,
HOJ/l m HOK HaTypaibHBIX 4uCen I pPEUIEHUs 3aAad, MPUMEHSTh aITOPUTM
EBxnuna;

cBOOOMHO OMEpUpPOBAaTh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B aireOpandyeckor u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTh MX PEHICHHS C  IOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMbIe (OpPMYJbl JUII  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIHOCTb YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pelarb palrOHAIIbHbIE, UPPALMOHAJIBHEIE, IIOKa3aTelIbHEBIE,
jgorapupMuyecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CHUTyallud Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHUSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTPOUTHh TpaUKH KOMHO3MIMH (YHKIUH C TIOMOIIbIO 3JIEMEHTApHOIro
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJIHO OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
(yHKmii;

OpUMEHATh (GYHKUMK I MOJEIUMPOBAHUS M HCCIEAOBAHUS peajbHBIX
ITPOIIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIEe0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJUTh HaUOOJbIIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPBHIBHOW Ha
OTpE3KE;

UCITIOJIB30BaTh IPOM3BOJHYIO ISl HAXOXKJICHHUS HAWJIy4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJIE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U YCKOPEHHS MpoIiecca, 3aJaHHOTo (hOpMyIIoi min rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh MEepBOOOpa3HbIC SJIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne /it HaumeHoBaHue pa3iejioB H TeM KonuyecTBo yacos DiexTponnbie (LU(POBLIE)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
MHOX€ECTBO NEUCTBUTENIBHBIX YHUCEIL.
1 MHorounensl. PanioHanbHbIe ypaBHEHUS 24
1 HepaBeHcTBa. CHUCTEMBI TMHEMHBIX
ypaBHEHUI
9 @®yukuuu u rpapuku. CreneHHas 12
(GYHKIUS C IETBIM ITOKa3aTesieM
3 Apudmerndeckuii KOpeHb N-0 CTENEHHU. 15
HppaunoHanbHble ypaBHEHUS
4 [TokazatenpHas pynkius. [TokazarenpHbIe 10
ypaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 18
Jlorapudmuueckre ypaBHeHUs
5 TpuronomeTpruyeckue BeIpaXXKeHUs U 99
ypaBHEHUS
ITocnenoBaTeIbHOCTH U MTPOTPECCHU 10
HenpepsiBable Gpynkiun. [Iponssoanas 20
9 [ToBTOpEHHE, O606III€HIiIe, 5
CUCTeMAaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
1 I/ICCJ'IG,I[OBaHI:IC GYHKIHHA ¢ TOMOIIBIO 99
MIPOU3BOTHOM
2 ITepBooOpasHast 1 HHTETpaI 12
3 I'paduku TpUroHOMETpUUECKUX (PYHKIIHI. 14
TpuronomeTpuyecKkre HEpaBeHCTBA
4 HppanroHanbHbIe, MOKa3aTeIbHbIC U 24
norapu(MHIECKUE HEPABEHCTBA
KomrmiekcHbie uncia 10
HarypanbHble U ensie yrcia 10
CucreMsbl paliioHaIbHBIX,
7 MPPALMOHATIBHBIX MMOKA3aTENbHBIX U 12
norapu(pMUUECKUX ypaBHEHHIA
8 3amaun ¢ mapaMeTpamMu 16
9 [ToBTOpEHwUe, 0606H16HI:IG, 16
CUCTeMAaTH3aIHsl 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne ni/n

Tema ypoka

Koan4gecTBO 4acoB

Bcero

[[MHOkecTBO, onepaliy Haji MHOXKECTBAMU U UX CBOMCTBA

Juarpammsbl Diinepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOTI'O aIlrapara JJisi pCuICHUA 3a1a4q

PanmonansHble yncaa. OOBIKHOBEHHBIE U AJCCATUYHBIC I[p06I/I, IMPOUCHTHI, OeCKOHEUYHBIE

4 1
MIePUOIUYECKHE TpoOH

5 Panmonansubie unciia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TIPOIICHTHI, 0ECKOHEUHBIC 1
MepUOANYECKHE 1podu

6 [Ipumenenue npoOeli U MPOLIEHTOB ISl PEIICHUS MPUKIIATHBIX 3a/1a4 1

7 [Tpumenenue apobeii 1 MPOIEHTOB IS PEIICHUs TPUKIATHBIX 3a7a4 1

8 JleiicTBUTENBHBIE YKCIIa. PalinoHanbHble U HPPALMOHAIIBHBIE YHCIIA 1

9 ApudmeTrueckue onepanuu ¢ JeHCTBUTEIbHBIMHI YUCIaMU 1

10 Mopnynp AECTBUTEIBHOIO YHACIIA U €TI0 CBOMCTBA 1

1 [TpubnmxEHHBIE BRIYUCIICHHUS, TIPABUIIAa OKPYTJICHHS, IPUKUIKA U OLIEHKA pe3yabTaTa 1
BBIUMCIICHUH

12 OCHOBHBIE METO/IbI PEUICHHUS LIETBIX U APOOHO-pAIMOHATBHBIX YPABHEHHUI U HEPABEHCTB

13 OcCHOBHBIE METOBI PEIICHUS IENBIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUI U HEPABCHCTB

14 OCHOBHBIE METO/TBI PEIIECHUS 1EJbIX U APOOHO-pAIMOHATBHBIX YPABHEHHUI H HEPABEHCTB

15 MHorousneHsl OT OJJHOM nepeMeHHOu. JlelieHre MHOTouJIeHa HAa MHOTOWIEH C OCTAaTKOM. 1
Teopema be3y

16 MHorounensl ¢ nensiMu kodpdunrentamu. Teopema Buera

17 Pemenue cucrem TMHEHHBIX YpaBHEHUM




18 Pemrenne cucreM TUHEHHBIX YpaBHEHUN 1

19 Marpuiia cucteMbl JUHEHHBIX ypaBHEHUH. OnpeneauTesb MaTPUILbl 2X2, ero TeOMETPUIECKU 1
CMBICJ U CBOMCTBA; BBIYMCIIEHUE €TI0 3HAYCHMUSI

20 Onpexnenurens MaTpULBI 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOKMCTBA; BBIYUCIECHUE €r0 1
3HAYEHUS

21 [IpuMeHeHue onpenenuTens A pELICHUs] CUCTEMBI IMHEWHBIX YPaBHEHUN

22 Pemenuie npukiaaHbIX 3aa4 ¢ TOMOIIbIO CUCTEMBbI IMHEHHBIX YPaBHEHUIM

23 Pemenne npukiiagHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX YPABHEHUI

24 KonTponbnas pabota: "PannonanbHble ypaBHeHHs U HepaBeHCTBA. CHCTEMbI TUHEHHBIX 1
ypaBHeHUI"

25 OyHKuMs, crnocoOsl 3aganus pyHkun. Bzaumuo odparusie pynkuun. Kommnosunus ¢hyHkuit

26 I'padux pynkuu. DnemeHTapHbie mpeodpa3oBanus rpaguKoB HyHKIHNA

97 OO6nacth ornpeeneHuss © MHOXKeCTBO 3HaueHuH Gpynkuuu. Hynu ¢ynxiuu. [pomexyTku 3Hak 1
MOCTOSIHCTBA

28 Yérapie 1 HeuéTHbIe pyHKIMU. [lepuoanyeckue pyHkuuu. [IpomMexyTku MOHOTOHHOCTH 1
byHKIMHA

29 MaxkcumyMbl 1 MUHUMYMBI (GyHKIIMU. Hanbombiiee 1 HauMeHblIee 3HaueHue (PyHKIMHY Ha 1
MIPOMEXKYTKE

30 Jlunelinas, KBagpaTU4Has U IpOOHO-TMHEHHAs GYHKIUU 1

31 DneMeHTapHOE UCCIIEIOBAaHNE U TTOCTPOEHUE TPadUKOB ATUX (PYHKITHI 1

32 DeMeHTapHOe HCCieI0BaHue U MOCTPOEHUE rpahuKoB 3TUX (HYHKIIUNA 1

33 CreneHs ¢ 11e16IM NToKasareiaeMm. buaom Herotona 1

34 Crenens ¢ nenslM nokasareneMm. bunom HeroTona 1

35 CrenenHas GyHKIIMS C HATypaJlIbHBIM M LI€JbIM MoKa3zaresneM. E€ cBoiicTBa u rpaduk 1

36 Konrtponsnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpagux” 1

37 ApudmeTnueckuii KOpeHb HaTypalbHON CTENEHH U €ro CBOWCTBA 1

38 Apudmerniyeckuil KOpeHb HaTypaJbHOW CTETIEHHU U €ro CBOIMCTBA 1




39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTENICHU U KOPHH 1
40 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH, COIEPIKAIIUX CTEIIEHN U KOPHHU 1
41 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUN, COACPIKAIINX CTENICHH U KOPHU 1
42 Hppaumonansubie ypaBHeHUs1. OCHOBHbBIE METO/IbI PEIICHUS! HPPALMOHATIBHBIX YPaBHEHUI 1
43 WppaunonaneHble ypaBHeHUs1. OCHOBHbBIE METO/IbI PEIICHUS UPPALMOHATIbHBIX YPaBHEHUIN 1
44 WppanmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELIECHUS UPPALIMOHAIbHBIX YPaBHEHUN 1
45 PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILICHUH HPPALIMOHAIBHBIX YpPaBHEHHH 1
46 PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH HPPAIOHABHBIX YPaBHEHHHA 1
47 PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILICHUH HPPALIMOHAIBHBIX YpPaBHEHHH 1
48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH UPPAIOHAIBHBIX YpaBHEHUH 1
49 CaoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIUNU 0OOpaTHON CTENEHH C HAaTypaJlbHbIM 1
rokasaresem
50 CoiicTBa u rpaduk KOpHS N-0if CTeNeHN Kak (yHKIMK 0OpaTHON CTEIIEHH C HATypaIbHBIM 1
rokaszaresem
51 KonTponbnas padota: "CBoiicTBa u rpaduk KOopHs N-oii ctenenu. ppannonanbHble 1
ypaBHEHHUS"
52 CreneHb ¢ paliOHaJIbLHBIM TOKa3aTeleM U e€ CBOHWCTBa 1
53 Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHb ¢ paliOHaJIbLHBIM TOKa3aTeleM U e€ CBOHWCTBa 1
55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U IpaduK 1
56 Hcnonb3oBanue rpaduka GyHKIMK IS pEIeHUs] ypaBHEHUH 1
S7 Wcnonbp3oBanue rpadrka QyHKINN I pelIeHUs] ypaBHEHUI 1
58 IToka3zatenbHble ypaBHEHUS. OCHOBHBIE METOBI PEIIEHUS MOKA3aTENbHBIX YPaBHEHU I 1
59 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PEIICHNUS TTOKA3aTEIbHBIX YPABHEHUH 1
60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHMSI TIOKA3aTEIbHBIX YpaBHEHUIT 1
61 Konrtponsnas padora: "[lokazatensHast Gpynkius. [TokazarenbHble ypaBHEeHUS" 1




62

Jlorapudm uucna. CoiicTa Jorapugpma

1
63 Jlorapudwm yucna. CoiicTsa jorapupma 1
64 Jlorapudwm uucna. CpoiicTa iorapugpma 1
65 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI 1
66 JlecsaTHYHBIC U HATYpaAJIbHBIC JTOTapU(PMBbI 1
67 [IpeoOpazoBaHue BEIpaXEHUH, COAECPIKAIUX JTOTAPHPMBI 1
68 [IpeobOpazoBanue BeIpaXEHUH, COIEPKAIIHMX JTOTapru(MbI 1
69 [IpeobpazoBaHue BEIpaXEHUH, COACPIKAIIUX JTOTAPHPMBI 1
70 Jlorapudmuueckas Gpynkuus, e€ cBolicTBa U rpapuk 1
71 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpauK 1
72 Hcnons3oBanue rpaduka GyHKIMU A pelIeHUs] ypaBHEHUI 1
73 Hcnonp3oBanue rpaduka QyHKIMM 11 pELICHUsT YpaBHEHUH 1
74 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbIE METObI PEIICHUS JIOTapu(PMUUECKUX YpaBHEHUI 1
75 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METO/BI PELICHUS JIOTAPU(PMUUECKUX YpaBHEHUIN 1
76 Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/BI pEIICHUS JIOTapu(PMUUECKUX YpaBHEHHI 1
77 PaBHOCUIIbHBIE TEpEXObl B PELICHUH JIOTapU(PMUUECKUX ypaBHEHUI 1
78 PaBHOCUIIbHBIE TIEpEXObl B PELICHUH JIOTapU(PMUUECKUX ypaBHEHUI 1
79 KonrtponbHas pabdora: "Jlorapudpmuueckas Gpynkuus. Jlorapupmuueckue ypaBHeHHs" 1
80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO apTyMEHTa 1
81 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCHHYC ¥ apKTaHI'€HC YHCIIOBOTO apryMeHTa 1
83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YMCIOBOI0 apryMeHTa 1
84 TpuronomeTrpuveckast OKpy>KHOCTB, ONIPEACIICHHE TPUTOHOMETPUIECKUX (PYHKITUI YUCITIOBOTO 1

aprymMeHTa

85 Tpuronomerpuueckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUYECKUX (PYHKIIUI YUCTIOBOTO 1

aprymeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
87 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [IpeobOpazoBanye TPUTOHOMETPUICCKUX BBIPAKCHUM 1
91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKESHUI 1
92 [IpeobpazoBaHye TPUTOHOMETPUICCKUX BBIPAKCHUM 1
93 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX BBIPAKCHUH 1
94 Pemennie TpuroHoMeTpuueCKUX ypaBHEHUN 1
95 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1
96 Pemenue TpuroHoMeTpuueCKUX ypaBHEHUI 1
97 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1
98 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUN 1
99 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1
100 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
101 KonTponbhast padbota: "TpuroHoMerpuyeckre BhIpaKeHHUsI U TPUTOHOMETPpUYECKHE ypaBHEHUS " 1
102 ITocnemoBaTeabHOCTH, CIOCOOBI 3aJaHUs ITOCAEI0BaATENLHOCTEN. MeTo1 MaTeMaTHIECKOM 1
WHIYKITUH
103 MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIE0BaTENLHOCTH. MicTOpHs aHann3a 6ECKOHEUHO MaJIbIX 1
104 Apudmerrueckas mporpeccust 1
105 I'eomeTprueckas nporpeccus 1
106 beckoHeyHO yOBIBaroIIasi reOMEeTpUIeCcKast IPOrPecCust 1
107 CymMma 6eckoHeuHO yOBIBAIOIIEH reOMETPUUECKOi Iporpeccun 1
108 JIMHENHBIN ¥ SKCIOHEHIIMAIBHBIA pocT. Yncio e. @opMyra CII0KHBIX ITPOLIEHTOB 1
109 JIMHENWHBIN U 3KCIIOHEHIMANBHBIN pocT. Uucio e. Dopmyiia CI0KHBIX IPOLIEHTOB 1
110 Vcnonp30BaHne MPOTPECCHH IS PENICHUS PEaTbHBIX 33/1a4 MPUKIATHOTO XapaKTepa 1




111 KonTponbnas padora: "[locienoBarenbHOCTH U TIporpeccuu’” 1
112 HenpepsiBHbIC (DYHKIIMU ¥ MX CBOWCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI rpaduKoB HyHKIUN 1
114 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
115 CaoiicTBa yHKIIUN HETIPEPHIBHBIX HA OTPE3KE 1
116 Meroa MHTEPBAJIOB VISl PELIEHUS] HEPABEHCTB 1
117 MeToa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1
119 [IpumeneHue CBOMCTB HEMPEPHIBHBIX (QYHKIIU JIJIsl pEIICHUS 3a/1a4 1
120 [IpumeneHue cBOMCTB HENPEPHIBHBIX (DYHKIUH JJIs1 peLIeHUs 3a/1a4 1
121 [lepBas u BTOpasi NpOU3BOAHBIE PYHKIIMU 1
122 Omnpenenenne, reOMETPUIECKUNA CMBICI TIPOU3BOTHON 1
123 Omnpenenenue, GU3NYECKUN CMBICI IPOU3BOIHOM 1
124 VYpaBHeHHEe KacaTeabHOU K rpaduky GyHKINUN 1
125 VYpaBHeHHEe KacaTelbHON K TpaduKy GyHKIMU 1
126 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1
127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1
128 [Tpou3BosHas CyMMBI, TPOU3BEICHHS, YACTHOT'O M KOMIO3ULIUU (PYHKIIUI 1
129 [Ipon3BoHast CyMMBI, TPOU3BEACHMSI, YACTHOTO M KOMIIO3ULIUU (YHKIUI 1
130 [Tpou3BoHast CyMMBI, TPOU3BEACHHS, YACTHOT'O M KOMIO3HLIUU (PYHKIIUI 1
131 KonTponbHas padora: "[IponsBoHas” 1
132 [ToBTOpeHue, 06001mIeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
133 [ToBTOpeHME, 0000IIeHNE, cucTeMaTu3anus 3HaHui: "OyHKIN" 1
134 HToroBasi KOHTpOJIbHASA paboTa 1
135 HroroBas KOHTpoOJIbHAs paboTa 1
136 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



11 KJIACC

Koan4gecTBO 4acoB

Ne i/ Tema ypoka
Bcero
1 [IpuMeHeHne MPOM3BOTHOM K UCCIIETOBaHMIO (DYHKIIM HA MOHOTOHHOCTD U DKCTPEMYMBI 1
2 [IpuMeHeHne MPOM3BOTHOM K UCCIIETOBaHMIO (DYHKIIM HA MOHOTOHHOCTD U DKCTPEMYMBI 1
3 [TpuMeHeHne TPOU3BOTHON K HCCIICTIOBAHUIO (DYHKIIUI HA MOHOTOHHOCTD M SKCTPEMYMBI 1
4 [IpumeHneHne MpoOU3BOHON K HCCIIEI0BAaHUIO (DYHKIUIT HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
5 [TpuMeHeHne TPOU3BOTHON K HCCIICTIOBAHUIO (DYHKIIUI HA MOHOTOHHOCTD M SKCTPEMYMBI 1
6 [IpumeHneHne MpoOU3BOIHON K HCCIIEI0BAaHUIO (DYHKIIUI HA MOHOTOHHOCTD M 9KCTPEMYMBI 1
7 Haxoxaenne HanOobIIIero 1 HAMMEHBIIIETO 3HAYCHS HETIPEPBIBHOW (PYHKIIMK HA OTPE3Ke 1
8 Haxoxaenne HaubobI1ero 1 HAMEHbILIEr0 3HAYCHHs HETIPEPHIBHOW (PYHKIIMK HA OTpe3Ke 1
9 Haxoxaenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAYCHHS HETIPEPHIBHOW (DYHKIIMM HAa OTpE3Ke 1
10 Haxoxaenne HanuOombIIero 1 HAMMEHbBIIIETO 3HAYSHHS HETPEPHIBHOW (PYHKIIMK HA OTpE3Ke 1
11 Haxosxnenne HanOobIero ¥ HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITUN Ha OTpPE3Ke 1
12 Haxoxaenne HaubombIIero 1 HAMMEHbIIIEr0 3HAYCHHs HETIPEPHIBHOW (DYHKIIMM Ha OTpe3Ke 1
13 [TpumeHeHHe TPOU3BOTHOM SISl HAXOXKICHHS HAMTYUIIIETO PEIICHUS B IPUKIIATHBIX 3a7a9ax 1
14 [TpumeHeHne MPOU3BOTHOMN /IS HAXOXKACHHS HAWTYUILEro PEeIIeHUs B MPUKIIATHBIX 3a1a4ax 1
15 [TpuMeHeHne TPON3BOTHON JUISI OTIPEICIICHUS CKOPOCTH M YCKOPEHHS IIpoIiecca, 3aIaHHOTO 1
dbopmynoit unu rpadpukoM
16 [TpuMeHeHHe TPOU3BOTHON JUIS OTIPEICIICHNS CKOPOCTH M YCKOPEHUS TpoIiecca, 3aIaHHOTO 1
dhopmymnoit miu rpagukom
17 Kommosurus ¢hyHkImit 1
18 Kommnozumus ¢pyHkmmi 1
19 Kommosurus ¢hyHkImit 1
20 I'eomeTprueckne oOpa3sl ypaBHEHHUN HA KOOPAHMHATHOM INIOCKOCTH 1




21 I'eomerpuueckue 0Opa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH 1
22 Kontponbnas padota: "Uccnenopanue GyHKIHA ¢ TOMOIIBIO TPOU3BOAHON" 1
23 [TepBooOpasHasi, OCHOBHOE CBOWCTBO IMEPBOOOPA3ZHBIX 1
24 [TepBooOpazubie reMeHTapHbIX QyHKIMNA. [IpaBuia Hax0XAeHUs IEPBOOOPA3HBIX 1
25 [TepBooOpasubie anemMeHTapHbIX GyHKIUN. [IpaBria HaX0XKACHUS IEPBOOOPA3HBIX 1
26 Wurerpan. ['eomeTpruyeckuii cMbIC HHTErpajia 1
27 Brruncnenue onpenenénnoro uaterpana no popmyne Herotona-JleiiOnuna 1
28 Breruncnenue onpenenénroro naterpaia mno Gpopmysne Herotona-Jleiibunuma 1
29 [Ipumenenue nHTErpana g HaXOXKACHUS IIoMIaIel TUIOCKUX PUTyp 1
30 [TpumeneHne HHTETpaNIa I HAXOXKACHUS 00bEMOB T€OMETPUICCKUX TEI 1
31 [Ipumeps! pemenuii AuddepeHnnaIbHbIX YpaBHEHHH 1
32 [Tpumeps! pemennit qudepeHIraIbHBIX YpaBHEHUN 1
33 Matematuueckoe MOJEIUPOBAHHUE PEAbHBIX POIIECCOB C MOMOIIBIO T epeHIInanbHbIX 1
YpaBHEHUH
34 KonTponbnas pabora: "[lepBoobpasznas u unterpan"” 1
35 Tpuronomerpuueckue QyHKIIUU, UX CBOMCTBA U rpaduKu 1
36 Tpuronomerpuyeckue GyHKINU, UX CBOWCTBA U TpaQuKu 1
37 Tpuronomerpuueckue QyHKIIUU, UX CBOMCTBA U rpaduKu 1
38 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu 1
39 TpuronomeTprudeckue QyHKIMH, UX CBOWCTBA U TpapuKu 1
40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHH C MTOMOIIBIO TPUTOHOMETPHUECKOM 1
OKPYXKHOCTH
41 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C TTOMOIIBI0 TPUTOHOMETPHUIECKOM 1
OKPYXKHOCTH
42 OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHHH C TTOMOIIBI0 TPUTOHOMETPHUIECKOM 1

OKPY>KHOCTH




OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUYECKOM

43 1
OKpY’KHOCTH
44 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
45 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
47 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
48 Kontponsnas padora: "['paduku Tpuronomerpuaeckux GyHkuii. TpuroHomerpuueckne 1
HepaBeHCTBa"
49 OCHOBHbBIE METO/1bI PELLIEHUs T0Ka3aTeIbHBIX HEPABEHCTB 1
50 OcCHOBHBIE METOIbI PELLIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHbBIE METO/1bI PELLIEHUs T0Ka3aTeIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METO/bI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
54 OCHOBHbBIE METO/IbI peLIeHUs JIorapu(PMUUECKUX HEPABEHCTB 1
55 OcCHOBHBIE METOBI PELIECHUS JOrapu(PMUIECKUX HEPABEHCTB 1
56 OCHOBHbBIE METO/IbI pelIeHUs JJorapu(pPMUIECKUX HEPABEHCTB 1
o7 OcCHOBHBIE METO/bI PELLIEHUSI UPPALIIOHATILHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PELLICHUS UPPALIIOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METOJIBI PEIICHHS HPPAIIIOHAILHBIX HEPABEHCTB 1
60 OCHOBHbBIE METO/IbI PELLICHUS UPPALIIOHAIBHBIX HEPABEHCTB 1
61 I'paduueckue METOIBI PEICHNS UPPAIIMOHATFHBIX YPaBHEHHN 1
62 I'paduueckue MeTOIbI PeLIeHNs UPPAlMOHATIBHBIX YPaBHEHUN 1
63 I'paduueckue MeTOIBI pEeIIeHHS MTOKa3aTeIbHBIX YPaBHEHUN 1
64 I'paduueckue MeTO bl pelIeHNs TOKa3aTeIbHbIX HEPABEHCTB 1
65 I'padnueckue MeToab! pereHus JorapupMuIecKux ypaBHEHUN 1
66 I'paduueckue MeTOIBI PEeIICHHS JTOTAPHPMHUECKIX HEPABESHCTB 1




67 I'paduueckue METObI pEeLICHNS JTOTAPHUPMHUUECKIX HEPABECHCTB 1
68 I'paduaeckue MeTobl pemIeHHsI MOKa3aTeIbHbIX U JIOrapu(MUUYECKUX YPaBHECHUI 1
69 I'paduueckue METOIbI PELICHNS TOKA3aTEIbHBIX U JJOTapU(PMUUECKUX YPAaBHEHUN 1
70 I'paduueckue MeTOIBI PEeLICHHS TOKA3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB 1
71 I'paduaeckre MeToapl pelIeHns MoKa3aTeIbHbIX U JOTapu(MUUECKIX HEPABEHCTB 1
72 Konrtponsnas pabdora: "MppanuonaibHble, TOKa3aTelbHbIE U JJorapu(MUIECKUe HEpaBeHCTBA" 1
73 KommekcHble uncna. Anredpandeckas 1 TPUrOHOMETpHUecKast pOpMbI 3aMCH KOMITJIEKCHOTO 1
qucia
72 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETPHUYECKask OPMBI 3aIHCH KOMITJIEKCHOTO 1
qrcia
75 Apudmerrdeckue ornepanuu ¢ KOMIIEKCHBIMUA YUCIIAMH 1
76 Apudmernueckue onepaniy ¢ KOMIICKCHBIMH YHCIaMU 1
7 N300parkeHre KOMIUIEKCHBIX YUCeNl Ha KOOPAWHATHOM MJIOCKOCTH 1
78 N300parkeHre KOMIUIEKCHBIX YUCeNl Ha KOOPAWHATHOM MI0CKOCTH 1
79 ®opmynia Myaspa. KopHu N-0i1 CTENEHN U3 KOMIUIEKCHOTO YUCia 1
80 ®opmyna Myaspa. KopHu N-0if creneHy u3 KOMIJIEKCHOTO YUCIIa 1
81 [TpuMeHeHne KOMILIEKCHBIX YHCEeN IS pelieHus GU3NIECKUX U TEOMETPHUECKUX 3a1ad 1
82 Konrtponsnas pabdora: "KommiekcHbie yncna" 1
83 HatypanbHble 1 1ebie yrciia 1
84 HarypanbHble u niensie yucna 1
85 [IpuMeHeHne NPU3HAKOB ACIUMOCTHU LEIBIX YHCEIT 1
86 [IpuMeHeHne TPU3HAKOB JIETMMOCTH IIEIBIX YUCET 1
87 [Ipumenenune npusHakoB aenumocty nensix yucenr: HOJl m HOK 1
88 [Ipumenenne nmpusHakoB aenumocty nensix yuces: HO u HOK 1
89 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX YUCET: OCTATKH MO MOJTYJTIO 1
90 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX YUCEI: OCTATKH MO MOJTYJTIO 1




HpI/IMeHeHI/Ie MMPU3HAKOB ACJIMMOCTH LCJIBIX YUCCII: AJITOPHUTM EBKJII/IIIa JJId pCIICHUA 3a1a4 B

91 1
LEJIBIX YHCIIAX
92 KonTponbnas pabora: "Teopus 1nenbix gucen" 1
93 Cucrtema ¥ COBOKYITHOCTh YpaBHEHHM. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS 1
94 Cucrtema 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-CIICACTBUS 1
95 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U COBOKYITHOCTEH pallMOHaIbHBIX YpaBHEHHH 1
96 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH MPPAIIMOHAIBHBIX YPaBHEHUI 1
97 OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U COBOKYITHOCTEH MMOKa3aTeNbHbIX YPaBHEHUN 1
98 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH MMOKA3aTEIbHBIX YpaBHEHUI 1
99 OcCHOBHbBIE METO/IbI PELLIEHUS CUCTEM U COBOKYITHOCTEH JIOrapupMUUECKUX ypaBHEHUN 1
100 OCHOBHBIE METO/IBI PEIICHUS CUCTEM U COBOKYITHOCTEH JIOTapu(MHUUECKUX ypaBHECHUN 1
101 [IpuMeHeHHe cHCTEM K PeIIEHUI0 MaTeMaTUYEeCKUX 3ajay M 3a]a4 U3 Pa3IMuHbIX o0acTeit 1
HAYK{ ¥ peaslbHOW )KU3HH, HHTEPIIPETALUS TTIOITYyIEHHBIX PE3yIbTaTOB
102 [IpuMeHeHHe CHCTEM K pelIeHUI0 MaTeMaTHYeCKUX 3ajlay ¥ 3aJa4d U3 pa3IuuHbIX obiacTel 1
HAyK{ U peaslbHOW KM3HU, UHTEPIPETALUs MTOTYYE€HHBIX Pe3yIbTaToB
103 [TpumMeHeHne HEpaBEHCTB K PEIICHHIO MaTEMATHIECKUX 3a/1a4 U 33/1a4 U3 Pa3InIHBIX 001acTei 1
HAYK{ ¥ peaslbHOW )KU3HH, HHTEPIIPETALNS TIOTYyIEHHBIX PE3yIbTaTOB
104 KontponbHas pabota: "Cucremsl palliOHAIbHBIX, HPPALIMOHAIBHBIX TOKA3aTeIbHBIX U 1
Jorapu(pMUUECKUX ypaBHEHUN"
105 PanmonanbHble ypaBHEHHS ¢ TapaMeTpaMHu 1
106 PammonansHbIe HEpaBEHCTBA C TapaMeTpaMu 1
107 PanmonaneHble cucTEMBI C MapaMeTpaMu 1
108 WppatmonanbHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1
109 HppatmonaibHble CHCTEMBI ¢ TapaMeTPaMHU 1
110 [TokazaTenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu 1
111 IlokazarenabHbIE CUCTEMBI C TApaMeTpaMu 1




112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C MTapaMeTpaMu 1
113 JlorapudMuueckue CHCTEMBbI C TapaMeTpaMu 1
114 TpuronomeTpuueckue ypaBHEHHUs C IIapaMeTpamMu 1
115 TpuroHomeTpuuecKue HEPABEHCTBA C TapaAMETPAMU 1
116 TpuronomeTpuuecKre CUCTEMBI C TTapaMeTpaMHu 1
117 [TocTpoenue u uccie0BaHNE MATEMATHYECKUX MOJIENICH PeaTbHBIX CUTYAIHi ¢ TOMOIIBIO 1
YpaBHECHHI C TTapaMeTpaMHu
118 [TocTpoenue u uccieoBaHNe MaTEMAaTUUECKUX MOJIENIeH PeaTbHbIX CUTYallui C IOMOIIBIO 1
CHCTEM YpaBHEHUH C mapaMeTpaMu
119 [TocTpoenue u ucciieJOBaHHE MATEMATHUECKUX MOJICNICH PeaTbHBIX CUTYAIUi ¢ TOMOIIBIO 1
CHCTEM YpaBHEHHUU C mapaMeTpaMu
120 KonTponpHas padora: "3amgaum ¢ mapamerpamu’ 1
121 IToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIUs 3HaHHUK: "Y paBHEHHS " 1
122 [ToBTOpeHME, 0000IIIeHNE, cCHCTeMaTH3alus 3HaHui: ""Y paBHeHus" 1
123 IToBTOpenue, o0o0mIeHNe, cucTeMaTH3alus 3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHUI" 1
124 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanuii: "HepaBencraa" 1
125 [ToBTOpeHnue, 06061meHne, cucreMaTu3anus 3Hanui: "HepaBenctsa" 1
126 [ToBTOpeHme, 00600mEeHNe, cucTeMaTu3anus 3Hannii: "HepaBencTra" 1
127 [ToBTOpenue, 0606meHue, cucremaTu3anus 3Hanuii: "[IponsBoanas u e€ npumeHeHue" 1
128 [ToBTOpeHnue, 06061eHne, cucTemaTh3anus 3Hanui: "[IponsBoanas u e€ npumeHeHue" 1
129 [ToBTOpenue, 06006meHne, cuctemaTu3anus 3Hanuii: "[IponsBoaHas u e€ npumeHeHue" 1
130 [ToBTOpenue, o6o0MIeHNE, cUCTeMaTH3aIws 3HaHui: "MHTerpan u ero npuMeHeHue" 1
131 [ToBTOpeHue, 06001meHNe, cucTeMaTu3anus 3Hanui: "OyHKImn" 1
132 [ToBTOpeHnue, 06001meHne, cucreMaTu3anus 3HaHui: "Oyakiun" 1
133 [ToBTOpeHMEe, 0000IIeHNE, cucTeMaTH3anus 3HaHni: "D yHKIN" 1
134 HTorosasi KOHTpOJIbHASA paboTa 1




135 Hrorosast KoHTpoOIJIbHAsE paboTa 1
136 [ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AIMS 3HAHUM 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Amumos I A., Konsrua F0.M., TkaueB M.B. u np.//MaTtemaTtuka: anrebpa u
HAYaJi0 MaTeMaTUYECKOrO aHann3a, reoMeTpusi. bazoBeiil U yriryOneHHBIN

ypoBeHb. - M: [IpocBenienue, 2023

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

resh.edu.ru
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