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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECIEYMBACT WHCTPYMEHTAIBHYIO 0a3y st
W3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroll CTOPOHBI, (hopmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJaJIeBaloOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKH, KOTopas (OpMYIUPYET CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JIJIsi YCIICIIHOTO OBJIQJICHUS 3aKOHaAMU (U3UKH, XUMUU, OHOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCMOJb30BaTh WX JJIsl JajbHEHIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JOKAa3bIBATh
YTBEP)KJICHHUSI ¢ TIOMOIIBI0O MHIYKIIUA M PACCYXIaTh JAETYKTHBHO, HMCIIOIH30BAThH
00001IIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHE.

B xone u3ydenusi yuebHOro kypca «AnrebOpa ¥ Hayalla MaTeMaTHYECKOTO
aHajau3a» OOydYarolluecs IMOJy4YarT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MaTEeMaTUYECKUX MOJICNICH peabHbIX CUTYaIluH,
WHTEPNIpETAllUd  TIOJYYCHHBIX  PEHICHWM, 3HAKOMSTCA C  [pUMEpamMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMPUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSAMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTEHIIAAIIOM,
KOTOPBIM pealn3yeTcsi Kak uepe3 Y4eOHBbI Mmarepuajn, CHnocOoOCTBYIONIUN
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeIbHOCTH, TpeOyIomed MPOJAOIKUTEIBHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTHU U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ysbTar.

B ocHoBe MeToanku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIu3a
JICKUT EATCTbHOCTHBIA TPUHITUT OO yUCHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIZICJICHBI  CIICAYIONINE COJACpKATEIbHO-METOau4YecKkne JimHun: «Yucia u
BBIYUCTIEHUS», «DyHKIIMU U rpadukny», «YpaBHEHUs U HepaBeHCTBa», «Hauamna
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JioTMKay. Bce OCHOBHbIE
COJIepKaTeIbHO-METOIMUECKUE JIMHUU HW3Y4alOTCd Ha MPOTSDKEHWH JBYX JIET



oOydYeHHS Ha YPOBHE CpEHEr0 0011Iero 00pa3oBaHusl, €CTECTBEHHO JTOTIOJIHSS IPYT
Jpyra ¥ IOCTENEHHO HAChIIasiCh HOBBIMH TEMaMU U pa3fenaMu. JJaHHbIi yueOHbIH
KypC SBIISIETCS WHTETPaTHBHBIM, MOCKOJBKY 0ObequHseT B cebe cojlep:kaHue
HECKOJIbKUX MAaTeMaTUYEeCKUX AWCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpUs,
MaTeMaTU4eCKU aHalIU3, TEOPHS MHOYKECTB, MaTeMaTHuecKas Joruka u ngpyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MAaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTHYECKYI0 MOJENIb PEaJIbHOW CHUTyalliH, NPUMEHSTh 3HAHMA,
NOJyYCHHbIE MpPU HU3YyYCHHH Yy4eOHOTO Kypca, AJsl pEIIeHUs CaMOCTOSTEIHHO
cOpMyIMPOBaHHONW MaTeMaTUYECKON 3a/a4yM, a 3aTEM HMHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpHO-MeTOIMYeCKas: JUHUS «YKcia W BBIYHCICHUS) 3aBEpIIacT
(bopMHUpOBaHNE HABBIKOB UCIOJIb30BAaHUS JEUCTBUTEIBHBIX UMCEN, KOTOPOE OBbLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oduiero
oOpa3zoBaHusg 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHAIbHBIX BBIUMCICHHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3ammcu 4ymcna, yMEHUE JeNaTh NPUKUIKY, BBINOJHATH MPHUOIMHKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YUCIIOBBIE BBbIpAXKEHUs, paboTaTh C MaTeMATUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBAa HaTypajibHbIX, ILEJbIX,
palMiOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCel. B KakIoM H3 OSTUX MHOXKECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYECKUue 3aJaud M OIEpaluu: JEeJIeHHUE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUPPAIMOHATBHBIX YKCel, apu(METHUYECKHE ONEpaluy, a TaKKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCIOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUS Pa3iMuHbIX 33134
dopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MAaTEMAaTHKH KaK HayKd M €€ pojiu B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHpA, IIMPOKO HCIOJB3YIOTCA 0000IIeHue u
KOHKPETH3AIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXJOM
paznene IlporpamMMmbl MpenycMOTPEHO pEILIEHHE COOTBETCTBYIOMIMX 3ajady. B
pesynbraTte oOydaromuecs OBIAAEBAlOT PA3IUYHBIMH  METOJAMH  PEIICHHS
paloHaNIbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUYECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepKammx mnapamerpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HanOOJBIINX M HAWUMEHBIINX 3HAYCHUH (DYHKIINH.



JlanHasi copepxatenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacu€rel 1o  (opmyrnam, mpeoOpa3oBaHHs  PaLUOHAIBHBIX,
UppaIlMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUI, a TaKKe BBIPAKCHUH,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKK ACTYKTHBHBIX PacCyKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AJreOpa npennaraet 3 PpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHAA «DyHKIMM W TpaQuKA» TECHO
NEPEIUIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33a€T NOCIIEI0BATENBHOCTh U3YUEHUS MaTepuana. M3yueHue CTerneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIS pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YypaBHEHHU W HepaBeHCTB. [lpum »TOoM OosbllIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIENOBATh TMOJyUYeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, IO3BOJIAIOMINX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B PA3ITUUHON
dbopme: aHATUTHUYECKOM, Tpadudeckoi U clioBecHOW. Ero n3yuenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast nuHug «Hadana MareMaTnueckoro aHaiu3a» MO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX O0YyYarolmuMCcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsATh HMX HauOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIomaaun Guryp u oObEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAWJTYUIIIEE PEIICHUE B MPUKIIAJHBIX, B TOM YUCIIE COUUAIBHO-
PKOHOMHYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-TOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0yyaromecs y3HatoT O BbIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprxarenbHO-MeTOIMYeCKass TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KyPC MIKOIHHOW MaTeMaTHKN
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOydYarIIeMycss TOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN  S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKM Kak HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM M CJEJAOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaAMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBINIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMAaTUYECKOTO aHaJIU3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS H3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl H
MaTEMaTUYeCKOr0 aHalin3a, MHTEPIpEeTallMy TOJYyYeHHBIX pe3yJabTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCITONB3YeTCs I pelieHus MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  peabHbIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).

NEATEJIBHOCTD YUUTEJA C YUYETOM IMPOT'PAMMBI
BOCIIUTAHUSA

1. Onpenenser ®W TIOMOTaeT TMPHUHATH YETKWE TMpaBWIa  TOBEICHUS
00y4aroImyMUCs B COOTBETCTBUHU C YCTaBOM 00pa30BaTEeIbHON OpraHu3aluu
Y TIpaBUJIaMHU BHYTPEHHETO pacmopsiika 00pa3oBaTeIbHON OpraHu3aIiu

2. YcTaHaBIMBAae€T JIOBEPHUTEIbHBIC OTHOIICHUS MEXIy Y4YUTEIeM W
OoOy4arolMMHUCs,  [OMOraeT MNpPUHUMATh, MpU3HABaTh,  3alUIIAThH
JIOCTOMHCTBO M MHTEPECHhl 00YYaIOLIUXCs, IOMOTAET JETSIM, OKa3aBIIUMCS B
KOH(JIMKTHOW CUTYallu W/WIIK HEOIAroMpHUsTHBIX YCIOBUSAX



[TpuBnekaer BHUMaHUE O0YUYaAOIIUXCS K ICHHOCTHOMY aCHEKTy M3y4aeMbIX
Ha ypOKax sIBJIEHUM, MHULIUUPYET UX 00CYyk AeHHUE, BEIPAOOTKY COOCTBEHHOTO
OTHOUIEHUS

[Ipumensier Ha ypoke HHTEpakTHUBHbIE (OPM pabOTHl C OOYYAIOIIMMUCH,
CTUMYJIMPYIOIINUX UX TO3HABATEIbHYIO MOTUBALIMIO (IUIAKTHUECKUN Teatp,
JUCKyCcCHsl, TeaTpajbHasi MOCTAaHOBKA, AWAJOT, TpyImoBas paboTa WX B
napax, urpbl)

Pa3BuBaeT camMOCTOSTENbHOCTh, HHHUIIMATUBY, TBOPYECKHE CIOCOOHOCTH,
bopMHpYET TPaKTAHCKYIO MO3UIUIO, CIIOCOOHOCTH K TPYAy M >KU3HU B
YCIIOBUSIX COBPEMEHHOT'O MHpPA, KYJIbTYpY 310pOBOIr0 M O6€30macHoro odpasza
HKU3ZHU

Wuumuupyer ©  TOJACPKHUBACT  HCCIEAOBATEIBCKYIO  JACSTEIHLHOCTD
oOyJaromuxcsi B paMKax peau3allid UMU UHAWBHIYyaTbHBIX U TPYMIIOBBIX
UCCIIEIOBATENLCKUX MPOCKTOB

CnocoOcTByeT (POpMHUPOBAHUIO TOJEPAHTHOCTH U HABBIKOB IOBEJICHUS B
U3MEHSIOILENCS IOJUKYJIBTYPHOH cpeze

[TpoexkTupyeT cuTyauuu | COOBITHS, pa3BUBAIOIIME HMOLMOHAIBHO-
LEHHOCTHYIO cdepy peOeHKa (KyJapTypy MEpeKUBaHMM W IEHHOCTHBIE
OpUEHTAlUU PEOCHKA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUS

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITHYHBIC JAPOOH, IPOILICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOe W MHPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 Pa3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYUCICHUS, TTPaBUIIa
OKpYTIJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYMCICHUH.

Crenenpr C 1ensIM HOokazareneMmM. buHom Hprorona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJbHON CTEIICHH M €T0 CBOMCTBA.

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

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUSI HENbIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleleHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHb!I ¢ 11e1bIMU KO3 PUIIUEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPKAIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

JorapupMUUECKUX YpaBHEHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMHW. Marpuua CUCTEMBbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTpUILbl 2X2, ero TEOMETPUUECKHI CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENENIUTENs M1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOJAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealbHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anMHO oOpaTHBIE (QYHKIHU.
Komnosumus ¢ynkuuit. I'padux QyHkmmmu. DiaemeHTapHbIE MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud (yukumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTKn MOHOTOHHOCTH (PYyHKUMU. MakCUMyMbl U MHHHMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIllee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIIEJOBaHKUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas QyHKIMS ¢ HATypaJIbHBIM U 1I€JIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. ColicTBa U rpaduk KOpHs N-0i CTENEHN KaK (yHKIMHA OOpaTHOU CTENEHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUYECKHUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasnbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEILHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpuuecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOLIEH reoOMETpHUYECKOn
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
npoueHTOB. Mcrnonb30BaHWE MPOTPEeccCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBolicTBa (QYHKIMI HENpPEpbIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui u
buznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTelbHOUN K rpa@uKy QyHKINH.

[IpousBogubie  smemeHTapHbX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. IIpumeHeHHe TEOPETHKO-MHOXECTBEHHOTO ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUU 331ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucna. [I[puMeHeHne NpU3HAKOB JEIMMOCTH LEIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MATEMATUYECKUX
3a]a4 U 33/1a4 U3 Pa3’IMuHbIX 00JacTell HAYKU U peabHOM )KU3HHU, UHTEPIPETaIUs
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEpaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (YHKIMII HA MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabuIero 1 HAMMEHbILIEr0 3HaYEHUI HEeMPEpbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJIaHHOTO (HOPMYJIOi MU TpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WuTerpan. ['eomeTprueckuil cMbICI HHTErpasia. Belducienre onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHrne uHTerpajia A HaXOXKJIEHUS IUIOIIAfeHl MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YUaIOIMIEerocs Kak akKkTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUSI, STUUYECKOTO TMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUMTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOJIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JNESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTH K  MaTeMaTH4YecKOMy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ASATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKK MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeICIICHHS TIOHITUH, YCTaHABINBATh CYIIECTBEHHBIN MPHU3HAK KiIaccCu(pUKaIuu,
OCHOBAHUS JiJIs1 000OIIEHHS M CPaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX WU YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO NN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHU,
dbopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MIPOTHUBOpEUHEe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
10 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOLlecca, a TaKXKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3TMYHBIX THUIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXKACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHH 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT !

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MPEAMETHBIE PE3yJIbTaThl M0 OTACJIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTrO aHaTU3a:

Yucaa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOTUKEHHBIC BRIYMCIICHUS, PABUJIa OKPYTICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUN;



cBOOOZHO OMEpUpPOBAaTh MOHATHEM: CTENEHb C MENbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3alMCU JEHCTBUTEIHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHU;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, ICCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCJIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCUHYC, APKKOCUHYC M apKTAHI€HC YMCIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS pALUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y um teopemy Buera nis
peneHus 3a1ay;

CBOOOIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCICHHS €ro 3HauyeHus,
OPUMEHATh ONPEICIUTENN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEACIIHUTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSAMHU [IJIs MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHMUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppAlMOHAJIbHBIC, MOKa3aTeJIbHbIE U
Jorapu(pMHUUECKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPHUUECKOE ypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJIEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/ayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM allllapara ainreopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINIA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINHU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOMIHO OMEpUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U ILEJIBIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (PYHKIHH OOpaTHOM CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TMOKAa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA M rpaduKH, MCIOJIB30BATh MX TpaQUKHU JJIsl PEIICHUS
YPaBHEHHU;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lay U3 JPYTMX y4E€OHBIX MPEIMETOB M peaibHON
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHaJIM3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruuecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBINA POCT, (hOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU JJIsi PEIICHUs pealbHbIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMH: MTOCIEOBATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCJIEJOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH JJI PEIICHUS 3a]aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHLHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH OHATUSMU: HATYPATIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IEJIBIX YHCEJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK nHarypanbHBIX 4yucen g pelmieHus 3aAad, MPUMEHSTb alrOpUTM
EBknupa;

cBOOOZIHO OMEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKIE ONepaIii ¢ HUMUA H
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, TOKA3aTeIIbHBIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpU pEUICHUU TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABECHCTB;

perarb palOHAaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
jgorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCIIOBHIO 3aJayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU ABYX (DYHKITHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTeMaTH4ecKOro aHaJim3a:

WCITIOJIb30BATh MPOU3BOHYIO VISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4IlEero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COMAIbHO-PKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



CBOOOZHO OMEpUPOBATh TMOHATUSMHU: TMEPBOOOpa3Has, OINpeaeaEHHbII
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHbIX (YHKUMHA M BBIYHUCISATH
uHTerpan no popmysne Horotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE€ COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO I€UCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHnanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkun u rpaduku. CrenenHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if cTeNeHN. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BoIpaxkeHUs U 29 1
ypaBHEHHUS
ITocnenoBarenbHOCTH U MPOTPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NpOrpamMmbl Bcero Kontpoapmpie  Mpaxrueckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenr
1 HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie ynucna 10 1
HarypanbHble 1 1ienbie yncia 10
CucreMsbl paliioHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4u ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT 16 9
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u¢poBbie
w/n Tema ypoka Beero Konrpouabsnsie IIpakTnuyeckue IIJ[3yqunﬂ :)16[()1;I;OB3TeJILHLIe
padoThI padoThI pecypenI
1 [[MHOXeCTBO, Oniepaliy Ha/l 1
MHOKECTBAMHU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeoOpPEeTHKO-
3 MHOKECTBEHHOTO amrapara Jijisl PeIIeHHs 1
3a/1a4
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
4 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OeCKOHEYHBIE IEPUOANYECKHUE IPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
) JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE MTEPUONUECKUE TPOOH
6 [Ipumenenne qpodei u MPOIEHTOB ISt 1
petieHus MPUKIAIHBIX 33124
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTeNbHBIC YKclia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JIEHCTBUTEILHBIMU YUCIIAMH




10

11

Monyib 1eMCTBUTEIHLHOTO YUCa U €ro
CBOMCTBaA
[TpuG>xEHHBIC BEIYMCIICHUSI, TPABUJIA

OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yiibTaTa BRIYUCICHUN

12

OcHOBHBIE MCTOJbI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBCHCTB

13

14

15

16

OcHOBHBIE MCTOABI pCICHUA LCJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
IpOoOHO-pallMOHATIBPHBIX YPAaBHEHUH U
HEPaBEHCTB

MHoOrowieHsl OT OJHON EPEMEHHOM.
Jlenenue MHOTOUYJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy
MHOTOYIEHBI C IEIBIMA
koadunmentamu. Teopema Buera

17
18

Pemenne cucreM TMHENHBIX YpaBHEHUI

Pemenue cucreM JIMHENHBIX ypaBHEHUN

19

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHUM.

Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAYCHHUS




21

22

[IpuMeHeHne onpeaenuTels Ui peIeHus
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

24

25

26

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHcTBa. CrcTeMbl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumnHo obpaTtHbIe QYHKITUH.
Komnosumus ¢pyHkimii

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN

27

28

29

30

OO6nacth ornpeesieHns] 1 MHOYKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkmm.
[IpomexyTKH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnpiiee u HanMeHblIee 3HAYCHUE
(GYHKLINU Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas U JPOOHO-
AuHenHas QyHKIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHre TpaPuKOB ATUX PYHKITUN




:‘)J'IGMCHTapHOG HCCICI0OBaHUC U

32 .
MOCTPOCHHE TPAPUKOB ITHX (PYHKIUI

33 Crenens ¢ 1esbIM NTOKa3areneM. buaom
HeroTona

34 Crenens c 1eJIbIM TTOKa3aresneM. bunom
Herorona
CrenenHnast GyHKIUS C HATYpaIbHBIM U

35 LIeJIbIM ITOKa3aresneM. E€ cBoiicTBa U
rpaduk

36 Kontponbhas pabota: "Crenennas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBONCTBA

39 [TpeoOpazoBaHUs YHCIOBBIX BBIPAKECHUIH,
COJIepXKaIINX CTETIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHUH,
COJIEpXKAIINX CTETICHH U KOPHU
Uppanmonanbusie ypaBHeHs1. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPAllMOHAIBHBIX
yYpaBHEHUN
Uppanuronansupie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX

ypaBHEHUI




Uppanuonansublie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHU I

45 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPALMOHAIIBHBIX YPABHECHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPpPaLMOHATILHBIX YPaBHEHUM

47 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUT
UPpPaLMOHATIbHBIX YPABHEHUM

48 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
UPPALMOHAIBHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0ii cTeneHn

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTelIeEM
CaoiicTBa U rpaguK KOpHsI N-Oi CTENEHU

50 Kak (PyHKIIMH OOpaTHOU CTEINEeHHU C
HaTypaJIbHbIM I1OKa3aTeseM
Konrponbnas pabora: "CoiicTBa u

51 rpaduK KOpHs N-Oi CTETeHH.
HppauvoHanbHblE ypaBHEHHS"

59 CreneHsp ¢ palMOHAIBHBIM [TOKA3aTeNEeM U
e€ CBOMCTBA

53 CrerneHb ¢ palluOHATBHBIM MTOKA3aTeNeM U
e€ CBOMCTBA

54 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTeNEM U
e€ CBONCTBA

55 [Toxa3zatenbHast QyHKIM, €€ cBOICTBA U

rpaduk




Hcnons3oBanue rpadpuka QyHKIUU A5

56 . 1
pelIeHus ypaBHEHHHA

57 Hcnonb3oBanue rpaduka GyHKIUN A7 1
pelieHusi ypaBHEHUM
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

58 METO/IbI pEIIEHUS MTOKA3aTEIbHBIX 1
ypaBHEHUI

Ka3aTeJIbHBI BHEHMsI. OCHOBHBIC

[Tokazare € ypaBHE O

59 METO/IBI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHU U
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEIIEHUs TOKa3aTENbHbBIX 1
ypaBHEHUI

61 KonrponbHas pabora: "[lokazarenbHast 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm uymucna. CoiicTBa jgorapudpma 1

64 Jlorapudm yucna. CpoiicTBa iorapugpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecATUYHBIE U HATYypaJIbHBIC JTIOTapH(pMBI 1

67 [IpeoOpazoBanue BBIpAXKEHUIA, 1
COJIepXKaIIuX JorapudMbl

68 [IpeobpazoBanue BBIpAXKEHUIA, 1
coJiepKaIUX JOrapr(pMbl

69 [IpeoOpazoBanme BBIpaKEHUH, 1
CoJIepXKaIIuX Jorapudmbl

70 Jlorapudmuueckas pyHKIus, € CBOHCTBA 1

u rpadux




Jlorapudmuueckas GhyHKIus, €€ CBOKWCTBA

71
u rpadux

7 Hcnonb3oBanue rpaduka GyHKIUN 1J1s
pelieHusi ypaBHEHUM

73 Ucnonb3oBanue rpaduka GyHKIUN A5
peuieHus ypaBHEHU I
Jlorapudmuueckue ypaBHEHUSI.

74 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.

75 OCHOBHBIE METObI PELICHUS
jorapu(pMUUECKUX ypaBHEHHMA
Jlorapudmuueckre ypaBHEHUS.

76 OcHOBHBIE METO/BI PELLICHUS
norapu(pMHUUECKUX ypaBHEHHMA

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUN
norapu(pMHUECKUX ypaBHEHHIMA
KonTtponbHas pabora:

79 "Jlorapudmuueckast pyHKIuS.
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHTEHC M KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

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

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

YHCIIOBOI'O ApT'yYMEHTA




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 YHCJIOBOI'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OTpeIeTICHUE TPUTOHOMETPUUECKHUX
(GYHKLUH YHCIOBOrO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

85 oTpesiesIeHUe TPUTOHOMETPUICCKIX
(YHKLUI YUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

87 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

88 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMmybl

89 OCHOBHbBIE TPUTOHOMETPUYECKUE
bopMyIbl

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

o1 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

92 [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKECHUI

93 [IpeobpazoBanue TPUTOHOMETPHUECKUX
BBIPAKECHUI

94 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

95 PelieHne TpuroHOMETpUYECKHUX

ypaBHEHUH




Pemennie TpUroHOMeTpHUUECKUX

96 .
ypaBHEHHI

97 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

98 Pewenne TpuroHOMeTpU4ECKUX
ypaBHEHUI

99 Pemenne TpuroHoMeTpruUeCcKux
ypaBHEHUI

100 Pemenune TpuroHoMeTprUeCcKUx
YpaBHEHUN
KonTtponsnas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUs"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

102 rociexoBarebHocTell. Meron
MaTeMaTHYECKOW WHIYKIHH
MOHOTOHHBIE U OTPAHUYECHHBIE

103 nocJyenoBaTeabHOCTH. MicTopus ananuza
0ECKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas mporpeccus

106 BeckoneuHo yObIBaro1asi reoMeTpudecKas
nporpeccus

107 CyMMa GeckOHEUHO yOBIBaromen
T€OMETPHUUYECKON MTPOTPECCUU

108 JIMHENHBIN ¥ YKCIIOHEHMAJIBHBIA POCT.

Uucno e. DopMyna CIOKHBIX MPOLEHTOB




JIMHEHBIN U SKCIOHEHIIMATIBHBIN POCT.

109 Yucno e. DopMyra CI0KHBIX IPOLEHTOB
Vcnonb30BaHue Nporpeccuu yis

110 PEIICHUS PealIbHBIX 3aa4 MPUKIIATHOTO
Xapakrepa

111 KonTponpHas padora:
"[TocnenoBatrenbHOCTH U TIporpeccun’”

112 HenpeprsiBHbIe QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IrpadUKOB
byHKIMI

114 CpoiicTBa (hyHKIMI HEPEPHIBHBIX HA
OTpe3Ke

115 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pEIICHHUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX
(byHKUIUH 1715 peleHus 3a1a4

120 IIpuMeHeHne CBOMCTB HETIPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpast Npou3BOIHbIE GYHKLIIUU

122 Onpenenenre, reOMETPUYECKUAN CMBICIT

MIPOU3BOAHOM




Onpenenenne, GU3NISCKUN CMBICIT

123 . 1
IPOM3BOIHOM

124 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1
byHKIUHA

125 YpaBHeHUE KacaTeNbHON K TpapuKy 1
byHKIIUN

126 [TpousBoHBIE IEeMEHTAPHBIX (PYHKINH

127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN

128 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO Y KOMITO3UIINH ()yHKIIUNA

129 [TpousBoHAs CYMMBI, TPOU3BEACHUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

130 [IpousBogHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3UINH ()yHKIIHA

131 Konrponsnas padora: "[IpousBoanas” 1 1

132 [ToBTOpenue, o6odIIEHNE, 1
cUcTeMaTu3alus 3HaHuil: "YpaBHeHus"

133 [ToBTOpenue, o6odIIEHKE, 1
cucreMaru3aus 3HaHui: "OyHkuun"

134 Wrorosas kKoHTpoJbHAS paboTa

135 Hrorosast koHTpOBHAS paboTa

136 [ToBTOpeHwme, o6o61ueHI/vIe, 1
cucTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3YYeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

[IpuMeHeHne nponu3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne nponu3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IprumeHeHue nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
IIprMmeHeHne nporu3BOIHON K

UCCIeIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
UCCleIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne Mpon3BOJHOM K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPHIBHON

(GYHKIIMMA HAa OTPE3Ke




10

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(byHKIMU HAa OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMMA HAa OTPE3KE

Haxoxnenne HanOompIIero u

HAUMEHBIIIETO 3HAUCHUS HEMPEPBIBHOM
GyHKIINN Ha OTpe3Ke

11

Haxoxxnenune HanOoIbIIEr0 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

12

13

14

Haxoxxnenne HanOoIbIIETrO 1
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEero pelueHus B
MPUKIAAHBIX 3a7a4ax

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4YlIEro pelueHus B
MPUKJIAJHBIX 3a/a4ax

15

[IpumeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

16

[IpumeHeHre mporu3BOIHOMN ISt
OTIpEeIeTICHUSI CKOPOCTH U YCKOPEHUS




nporecca, 3alaHHoro Gopmysoit nim
rpadpukom

17 Kommo3zurust ¢hyHKImii

18 Komnosunus ¢pyHkuumit

19 Kommo3zurust ¢hyHKImii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM INIOCKOCTH

21 ['eomerpuueckue oOpas3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJI0CKOCTH

99 KonTtponsHas pabdora: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON"

23 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBoOOpa3HbIe NIeMEHTAPHBIX

24 ¢bynkuuit. [IpaBuna HaxoXKAEHUSA
epBOOOPA3HBIX
[TepBoOOpa3HbIe NIeMEHTAPHBIX

25 ¢bynkuuit. [IpaBuna HaxoXKAEHUSA
epBOOOPA3HBIX

26 WHuTerpan. I'eoMeTprudecKknii CMbICI
MHTETpaia

27 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleltonuma

)8 Brruucnenue onpeenéHHOro HHTErpaia
o popmyne Herotona-Jleltouuma

29 [IpumeneHnue uHTErpasIa s

HAaXO0KJICHUS TUIONIAIeH TIIIOCKUX PUTYp




[TpumeHneHue uHTErpaia s

30 HaXOXJCHUS 00BEMOB Tr€OMETPUYECKHIX
TeN

31 [Tpumepsl pemennii nuddepeHInaTbHbIX
ypaBHEHU M

32 [Tpumeps! pemenuii muddepeHraTbHbIX
ypaBHEHUH
MaremaTrueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUH

34 KoHntposbnas padota: "[lepBoobpaszHas u
uHrerpan"

35 Tpuronomerpuyeckue GyHKINHU, HX
CBOMCTBA U rpaduKu

36 Tpuronomerpudeckue GyHKINU, HX
CBOICcTBa U rpadUKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpudeckne GyHKINHU, HX
CBO¥CTBA U rpaduKu

39 Tpuronomerpudeckne GyHKIINU, HX
cBOIicTBa U rpadUKu
OT160p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C TIOMOIIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienne TpuroHOMeTprU4YECKUX
HEPaBEHCTB

45 Pemenune TpuronomeTpuueckux
HEPABEHCTB

46 Penienue TpuroHoMeTpruUECKUX
HEPaBEHCTB

47 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB
KonTponbhas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUM.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OcHOBHBIE METO/BI PELLICHUS
IIOKAa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OcHOBHBIE METO/BI PELLIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELIEHUS

JorapupMHUUECKUX HEPABEHCTB




54

55

OCHOBHBIEC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OcHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/BI PELLIEHUS
MUPPALMOHAJIBHBIX HEPABEHCTB

OCHOBHBIE MCTO/JbI PCIHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

59

60

61

OcCHOBHBIE METO/IbI PELLIEHUS
UppaLMOHAJIbHBIX HEPABEHCTB
OcHOBHBIE METO/BI PEILICHUS
MPPALMOHAIILHBIX HEPABEHCTB
I'paduueckue MeTObl pelIeHus
VPPALMOHATIBHBIX YPABHEHUN

62

63

64

I'paduueckue MeToab! pemeHus
HMppalOHAIIbHBIX YPABHEHHI
['padmyeckue METOABI pelIeHHs
MOKa3aTeNIbHBIX YPaBHEHUI
['padpuaeckue MeTobI pemeHust
M0Ka3aTeJIbHbIX HEPABEHCTB

65

66

['padpuaeckue MeTobI pemeHust
norapu(MHUUECKUX YpaBHEHUN
I'paduueckue MeTobI peneHus
norapupMUUECKUX HEPABEHCTB

67

['padmyeckue METOABI peLICHUs
norapupMHUECKUX HEPABEHCTB




68

69

70

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHU U

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHbBIX U JIOrapu(OMUUECKUX
ypaBHEHUH

I'paduueckue meToabl pemeHus
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

71

I'paduueckue meTozs! pemeHus
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

72

73

74

KonTtponsnas pabora:
"UppanuoHanbHble, TOKa3aTelbHbIE U
norapudmuueckue HepaBeHcTBa"

KommnnekcHble uncna. Anredpandeckas u
TpUrOHOMETpHUUecKast (pOpMBbI 3arnucu
KOMILJIEKCHOTO YHCIIa

KommiekcHsie uncia. AnreraI/IquKa;I n

TpUrOHOMETpHUUecKast pOpMBbI 3anucu
KOMIUIEKCHOTO YHClIa

75

ApudmeTnueckne oneparuu c
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

ApudmeTnueckue onepauu c
KOMIIJIEKCHBIMHU YU CJIaMU

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOW INIOCKOCTH




I/I306pa}KeHI/IC KOMIIJICKCHBIX YHCCJI Ha

8 KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa

80 ®opmyna Myaspa. KopHu N-oii creneHu
13 KOMIUIEKCHOTO YHCIia
[TprMeHeHrne KOMIUIEKCHBIX YHCEI JUIs

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a/1a4

82 KoHnTtpoinbHas padora: "KomMruiekcHbie
yucna"

83 HatypanbHble 1 nienbie yrncia

84 HarypanbHble u nensie yrcna

85 [IpuMeHeHne nprU3HAKOB ACITUMOCTH
ENBIX YUCel

86 [IpuMeHeHne nprU3HAKOB ACIUMOCTH
HEJTBIX YUCEI

87 [TpumeHeHre TPU3HAKOB IETUMOCTH
uenbix yncen: HOJ[ u HOK

88 [IpumMeHeHne MPU3HAKOB ACITUMOCTH
nensix yucen: HOJl u HOK

89 [IpumMeHeHne MPU3HAKOB ACITUMOCTH
HEJIBIX YHCEII: OCTATKH 110 MOJIYITIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH
LEJbIX YHCEJI: OCTATKH [0 MOJYJIIO
[TprMeHeHre TpU3HAKOB IETUMOCTH

91 IEJIBIX YHCEII: anropuT™ EBkinaa s

PCeHICHHUA 3a1a4 B LCJIbIX YHUCIAX




92

93

KoHnTtposbhas padota: "Teopust menbix
yucen"

CucreMa 1 COBOKYITHOCTb YPAaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

96

97

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallOHaIbHBIX
ypaBHEHUU

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH IMOKa3aTEIbHbIX
yYpaBHEHUHU

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
yYpaBHEHUU

99

OcHOBHEBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMHUEcKux
ypaBHEHUH

100

101

OcHOBHEBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
YpaBHEHUH

[IpumeHeHne cucTeM K pelIeHUI0
MaTeMaTUYECKUX 3aa4 U 3a7a4 u3




102

103

104

105

pa3IMyYHbIX 00JacTei HayKH U peallbHOMN
JKU3HHU, UHTEPIIPETAIUS TTOJTYYCHHBIX
pe3yJIbTaToB

[IpriMeHeHre CUCTEM K PEICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3aNyYHbIX 00JacTel HayKH U peaibHOI
YKU3HHU, HHTEPIIPETAIUS TTOJTYYSCHHBIX
pe3yJIbTaToB

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IM4YHbIX 00JacTel HayKH U pealbHOM
YKU3HHU, MHTEPIIPETAIUS TTOJTYYSCHHBIX
pe3yJIbTaToB

Konrtponbnas pabora: "Cucrembl
palOHaIbHBIX, UPPALMOHAIBHBIX
NOKa3aTeIbHbIX U JIOTapu(pMUIECKUX
ypaBHeHHUI"

PanmonanbHble ypaBHEHUS €
napameTpamu

106

PanmonanbHbie HEpaBEHCTBA C
napaMeTpamu

107

108

PanyonanbHbBIE CUCTEMBI C napamMmeTpaMmu

HppanuroHanbHbIE YpaBHEHHS,
HEPaBEHCTBA C lTapaMeTpamMu

109

110

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

IToka3arenbHble ypaBHEHUs, HEPABEHCTBA
C IapaMeTpaMu




111

112

ITokasaTenpHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C TApaMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMEI C
napameTpamu

Tpuronomerpruyeckue ypaBHEHHUS C
napaMeTpamu

TpuroHomeTpruuecKue HEPABEHCTBA C
napaMeTpamu

116

117
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119

120

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJENICH peabHbIX
CUTYalUi C IOMOIIBIO YPABHEHUN C
rapaMeTpamMmu

[Toctpoenue u uccienoBanme
MaTEMaTUYECKUX MOJENIEN PEaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ mapameTpaMu

[TocTpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTYaIH C IOMOILBIO CUCTEM
YpaBHEHMI ¢ MapameTpaMu

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”

121

[ToBTOpenme, 0600MIIEHNE,
cucTtemMaTu3anus 3HaHuil: "YpaBHeHus"




122

123

[ToBTOpEHmE, 0600IICHNE,
cucTemMarusanus 3HaHuil: "YpasHenus"
[ToBTOpEeHme, 0600IICHNE,

cucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpenue, 06001ICHNE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

125
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[ToBTOpenue, 06001ICHNE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cucremaTusanus 3Hanuii: "HepaBeHncrna'

127

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3Hanuii: "IIlponsBogHas
U €€ npuMeHeHue"
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129

130

131

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "IlponsBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IEHNE,
cuctemaruzanus 3HaHuii: "IIpousBogHas
u e€ npuMeHeHue"

[ToBTOpeHnue, 060061IeHNE,
cuctemaruzanus 3HaHuit: "MHTEerpan u
€ro npuMeHeHue"

[ToBTOpenwme, 0600MIIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpenme, 0600MIIEHNE,
cucremaTusanus 3Hanuil: "OyHkuun"




[ToBTOpEHmE, 0600IICHNE,

133 ] " 1
cucTeMaru3aiys 3HaHui: "OyHKIuH

134 HroroBast koHTpoIbHAs paboTa

135 Hrorosast KoHTpoOJIbHAS paboTa

136 [ToBTOpEHME, O606H16HI:I€, 1
cUCTeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
- 136 10

[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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