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INOACHUTEJIbBHASA 3AIINCKA

Y4eOHsplii Kypc «Anrebpa M Hadajga MaTEMaTHUYECKOTO aHajIn3a» SBISETCS
OJHUM M3 Hauboyiee 3HAYUMBIX B IPOrpaMMe CpeaHero odiiero oOpa3zoBaHUS,
MOCKOJIBKY, C OJIHOM CTOPOHBI, OH 00€CIeYMBaCT MHCTPYMEHTAJIbHYIO0 0a3zy s
U3YyYEHHUs BCEX €CTECTBEHHO-HAayUHBIX KYpPCOB, a C APYroil CTOPOHBI, (GOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJIEHUE O0YYalOIUXCsl HA YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(OPMATHUKH, OOLIECTBO3SHAHUS, UCTOPUH, CIOBECHOCTH U JPYTUX
JUCIMIUIMH. B pamkax JgaHHOro ydeOHOro kypca oOydaroluecsi OBJIAJECBAIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KOTOpas (QOpMYyJIHpPYET CBOH
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl U Hayal MAaTeMaTUYECKOro aHallu3a 3aKjajblBacT
OCHOBY [IJIi YCIICIIHOIO OBJIQJICHUS] 3aKoHaMu (U3KMKU, XUMUHU, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TE€HACHLIUN Pa3BUTHUS IKOHOMHUKU U OOIIECTBEHHOM U3HU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IM(QPOBBIX H KOMIIbIOTEPHBIX
TEXHOJOTHSX, YBEPEHHO HCMOIb30BaTh UX Ul JalibHEHIIero oOpa3oBaHUs U B
MOBCEAHEBHOMN XU3HU. B TO e BpeMs oBlaJeHUE aOCTPAKTHBIMH MU JIOTHYECKU
CTPOTMMHU KOHCTPYKLUSIMU aireOpbl M MaTeMAaTUYECKOTO aHajau3a pa3BUBAET
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKJECHHS C MOMOIIBIO MHAYKIIMM U PAacCy’kKIaTh JEIYKTHBHO, UCIOJIb30BaTh
00001lIeHHEe W KOHKpETU3alHio, aOCTparupoBaHWE W AaHAJIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yuenuss yueOHOro kypca «AnreOpa M Hayajla MaTeMaTU4YeCKOTO
aHanu3a» oOydJarouuecs MOJy4YaloT HOBBIM OMBIT PEIIEHUs MPUKIAJHBIX 3aj1ad,
CaMOCTOATEJBHOTO MOCTPOEHUSI MAaTEMATHYECKUX MOJENEN peajbHbIX CHTyaluH,
UHTEPHpPETAllMd  TOJYYEHHBIX  pPEIICHUH,  3HAKOMSITCS C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTE B MPHUPOAE, HAYKE M HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

YyebHblli Kypc 007aaeT 3HAYUTENbHBIM BOCHHUTATENIBHBIM IOTEHIUAJIOM,
KOTOpPBI peanu3yeTcs Kak uYepe3 ydeOHBbI wmaTepual, CHoCOOCTBYIOIIUI
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHUS, TaK W uepe3 cnenupuky ydyeOHOM
NEeATEIbHOCTH, TpeOyrolel MPOJOJDKUTEIPHON  KOHIEHTPAlMM — BHUMAaHUS,
CaMOCTOSATENbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3yJIbTaT.

B ocHoBe MeToauKu 00yueHus anreOpe v HauyajgaM MaTeMaTHYEeCKOro aHaJIn3a
JICKUT ACSITETbHOCTHBIN NMPUHIUI 00YUYESHHS.

B ctpykType yue6HOro Kypca « Anredpa 1 Hauajna MaTeMaTHUYEeCKOTO aHATTN3a»
BBIZICJICHBl  CIICIYIOLIUE COAEP)KATEIBbHO-METOANYECKHEe JuHUM: «Uucma wun
BbluncieHus», «OyHkuun u rpaduxuy, «YpaBHeHUs U HepaBeHCTBay, «Hauama



MaTeMaTU4ecKoro aHainusa», «MHoxecTBa M JIOorMka». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIUYECKUE JIMHUA H3Y4aroTCs Ha MPOTSHKEHUU JABYX JIET
oOydYeHHs Ha YPOBHE CPEIHETO 00Iero oOpa30BaHUs, €CTECTBEHHO JOTOIHSIS APYT
Jpyra 1 MOCTENEHHO HAChIIAsACh HOBBIMU TEMaMU U paszzaesiamMu. JlaHHbI yueOHbII
Kypc SBIJIIETCS WHTETPaTUBHBIM, IMOCKOJIbKY OOBEAMHSET B cebe cojlepikaHue
HECKOJbKMX MaTeMaTHYeCKUX JMCLMIUIMH, TaKUX Kak anredpa, TPUTOHOMETpUS,
MaTEeMaTU4YECKUI aHAJIN3, TEOPUsI MHOKECTB, MaTeMaTU4eCKas JIOTHKa u npyrue. [1o
Mepe TOro Kak 00ydJaromifecsl OBJla/IeBaloT BcE Oosee MIMPOKUM MAaTeMAaTUYECKUM
anmnapaToM, y HUX IOCJIEAOBATEIbHO (POPMHUPYETCS U COBEPIIEHCTBYETCS YMEHHUE
CTPOUTh MAaTEMAaTUYECKYI0 MOJENb peajJbHON CHUTyalluHd, MPUMEHATh 3HAHMS,
MOJlyYEHHBbIE MPU HM3YyYEHUH Y4YEOHOIro Kypca, AJI1 PEIICHUS CaMOCTOSITENIBHO
chOpMYIMPOBAHHON MaTeMaTHUYECKOW 3aJauyM, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenpHO-MeTOIMYECKasT TUHUS «YWciaa ¥ BBIYMCICHUS) 3aBepIIacT
dbopMHpOBaHUE HABBIKOB MCIIOJIH30BAHUS JIEUCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 0011ero odpazoanus. Ha ypoBHe cpeanero ooiiero
oOpa3zoBaHus 0co0O€ BHHMaHHE yhaelsercs  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIYHACICHHUM, BKIIOYAIONINX B CE0s HCIIOIH30BAHUE Pa3TMUHBIX
dbopM 3ammcu YHWCla, YMEHHE JelaTh MNPUKUIKY, BBIIOJHATH MPUOIMKEHHbIC
BBIUHCJICHHSI, OIICHUBATh YHCJIOBBIC BBIPAKCHHUS, padOTaTh C MATEeMATHYCCKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYyYaIOIIMMCS MHOXECTBA HATypalbHBIX, IIEJbIX,
paliOHABHBIX W JICHCTBUTEIBHBIX  YHCET  JOMOJHSIOTCS ~ MHOXXECTBOM
KOMIUIEKCHBIX 4HCel. B KaXIOM U3 JOTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleurpuueckue 3anadyd U OIlepaluu: JAejIeHHEe Halelo,
ONEPUPOBAHUE OCTAaTKaMU Ha MHOXECTBE IIEJBIX YHCEN, OCoOble CBOMCTBA
paroOHAIBHBIX ¥ UPPAITMOHATBHBIX YHCEN, apu(METHUSCKHAE ONEPallnd, a TAKKe
U3BJICYCHUE KOPHS HATYpAJIbHON CTENEHW HAa MHOXKECTBE KOMIUICKCHBIX YHCEIl.
brnaromapsi mocienoBaTenbHOMY PACIIMPEHUIO KpPyra HCIHOJb3YyEeMbIX YHCENT U
3HaKOMCTBY C BO3MOKHOCTSIMH WX MPUMEHEHHUS JJIsl PEIICHUs PAa3IMYHBIX 33134
dbopMUpyeTCsl TIPEJCTaBICHHE O SIMHCTBE MAaTEMAaTHKH KaK HayKd W €€ POJH B
MOCTPOCHUU MOJIENIEH peajbHOro MHpa, IIUPOKO HCIHOJB3YIOTCS 0000IIeHue U
KOHKpETH3aITHSI.

Jluanst «YpaBHEHHSI W HEPABEHCTBA» PEATHM3YeTCs Ha TPOTSHKCHUH BCETO
oOy4YeHHs Ha YPOBHE CpETHET0 00IIeT0 00pa30BaHMsl, TOCKOJBKY B K&KIOM pa3fiene
[TporpaMMbI TIpeTyCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3ajad. B pesynbrarte
OOy4aroluecs: OBJIAZEBAIOT PAa3IMYHBIMU METOJAAMH PEIICHUS PAlMOHATIBHBIX,
UppAIMOHATIbHBIX, TMOKA3aTeIbHBIX, JOTApU(PMHUUECKUX M TPUTOHOMETPHUECKHUX
ypaBHEHUW, HEPaBEHCTB W CHCTEM, a TaKXKe 3aJad, COACpXKAIIUX IapamMeTphl.



[TomyuyeHHble yYMEHHS IIMPOKO HMCHOJB3YIOTCS TMPU HCCIACAOBAHUU (DYHKLIMNA C
MTOMOIIBIO TPOU3BOIHOM, IIPY PEIICHHUH ITPUKIIAIHBIX 334 U 3a71a4 Ha HAXO0XKICHUE
HauOONBIINX ¥ HAUMEHBIINX 3HaUeHU (QyHKIUU. JlaHHas coepkaTenbHast INHUS
BKIIIOYAaeT B ce0s Takke (POPMUPOBAHHME YMEHUH BBIMOIHATH PACUYETHI 10
dbopmynam, npeoOpa3zoBaHus palMOHAIIbHBIX, MppalMOHaIbHbIX U
TPUTOHOMETPUUYECKUX BBIPAKEHHI, @ TAKXKE BBIPAKEHUH, COAEPKAIUX CTEIIEHU U
ngorapudmel. braromaps u3ydeHuio anreOpandyeckoro marepuaiia MPOUCXOJUT
JanbHEWIee pa3BUTHUE  AITOPUTMHYECKOTO M aOCTPAKTHOTO  MBIIUICHUS
oOy4daromuxcs, GOpMUPYIOTCS HABBIKUM JETYKTUBHBIX PACCYXKIACHUH, PabOThHI C
CUMBOJIbHBIMH (pOpMaMu, NpPECTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B
BUJIC PABEHCTB M HEpaBeHCTB. AnreOpa npeiaraeT 3¢p(eKTUBHbIE HHCTPYMEHTHI
JUISL pElIEHUsT TMPAaKTUYECKHMX W EeCTEeCTBEHHO-HAy4YHbIX 3a7a4, HarJsIIHO
JEMOHCTPHUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

CopnepkarenpbHO-MeTOANYECKass JIMHUS «DYHKIMU © TpaduKu» TECHO
NEperyieTaeTCa ¢ IPYTUMH JIMHUAMH Y4€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 337a€T MOCJIeI0BATEILHOCTh U3yUeHUs MaTepuaia. M3ydueHue crerneHHow,
MOKa3aTeJIbHOM, JOrapu(pMUUYECKON U TPUTOHOMETPUYECKUX (PYHKIMI, UX CBOMCTB
U rpadUKOB, UCIOJIb30BaHNE (YHKIMN I PEIICHUs 3a/1ad U3 JIPYTrux y4eOHBIX
PEIMETOB M PEAIbHOM JKM3HM TECHO CBSI3aHO KaK C MAaTEeMAaTUYECKUM aHAIIM30M,
TaKk M C pEelICHUEM ypaBHEHW M HepaBeHCTB. [Ipu 3ToM Ooibllioe BHUMaHUE
ynensieTcs: GOpMHUPOBAHUIO YMEHHUs BhIpaXaTh (DOPMyIaMH 3aBHCHMOCTH MEXKIY
pa3sTUYHBIMA BEJIMYMHAMH, HCCIIEOBATh TOJYYCHHbIC (YHKIIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUHN U
HABBIKOB, MO3BOJIIONINX BBIPAXKATh 3aBUCHUMOCTH MEK/Ty BETUYMHAMU B PA3IMIHON
dbopme: aHaTUTUYECKOM, rpaduyeckoil U cioBecHOM. Ero uzydenue cnocoOCTByeT
Pa3BUTHIO aJNTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHHWIO U
KOHKPETU3AINH, UCTIOJTH30BAHHUIO aHATIOTHH.

ConmepxxarenpHast nuHUS «Hadanma MareMaTHYeCcKOro aHaln3a» IO3BOJISET
CYIIIECTBEHHO PACIIUPUTH KPYT KaK MaTEMaTHYECKUX, TaK W MPUKIAIHBIX 3aj1ad,
JTOCTYITHBIX OO0YYaromuMcs, TaK KaK y HHUX IOSBIIICTCS BO3MOXKHOCTH CTPOHUTH
rpaduKky  CIOXKHBIX (DYHKIHM, ONpENeNisITh WX HauOOJbIINE U HAUMEHBIIHNE
3HAYEHUS, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI TEJ, HaXOIUTh CKOPOCTH H
ycKopeHusi TmpoueccoB. JlaHHas copepxkaTenbHas JUHHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH TOCTPOEHHUS MaTEMaTHYECKUX MOJEIeH pEaNbHBIX CHUTYaIUH,
MO3BOJISIET HAXOIUTh HAMIIYYIlIee PEIICHUE B IPUKIAJAHBIX, B TOM YUCJE COLIMAIBHO-
HYKOHOMUYECKHUX, 3aJadaxX. 3HAaKOMCTBO C OCHOBAMHM MAaTE€MaTHYE€CKOrO aHaau3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIBHO-IOTMYECKOTO0 U KPEaTUBHOTO
MBINUICHUs, (OPMHUPOBAHUIO YMEHUN paACMO3HABaTh IMPOSIBJICHUS 3aKOHOB



MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydJaroIuecs y3HatT O BBIAIOIIHXCS
pe3ynbraTax, MOJYyYeHHBIX B XOJ€ Pa3BUTHsA MAaTEeMAaTHKH KaK HayKd, W 00 HMX
aBTOpaXx.

CopeprkaTenbHO-METOANYECKass TUHUSA «MHOKECTBA U JIOTHKA)» BKIIIOYACT B
ceOs  SIEMEHTBI  TEOPUHM  MHOXKECTB W MaTEeMaTHYeCKOH  JIOTHKH.
TeopeTHKOMHOXECTBEHHBIE TPEICTABIICHUS MPOHU3BIBAIOT BECh KYyPC IIKOJBLHOMN
MaTeMaTHKHU W TpeJiarailoT Hanboyiee YHUBEPCAIBHBIN S3bIK, O0BEAMHSIONINNA BCE
pa3iebl MATEMATUKH U €€ TIPUIIOKECHHM, OHU CBA3BIBAIOT PA3HBIE MATEMAaTHUECKHC
JTUCIMIUIMHBL W WX TPUJIOKEHUS B enuHoe I1ernoe. [loaToMy BakHO naTh
BO3MOXKHOCTh OOYYarOIIeMyCsl TOHHMATh TEOPETHUKO-MHOKECTBECHHBIA  SI3BIK
COBPEMEHHOW MaTEMaTUKH U MCIOJb30BaTh €ro JUIsl BHIPAKEHHUS CBOMX MbICIIEH.
JIpyruM BaXHBIM TIPU3HAKOM MAaTEMAaTHKW KaK HAyKd CJeayeT IpHU3HAThH
CBOMCTBEHHYIO €Ul CTpOrocTh OOOCHOBAaHMN U CJEAOBaHUE OMpPEACIEHHBIM
npaBujaM  TOCTPOCHMSI  JIOKAa3aTEJbCTB.  3HAKOMCTBO € DJIEMEHTaMH
MaTEMaTUYECKONW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
0Oy4YaronInXxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYXKIEHUS HA OCHOBE JJOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHOM Kypce «AnreOpa W Hadajga MaTEMaTHYECKOTO aHATU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIUPOBAHUS, KOTOPbHIE MPHU3BAHbI
criocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJEIEH pealbHBIX
CUTyallui, HCCIEAOBaHUS JTHUX MOJEJIEH C TMOMOIIBIO ammapara aireOpbl |
MaTEMaTHYECKOTO aHalln3a, WHTEPIIPETAIlMU IOJYYCHHBIX PE3yNIbTaToB. Takue
3aJlaHus BIUIETEHBI B KQXK/IBIN U3 pa3/iesoB IPOrpaMMBbl, MOCKOJIBKY BECh MaTepua
y4eOHOTO Kypca IIMPOKO HCIIOIB3YEeTCS IS PEIICHUs TPUKIAIHbIX 3amad. [Ipu
pPEIICHUH  pEAIbHBIX  MPAKTUYECKUX  3a7ad  OOydalIllhecss  pa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  aHAJOTHUIO, 0000maTh ¥  KOHKPETHU3HPOBATH  MPOOJIEMY.
JlesTenbHOCTh TO (OPMUPOBAHUIO HABBIKOB PEIICHUS TPUKIATHBIX 3aaad
OpraHU3yeTCs B MPOIIECCEe U3YUCHUS BCEX TeM y4eOHOro Kypca «Anredpa u Havana
MaTEeMaTHYECKOTO aHATU3ay.

Ha nzyuenue yueOHoro Kypca « Anredpa 1 Hauaiaa MaTEMaTHIECKOTO aHATTU3a»
otBoauTCs 272 yaca: B 10 knacce — 136 yacoB (4 yaca B Heento), B 11 kimacce — 136
4yacoB (4 Jaca B HEJIEIIO).

COJEPKXAHUE OBYUYEHUA

10 KITACC

Yucjaa v BLIYUCICHUSA



Panmonaneupie uyucna. OOBIKHOBEHHBIE M JECATUYHBIE OPOOH, MPOILICHTHI,
OeckoHeuHble mnepuoguueckue Apodu. [IpumeHeHue apoOell M NMPOLEHTOB IS
pelIeHus TPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUW U PEANIbHOU KU3HH.

JevictButenpHple  uncna. PanuoHanpHble W UPPALMOHAIBHBIE YMCIHA.
Apudpmernueckue  onepauMM € JCHCTBUTENBHBIMM  4yuciaamMu.  Moayib
JNEHUCTBUTEILHOTO YUCHIAa U €ro cBoicTBa. [IpubOImKEHHbIE BBIYMCIECHNUS, TPABUIIA
OKPYIJICHHs], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ nenelM MnokasareneM. buHom HerotoHa. Hcnosb3oBaHue
NOJXOAIIeH (POPMBI 3aTTUCH ACHCTBUTEIBHBIX YHCEI IS PEUICHHS IPAKTHUECKUX
3a]1a4 ¥ NPEJCTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM IIOKa3aTeleM M €€ CBOWMCTBA, CTEHNEHb C
JEUCTBUTEIIBHBIM IOKA3aTEIIEM.

Jlorapupm umcna. CpoiictBa norapudma. JleciTuuHble M HaTypaibHbIC
Jorapu(Msl.

CHHYC, KOCHMHYC, TaHI'€HC, KOTaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC,
apPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIbHBIE YypaBHEHUS U ypaBHEHUs-ciaeAcTBUs. HepaBeHCTBO,
pelIeHne HEPaBEHCTBA.

OCHOBHBIE METOJIbI PEHICHUS LENbIX U IPOOHO-PALIMOHATIBHBIX YPABHEHUN U
HEPaBEHCTB. MHOTOWIECHbI OT OJHOM IIEpEMEHHOHW. JleJieHne MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHOrous1eHbI ¢ 1IeJbIMU KO3PPUIIUEHTAMU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIINUX CTENEHU U KOPHHU.

WppauroHanbHble ypaBHEHHs. OCHOBHBIE METO/IbI PEILICHHS UPPALMOHATBHBIX
YPaBHCHUM.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOIbI PELICHUS IMOKA3aTEJIbHBIX
YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YPaBHEHUS. OcHOBHBIE METOBI peueHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcCHOBHBIE TPUTOHOMETPUYECKHUE (bopMyIIbI. ITpeobpa3oBanue
TPUTOHOMETPUYECKUX BBIpAXKCHUM. PellieHne TpUroHoMeTpruIeCKUuX ypaBHEHUN.

Pemienne cucreM JMHEHHBIX YpaBHEHUMM. Marpuua CHUCTEMBbI JMHEWHBIX
ypaBHeHul. OnpenenuTrens MaTpULbl 2X2, ero FreOMETPUYECKUIA CMBICII M CBOMCTBA,
BBIYMCJICHUE €r0 3HAYCHHWsI, IPUMEHEHUE OIPEACIUTENS I PELICHUs] CHUCTEMBI



JVMHEMHBIX YypaBHEHHU. PelieHne npukiagHblXx 3aad C IIOMOIIBI0 CUCTEMBI
JUHENHBIX ypaBHeHUH. MccaenoBaHue MOCTPOSHHON MOJIEIN ¢ TTIOMOIIBIO MAaTPHI]
U OTIpEeJICIUTEIICH.

[TocTpoeHne mMareMaTUYECKUX MOJEIEH PEAJTbHOW CHUTYallMd C MOMOUIBIO
ypaBHEHUN W HepaBeHCTB. lIpuMeHeHUEe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYEeCKUX 3aja4 U 3aJa4 U3 pa3jIMdHbIX 00JIacTel HAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusg, crnocoObl 3anaHus QyHKIMH. B3auMmHO o00paTHbIE (YHKIUH.
Komnosumms ¢ynkuuid. ['padux dyHkumu. DieMeHTapHble MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh onpeneneHus U MHOXKECTBO 3HaueHud ¢(yHkuuu. Hynu QyHkuuu.
[TpomexxyTku 3HaKomocTosHCTBA. YETHBIE U Heu€THbIe QyHKIMU. [lepuoandeckue
bynkiuu. I[IpoMexxyTku MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl U MHUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHnasi, KBajgpaTuyHas W JAPOOHO-TMHEHHAs (QYHKIUU. DIEMEHTapHOE
UCCIJIEJOBAaHUE U TOCTPOCHUE UX IPa(PUKOB.

CreneHHast pyHKIUS C HATYpaJIbHBIM U LI€JIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOPHS N-0i CTENEHN Kak (PyHKIIMK 0OpaTHON CTENEHU
C HAaTypaJIbHbIM NIOKA3aTEJIEM.

[lokazatenbHass W Jorapudmuueckass (pyHKIUU, UX CBOWCTBA U TpapUKH.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHoMmerpuueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUUECKUX
(GyHKINNA YUCIOBOTO apTyMEHTA.

O yHKIMOHAIBHBIE 32aBUCUMOCTH B PEAJIbHBIX MPOLECCAX U ABICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4eCKOro aHaJan3a

ITocaenoBaTebHOCTH, CIIOCOOBI 3aJaHUs ITOCNIeoBaTeabHOCTENH. MeTton
MaTEMATUYECKON HHAYKINU. MOHOTOHHBIE M OTPAHUYEHHBIE TTOCIEI0BATEIBHOCTH.
Hctopusi BOZHUKHOBEHUS! MATEMATHMYECKOrO0 aHalM3a Kak aHajdu3a OEeCKOHEUHO
MaJbIX.

ApudmeTrnueckast 1 reomeTpudeckas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON
nporpeccuu. JINHEWHBIN U SKCIIOHEHIMAIbHBIN pocT. Hucno e. Dopmyiia CloKHBIX
MPOLIEHTOB. [cnosib30BaHWE TMPOTPECCHM Uil PELIEHUs pealbHBIX —3aJa4y
MIPUKIIATHOTO XapaKTepa.

HemnpepriBHble (GyHKIMM W WX CBOMCTBA. TOYkdM paspeiBa. ACHMITOTHI
rpadukoB ¢yHkuuii. CBolicTBa (GYHKIMH HENPEpBIBHBIX Ha OTpe3ke. Meton



MHTEPBAJIOB Il PELICHUsS HEpPaBeHCTB. lIpuMeHeHMe CBOMCTB HENPEPBIBHBIX
byHKIM 1715 perieHus 3a1a4.

ITepBas u BTOpas npousBogHble PyHKIMH. OnpesesneHue, reOMeTpUIECKU U
(u3nyecKuil CMbICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  aneMmeHTapHblXx  QyHkumii.  [IpomsBogHass  cymMMbl,
MIPOM3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHokecTBa M JIOTHKA

MHoOXxecTBO, Onepanuy HaJ MHOXKECTBAMH M HMX CBOWCTBA. JlmarpaMmsl
Olinepa—Benna. IlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara Ui
ONMCAHUs pEaJbHBIX I[POLECCOB U SBICHUN, IIPU PELICHUM 3a4a4 U3 IPYIUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTUYECKOr0 OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHECHMUS.

11 KIIACC

Yucsia ¥ BIYMCICHUS

HarypanbHble u nenbie uncia. [I[puMeHeHne NMpU3HAKOB JIEIUMOCTH ILIEJBIX
yrcen, HauOoapui obOmmuit genutens (manee — HOJ]) m HamMensblee oOimee
kpatHoe (manee — HOK), ocraTtkoB mo mosyito, anroput™ma EBkinaa asist pereHus
3a/1a4 B LEJIBIX YUCIAX.

KoMmmnekcHble uncna. AnreOpanyeckas U TPUTOHOMETpUYECKass (POpPMBI
3aliCU KOMIUIEKCHOTO 4YHUCia. ApU(pMETHUECKHE ONepaluud C KOMIUIEKCHBIMU
yuciamu. M3o0paxeHue KOMIUIEKCHBIX YHUCEI HAa KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHn u3 KomIiuieKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETI IS PENICHHS (PU3UMUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

Cucrema v COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI
U CHCTEMBI-CIIECTBHS. PABHOCWIIbHBIE HEPABEHCTBA.

OTbop  KOpHEW  TPUTOHOMETPUYECKHUX  YPaBHEHHUH C  IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHrne TpuroHoMeTpUIECKNX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS TIOKA3aTeNbHBIX U  JOrapuMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PELIEHUS CUCTEM U COBOKYNMHOCTEW pPalMOHAIbHBIX,
UPPAMOHATBHBIX, TIOKA3aTEeIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaAMETPaMHU.



[IpumMeHeHre ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 U 337a4 U3 pa3IMyHbIX 00IacTell HayKU U PEeabHOM JKU3HU, HHTEPIIpETaIIHs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommosummu ¢yHkuil. ['eomerpudyeckue o0pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJIMHATHOM IIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padmyeckue METOABI pelUICHHs] ypaBHEHUN W HepaBeHCTB. | 'paduueckue
METO/IBI PELICHU 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (QYHKIUM A7 HCCIEIOBaHUS IPOLECCOB H
3aBUCUMOCTEM, KOTOPbIE BO3HHUKAIOT IMPU PEIICHUH 33Ja4 U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre MPOU3BOIHON K MCCIENOBAaHUIO (PYHKLIMHA Ha MOHOTOHHOCTH U
skcTpeMymbl. Haxoxaenne HanOoIbIIero 1 HAMMEHbBIIIETO 3HAYEHU HEeMPEPhIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NPOW3BOMHOM JUII HAXOXKIACHUS HAWIyYIIEro peuieHUus B
NPUKIAIHBIX 3aJa4dax, [JIs ONpENETEHUs CKOPOCTHM M YCKOpPEHHs IIpollecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TMepBoOOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoX1eHUs! IepBOOOPa3HBIX.

Nuterpan. ['eoMeTpryecKkuii CMBICT UHTErpasia. Berarcienue onpenesr€éHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpumeHeHue wHTErpana s HAXOXKICHUS IUIOMIAEH IJIOCKUX (GUIyp U
00BEMOB T€OMETPUYECKHUX TEIL.

[Tpumepst pemenuit  nuddepeHIHATBHBIX  ypaBHeHUH. MaTteMaTtndeckoe
MOJICJIMPOBAHUE pEAlbHBIX MPOIECCOB C€ MOMOUIbI0  Au(depeHIInaTbHbIX
YPaBHEHHUM.

[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHbB) HA YVPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHNIA

JIMYHOCTHBIE PE3YJIBTATHI
1) rpaJaaHCKOT0 BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON TO3UITMN 00YJarONIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOr0 00I1I€CTBa, IPEICTABICHUE O MATEMATUYECKUX



OCHOBaX (DYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYP
IPaXIaHCKOT0 00111ecTBa (BEIOOPHI, OIIPOCHI U IPYTO€), YMEHHE B3aUMO/ICHCTBOBATh
C COITMaIbHBIMU MHCTUTYTaMH B COOTBETCTBHMH C MX (PYHKIMSIMHU U Ha3HAUCHUEM;

2) NATPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTh POCCUUCKON TPAKTAHCKOW UACHTUYHOCTH, YBOXKCHHS K
MPONJIOMY M HACTOSIIIEMY POCCHHCKON MaTeMaTHKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMATUYECKOM IIKOJIBI,
WCIIOJIB30BAaHUE OTHUX JIOCTHIKEHMM B JPYyrUX HayKaxX, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME AYXOBHBIX LIEHHOCTEH POCCHIICKOTO HAapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO IMOBEICHHUS, CBS3aHHOIO C IPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKHU U I€ATEIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO Oy TIyIIETO;

4) 3CTETHYECKOr0 BOCIIUTAHUSA: 3CTETUYECKOE OTHOLIEHUE K MUPY,

BKJIFOYAs 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEMN, 00BEKTOB, 3a/1a4, PEIIEHUH, pacCyKICHHI, BOCIPUUMYUBOCTD K
MAaTEMATUYECKUM acCleKTaM pa3JIMYHbIX BHUJIOB HCKYCCTBA; S) (GHU3HMYECKOro
BOCIIUTAHMA:

c(OpMHPOBAHHOCTh YMEHUS IPUMEHATh MaTEMaTUUECKUE 3HAHUS B THTEpECax
3I0pPOBOTO M Oe30IMmacHoro obpasza KHU3HH, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY
3I0POBbIO (30POBOE MUTAHUE, COATIAHCUPOBAHHBIM PEXUM 3aHATUNA U OTIbIXA,
peryispHas (u3MuecKas aKTHUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE IIpU
3aHATUAX CIIOPTUBHO-0310POBUTEIIBHOMN AESATENBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyIy, OCO3HAaHWE LIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuuyHbiM  cpepam  MpodeCCUOHANBHOU  JEATEIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymedr mpodeccun © peann3oBbIBATh COOCTBEHHBIC JKHU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTE€MaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTD K aKTUBHOMY YYaCTHIO
B PCIICHUU TMPAKTHYECKUX 3a7ad MaTeMaTHYCCKOW HANpaBJICHHOCTH; )
IKOJIOTHYECKOT0 BOCIIUTAHUSA:

C(OPMUPOBAHHOCTh  AKOJOTMYECKON KYyJIbTYpbl, TMOHMMAHUE BIIMSHUS
COLIMAJIBHO-DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE NMPUPOJHOW M COLUAIBHOU
Cpelbl, 0OCO3HaHHE TNI00aTBHOrO XapaKkTepa 3KOJOTUYECKUX MpoOIeM, OpUeHTAIHS
Ha TPUMEHEHHE MAaTEeMaTUYECKUX 3HAHWM [UId pelleHus 3ajad B 00JIacTH



OKpY’Kalolel cpelbl, IUIAHUPOBAHUE TOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKU, TOHUMAaHUE MaTeMaTHYECKON
HayKH Kak cepbl 4eJT0OBEUECKOU IeSITEIIBHOCTH, 3TANOB €€ pa3BUTHS M 3HAYUMOCTHU
JUISl pPa3BUTHUS LIMBUJIU3AIMHU, OBJIAJCHUE S3BIKOM MATEMaTUKU U MaTeMaTH4YECKOU
KYJBTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIISATH MPOSKTHYIO
U UCCIIeIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUSA ba3oBbie

JOrHYeCKHe e CTBUA:

BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMATHYECKUX

OOBEKTOB, TOHSATHUM, OTHOIICHHN MEXITY MMOHSTUSIMH,

bopMyIIMpOBaTh ONpe/IeeHUs MMOHITHH, YCTaHABIMBATh CYIIECTBEHHBIN

MPU3HAK KiIacCUUKAINKI, OCHOBAHUS JUIsl 0000IIEHUS U CPAaBHEHUSI, KPUTEPHUH

MIPOBOJIMMOTr0 aHAJIN3a; BOCHPUHUMATb, dbopmynupoBaTh U

npeoOpa3oBbIBATh CYXACHUS: YTBEPAUTEIbHbBIC U OTPUIIATEIbHEIE,

CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIIOBHBIC, BBISBIISITh MAaTEMAaTHICCKHEC

3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYMS B (paKkTax, JaHHBIX,

HaOJII0JICHUSIX U YTBEPKICHUSIX, TIpeJIaraTh KpUTEPUHU JIJIs1 BHISBJICHUS

3aKOHOMEPHOCTEH U MMPOTUBOPEUHIL; JeiaTh BEIBOJbI C UCIIOJIH30BAHHEM 3aKOHOB

JIOTUKH, JEAYKTUBHBIX U

WHIYKTUBHBIX YMO3aKJIIOYEHUW, YMO3aKJIIOUCHUI I[0 aHaJIOTMHU; TPOBOJIUTH

CaMOCTOSITEJIbHO JIOKa3aTebCTBA MAaTEeMaTUYECKUX YTBEPKACHUN (MpsSMBbIE U OT

NPOTUBHOIO),  BBICTpaWBaTh  apryMEHTAllUIO, NPUBOAUTHL  NPUMEPHl U

KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIC CYXJCHHUS U BBIBOJBI, BHIOUPATH

croco0 pereHus: ydeOHOW 3a1a4uu (CpaBHUBATh HECKOJIHKO BapHAHTOB PEIICHMSI,

BBIOMpaTh Haubojee TMOAXOMAIUN C YU4ETOM CaMOCTOSITENHLHO BBIJEICHHBIX
KpUTEPHUEB).

Ba3oBhIe uccieaoBarebCKHe AeiicTBUA:

MCIMOJIb30BaTh BOIMPOCHl KaK MCCIEI0BATEIBCKUA WHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE€ U JIaHHOE, (OpMHUPOBATh THUIOTE3Y, apryMEHTHPOBATH
CBOIO TMO3ULHMI, MHEHHE; TMPOBOJUTh CAMOCTOSTEIBHO  CIUIAHUPOBAHHBIN
HKCIEPUMEHT, UCCIIEIOBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEW MaTEMaTUYE€CKOTO



o0BeKTa, SBICHUS, MPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKTy OOBEKTamH,
SIBJICHUSIMH, TTPOIIECCAMU; CAMOCTOSITENBHO (DOPMYITUPOBATH 000OIIEHUS U BHIBOIBI
0 pe3yJbTaTaM NPOBEAEHHOIO HAOMIOIEHUS, MCCIEIOBAaHUS, OLIEHUBATh
JIOCTOBEPHOCTh ~ TIOJYYCHHBIX  pE3yJbTAaTOB, BBIBOJOB U  OOOOIICHUI;
MPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIECCA, a TAKXKE BBIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATH Je(DUIIUTHI HHPOPMALIMH, TAHHBIX, HEOOXOIUMBIX /ISl OTBETa Ha

BOIIPOC U JIJIsl PEIICHUS 3a/1a4u; BBIOUpaTh HH(POPMAIUIO U3 UCTOYHUKOB PA3INYHBIX
TUTIOB, aHAJM3UPOBAaTh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH MHPOPMAITUIO
pa3IMYHBIX BUJOB M (OpM TMPEACTABICHUS; CTPYKTYpHpPOBaTh HWH(OpMaIuio,
MPEACTABIATH €€ B pa3IMYHBIX (hopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJIEKHOCTh nHpopmMau o CaMOCTOSATEIILHO
c(hopMyIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBeEpCcaibHbIe y4eOHbIe AecTBUS O0LeHune:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKJECHUS B COOTBETCTBUU C YCIOBUAMH U
HEJSIMUA OOIIEHMUS, ICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX
U TNHMCBMEHHBIX TEKCTax, [JaBaTb IIOACHEHUS [0 XOJy pEUIeHus 3aJayu,
KOMMEHTHUPOBATH MOJIYYEHHBIA Pe3yibTaT; B XOA€ OOCYKJIEHHUS 3aaBaTh BOIPOCHI
[0 CYILECTBY 0OCYyXJaeMOM TeMbl, MpoOJIeMbl, pelaeMol 3aJaul, BbICKa3bIBaTh
WJIeW, HALEJIEHHbIE HAa IIOMCK PENIECHUS, COMNOCTABJIATH CBOM CYXIEHHS C
CYXJCHUSMH JIPYTUX YYaCTHHUKOB JMajora, OOHapy>KUBaTh pazidiyve U CXOJICTBO
MO3ULKNA, B KOPPEKTHOU (hopme popMyIHpOBaTh Pa3HOTIACUS, CBOM BO3PAKECHMUS;
IIPEACTABIATh PE3YJbTAaThl pPELICHUs 3aJa4d, OJKCIIEPUMEHTA, HCCIEIOBAHMS,
MPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHUS C YYETOM 3ajay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHUS

Camoopranusanus:

COCTaBJISATH IJIaH, aJITOPUTM PEILICHUS 3aJlau, BHIOUpaATh CIIOCOO PEIICHHUS C
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BIAJCTh HaBBIKAMH  IIO3HABATEIBHOW  pEQIIEKCUU  KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTENIBHBIX MPOILECCOB, UX PE3YIHTATOB, BIAAETh
crnocobaMu CaMOMNPOBEPKH, CAMOKOHTPOJS Tpolecca W pe3yibTaTa pelieHUs



MaTeMaTHYeCKOM 3a/1a4u; MPEBUICTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPU
pElIeHUN 3aJauyd, BHOCHUTH KOPPEKTHUBBI B JIE€ATEIbHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, JAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHWBAaTh COOTBETCTBHE pe3yjbTaTa €M M YCJIOBHSIM, OOBSCHATH MPUYUHBI
JOCTUKEHUSI WIH HEJOCTUKEHUS! PE3YJbTAaTOB JAEATEIbHOCTH, HAXOAUTh OLUIUOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHMMAaTh U HUCIOJb30BaTh MPEUMYILECTBA KOMaHAHON M HWHJMBUIYaJbHOU
paboThl MpU pEHIeHUMH YYEOHBIX 3a]ad, M[PUHUMATH LEJb COBMECTHOMN
JESTEIbHOCTH, IJIAHUPOBATh OPTaHU3AlMI0 COBMECTHOH paboOThl, pacHpenessTh
BUJIBI pabOT, JOTOBAPUBAThCS, 00CYKIATh MIPOIIECC U Pe3yJIbTaT paboThl, 00001IATh
MHEHHUS HECKOJBbKUX JIIOJEH; ydacTBOBaTh B TPYIIOBBIX Qopmax padOThI
(0OcyxeHnsa, OOMEH MHEHUH, «MO3rOBbIE€ IITYPMbI» U HHBIE), BBIIOIHITH CBOIO
4acTh pabOThl U KOOPJAMHUPOBATH CBOM JEUCTBUS C JPYTMMHU WICHaMU KOMaHJBbI,
OLICHMBATh KaueCTBO CBOEro0 BKJIaJa B OOMMA NPOAYKT N0 KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce oOydaronuics MOIYyYUT CIETYIOUIUE
IpeIMEeTHbIE Pe3yJbTaThl MO0 OTAEIbHBIM TeMaM pabouell MmporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIU3a»:

Yucia ¥ BbIYHCICHHSA:

cBOOO/IHO ONEpUPOBaTh MOHATHAMH: pPALMOHAIBHOE YHUCIO, OECKOHEeuHas
nepuoauyeckas JpoOb, TMPOLEHTHI, HPPALMOHAIBHOE YHUCJIO, MHOXECTBA
palOHAJIBHBIX W JEHUCTBUTEIBHBIX YHCEN, MOIYJb JCHCTBUTEIBHOTO YHCIA;
OPUMEHATH JPOOU U IPOLEHTHI JJIsl PELICHUS MPUKIIAAHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciied 3HAHUW U peajbHOM KU3HU; MPUMEHITh NPUOIMKEHHBIC

BBIYMCJIEHNS, IPABUJIA OKPYTJIEHUS, IPUKUAKY U
OLICHKY p€3yJbTara BEIYUCICHUM;

cBOOOJHO OMNEpUpPOBAaTh TMOHSITHEM: CTENEeHb C IEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOAULYI0 (POpMY 3amucH JEHCTBUTEIBHBIX YUCEN JJISl PELICHUS
NPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX; CBOOOIHO ONEPUPOBATH MOHATUEM:
apu(MeTnyecKuil KOpeHb HATYPabHOM
CTENEHH; CBOOOJHO ONEPUPOBATh IMOHATHEM: CTEHNEHb C PaLHUOHAIBHBIM

nmokasareieM; CBOOOJHO OMNepupoBaTh MOHATUAMM: Jorapudm gucna,

NECATUYHBIE U



HaTypajdbHbIE JOrapudMbl; CBOOOJHO OMEPUPOBATH MOHATUSIMH: CUHYC, KOCHHYC,
TAHTE€HC, KOTAHT€HC
YUCJIOBOTO AapryMEHTa; OINEPUPOBATh NOHATUSIMHU: APKCUHYC, ApPKKOCUHYC U
apKTaHI€HC YMCIIOBOTO
apryMeHTa.
YpaBHeHMs U HEPABEHCTBA:
CBOOOTHO OTIEPUPOBATH MOHATUSIMHU: TOXKICCTBO, YPaBHEHUE, HEPABEHCTRO,
PaBHOCHWIIbHBIE YPABHEHUS W YPABHEHUA-CIIC/ICTBUS, PABHOCWIIbHBIE HEPABEHCTBA;
MPUMEHSTH PA3IUIHBIC METO/IbI PEIICHUS PAIMOHAIBHBIX B IPOOHO-

palMOHAJIbHBIX ypaBHEHUM, NIPUMEHATh METOJ HWHTEpPBAJOB JJsi PEIICHUs
HEPaBEHCTB, CBOOOAHO OMEPUPOBATH TMOHATHUSMHU: MHOTOWIEH OT OJHOMN
NEPEMEHHOM, MHOTOWIEH C LENbIMU Ko3(PHUIMEHTaMH, KOPHM MHOIOWIEHA,
NPUMEHATH JEJIEHUE MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKoM, TeopeMy besy u
TeopeMy Buera aiis perienus 3aaad; cBOOOIHO ONEPUPOBATH MOHITHSIMU: CUCTEMA
JMHEWHBIX YPAaBHEHWW, MATpPHUIA, ONPEACIUTENb MaTpulbl 2 X 2 W ero
TrE€OMETPUYECKUN CMBICH, HCHOJIb30BaTh CBOMCTBA OIpeneiauTens 2 X 2 s
BBIUMCJICHHSI €T0 3HAYCHHUS, MPUMEHSITh OMPEICIUTETN IS PEIICHUS CUCTEMBI
JUHEWHBIX YpaBHEHUH, MOJEIMPOBATh PEAbHbIE CUTYAIlMH C TOMOIIBIO CUCTEMBI
JUHEWHBIX YpaBHEHUH, UCCIIEOBATh IOCTPOECHHBIE MOJIEIH C TOMOLIbIO MATPUI] U
OTpefenuTeNeld, HWHTEPIPETUPOBATh TMONYYCHHBIH pe3yabTaT; HUCHOJIb30BaTh
CBOMCTBA JACHCTBUI C KOPHIMU AJIs IpeoOpa30OBaHUs

BBIPQXEHUI; BBIIOJHATh MPeoOpa30BaHUSl YMCIOBBIX BBIPAKEHUH, COAEpMKAIIUX

CTETIeHHU C
parroHaIbHBIM TTOKa3aTeNeM;

MCITIOJIb30BATh CBOMCTBA JIOTapu(PMOB 11 peoOpa3oBaHus JorapuhMUIECKUX
BBIpQXEHUH;  CBOOOJHO  OMEpPUPOBATH  MOHATHAMH:  HppaIlMOHAJbHBIC,
noKa3aTelbHbIE U JIOTapU(MUYECKHE YpAaBHEHHUS, HAXOIUTh WX PEIICHUS C
MOMOUIbIO PABHOCUJIBHBIX MEPEXO0/I0B WIIM OCYIIECTBIISASA TPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHbIE TPUTOHOMETpUUECKHE (POPMYIIBI AJIs MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX  BBIPAXKEHUH; CBOOOJHO  ONEPUPOBATH  MOHSITHEM:
TPUTOHOMETPUUYECKOE YpaBHEHUE, TPUMEHATh HE0O0XoaAuMble (HOpMyNbl s
pEIICHHUs OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPaBHEHHH, MOJIEIHPOBATH
pealibHble CUTyalldd Ha SI3bIKE alreOphbl, COCTABJIATh BBIPAKEHUS, YpaBHEHMUS,
HEPAaBEHCTBA 10 YCJIOBHMIO 3aJauyd, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM arrapaTa ajareopsl.

DyHKUMM U TPapuKu:

CcBOOO/IHO ONEpPUPOBATH MOHATUAMU: (PYHKLHSA, CIIOCOOBI 3a4aHUs (YHKIIUH,
B3aMMHO OOpaTHble (QyHKIUM, KoMmmo3uuus GyHKIui, rpaduk QyHKIUY,



BBITIOJIHATHh DJIEMEHTapHbIC MpeoOpa3oBaHusi rpadukoB (QyHKIHUI; CBOOOIHO
OTIEpUPOBAThH OHATHIMU: 00JIACTh OMPEEICHHS M MHOYKECTBO

3HaYeHUH (QYHKIWHU, HYIH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA; CBOOOIHO
OTepUpOBaTh TIOHATHAMU: YETHBIC W HEYETHBIC (YHKIWH, IEPUOINUCCKHUC
(GYHKIIUHM, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMH, MaKCHMyMbl M MUHUMYMBI
byHKIMKA, HanOONbIIEE W HaWMEHbIICe 3HAUCHHE (YHKIMM Ha MPOMEXKYTKE;
CBOOOTHO OTIEPUPOBATH MOHATUSAMHU: CTeTICHHAS QYHKIINS C HATYPAJTbHBIM U

HeabIM ToKa3zareneM, rpaduk CTENeHHOM (YHKIMU ¢ HaTypaldbHBIM U IEJIbIM
mokasaresnemM, rpa@uk KOpHS N-od CTeneHW Kak (yHKIUU OOpaTHON CTENEHH C
HaTypaJbHBIM MTOKA3aTEJIEM; ONIEPUPOBATH MOHATUSIMU: JIMHEWHAs, KBaApaTUYHAas U
JTpOOHO-TMHEHHAS

(GyHKIUY, BBINOJIHATH 3JIEMEHTAPHOE UCCIEOBAHUE M MOCTPOCHUE UX TPaPUKOB;
CBOOOJTHO OTIEpUPOBATH MOHATUSMU: TIOKa3aTeIbHas U JJorapumudeckas QyHKIUH,
X CBOMCTBAa W TpaduKH, UCIOIb30BaTh UX TpadUKW IJi1 PEIICHUS YpPaBHEHU;
CBOOOJ/IHO OMEPUPOBATH MOHATUSAMU: TPUTOHOMETPUYECKASI OKPY>KHOCTb,
ONpEJICICHUEe  TPUTOHOMETPUYECKUX  (DYHKIIMH  YHUCIOBOTO  apryMeHTa;
UCIOJIB30BaTh rpaduku QYHKIUNA 711 UCCIEOBAHUS TIPOIIECCOB U 3aBUCUMOCTEH
IIPU peIeHUH 3a7a4 U3 JPYTUX yUeOHBIX TPEAMETOB U peaIbHOM KU3HU, BBIPAKATh
dbopmyramMu 3aBUCUMOCTH MEXK/y BEIMUYNHAMU;

Hauana MaTeMaTH4ecKOro aHajamnsa:

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: apudMeTHUecKass M TreoMeTpuuecKas
nporpeccusi, 06CKOHEYHO YOBIBaOIIasi TEOMETPUYECKAsl MPOrpeccusi, TUHEUHBINA 1
HKCTIOHEHIIUATILHBIN POCT, (POpMYyJIa CIOKHBIX MTPOLIEHTOB, UMETh MIPEICTABIICHUE O
KOHCTAHTE; UCIIOJIb30BaTh IPOTPECCUU JISI PEUIEHUS PEATbHBIX 3a/1a4 TPUKJIIATHOTO
Xapakrepa;

CBOOOIHO OMEpUPOBATh MOHATUSAMHU: TOCIEIO0BATEIBHOCTD, CIIOCOOBI 3aJaHus
MOCJIE0BATEIbHOCTENH, MOHOTOHHBIE W OTPAHUYEHHBIC MOCIEAOBATEIBLHOCTH,
MOHMMATh OCHOBBI 3apOXKJICHHMS MaTeMaTUYeCKOro aHajih3a KakK aHajiu3a
OECKOHEYHO MaJIbIX; CBOOOHO ONEPUPOBATH MOHITUSIMU: HETIPEPHIBHBIC (PYHKITUH,
TOYKH
paspbiBa rpaduka (QyHKIMH, acUMOTOTHI Tpaduka (QyHKIUU, CBOOOIHO

oTepupoBaTh MOHATHEM: QYHKIIUS, HETIPEPHIBHAS HA OTPE3KE,

MPUMEHSATh CBOWCTBA HEMPEPBIBHBIX (PYHKIUN M7l pelieHus: 3ajay; CBOOOIHO

ONEPUPOBATH MOHATUAMU: TIEPBAsI U BTOPAsi IPOU3BOIHBIE
dbyHKUIMH, KacaTenbHas K rpaduky (YyHKUWU; BBIUMCISATH MPOU3BOIHBIE CYMMBbI,

MPOU3BEJEHUS, HACTHOTO U KOMITO3UIIMH
nByX (YHKIWA, 3HATh MPOW3BOJHBIE BJIEMEHTAPHBIX (DYHKIIMI; HCIIOIH30BaThH

TEOMETPUUYECKUNA U (PU3NIECKUN CMBICIT MPOU3BOTHOM ISt



pelieHus 3a1ad4.
MHo:xecTBa M JIOTHKA:
CBOOOJIHO  ONEpUPOBATH  MOHSATUSMHU: MHOXKECTBO, ONEpaluud  Haj
MHO’KECTBaMU; UCTOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi ONUCaAHUS
pealbHBIX
MPOIIECCOB M SIBIICHHI, MPU PEUICHUWU 3aJad U3 JAPYTrUX Y4YEOHBIX MPEIMETOB;
CBOOOJIHO ONIEPUPOBATH MOHATHIMU: OIpeCICHUE, TeopeMa, YpaBHECHHUE-
CJIEICTBHE, CBOMCTBO MAaTeMaTHYECKOT0 00BEKTa, JOKa3aTeIbCTBO, PABHOCHUIIbLHBIC
YPaBHECHUS U HEPABCHCTBA.

K konmy oOydenuss B 11 kjacce oOydaroniuiics MOJIYYUT CIEAYIOLIUE
MpPEIMETHBIE PE3YJIbTAThl MO OTJACIBHBIM T€MaM paldoueil MporpaMMbl y4eOHOTO
Kypca «Anredpa u Havajla MaTeMaTUYECKOTrO aHaIU3a:

Yucaa 1 BBIYUCICHUSA:

CBOOOTHO ONIEPUPOBATH MOHATUSAMU: HATYPATbHOE U IIEJIO€ YHCII0, MHOXKECTBA
HaTypaJIbHBIX U IEIbIX YUCEN, UCTI0JIb30BATh MPU3HAKH JIETUMOCTU LIEJIbIX YUCET,
HOJ/l u HOK HarypanpHbIX 4uceNl Uil PEIICHUs 3a/lad, NPUMEHSTh alrOpUTM
EBknuaa; cB0OOOAHO ONepUpOBaTh MOHITUEM OCTaTKA MO MOJIYJIIO, 3aMUChIBAThH
HaTypaJbHBIE YKCJIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHS; CBOOOTHO
ONEPHUPOBATH MOHITUSAMHU: KOMILJIEKCHOE YHCIIO U MHOKECTBO KOMILJIEKCHBIX YUCET,
MPEICTABIIATh KOMIUIEKCHBIE YHClia B anreOpandeckodl U TPUTOHOMETPUUYECKOMN
dbopme, BBINOTHATH apU(METHUYECKUE OMepaluu ¢ HUMHU M H300pakaTh Ha
KOOPJUHATHOM TJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATh MOHATUSIMU: HppalMOHAIbHBIE, MOKa3aTelbHBIE U
jJorapuMUYECKHE€ HEPaBEHCTBA, HAXOJUTh WX PEHICHUS C  IOMOIIbIO
PaBHOCWIBHBIX TE€PEXO0JIOB; OCYIIECTBIATHL OTOOpP KOPHEH MpH PpEIICHUH
TPUTOHOMETPUYECKOTO  YpaBHEHHUsS; CBOOOJHO  ONEPUPOBATH  TOHATHEM
TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSATh HE0OXOoauMble (DopMysbl s
pEeIIeHUs] OCHOBHBIX THIIOB TPUTOHOMETPUYECKHUX HEPABEHCTB; CBOOOIHO
OTIEpUPOBATh TOHATUSMH: CUCTEMAa U COBOKYIMHOCTh YpPaBHEHUW W HEPABEHCTB,
PABHOCHJIBHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUS] CUCTEMbI U
COBOKYITHOCTEW  pallMOHAIbHBIX,  UPPALMOHAIBHBIX,  [OKAa3aTeNbHBIX U
JorapuMUYECKUX YPAaBHCHHUIN U HEPABECHCTB;

peuarhb palMOHaJbHEIE, HppalMoHaIbHEIE, MoKa3aTeJibHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHME YpaBHEHHS] M  HEPaBEHCTBA,
coJlepKalllie MOJYJIM M TapaMeTpbl; MPUMEHATh Tpaduyueckue METOAbl IS
pELIEHNs] YpaBHEHUIN U HEPABEHCTB, a



TAaK)K€ 3aJad C IapaMeTpaMuy; MOJEIUPOBATH PEAJbHbIE CUTYallMM Ha S3bIKE
anredpbl, COCTABIIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U UX CHCTEMBI IO
YCIIOBHIO 33J]a4M, UCCIEA0BATh MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM almnapara
anreOpbl, THTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTarT.

DOyHkuuu U rpapuku:

CTPOUTH TpapvKy KOMITO3ULIMU (PYHKITUI C TIOMOIIBIO AIEMEHTAPHOTO
MCCJICIOBAHUSI U CBOMCTB KOMITIO3UIIMU JIBYX (DYHKIIMI; CTPOUTH T€OMETPUYECKUE
oOpa3pl ypaBHEHHH M HEPaBEHCTB Ha KOOPAMHATHON IUIOCKOCTH; CBOOOIHO
ONEPUPOBATH MOHATUAMU: TPAPUKU TPUTOHOMETPUUECKHUX
GyHKIUN; TPUMEHATh PYHKIIUM JIJI1 MOJICTUPOBAHUS U UCCIICIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana maTreMaTH4ecKOro aHajmsa:

MCITIOJI30BATh MIPOU3BOIHYIO VISl UCCIIEIOBAHUS (DYHKITMUM HA MOHOTOHHOCTD
U OKCTPEMYMbI; HaxXOJUTh HauOOJbIIEE M HAWMEHbIlIEe 3HAYCHUS (QYHKIUU

HEIMPEPHIBHOM Ha
OTpE3KE;

UCIIOJI30BaTh MPOU3BOJHYIO JJII HAXOXKJIEHUS HAWIY4ylIero peleHus B
MPUKIIAJIHBIX, B TOM YUCJIE COLIMATIbHO-3KOHOMUYECKUX, 3a1a4ax, AJIsl ONPEACICHUS
CKOPOCTHU U YCKOPEHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;

CBOOOJHO  ONEpPUPOBATH MOHATUAMM: TEPBOOOpa3Hasi, OINpeAeIIEHHbIN
WHTErpajll, HaXOAUTh TMEPBOOOpPA3HBIC DJIEMEHTAPHBIX (GYHKIUNA W BBIYUCISTH
uHterpai no Gpopmysie HerotoHa-JIeitOHuIa; HAXOUTH IUIOMIAAM TUIOCKUX (QUTYD U
O00BEMBI TEJI C MOMOIIBIO WHTErpalia; UMETh MPEJCTABICHUE O MAaTEMaTHYECKOM
MOJEIMPOBAHUU HA NIPUMEPE
cocTaByieHHs TUPPepeHIINaNbHBIX YPABHEHHI; pelllaTh NPUKIIAIHbIE 33/1a41, B TOM

YHUCJIE COLMATIBbHO-3KOHOMUYECKOTO U

(bHSI/I‘-IeCKOFO XapakTepa, CpcacTBaMU MaTCMAaTHYCCKOI'O aHaJIN34a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyectBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3geyioB U TeM (uudposBbie)
n/n NMPOrpamMMbl Konrpoaen  Ipaxruieckue oOpa3oBaTe/ibHbIE
Bcero ble paboThI padoThbI pecypeni
MHoxecTBO JeHCTBUTENBHBIX qHCel.
1 MHuorounensl. PanuonaneHbie ypaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMbI IMHEHHBIX YpaBHEHUM
5 Oynkuuu u rpaguku. CreneHHas QyHKIUS C 12 1
LEJIBIM [TOKa3aTeIeM
3 Apudmernueckuii  KOpeHb N-0il  CTENEHH. 15 1
WppaunoHanbHble ypaBHEHUS
4 [TokazatenpHast QyHkusa. [lokazarenbHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas byHKLHS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 Tpuronomerpuueckue BBIpayKEHHS u 99 1
YpaBHEHHS
7 ITocnenoBareabHOCTH U IPOTPECCUH 10 1
8 HenpepsiBable pynkiuu. [IponszBoanas 20 1
9 [ToBTOpenune, 0000IICHUE, CHUCTEMATHU3AIMS 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KIIACC

KoauuecTBo yacos DJIeKTPOHHbBIE
Ne HaumenoBanue pa3iesioB H TeM (undposbie)
n/n NPOrpaMMBI Beero Konrposbnpie | IIpakTHyeckue | ogpasoBarebHbIe
paﬁOTbl paﬁOTbI pecypcbl
Hccnenoanue GpyHKIMIA ¢ TOMOIIBIO
1 MIPOU3BOJHOM 22 1
2 ITepBooOpasHast 1 HHTETpa 12 1
I'paduku TpUroHOMETpUUECKUX (PYHKIIHI.
3 TpuronomeTpuyeckrue HepaBeHCTBA 14 1
HppanmonansHble, OKa3aTeNbHbBIE U
4 norapuMuuecKre HepaBeHCTBA 24 1
5 KommnekcHeie uncna 10 1
6 Harypanbnbie u nenbie yncina 10 1
CucreMsbl paliioHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX 12 1
ypaBHEHUI
8 3ama4y ¢ napaMeTpamu 16 1
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH
9 3HAHWI 16 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Marematuka. AnreOpa 1 Hadyajla MaTeMaTUYeCKOro ananusza, 10 kiacc/

Mep3nsaxk  A.I'., Homuposckuii [.A., IlomaxkoB B.M.; nox penakuuen
[Tomonbckoro B.E., OOmecTBO ¢ OrpaHUYEHHONH OTBETCTBEHHOCTHIO
M3marensckuit  nieatp «BEHTAHA-T'PA®y»; AxknuonepHoe 001mecTBoO
«3narensctBO «lIpocBemienue»

* Maremaruka. Airebpa U Hayajia MaTeMaTH4eCKoro aHanusa, 11 kmacc/
Mep3nsax  A.I'., Homuposckuii [.A., IlomsxkoB B.M.; mon penakuuen
[Togonsckoro B.E., OOmectBo ¢ OrpaHWYEHHOM OTBETCTBEHHOCTHIO
Mznarensckuit nentp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO

«3parenbctBO «lIpocBenieHne»

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

- Anrebpa u Hauajga MaTeMaTHYECKOTO aHaIM3a. MeToIMueCKre peKOMEHTalluu
K yueonuky 1. A.Anumos, FO.M.Konsirun, H.E.®énopos - AnreOpa u Havaia
MaTeMaTndeckoro anamms3a. 10-11 Kimaccel : METOAWMYECKOE IOCOOHEe IS
yuutens / A.I'. Mopakosuy, [1.B. Cemenos. - M. :

Muemo3suna, 2010. - 202 c. : uin.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1) Yun.py [DnekrponHsiii pecype] - https://uchi.ru
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