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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Asrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B IMpPOrpaMMe CpeaHEero oOIiero obOpa3oBaHWUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpYET
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0ydYaloNmuXcs Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO Yy4eOHOro Kypca OOydJaromuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIupyeT CBOU
JOCTHKEHHS] B MAaTEeMaTH4IecKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrO aHalu3a 3aKiaJlbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJS JalTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOI kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHajli3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCYKIaTh JIEAYKTUBHO, MCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuenus yueGHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOTO
aHaM3a» 00ydYaroIuecs IMONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENIEH PEeajbHbIX CUTYAallUH,
UHTEpPIIPETallud  TOJYYEHHBIX  PEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHblii Kypc 00anaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 y4eOHBbId MaTepuaj, CIOCOOCTBYIOIIUN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOJKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETLHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yIbTar.

B ocHOBe MeToaMKHN 00y4deHHs anredpe 1 HayajaaM MaTeMaTHIeCKOTo aHalIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYESHHS.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MaTeEMaTHUECKOT O aHATH3ay
BBIIETICHBl  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToanYeckue JuHun: «Yucna u
BbIUucieHus», «DyHKIMK U Tpadukm», «YpaBHEHUS M HepaBeHCTBa», «Hawama
MaTeMaTHYeCKOro aHanu3a», «MHOXKecTBa © JIoOTMKa». Bce OCHOBHBIE
COJEPKATENbHO-METOANYECKUE JIMHUM HU3Yy4aloTCsl Ha MPOTSHDKEHUHU JABYX JIET



oOy4eHHs Ha YPOBHE CpeHET0 0011ero 00pa3oBaHus, €CTECTBEHHO JOTOIHSS IPYT
Jpyra ¥ IOCTENEHHO HACHIIIasCh HOBBIMH TeMaMu U pasfenamu. J{aHHbIi yaeOHbIi
KypC SBIISIETCS HHTETPaTHBHBIM, MOCKOJBKY OOBEeIuHSET B cebe colepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX IAWCIMIUINH, TaKMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIN3, TEOPHS MHOYKECTB, MaTeMaTHYecKas JIoruka u ipyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX MOCJIEI0BAaTEIIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalWH, TPUMEHSATh 3HAHUS,
MOJlyYeHHBIC TIPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/ayd, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpHO-MeTOIMYecKass JUHUS «YUKcia W BBIYHCICHUS) 3aBEpIIacT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO
HA4aToO Ha YpOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsiercss (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3IHMUHBIX
dbopM 3amucu ymcna, yMEHHUE JAeNaTh NPUKHUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOy4arolnIMMCsi MHOKECTBAa HaTypalbHbIX, IEJbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCeN, O0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaMOHATIBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKKe
U3BJICYCHHE KOPHS HATYpaJbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTensHOMY PACHIMPEHUIO Kpyra HCIMOJB3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iNyuHbIX 33134
dbopMupyeTcsi IpeaCTaBlI€HUE O €IUHCTBE MATeMAaTUKU KaK HayKH U e€ pOjiH B
MOCTPOCHUN MOJIEJICH PEaJbHOTO MUpa, IIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» peajn3yeTcs Ha TPOTSHKCHHH BCETO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs, TMOCKOJIbKY B KaXKIIOM
pazgene IlporpamMMmbl TMpenycCMOTPEHO peLIEHHE COOTBETCTBYIOMIMX 3afad. B
pesynbprare oOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoOHaNbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUYECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
coaepkammx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBaHUM (PYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIaJIHBIX
3a]a4 W 3a7a9 Ha HaXOXKJEHUE HanOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIIUH.



JlanHast comepkaTeNbHAas JIUHUS BKJIIOYAET B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anreOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00yJaromuxcs, (OPMHUPYIOTCS HABBIKU JCTYKTHBHBIX PacCyKICHUH,
paboOThl ¢ CHUMBOJBHBIMH (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3hPpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOMKHOCTH KAK SI3bIKA HAYKH.

ConepxkaTtenbHo-MeToANYEeCKass JUHUA «DyHKUIUM U TpaduKu» TECHO
neperyieTaeTcss ¢ APYTMMH JIMHUSIMU Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadukoB, UCHOIb30BaHUE (QYHKIMN 71 PEIIeHUs 3ajlady U3 JAPYruX y4eOHBIX
MPEAMETOB U PEATbHOMN KU3HU TECHO CBSA3AaHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaK ¥ C pEIICHUEM ypaBHEHW M HepaBeHCTB. Ilpu »ToM OoJblIOe BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMy 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMU BEJIMYMHAMH, MCCIIEIOBATh TOJYyYECHHbIE (PYHKIIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil copepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKIY BETUYMHAMU B PA3JIMUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYT KaKk MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX OOYYarolmuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTH CTPOUTH
rpaduKky  CIOXKHBIX (YHKIMHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAQYCHUS, BBIYUCIATH IUIOMAAU (GUryp U oOBEMBI TeJ, HaXOAUTh CKOPOCTH U
yCKOpeHusi TiporieccoB. JlaHHasi cojep:kaTeiabHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MAaTEMAaTHYECKUX MOJIeJIeH pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYUIIIeE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COUAIBHO-
SKOHOMMYECKHUX, 3aJayaX. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTEeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronuecs y3HatT O BBIIAFOIIAXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKH KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOs DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT Hau0oJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSAIONIMN BCE pa3Jieiibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUTUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBINH S3BIK
COBPEMEHHOW MAaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruMm BaXHbIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM U CJEJOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHS  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
o0Oy4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreObpa W Hayajga MaTEMaTUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, WCCIEAOBAHMS O3TUX MOJENIed C TOMOIIBIO afmapara aireopbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIpPETAlMH TMOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIEKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCS I pEelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCEe U3YUCHHUS BCEX TEM y4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCIICHUS

PanmonaneHpie umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoguueckue npodu. IlpumeHneHue npobeil M MPOLEHTOB IS
pelIeHus IPUKIAJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciiell 3HAHUW U PEANIbHOU KU3HH.

JlelictBuTenpHble  4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckrue onepanMy ¢ JCUCTBUTENIBHBIMU  4YHUCIaMd.  Moayiib
JNEHCTBUTENBHOTO Ynciaa U ero cBoicTBa. [IpnOnmkEéHHbIE BBIYUCICHUS, MTpaBUiia
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hbrotona. Hcenmonbe3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPEeCTABICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOKCTBA.

CreneHp C palMOHAIBHBIM II0KA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymucna. CpoiictBa norapupma. J[leciTUuHBIE U HATypalibHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aApPKKOCHHYC M ApKTaHI€HC YMCJIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHUSI M YpaBHEHHMs-ClencTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHsl OT OJHOM NepeMeHHOW. JleneHue MHorouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOrousieHs!I ¢ 11es1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUM, COJIEPKAIINX CTEIEHU U KOPHHU.

HppauroHanbHbie ypaBHEHUSI. OcHOBHBIE METO/]1bI penieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJBI PEIICHUS IMOKAa3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, CONEPIKALIUX JOrapru(MBbI.

Jlorapudpmuueckue YPaBHEHUS. OcHOBHBIE METO/IbI peuieHus
Jorapu(pMUUECKUX YPaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpeienuTenb MaTPUILLI 2X2, €ro TEOMETPUUYECKUIM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENENIUTENs M1 PEUICHUS CUCTEMBbI
JVUHEWHBIX ypaBHEHMI. PelieHne NpHUKIagHBIX 3aJa4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOJAENH € TTIOMOIIBIO MaTPHII
Y OIIPENCIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEAlbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUKHU

@yHkus, crnocodbl 3agaHus (QyHKOuU. B3auMHO o00patHble (QyHKIUU.
Komno3zummss @ynkuuii. I'papuk  yHKIMM. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6nactb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTosiHCTBA. UETHbIE 1 Heu€THbIe pyHKUUU. [lepuoauyeckue
¢bynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
¢bynkunn. Hanboupliee 1 HauMeHblIee 3Ha4yeHus1 QyHKIMKM HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEJOBaHUE U TOCTPOCHUE UX IPapUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U 1I€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs n-0i CTEMEHU KaK (PyHKIMK OOpaTHOM CTENEeHU
C HaTypaJbHbIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKINNA 15 pelIeHUs ypaBHEHUH.

TpuronomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKLIMNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpoOIEccax M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHajm3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMU. MOHOTOHHBIE U OTpaHUYEHHbIE MOCTIEA0BATEIbHOCTH.
HcTopusi BO3ZHMKHOBEHHUS MAaTEeMaTHMYECKOTO aHall3a Kak aHaiu3a OeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMETpUYECKON
IIPOTpecChH. JINHEVHBIN U 3KCITOHEHIMAIBHBIN poCcT. Yncio e. PopmyJia CI0KHBIX
npoueHTOoB. Mcnonb30BaHWE MPOTrpeccUuu Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepriBHble (QYHKIMH W HX CBOWCTBAa. TOYKM pa3pbiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHWS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1ay.

ITepBas u BrOpas npousBoaHble GyHKIMHU. OnpeeseHne, reOMETpPUUECKUN U
buznyecKkuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBogubie  snmemeHTapHbiX  ¢yHkmuil.  I[IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oOIlepalld HaJ MHOXKECTBAMM M HMX CBOMCTBA. Jluarpammsbl
Onnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHWUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie n nensie yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1ist pereHus
3a/1ay B LEJIbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKkue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [IpuMenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3aJ1ay ¥ 3a/1a4y U3 pa3InyHbIX 00JIacTel HAYKU U PEaIbHOW KU3HU, HHTEPIIPETALUS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH I HCCIEIOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUM 3a7ady M3 JPYTrux Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero ¥ HAMMEHbIIEr0 3HAYEHUI HEMPEPbIBHON
(yHKLIHH Ha OTPE3KE.

[IpumMeHeHne NPOU3BOAHOM U HAXOXKICHUS HAWIY4IIEer0 pPELICHUs B
NPUKIIAIHBIX 3aJadax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHMsS Ipouecca,
3aJlaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxaeHus nepBOOOpa3HbIX.

NuTterpain. ['eoMerprueckuii CMbICI MHTETpaIa. Berauciaenue onpeaenéHHoro
uHTerpana no gopmyne Hetotona-Jleionuna.

[TpumeHeHre MHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHeHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIBI0  auddepeHIInaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YYaOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, PEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLECIYP
IpakJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCKI WU JIpyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUUCKONW MAaTE€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJOrusaX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYTyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pELICHUH, pacCyKI€HUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3InuHbIX BUJOB UCKYCCTBA;

5) pusnveckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEeryisipHas (U3NYecKass aKTUBHOCThH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrn W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, IOHHMAaHUE BJIUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HUX BO3MOXXHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cpepbl 4eI0BEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS IUBUJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJIbTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABINBATh CYIECTBEHHBIN MpPU3HAK KiaccU(]UKaIuy,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U POTUBOPEYMN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh aPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS 1 BBIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIlEHUs, BEIOUpATh HanboJee MOIXOAAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIIMpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BBIABUTATH
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nunpopmanueii:

BBISBJIATH JeUUUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTb MOSCHEHHWS [0 XOAY pELICHUs 3a/1auu,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJI¢ OOCYXXJIeHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIIATh CBOM CYXICHUSA C CYXKICHUAMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me M CXOACTBO MO3UILMN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 33a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaTh (opmar BBICTYIUIEHHS C YYETOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHbIC YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISTh ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BRIOUpATh CIIOCOO pelIeHus C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH C YYETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yJsibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LEIU U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelIeHHH YYeOHbIX 3a7ady, NPUHUMATh I€Ib COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJIBI pa0OT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHHoOBBIX (opMax paboThl (0OCyxkIaeHUS, OOMEH MHEHHUM,
«MO3TOBBIE IITYPMbD) U UHBIE), BHIITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsIM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHaATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paIlMOHATBLHOE YHUCIO0, OCCKOHEUYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHWS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NPUOIMKEHHBIE BBIUYMCIICHUS, ITpaBUjIa OKPYTICHUS, IPUKUIIKY U
OLICHKY P€3yJbTaTa BEIYNCICHUM;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJI0BOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC U apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OIEPUPOBATh MOHATUAMU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS PaUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CcBOOOIHO OINEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOH NepeMEeHHOMH,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOI'O4YJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peleHns 3a1ay;

CcBOOO/IHO ONEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUI CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JJId BBIYHCICHHS €r0 3HAYEHUS,
MPUMEHSTh ONPENCIIUTENIN Ul PELUIECHUsS CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl U ONPEIEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKCHUN,

BBITNOJIHATH MpeoOpa30BaHMs YHUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJIBHBIM [T0KAa3aTeIIeM;

UCITI0JIb30BATh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(MHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYEcKre GOopMyIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peallbHble CHUTYyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHS, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKUMH, KOMHOO3UIMUsA (GyHKUMWA, Tpaduk QyHKOUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHUS U MHOKECTBO
3HaYeHUHN PyHKUNU, HYJIH PYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpOBaTh MOHATUSAMH: UETHBIE M HEYETHbIE (DYHKIMH,
NePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajlbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKIHMH C HAaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHW C
HaTypaJIbHBIM M0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
GyHKUIMH, UX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJeIeHNe TPUTOHOMETPUYECKUX (PYHKIUNA YUCIOBOTO apIyMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA JJI1  MCCIENOBAaHUA TIPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PeaibHON
KHU3HU, BBIpAXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATHAMU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUUECKas MPOrPECCUs], TUHEUHBIN U
HKCMOHEHLUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUM JJIA PELIEHUs peajbHbIX 3aJad IPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIO0BATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiW3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OINEpPUPOBATH TMOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (hYyHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

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

CBOOOJHO OMNEpPHPOBATh TMOHATHUSMU: OIpEAeIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kjacce oOy4aromuics TOJYYHUT CIIEIYIONIUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmsl y4eOHOTO
Kypca «Anrebpa v Hagajia MaTEMaTHYECKOTO aHaTN3ay:

Yuciaa 1 BBIYUCTICHUA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIHLHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJBIX YHCEl,
HOJ/l m HOK HarypanbHBIX 4yucen g pelieHus 3a7ad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOMHO OMEpUpPOBATh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKON (OpMe, BBHIMOIHATH apUPMETHUECKUE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO ONEPHUPOBATh MOHATHSIMH: HPPALMOHAIBHBIE, IMOKa3aTelIbHbIE WU
Jorapu(MHUUECKUe HEPaBEHCTBA, HAXOAUTh UX PEUICHUS C  TMOMOIIBIO
PaBHOCWJIBHBIX IIEPEXOOB;

OCYHIECTBJIATH OTOOpP KOpPHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAumble (GOpMyINbl  JUIsl  PEIIEHHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI 1 COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pearb palMOHAJIBHEIE, UppalOHAIbHBIE, IIOKa3aTelIbHBIE,
jgorapupMuyecKkue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

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

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aureopsl,
MHTEPHPETUPOBATH MOJYUECHHBIN PE3yJIbTAT.

DYyHKIUM U TPAPUKHU:

CTpPOUTHh TpauKU KOMMO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

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

CBOOOJIHO  OINEpPUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPUUECKHUX
(yHkmii;

OPUMEHATh (YHKUMU JJII MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
MPOLIECCOB.

Havana maTeMaTH4ecKoOro aHajm3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JIsl MCCIIEeN0BaHUs (DYHKIIMHM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HauOOJIbIIee U HAMMEHbIIEE 3HAaUeHUS] (PYHKIMU HENPEPhIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO Il HAXOXKJICHHUS HAWIy4ylIero peuieHusl B
IPUKJIAJIHBIX, B TOM YUCJIE COLMATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl OIpeIeIeHUs
CKOPOCTH U yCKOpPEHHS MpoIliecca, 3aJaHHOro (hOpMyIIoi Win rpaduKkoM;



cBOOOZIHO OMEpUPOBATh MOHATUSMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHBIX (YHKUMHA M BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha IpUMeEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  Mpaxruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PalinoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIHS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 |
WppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarensHble 10 |
yYpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHUs
6 TpuronomeTpruyeckue BeIpaXkeHUs U 2 |
YpaBHEHHUSI
ITocnenoBaTeabHOCTH U IIPOIPECCUU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  IMpaxrueckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenr
HccnenoBanmne GyHKIHA ¢ TOMOIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
I'paduku TPUTOHOMETPHUECKUX (YHKITHA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTeJIbHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHble uncna 10 1
HarypanbHbie u 1ienble yncna 10 1
Cucremsl paluoOHAIbHBIX, UPPALMOHAIBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUI
3aza4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBHLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHO03k€ecTBO, Onepauy Hajl
MHO>XECTBAMU U UX CBOMCTBA

KoauuecTBO 9acoB

KonTpoJabHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

Huarpammsl Ditniepa-Benna
[IprMeHeHne TeopeTHKo-

MHOKECTBEHHOTO arrapara Jijisl PeIIeHHs
3amaq

Pannonansasie ynciaa. OOBIKHOBEHHEIE U
JIECATUYHBIC IPOOH, TPOIICHTHI,
OeCKOHEYHBIE TIEPUOANYECKHUE TPOOH

Parmmmonansusie unciaa. OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOU, TTPOIICHTHI,
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH

[Tpumenenue apobeli U MPOIECHTOB IS
pelieHust MPUKIAIHBIX 3a1a4
[Tpumenenue apobeli U MPOIECHTOB IS
pelIeHus TPUKIATHBIX 3a71a4

JleicTBuTenbpHbIE YKcia. PalimonanbHbIe U
HppaloHaIbHbIC YHCTIa

Apudmernueckre onepanum ¢
JNENCTBUTENbHBIMHI YUCIaMU




10

11

Monynb 1eCTBUTENBHOTO YUCIIA U €TI0
CBOMCTBaA
[TpuGi>xE€HHBIC BEIYMCIICHUSI, TPABHUIIA

OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJlibTaTa BRIYUCIICHUN

12

OcHOBHBIE MCTOJbI pCICHUSA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

13

14

15

16

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

MHorowieHsl OT OJHON EPEMEHHOM.
Jlenenre MHOTOUYJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy
MHOTOYJICHBI C EITBIMH
koad¢unmentamu. Teopema Buera

17
18

Pemenne cucreM TMHENHBIX YPaBHEHHAN

Pemenue cucrem JIMHENHBIX YpaBHEHUI

19

Marpuna cucTeMsl JINHEWHBIX YPaBHEHUI.

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS




21

22

[IpuMmeHeHne onpeaenuTeNs 1l PeIeHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

23

24

25

26

Pemenne npukiiagHeIxX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

KoHnTtponbHas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CrcTeMbl
JUHEHHBIX ypaBHEHUH"

OyHKIHS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumuo obpaTtHbie QyHKITUH.
Komnosumus ¢pyHKIimii

I'paduk pyHkuMU. DeMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUN

27

28

29

30

OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HaueHu# QyHkuu. Hynu ¢pyHkum.
[IpomexyTKkH 3HaK MOCTOSHCTBA

YérHble 1 HeUETHBIE QYHKIINU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTHU ()YHKIIUH

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HauOonp1iee 1 HauMeHblIlee 3HaUEHUE
(GYHKITUN Ha IPOMEKYTKE

Jluneiinas, kBagpaTudHas u IpoOHO-
nuHeHas GyHKIun

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOoeHne TPaPUKOB ITUX PYHKITUN




:‘)J'IGMCHTapHOC HCCICO0OBAaHUC U

32 .
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI

1 Crenens ¢ 1esbIM NTOKa3areneM. buaom
HeroTona

34 Crenens c 11eJ1bIM TTOKa3aresneM. bunom
Hsrotona
Crenennast GyHKIUS C HATypalIbHBIM U

35 LeNIbIM ToKa3aTesieM. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabota: "Crenennas
dbynkius. E€ cBoiictBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

18 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIICHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
CoJIepXKalIuX CTENEHU U KOPHU

40 [IpeobpazoBaHust YMCIOBBIX BHIPAKCHUH,
COJIEpXKAIINX CTENEHU U KOPHU

A1 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpXKAIINX CTENeHU U KOPHU
WppaunonanbHbie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
YpaBHEHUHU
Uppanunonansueie ypaBHeHHS. OCHOBHBIE

43 METO/Ibl PEIICHHS UpPaAIlMOHATBHBIX

YpaBHEHUNU




UppanuonansHblie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXOBI B PELICHUH
UPPaLMOHAIIBHBIX YPaBHECHUM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATIbHBIX YPaBHEHUM

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
UPPaLMOHATILHBIX YPaBHEHUM

43 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
VPPALMOHATIbHBIX YPaBHEHUM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTeNIEM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 Kak (PyHKIIMH OOpaTHOU CTEINEeHHU C
HaTYypaJIbHBIM IOKa3aTesleM
Konrponbnas pabora: "CpoiicTBa u

51 rpaduK KOpHS N-Oi CTENEHH.
Wppannonanbubie ypaBHeHUS"

50 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

53 CrermneHb ¢ pallMOHAIBLHBIM MTOKA3aTeNeM U
e€ CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEM U
e€ CBOMCTBA

55 [Toxa3zatenbHast GpyHKIMA, €€ cBOiicTBA U

rpadux




Hcnons3oBanue rpaduka GyHKIUN A5

56 . 1
pelieHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIMN A5 |
pelIeHusl ypaBHEHUM
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

58 METO/Ibl PEIIECHNUS TOKA3aTEIbHbIX 1
YpaBHEHUU
[loka3arenbHble ypaBHEeHUs. OCHOBHbBIE

59 METO/Ibl PEIIEHUS TOKA3aTEIbHbIX 1
YpaBHEHUU
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/Ibl PEIICHUS TOKA3aTEIbHbBIX 1
YpaBHEHUU

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm uyucna. CoiicTBa iorapugpma 1

63 Jlorapudm uucna. CoiicTBa Jorapudpma 1

64 Jlorapudm uyucna. CoiicTBa iorapugpma 1

65 JlecaTuuHbIe U HaTypaJIbHBIE JOTapH(PMbI 1

66 JlecsiTuuHble ¥ HaTypaJlbHbIE JIOTapU(PMBI 1

67 [TpeoOpa3oBaHue BBIPAXKEHUH, |
CoJIepXKalIux JorapudmMbl

68 [IpeobpazoBanue BBIpAKEHUIH, ]
coJiepKaluX Jorapu(mol

69 [IpeoOpa3zoBanme BBIpaKEHUH, 1
CoJIepXKamux JorapudMpl

70 Jlorapudmuueckas pyHKus, €€ CBOHCTBA |

u rpaduk




Jlorapudmuueckas GhyHkus, €€ CBOWCTBA

71
u rpadux

7 Hcnonb3oBanue rpaduka GyHKIMN A5
pelIeHus ypaBHEHUM

73 Hcnonp3oBanue rpaduka QyHKIUH 115
peueHus ypaBHEHUI
Jlorapugmuueckue ypaBHEHUs.

74 OcHOBHBIE METO/IbI PELLICHUS
JOTapu(PMHUECKUX YpaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

75 OCHOBHBIE METObI PELICHUS
JOrapu(pMHUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHUS.

76 OCHOBHBIE METObI PELICHUS
Jorapu(pMHUUECKUX YpaBHEHUH

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX YpaBHEHHUM

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUI
KonrtpomnbHas padora:

79 "Jlorapudmuueckast GpyHKIHUS.
Jlorapugmuueckue ypaBHeHUs"

20 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

21 CuHyC, KOCHHYC, TAHT'€HC U KOTAaHI€HC
YHCIIOBOTO apryMeHTa

%) ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC

YHUCJIOBOTO apTyMCHTA




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 YHUCJIOBOI'O apryMeHTa
Tpuronomerpruyeckas OKpy>KHOCTBb,

84 ONpeAeICHUE TPUTOHOMETPUYECKHUX
(YHKLHI YUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 onpeJieJICHuEe TPUTOHOMETPUUYECKHUX
(YHKLHI YUCIOBOrO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybr

g7 OCHOBHBIE TPUTOHOMETPUYECKUE
dbopMyibI

28 OCHOBHBIE TPUTOHOMETPUYECKUE
dbopMyibI

29 OCHOBHbIE TPUTOHOMETPUYECKUE
(bopMyIbI

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

91 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

9 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

93 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

94 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

95 Pemrenne TpuroHOMeTpUYECKUX

ypaBHEHUU




Pemenuie TpUroHOMeTpUUECKUX

96 .
yYpaBHEHUI

97 Pemienue TpuroHoMeTpruuECKUX
ypaBHEHUU

08 Pemenune TpuronoMeTpruuecKux
YpaBHEHUU

99 Pemienue TpuroHoMeTpUYECKUX
YpaBHEHUU

100 Penienne TpUroHoMeTprUECKUX
ypaBHEHUU
KonTtponsnas pabora:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS

102 nociuenoBarenbHocTel. Meron
MaTeMaTHYECKOW WHIYKIHH
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJe0BaTeNnbHOCTH. Mcropus aHanusa
0ECKOHEUHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroliast reoMeTpuyecKas
nporpeccus

107 CymMmMma 0eCKOHEUHO yObIBaroIIeh
reOMEeTPHUUECKOl mporpeccuu

108 JIMHENHBIN U YKCIOHEHIMAIIBHBIN POCT.

Yucno e. DopMyra CIOKHBIX MPOLEHTOB




JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.

109 Yucno e. DopMyia ClI0KHBIX POLEHTOB
Hcnonp30BaHne IPOrpeccuu s

110 pelIeHUs pealIbHBIX 3a7a4 MPUKJIIATHOTO
Xapakrepa

11 KonTponpHas padora:
"[TocnenoBaTrenbHOCTH U Iporpeccun”

112 HenpeprsiBHbIe QYHKINN 1 UX CBOIMCTBA

13 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIUI

114 CBoiicTBa (h)yHKIMIA HETIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABEHCTB

17 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUMN 1715 pelieHus 3a1a4

120 IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX
byHKIUHN 115 peleHust 3a1a4

121 [lepBas u BTOpast Npon3BOIHbIE GYHKIIUU

122 Ornpenenenne, rTeOMETPUUECKUM CMBICTT

MIPOU3BOAHOM




Onpenenenne, GU3NIECKUN CMBICIT

123 . 1
IIPOU3BOTHON
124 VYpaBHeHuUe KacaTelIbHOU K rpaduKy 1
byHKIHMHA
125 YpaBHeHHUE KacaTeNbHOU K TpapuKy |
byHKIIUN
126 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI 1
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (YHKIIUN 1
128 [Tpou3BoHas CyMMBI, IPOU3BEICHHUS, !
YaCTHOTO Y KOMITO3UIIMH ()yHKITHIA
129 [Tpou3BoHas CyMMBbI, IPOU3BEICHHUS, |
YaCTHOTO U KOMITO3ULIMU (DYHKIIMH
130 [IpousBonHas CyMMbl, IPOU3BEACHMUS, !
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA
131 Konrtponsnas padora: "[IpouszBoanas” 1 1
132 [ToBTOpenue, o6odIIEHNE, 1
cucTemMarusauvs 3HaHui: "YpaBHeHns"
133 [ToBTOpenue, o6odIIEHKE, |
cucreMaru3aus 3HaHui: "OyHkumun"
134 HToroBas KOHTpOJIbHAsA paboTa 1 1
135 Wrorosas koHTposibHasA paboTa 1 1
136 [ToBTOpEHwUe, O606I.L[€Hlile, 1
CUCTEMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYEeHUS

DJIEeKTPOHHbIE
uugpossie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
[TpumeHeHne NpONU3BOJHON K

UCCIIeIOBaHMIO (QYHKITHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCcleIoBaHMI0 (PyHKIUI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne nponu3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnaenue HaMOOJIBIIIEr0 U

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON

(GYHKIIUM Ha OTpe3Ke




10

Haxoxenne HanboIIbIIero u
HaMMEHBIIIETO 3HAYEHUS HETTPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

HaxosxneHne HanOoIbIIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMH Ha OTpe3Ke

Haxoxneaue HauboIbIIEro U

HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(bYHKIIUM Ha OTpe3Ke

11

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKINU Ha OTpe3Ke

12

13

14

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKINM Ha OTpe3Ke

IIprMmeHneHne nporu3BOIHOMN ISt
HaXO0XJICHUs HAaWIY4llIero pelieHus B
MPUKJIAJIHBIX 3a1a49ax

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJCHUs HAaWIY4llIero pelIeHUs B
MPUKJIAJHBIX 3aa4ax

15

IIpumeneHnre npou3BOIHOM IS
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GOpPMYIION UITN
rpadpukom

16

[IprmeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPECHUS




nporecca, 3aJaHHOro GopMyJIoit nim
rpadpukom

17 Kommozurus ¢hyHKimii

18 Komnosunus ¢pyHkuumit

19 Kommozurus ¢hyHKimii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

’1 ['eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJI0CKOCTH

” KonTtponsHas pabdora: "Mccnenoanue
GYyHKIUI ¢ TOMOIIBIO TPOU3BOTHON"

7 [lepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX
[TepBoOOpazHbIe IIEeMEHTAPHbBIX

24 ¢ynkuuit. [IpaBuna HaxoXAeHUSA
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna HaxoXAeHUSA
epBOOOPA3HBIX

2% Huterpai. I'eomeTpuyecknii CMbICT
MHTETpasa

7 Brraucnenue onpenenéHHoro HHTerpana
no popmysne HoroTona-Jlelt6Hua

)3 Brruncnenue onpenenéHHOro HHTerpana
o popmyne HeroTona-JleliOHuIa

29 IIpumeneHne nHTErpaa JuIst

HaXO0XIEHUS II0LIa/Iel TUIOCKUX QUTYD




[IpumeHeHue uHTErpana s

30 HaXOXJCHUSA 00BEMOB Tr€OMETPUYECKHIX
TeN

31 [Tpumepsl pemennii nudepeHITuaTbHbIX
ypaBHEHUU

1 [Tpumeps! pemenuii uddepeHnamTbHBIX
YpaBHEHUN
Marematrnueckoe MOAECIMPOBAHUE

33 peaIbHBIX MPOIIECCOB C MOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

34 KoHntpoinbnas padota: "[lepBoobpaszHas u
uHrerpan"”

35 Tpuronomerpudeckne QyHKINU, HX
CBOIiCcTBa U rpaduKu

36 Tpuronomerpudeckne QyHKINU, HX
CBOICcTBa U rpaduKu

37 Tpuronomerpudeckue GyHKINU, UX
CBOICTBa U TpaduKu

18 Tpuronomerpudeckne QyHKINN, HX
CBOICTBa U TpaduKu

39 Tpuronomerpudeckne QyHKINU, HX
CBOICcTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH € MMOMOILIBIO
TPUTOHOMETPUUECKON OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C IIOMOILBIO

TPUT OHOMCTpH‘-ICCKOﬁ OKPY’KHOCTHU




OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPHUUECKON OKPY’KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH

m Pewienne TpuroHOMeTpU4ECKUX
HEPaBEHCTB

45 Pemienne TpuroHOMeTprU4YECKNUX
HEPABEHCTB

46 Penienue TpUroHoMeTprUECKUX
HEPaBEHCTB

A7 Pemenune TpuronomMeTpuueckux
HEPaBEHCTB
KontponwHas pabdora: "I'padukn

48 TPUTOHOMETPUUECKUX (YHKIIHH.
Tpuronomerpuueckue HepaBeHcTBA"

49 OcHOBHBIE METO/BI PELLICHUS
NIOKa3aTeIbHBIX HEPABEHCTB

50 OcCHOBHBIE METO/BI PELLIEHUS
MIOKa3aTebHBIX HEPABEHCTB

51 OcCHOBHBIE METOIbI PELLIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MI0KAa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELLICHUS

J'IOl"apI/I(bMI/ILIeCKI/IX HEPaBCHCTB




54

55

OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/IbI PEIICHUS
jorapu(pMUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAJIBHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCHICHUA
HppaliOHAJIbHBIX HCPABCHCTB

59

60

61

OcCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAJIBHBIX HEPABEHCTB
OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAIBLHBIX HEPABEHCTB

['padmyeckue METOABI peLICHHS
UppalMOHATIBHBIX YPAaBHEHUN

62

63

64

I'padmuueckue meTos! penieHus
HMppalOHAIbHBIX YPABHEHHI
['padmyeckue METOABI pelIeHHs
II0Ka3aTeJIbHbIX YPAaBHEHUI
I'padmuueckue metozs! pemeHus
[0Ka3aTeJIbHBIX HEPABEHCTB

65

66

67

['padmyeckue METOABI peLIeHHs
Jorapu(pMUUECKUX YpaBHEHHM
I'paduueckue MeTo bl pereHus
JorapupMHUUECKUX HEPABEHCTB
['padmyeckue MEeTOAbI pelIeHHs
JorapupMHUUECKUX HEPABEHCTB




68

69

70

['padmyeckue METOABI peLIeHHs
NOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX
YpaBHEHU U

['padmyeckue METOABI peLICHHS
MOKAa3aTeIbHBIX U JOrapuGMUUECKUX
ypaBHEHUU

I'paduueckue MeTo Bl pemeHus
MOKA3aTeNbHBIX U JOrapu(MUUECKUX
HEPABEHCTB

71

I'paduueckue metozs! pereHus
MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX
HEPaBEHCTB

72

73

74

KonTtponsnas pabora:
"UppaunoHaibHble, TOKa3aTelbHbIE U
JorapupMUUECKUe HEpaBeHCTBA"

KommnnekcHsble uncna. Anrebpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMILIEKCHOTO YHCIIa

KommiekcHble uncia. AnreraI/IquKa;I n

TpUTrOHOMETpHUUecKast pOpMBI 3arncu
KOMIUIEKCHOTO YHMCJIa

75

ApudmeTrnueckne onepanuu c
KOMITJIEKCHBIMHU YU CJIaMU

76

77

ApudmeTnueckne oneparuu c
KOMIIJIEKCHBIMHU YU CJIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HHB.THOﬁ IJIOCKOCTH




I/I306pa}KeHI/Ie KOMIIJICKCHBIX YHUCECJI Ha

8 KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTernenun
13 KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii crenesu
13 KOMIUIEKCHOTO YHCIia
IIpuMeHeHne KOMIUIEKCHBIX YU CEIT JIst

81 pemeHus pU3MIECKUX U TEOMETPUIECKUX
3a/1a4

2 KoHnTtposnbhas pabora: "KomMruiekcHbie
yucna"

83 HarypanbHble u nensie yucna

84 Harypasbnblie u nensie yucna

85 [IpuMeHeHne npru3HaKOB ACIUMOCTH
LEJIbIX YHCell

26 [IpuMeHeHne npru3HAKOB ACIUMOCTH
HEJTBIX YHCeIT

g7 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
nenbix yncen: HOJ[ u HOK

28 [IpuMeHeHne nprU3HAKOB ACITUMOCTH
nensix yrcen: HOJl u HOK

%9 [IpuMeHeHne npru3HAKOB ACITUMOCTH
HEJIBIX YHCEI: OCTATKU 10 MOJTYITIO

90 [IpuMeHeHne npu3HaKOB AEIUMOCTH
LEJbIX YHCEJI: OCTATKU 110 MOJYJIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LEJbIX YHCell: aropuT™ EBKiuaa aist

peHICHUS 3a/1a4 B HEJIbIX YUCIIaX




92

93

Kontpoinbnas padota: "Teopust menbix
yucen"

CucreMa 1 COBOKYITHOCTb YPAaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucremMa 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

96

97

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEM pallMOHAIbHBIX
YpaBHEHUU

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIIHOCTEM MppalMOHAIBHBIX
YpaBHEHUH

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHbIX
yYpaBHEHUU

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHbIX
yYpaBHEHUU

99

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMHUUECKUX
ypaBHEHUU

100

101

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jlorapu(pMHUUECKUX
ypaBHEHUU

[IpumeHeHne cUCTEM K PELIEHUIO
MaTeMaTUUYECKUX 3a7a4 U 3a7a4 u3




102

103

104

105

pa3INyYHbIX 00JacTel HayKu U pealbHON
JKU3HHU, UHTEPIIPETAIUS TOJTYYSHHBIX
pE3yJIbTaTOB

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3aja4 u3
pa3anyYHbIX 00JacTel HayKu U pealbHON
JKU3HHU, UHTEPIIPETAIUS TOJTYYeHHBIX
pE3yJIbTaTOB

[IpuMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3aja4 u3
pa3IMyYHbIX 00JacTel HAyKu U pealbHON
YKU3HHU, MHTEPIIPETAIUS TTOJTYYCHHBIX
pe3ybTaToB

KonTponbhas padota: "CucreMsl
paloHaIbHBIX, UPPALUOHATBHBIX
MOKAa3aTeIbHBIX U JOTapu(HMUUECKUX
ypaBHEHUI"

PanmonanbHble ypaBHEHUS €
napameTpamu

106

PanuonansHbie HEpaBEHCTBA C
napaMeTpamMmu

107

108

PanyonanbHbIE CUCTEMBI C napameTpaMmu

HppanroHanbHbIE YpaBHEHHS,
HEPaBEHCTBA C ITapaMeTpamMu

109

110

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C ImapaMeTpaMu




111

112

IToxasaTenpbHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C TapaMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMEI C
napameTpamu

Tpuronomerpruyeckue ypaBHEHHUS C
napaMeTpamu

TpuroHomeTpu4ecKrue HEPABEHCTBA C
napaMeTpamu

116

117

118

119

120

TpUroHOMETPUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoeHue u ncciaeaoBaHUE
MaTEeMaTHYECKUX MOJICIICH peaTbHbIX
CUTyaluil C IOMOUIBIO YPaBHEHUN C
napameTpamu

[Toctpoenue u uccienoBanme
MaTEMaTHYECKUX MOJENIEN PeabHbIX
CUTyalluli C IOMOILBIO CUCTEM
YpaBHEHMH ¢ mapameTpamu

[Toctpoenue u uccienoBanme
MaTEMaTHYECKUX MOJENIEN PeaIbHBIX
CUTyalUl C IIOMOILBIO CUCTEM
YpaBHEHHH ¢ MapamMeTpaMu

KonTponbhas pabota: "3anauu ¢
napaMmerpamu’

121

[ToBTOpenwme, 0600IIEHNE,
cucTeMarusanus 3HaHui: "YpaBHenus"




122

123

[ToBTOpEHmE, 0600IIECHUE,
cucTemarusanus 3HaHui: "YpaBHeHus"
[ToBTOpEHmE, 0600IICHUE,

crucTeMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucrembl ypaBHeHUI"

124

[ToBTOpeHnue, 06001ICHNE,

cucreMarusaius 3Hanuii: "HepaBencrpa"

125

126

[ToBTOpenue, 06001ICHNE,

cucreMaruzanus 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

127

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3Hanuil: "[IponsBonHas
U e€ npuMeHeHue"

128

129

130

131

[ToBTOpenue, 060061ICHNE,
cucremarusanus 3HaHuit: "[IponsBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemaruzanus 3HaHuit: "[IponsBoaHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemaruzanus 3HaHuii: "MaTerpan u
€ro npuMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkunn"

132

[ToBTOpenwme, 0600IIEHNE,
cucremarusanus 3HaHui: "OyHkuun"




133 [ToBTOpEHmE, 0600IIECHUE, |
cucreMaruzanus 3HaHui: "OyHkuun"
134 HroroBast koHTpoOIbHAs paboTa 1 1
135 Wrorosas kKoHTpoOJIbHASA paboTa 1 1
136 [ToBTOpEHHE, 0606H16HI:I€, |
cHUCTeMaTH3aIus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa v Hadalla MaTeMaTuueckoro ananusa, 11 kimace/ Komsirua FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIECTBO
«3natensctBO «IIpocBenieHre»

Anrebpa u Hayasia MmaTematuudeckoro ananusa 10 kinacc/ FO. M. Konsirun, M. B.

Tkauesa, H. E. ®enoposa u npyrue usz. [Ipocsenienue

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
Kypnan "Maremaruka B mkodse"
MaremaTuka. py: CalT JIsl yUaluxcs U MpernojaBaTesieli MaTeMaTUKy

Kpatkuii cnpaBoyHuUK 110 anredpe

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Caiir infourok.ru

Caitrt MynbTHypoK. py

Poccuiickuil o6pazoBaTenbHbIi noptai . Karangor cipaBouHO-MHGOPMAIIMOHHBIX

UCTOYHUKOB: http://school.edu.ru/
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