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Canxrt-IletepOypr



MNOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0ydYaloIUXcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHHUS WH(GOPMATUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca OOydJaromuecs OBIIAJEBAOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHalli3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHaM3a» 00ydYaroIuecs IMONMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yIbTar.

B ocHOBe MeToaMKHN 00y4YeHHs anredpe 1 HayajaaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYESHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajia MaTeEMaTHUECKOT O aHATH3ay
BBIIETICHBl  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanyeckue JuHun: «Yucna u
BbIUucIeHUs», «DyHKIMK U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOTo aHanu3a», «MHOXKecTBa © JIoTMKa». Bce OCHOBHBIE
COJEPKATENbHO-METOANUECKUE JIMHUM HU3Y4alOTCsl Ha MPOTSHDKEHUHM JABYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa v MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U pasziesiaMu. JlaHHbIH yueOHbIH
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKHMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBIaIEBaOT BcE OoJiee MUPOKUM MATEMATUICCKUM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
cOpMyIMPOBaHHONW MaTEeMAaTUYECKOH 3a/a4yM, a 3aT€M HHTEPIPETUPOBATH CBOM
OTBET.

ConepkaTenpHO-MeTOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha yPOBHE OCHOBHOTO 0011er0 0OpazoBanus. Ha ypoBHe cpeanero olriero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIYUCIICHUS, OLEHUBATh YUCIIOBBIC BBIPAKECHUS, pabOTaTh ¢ MaTeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIIMMCSI MHOXECTBAa HATYPaJbHBIX, MLEJbIX,
pallMOHANBHBIX M JICHCTBHUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creuu(puieckue 3agadyd W Olepaluu: JAeJICHHE Hallelo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIENIBIX 4YHCEN, O0cOoOble CBOWCTBA
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeIbHOMY PACHIMPEHHIO Kpyra HWCHOJIb3YyeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH MX TPUMEHEHHS JJISl PEIICHHsS Pa3IUYHBIX 3a]a4
dopmupyeTcss TpeACTaBICHUE O €IMHCTBE MAaTEMAaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJICJICH pPEaJbHOTO MHpPA, IMIMPOKO HCIIOJIB3YIOTCS 000OIIEHHE WU
KOHKPETH3aIHSI.

Jluans «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCsl HA TPOTSHKCHHHU BCETO
oOy4eHHs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pesyiapTare OoOydarolMecs OBJIQJICBAIOT PA3JIMYHBIMH  METOJAMH  PEIICHUS
palMoOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUYECKHX U
TPUTOHOMETPHUYECKUX YpPaBHEHWI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHUS HIMPOKO HCHOJB3YIOTCS IPH
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO MPOU3BOJHOMN, PU PEIICHUU MPUKIATHBIX
3a7a4 ¥ 3a7a9 Ha HaXOXKJEHUE HanOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.



JlanHast comepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BEITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboOThl ¢ CHUMBOJBHBIMH (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOMKHOCTH KAK SI3bIKA HAYKH.

ConepxatenbHo-MeToANYEeCKass JUHUA «DyHKUIUM U TpadUuKu» TECHO
neperyieTaeTess ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUN, UX CBOMCTB
U rpadukoB, UCHOIb30BaHUE (QYHKIMN N7 PEIIeHUs 3ajlady U3 JAPYruX Y4eOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHW U HepaBeHCTB. lIpu »Tom OOJbIIOE BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHUS BbIpaKaTh (HOpPMyJaMU 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, HCCIIEIOBATh TOJYyYEeHHbIE (PYHKIIMU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUYM HAIIEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKTY BETUYMHAMU B PA3JIMUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOM. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTeMaTHYECKUX, TaK W MPUKJIAIHBIX 3a]ad,
JIOCTYITHBIX OOYYarolmuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMHA, OMPEAENATh WX HAWOONBIINE W HAUMEHBIITUE
3HAQYCHUS, BBIYUCIATH IUIOMAAUM (GUryp U OoOBEMBI TEJ, HAXOAUTh CKOPOCTH W
yCcKopeHusi TiporieccoB. JlaHHasi comepxkaTeiabHas JMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLUAIBHO-
PKOHOMMYECKHUX, 3aJayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM pAaclO3HaBaTh TMPOSIBICHUS 3aKOHOB
MaTEMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronuecs y3HatoT O BBIIAIOIIAXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MAaTEeMaTHKH KaK HAYKH, U 00 WX
aBTOpAXx.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeasiaraloT Hau0oJiee YHUBEpPCAJIbHBIN S3bIK, OOBEIUHSIONINI BCe pa3/eibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCMOJIb30BATh €0 JJIsl BBIPAXKEHUSI CBOMX MBICIIECH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM U CJEJIOBAHHUE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallMii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara ajireopbl H
MaTEMaTUYECKOT0 aHalln3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KXK/IBIN U3 pa3/eioB MPOrPaMMBbl, TIOCKOJIbKY BECh MaTepHAaIl
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M  KOHKPETHU3UPOBATH  IPOOIIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3YUCHHUS BCEX TeM y4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTN3ay.

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



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoguueckue npodu. IlpumeHeHue npodeil M MPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUWU U PEANIbHOU KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JNEHCTBUTENBHOTO Ynciaa U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHUS, ITpaBUIia
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJICTABICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOWCTBA.

CreneHbp C palMOHAIBHBIM IIOKA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC,
aApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUS W YypaBHEHHUs-cleACcTBUA. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOrousieHs!I ¢ 11es1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTEIIEHU U KOPHHU.

HppauroHansHbie ypaBHEHUSI. OcHOBHBIE METO/]IbI penieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[TpeoOpa3oBaHue BeIpaKE€HUM, CoepKALIUX JTOTapUPMBbI.

Jlorapudmuueckue YPAaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMs
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuia CUCTEMBI JIMHEHWHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccrnenoBanue NOCTPOCHHON MOJEIU C MOMOUIBIO MATPHII
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO o0OpaTHble (YHKIMH.
Komno3zummss @ynkuuii. I'papuk  (yHKkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIe 1 HeuéTHbIe QyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U IOCTPOEHUE UX IpaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK OOpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3ATEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIIHMA 7151 peIlIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccCaX M SBICHUSX.
['padmiku peasbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajm3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IOCJIEAOBATEIILHOCTEH. MeTox
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH I€OMETPUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
IPUKJIAJHOTO XapaKTepa.



HenpepriBHble (QYHKIIMM W HX CBOWCTBAa. TOYKM pa3pbiBa. ACHUMMOTOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOopas npousBoaHble QyHKIUU. OnpeeneHne, FreOMeTpUIeCKUi 1
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jluarpammsl
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHMUS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa 1uist pereHus
3a/1ay B LEJIbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHru U3 KOMIUIEKCHOTO uucia. [IpuMenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

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

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS CUCTEM M COBOKYIIHOCTEM palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3aJ1a4 M 3a/1a4y U3 pa3lInyHbIX 00JIaCTe HAYKH U PEAIbHOM KU3HH, HHTEPIIPETALUS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs YpaBHEHM W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OINpPENENIEHHs] CKOPOCTH M YCKOpPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

HNuTterpain. ['eoMmeTpruueckuii CMbICI MHTETpAIa. BeruuciaeHnne onpenenéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLECIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHU, pacCy>KIeHUMN, BOCIPUUMUYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJAOJIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeIOBEUECKOM ACATEIbHOCTH, ITANIOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIIOUCHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB pPEIlEHUs, BEIOUpPATh HauboJee MOAXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIHE  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

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

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOAYy pELICHUS 3aJayH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUM ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yibTaTa pEIICHUs
MaTeMaTUYECKOW 3a7a4H;

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

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LUEIH U YCIOBUSAM, OOBACHITh IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Yy4eOHbIX 3aJady, NPUHUMATh I1elb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHMHoBbIX (opMax paboThl (0OCykAeHHS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAllMOHATBLHOE YHCIO, OCCKOHEUHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSATH NMPUOIMKEHHBIE BBIUYMCIICHUS, TTpaBUiIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE€3yJbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATHUAMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

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

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IOMOLIBIO MAaTpULl U ONPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

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

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUecKrue GopMyIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

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

MOJICJIUPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBISATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMIo3uuus GyHKUMA, Tpaduk QyHKUIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHBbIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOoKa3zareneM, rpapuk CTEeNeHHOW (YHKLUMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU JIS PELIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;



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

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMTPEPHIBHBIE (PYHKIIUU, TOUYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHPOBATh TMOHATHUSMU: OINpEACNCHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
peIMEeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paboyeil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYPaJIbHBIX U LEJBIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JIEIMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypaJbHBIX 4HMCeN IJIs PEMIEHUs 3a7ad, NPUMEHSTh alrOpUTM
EBxnuna;

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

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTEKCHBIX YHCEJ, MPEACTABIATh KOMIUICKCHBIC YHCIa B ajareOpanmyeckoil u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONepali ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAUTh WX PEUICHUS C  IOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpMyNbl  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pelarb palOHAJIBHEIE, UppaLOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMuyecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPABHEHUI U HEPaBEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHHSI, YPABHEHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

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

CBOOOJIHO  OINEpPUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKHUX
(yHkmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
MPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIIEeN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HAaOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (DYHKIIMM HETPEPHIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO Il HAXOXKJICHHUS HAWIy4ylIero peuieHusl B
MPUKJIAJHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKUX, 3a/1a4ax, 1l ONpeIeIeHUs
CKOPOCTH U yCKOpPEHHS Mpoliecca, 3aJaHHOTo (hOpMyIIoi Win rpadukoM;



cBOOOJIHO OMEpUPOBaTh TMOHATUSIMHU: [EPBOOOpa3Hasi, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-?KOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontpoabneie  Ipaxririeckue o0pa3oBaTe/bHbIC
padoThI padoTsI
pecypchbl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS € 12 1
L[EJIbIM TI0Ka3aTelIeM
3 Apudmernaeckuit KOpeHb N-0if CTENCHH. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIHUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
YpaBHEHUs
[TocnenoBaTeabHOCTH M IPOIPECCHH 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnbie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIMHA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIA. 1 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 WppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HatypanbHble u 1enbie uncna 10
CucTeMBbl paroHATBHBIX, UPPAMOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoxka Kontposbubie IlpakTnyeckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 MHOXeCTBO, OIepaIuy Haj 1 0 0
MHO>KCECTBAMHU U UX CBOMCTBa 01.09.2023
2 Huarpammsl Ditniepa-Benna 1 0 0 04.09.2023
[IpuMeHeHne TeopeTHKO-
3 MHOXECTBEHHOT'O armapara Jjisi peieHus 1 0 0 06.09.2023
3a1a4
Pammonansaeie unciaa. OOBIKHOBEHHBIC U
4 JeCATUYHBIE JPOOH, TIPOLIEHTHI, 1 0 0 07.09.2023
OCCKOHEUYHBIC TIEPHOINICCKHIE JPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 0 0 08.09.2023
OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
5 [Tpumenenue apobeli U MPOIEHTOB AJIs 1 0 0
pelIeHs TPUKIaJHbIX 3a7a4 11.09.2023
7 [Ipumenenue qpoOei U IPOIEHTOB TSt 1 0 0
pelIeH sl TPUKJIAIHBIX 33124 13.09.2023
3 JlelicTBUTEeNIbHBIE YKCIIa. PallioHaIbHEIE 1 0 0
U UppaloHaibHbIE YnCIa 14.09.2023
9 ApudmeTndeckne oneparuu C 1 0 0
JNEUCTBUTEILHBEIMU YHCIaMU 15.09.2023




10

Mopyib JEHCTBUTEIBHOTO YHUCIIA U €T0
CBOMCTBa

18.09.2023

11

12

13

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIIEHUM

OCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

20.09.2023

21.09.2023

22.09.2023

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

25.09.2023

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

27.09.2023

16

17

MHorouseHs! ¢ HeIbIMHA
koa¢p¢unmentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX YpaBHEHUI

28.09.2023

29.09.2023

18

Pemenne cucrem TMHENWHBIX YpaBHEHUN

02.10.2023

19

Marpuna cucteMsl JIMHENHBIX
ypaBHeHUI. OnpenennuTesnb MaTpUIbI
2x2, ero reoMeTpU4eCKUN CMBICI U
CBOICTBA; BBIUMCICHUE €TI0 3HAYEHUS

04.10.2023




20

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUKCJIEHHUE €T0 3HAYCHUS

05.10.2023

21

22

23

[Ipumenenue onpenenutens s
peleHus: CUCTEMBI JINHEWHBIX YPAaBHEHUM
Pelenne npukiagHeIX 3a/1a4 C IOMOUIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

Pemrenne npukIiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEUHBIX YPaBHEHUI

06.10.2023

09.10.2023

11.10.2023

24

KonTtponsnast pabora: "PanmonanbHbie
ypaBHEHUs U HepaBeHcTBA. CrcTeMbl
JUHEHHBIX ypaBHEHUH"

12.10.2023

25

26

OyHk1us, criocoObl 3a1aHus PYHKIUH.
B3aumuo 0OpaTHBIC QYHKITUH.
Komrmozumus ¢pyHKIui

I'padux GpyHKIMU. DIEeMEHTapHbIe
npeoOpa3oBaHus rpaukoB GyHKIUN

13.10.2023

16.10.2023

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHu# QyHkuu. Hynu ¢pyHkum.
ITpoMexyTKH 3HaK OCTOSIHCTBA

18.10.2023

28

UETtHbie 1 HEUETHBIE PYHKITUU.
[lepnoauueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIHH

19.10.2023

29

30

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HaunOopliiiee 1 HaMMEHBIIIEE 3HAYEHUE
GyHKIMH Ha IPOMEKYTKE

JluneliHasi, KBaJpaTU4Has U JpOOHO-
AuHenHas QpyHKIUH

20.10.2023

23.10.2023




DJIeMEHTapHOE UCCIIEIOBAaHUE U

31
MoCTpoeHue rpauKoB ITUX PYHKITUN 25.10.2023
32 DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI 26.10.2023
33 Crenens ¢ 1esbIM NTOKa3areneM. buaom
Hrrotona 27.10.2023
34 CrerneHs ¢ 1enbIM MoKaszareiaeM. buaom
Herotona 08.11.2023
CrernenHast QyHKIUS C HATYpaTbHBIM U
35 IeJIBIM TTOKa3aTenieM. E€ cBoiicTBa 09.11.2023
rpaduk
36 Kontponbnas pabora: "Crenennas
¢bynkius. E€ cBoiictBa u rpadux" 10.11.2023
37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTETEeHH U ero CBOMCTBA 13.11.2023
38 ApudpmeTnueckuii KopeHb HaTypaJIbHOU
CTEIEHHU U ero CBOWCTBA 15.11.2023
[TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
39
COJIepXkalINX CTENIEHU U KOPHU 16.11.2023
[IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKCHHH,
40
COJIepXKalINX CTENEHU U KOPHU 17.11.2023
[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHM,
41
COJIEpXKAIINX CTENIEHU U KOPHU 20.11.2023
Uppannonansueie ypaBHeHus. OCHOBHBIC
42
METO/IbI PEIICHUS UPPAITUOHATEHBIX 99 11.2023

YpPaBHEHUNU




43

Uppanmonanbubie ypaBHeHus1. OCHOBHBIE
METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHUU

23.11.2023

44

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
MCTOJbI PCHICHUA UPppALIUOHAIIBHBIX
YpaBHEHU I

24.11.2023

45

46

PaBHOCWIIBHBIE TTEpEXOABI B PELICHUH
VUPPALMOHAIBHBIX YPaBHEHUI

PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
UPPALMOHATILHBIX YPaBHEHHM

27.11.2023

29.11.2023

47

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUN
VPPALMOHAIBHBIX YPaBHEHUI

30.11.2023

48

49

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHAJIBHBIX YPaBHEHUN

CaoticTBa U rpaduK KOpHSI N-Oi CTEHeHH

Kak (DyHKIIMHM 0OpaTHOMW CTENEHH ¢
HaTypaJbHBIM I10Ka3aTesIeM

01.12.2023

04.12.2023

50

CaolicTBa U rpauK KOpHsI N-Oi CTENeHU
KaK ()YHKIIMM 0OpaTHOW CTETNEHHU C
HaTypaJIbHBIM I10Ka3aTelIeEM

06.12.2023

51

KonTponbHas pabora: "CBoiicTa u
rpaduk KOpHs N-0H CTENEeHN.
Wppaunonanbubie ypaBHeHUS"

07.12.2023

52

53

Crenens ¢ pallMOHAJIBHBIM MOKa3aTeIeM
U €€ CBOICTBa

Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM
U €€ CBOICTBa

08.12.2023

11.12.2023




Crenens ¢ pallOHAJIbHBIM ITOKA3aTCJICM

4
> u e€ CBOMCTBA 13.12.2023
55 [oka3zatenpHast pyHKIMSA, €€ cBOICTBA U
rpadux 14.12.2023
Hcnons3oBanue rpaduka QyHKIUN AJIs
56 .
pelieHus: ypaBHEHU N 15.12.2023
Hcnonp3oBanue rpaduka QyHKIUH 115
57 .
peleHus: ypaBHEHU 18.12.2023
[Tokazarenbubie ypaBHeHUs.. OCHOBHbBIE
58 METO/IbI piIHeHI/Iﬂ NIOKa3aTeIbHBIX 90.12.2023
ypaBHEHHHA
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE
59
METO/IBI peimeHI/m MOKa3aTeIbHBIX 91.12.2023
ypaBHEHHHA
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE
60 METO/IbI pczmeHmI NoKa3aTeabHbIX 99 12.2023
ypaBHEHHH
61 KonTponbnas pabora: "[lokazarenbHas
¢yuxus. [lokasaTenbHble ypaBHeHUS" 25.12.2023
62 Jlorapudwm gucia. CBoiicTBa orapugma 97 122023
63 JI . 7
orapu¢m uucna. CpoiicTa orapupma 98.12.2023
64 Jlorapudm uucmna. CoiicTBa jgorapudma 99.12.2023
65 JlecsiTuuHble ¥ HaTypaJlbHbIE JIOTapU(PMBI

10.01.2024




66

JlecaTUUHbIE U HATYpAIbHBIC JTOTapH(PMbI

11.01.2024

67 [IpeobpazoBanue BeIpaxeHUH,

COJIepIKalIHX JIOrapu(MbI 12.01.2024
68 [IpeoOpa3zoBanue BhIpaKEHUH,

coJIepXKaIiux JorapudmMpl 15.01.2024
69 [Ipeo6pa3oBanue BbIpakeHUH,

coJiepKaIiux JorapupmMpl 17.01.2024
70 Jlorapudmmueckas GpyHKIus, €€ CBOWCTBA

u rpadux 18.01.2024
71 Jlorapudmuueckas pyHKIuUs, €€ CBONCTBA

U rpaduk 19.01.2024
7 Hcnons3oBanue rpaduka QyHKINH 115

peuieHust ypaBHEeHU I 22.01.2024
73 Hcnons3oBanue rpaduka QyHKINH 115

penieHust ypaBHEHU 24.01.2024

Jlorapugmuueckue ypaBHEHUS.
74 OCHOBHBIE METO/IbI pELICHUS

norapmpMquCKflx 5;an{eHI/H71 25.01.2024

Jlorapudmmueckre ypaBHEHUS.
75 OCHOBHBIE METO/IbI PELICHUS

norapmpMquCKflx 5;an{eHI/H71 26.01.2024

Jlorapudmuueckre ypaBHEHUSI.
76 OCHOBHBIEC METO/IBI PEIICHUS

norapnchquczflx }I’);aBiIeHI/Iﬁ 29.01.2024
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN

norapu(pMHUUECKUX YpaBHEHUN 31.01.2024




PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU

8 Jorapu(pMUIECKUX YpaBHEHUN 01.02.2024

KonTtponbHas pabora:
79 "Jlorapudmuueckas GyHKIUS.

Horaplljlqg\)mquKHe y(II;ZBH:HH;I" 02.02.2024
80 CuHyc, KOCHHYC, TAHT'€HC M KOTAaHT€HC

YHUCJIOBOTO apryMEHTa 05.02.2024
81 CuHyc, KOCHUHYC, TAHT'€HC M KOTAaHT€HC

YHCIIOBOTO apryMeHTa 07.02.2024
g2 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHUCJIOBOT'O apryMEHTa 08.02.2024
83 APKCHHYC, apKKOCUHYC ¥ apKTaHI€HC

YHCIIOBOTO apryMeHTa 09.02.2024

Tpuronomerpudeckas OKpy>KHOCTb,
84 orpezieNieHue TPUTOHOMETPUIECKIX

(byII){KII[mIZ ‘II/ICJIEBOFO apryﬁeHTa 12.02.2024

Tpuronomerpudeckast OKpy>KHOCTb,
85 oTpeieIeHue TPUTOHOMETPHYECKUX

q)yI:})IKI;IHI?I qncn(l;)Boro apryﬁeHTa 14.02.2024
86 OCHOBHBIEC TPUTOHOMETPUIECKHE

bopMyBI 15.02.2024
87 OCHOBHBIE TPUTOHOMETPUYECKHE

bopmybl 16.02.2024
88 OCHOBHBIEC TPUTOHOMETPUIECKHE

bopMyTBI 19.02.2024
89 OCHOBHBIE TPUTOHOMETPUYECKHE

bopMyIIBI 21.02.2024




[IpeobpazoBanne TPUTOHOMETPUUECKUX

%0 BBIPOKCHHI 22.02.2024
01 [Ipeobpa3oBaHyre TPUrOHOMETPUUECKUX

BBIPAXEHUI 26.02.2024
92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPOKCHHI 28.02.2024
93 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX

BBIPOKCHHI 29.02.2024
94 Pemienne TpuroHOMeTpUYECKUX

ypaBHEHUN 01.03.2024
95 Penienne TpuroHoMeTprUUECKUX

yYpaBHEHUI 04.03.2024
96 Pemienne TpuroHOMeTpUYECKUX

ypaBHEHU 06.03.2024
97 Pemienne TpuroHOMeTpUYECKUX

ypaBHEHUM 07.03.2024
08 Penienne TpUroHOMeTpHUUECKUX

YpaBHEHUI 11.03.2024
99 Pemienne TpuroHOMETpUYECKUX

ypaBHEHU 13.03.2024
100 Penienne TpUroHOMeTpHUUECKUX

ypaBHEHUI 14.03.2024

KonTtponbHas pabora:
101 "TpPUrOHOMETPUUECKNE BBIPAKEHUS U

TpEFOHOMeTqueCKHe ypaBI;eHI/IH" 15.03.2024

[TocnemoBaTenbHOCTH, CTIOCOOBI 3aTaHUS
102 IIOCJIEAOBATEIbHOCTEH. MeTon 18.03.2024

MaTeMaTH4eCKOM HHAYKOUU




MoHoTOHHBIE B OrpaHUYCHHBIC

103 gzsIJ(I(e)Iz{[:zzeiZizsn. Hcropus ananmusa 90.03.2024
104 Apudmernueckast mporpeccus 91.03.2024
105 ['eomeTpuyeckas nporpeccus 99 03.2024
106 beckoneuno yObiBarorias

r€OMETpUYECKasl IPOTPECCUst 01.04.2024
107 Cymma 6GCKOH€:{HO yOBIBaroIIeH

r€OMETPUUYECKON MTPOTPECCUU 03.04.2024
108 JIMHEHBIN 1 SKCIOHEHIIMAIbHBIN POCT.

Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB 04.04.2024
109 JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIN POCT.

Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB 05.04.2024

Hcnonws3oBanne nporpeccuu uist
110 peleHus pealIbHbIX 3a]a4 IPUKIIATHOTO 08.04.2024

Xapakrepa
111 KonrtpomnbHas padora:

"IlocrnenoBarenbHOCTH U porpeccun” 10.04.2024
112 HenpepbiBHbIE PYHKIIUU U UX CBOMCTBA 11.04.2024
113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB

byHKITUH 12.04.2024
114 CaotiicTBa (QyHKIIUI HETIPEPHIBHBIX HA

OTpe3Ke 15.04.2024
115 CaoticTBa (QyHKIUI HETIPEPHIBHBIX HA

OTpe3Ke 17.04.2024




MGTOI[ HUHTCPBAJIOB IJIA pCIICHUS

116 HEPaBEHCTB 18.04.2024
117 MeTtoa UHTEpBAIOB JJIsl pEIICHUS

HEPaBEHCTB 19.04.2024
118 Meton uHTEpBAJIOB JUIsl pELLICHUS

HEPaBEHCTB 22.04.2024
119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX

byHKIU 1715 pereHust 3a1a4 24.04.2024
120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX

(GyHKUMN 1715 pelieHus 3a1a4 25.04.2024
121 [lepBasi u BTOpas Mpou3BOIHbIE (PyHKIUU 96.04.2024
122 Ornpezenienne, reOMETPUUYECKUM CMBICTT

MIPOU3BOTHOM 27.04.2024
123 Onpenenenne, GU3HYECKUN CMBICIT

IIPOU3BOTHON 02.05.2024
194 VYpaBHeHUe KacaTeNbHON K TpapuKy

byHKIIUN 03.05.2024
125 VYpaBHeHMe KacaTeabHOU K rpaduky

byHKINN 06.05.2024
126 [Tpou3BoHbIE AIIEeMEHTAPHBIX (YHKIIHN 08.05.2024
127 [IpousBoaHbIE IIeMEHTAPHBIX (QYHKIIUN 13.05.2024
128 [Tpou3BoHAS CyMMBI, IPOU3BEICHHS,

YaCTHOTO ¥ KOMIO3UIIUU (PYHKITHI 15.05.2024
129 [IpousBoaHast CyMMBbI, IPOU3BEICHUS,

YaCTHOTO ¥ KOMIO3UIIUU (PYHKITHI 16.05.2024




[IponsBoiHass CyMMBI, IPOU3BEACHMUS,

130 1 0 0
YaCTHOTO M KOMIIO3UIIUU (PYHKITUI 17.05.2024
131 KonTtponsnas padora: "[IpousBoanas 1 1 0 90.05.2024
132 [ToBTOpEHME, 0606H16HI:I€, 1 0 0
cucTeMaTu3alus 3HaHui: "YpaBHeHUs" 22.05.2024
133 [ToBTOpeHwMeE, 0606LueHI:Ie, 1 0 0
cucteMmarusanus 3HaHui: "OyHkuun" 22.05.2024
134 Wrorosas koHTpOJIBbHAS paboTa 1 1 0 93.05.2024
135 HroroBast kKoHTpoIbHAs paboTa 1 1 0 93.05.2024
[ToBTOpenue, 060061ICHNE,
1 1
36 CHUCTeMaTH3aIrs 3HaHUN 0 0 24.05.2024
OBILIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOI'PAMME
11 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Konrtposbusbie IIpakTnueckue
n/n Bcero U3y4eHusi  oOpa3zoBaTejbHbIE
padoTsbI padoThI
pecypchl
IIpuMeHeHne Mpon3BOJHOM K
1 MCCIIeI0BaHMIO (DYHKITMI Ha 1

MOHOTOHHOCTBH U OKCTPEMYMBI




[IpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHUIO (PyHKIUI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne nNpou3BOIHOM K
UCCIIEIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IprumeHeHue nporu3BOJHON K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI
[TpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (GYHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHne MPOU3BOTHON K

UCCIIeIOBaHMIO (GYHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Haxoxnenne HanOompIIero u

HaVMEHBIIIETO 3HAYEHUS HENPEPHIBHON

(GYyHKLINMU Ha OTpe3Ke

10

Haxoxnenne HanOompIIero u

HaVMEHBIIIETO 3HAYEHUS HENPEPHIBHON

(GYHKIIMM Ha OTpe3Ke

Haxoxnenue HanOOJIBIIIEr0 U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GYHKIIUM Ha OTpe3Ke

Haxoxnenue HaMOOJIBIIIEr0 U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(byHKIMU Ha OTpe3Ke




11

Haxoxneaue HauboIbLIIEro U
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKIIUM Ha OTpE3Ke

12

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

13

14

15

[IpumeHeHnue nporu3BOIHOMN 11t
HAXOK/JICHUS HAWTYYILIETO PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

[IpumMeHeHne MPOU3BOTHOM JIJIst
HAXO0X/ICHUS HAWTYYILEro PeleHus B
MPUKIIATHBIX 3a/1a4ax

[IpumeHeHne MpOn3BOIHOM ISt
OIIpEeIeTICHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3aJaHHOro (OPMYJION UITN
rpadukom

16

[Ipumenenre npou3BOIHOM IS
ONpeIeTIEHUsI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro PopMyIIoi UIn
rpaduKom

17
18

Komnozunus ¢pyHkui

Komnozumus GpyHkimii

19

Komnozunus ¢pyHkui

20

21

I'eomeTrpuueckue oOpa3sl ypaBHEHHI Ha
KOOPJAMHATHOM IIOCKOCTH

I'eomerpuueckue o6pa3bl ypaBHEHH Ha
KOOpPJMHATHOM INIOCKOCTH




KonTtponsHas pabdora: "Mccnenoanue

22 (GYHKIHHA ¢ TTOMOIIIBIO TTPOU3BOAHON"

23 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBooOpa3HbIe 37I€MEHTAPHBIX

24 dbynkuwmid. [TpaBuna HaxoXaeHUS
epBOOOPa3HBIX
[TepBooOpazHbIe 37IEMEHTAPHBIX

25 bynxiuii. [IpaBuna HaxoxAeHUS
epBOOOPa3HBIX

26 Huterpai. I'eomeTpuyeckuii CMbICI
UHTETpaia

97 Brruncnenue onpeneinéHHOro nHTerpaa
no ¢popmyne Hetorona-Jleitbanma

)8 Brruncnenue onpenenéHHOro HHTErpaia
o popmyne HeroTona-JleltOHuIa

29 [IpumMeHneHnne nHTETpaNa s
HAXOXKICHHUS TUIOIIAACH TUIOCKUX HUTYp
[TpumeHeHue uHTErpana As

30 HaXOXJCHUS 00HEMOB T€OMETPUUYECKIX
Te

31 [Tpumeps! pemennii quddepeHnnaIbHbIX
YpPaBHEHUNU

32 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX
ypaBHEHUU
MareMaTHuecKoe MOJICIIUPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO

nudepeHIaTbHBIX YPaBHEHUM




KonTtponsHas padora: "[lepBooOpazHast u

34 \
UHTErpal

35 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U TpaduKu

36 Tpuronomerpudeckue GyHKINU, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpudeckue GyHKINU, HX
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckue GyHKINU, UX
CBOMCTBA U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHUH C TIOMOIIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHUH C TIOMOILIBIO
TPUTOHOMETPHUUYECKON OKPY>KHOCTH

44 Pemrenne TpuroHOMeTpUYECKUX
HEPaBEHCTB

45 Pemienne TpuroHOMeTpUYECKUX

HEpPaBEHCTB




Pewienne TpuroHoOMeTpu4ECKUX

46
HEPABEHCTB

47 Pewienne TpuroHOMeTpUYECKUX
HEPABEHCTB
Kontponbnas pabora: "I'paduxu

48 TPUTOHOMETPUYCCKUX (YHKIIHM.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OcHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

51 OcCHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
norapu(MUUECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
norapupMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
norapupMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS
norapu(MUIECKIX HEPABEHCTB

57 OCHOBHBIE METO/IbI pELICHUS
UppaIMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METO/TbI PEIICHUS

HppannoOHaJIbHbIX HCPABCHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>9 UppalMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHATILHBIX HEPABEHCTB

61 I'paduueckue MeTobl pelIeHus
UppaLMOHATIBHBIX YPAaBHEHUN

62 I'padmueckue MeTO Bl pelIeHUS
UppaLMOHATIBHBIX YPAaBHEHUN

63 I'paduaeckue MeTO B peIeHHS
IIOKa3aTeJIbHBIX YPABHEHHU

64 I'paduueckue MeTObl pelIeHus
IOKa3aTeIbHbIX HEPABEHCTB

65 I'paduueckue MeTO Bl pemeHHus
JOTapu(PMHUECKUX YpaBHEHUI

66 I'paduueckue MeTO Bl pemeHus
norapu(pMUUECKIX HEPABEHCTB

67 I'paduueckue MeTObI perIeHus
JorapupMHUECKUX HEPABEHCTB
I'padmaeckne MeTOBI pemeHHS

68 MOKa3aTeIbHBIX U JIOTapU(HMUIECKAX
yYpaBHEHUU
I'paduaeckne MeTO Bl pemeHHs

69 MOKa3aTeIbHBIX U JIOTApU(HMUIECKAX
ypaBHEHUU
I'paduueckue MeTo bl peLIeHUS

70 NOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX

HEpPaBEHCTB




71

I'paduueckue MeTo Bl pemeHus
NOKa3aTeJIbHBIX U JIOTapU(HMUICCKUX
HEPaBEHCTB

72

KonTtponbHas pabora:
"NppainnoHaibHble, IOKa3aTeIbHbIE U
JorapupMHUECKUE HEPaBeHCTBA"

73

74

75

KomruiekcHbie uncia. Anredbpandeckas u
TPUTOHOMETpHYECKast (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCJIa

KommuiekcHbie uncna. AnreOpanueckas u
TPUTOHOMETpHUEcKas (hOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

ApudmeTnueckue oneparuu C
KOMIUIEKCHBIMU YHCIIAMU

76

77

78

Apudmerndeckue onepanum ¢
KOMIIJIEKCHBIMHU YHCJIaMU

N300paxeHne KOMIJIEKCHBIX YHCeT Ha
KOOPJMHATHOM TIIOCKOCTH
N3o0paxeHue KOMIIJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIIOCKOCTH

79

80

81

®opmyna Myaspa. KopHu N-oii ctenenun
13 KOMIUIEKCHOTO YHCIIa

®opmyna Myaspa. Kopuu n-oii crenenun
13 KOMIUIEKCHOT'O YHCIIa

IIpuMeHeHne KOMIUIEKCHBIX YU CEIT JUIst
peneHns PU3NYECKUX U FeOMETPHUECKUX
3a1a4y




KonTtponpHas pabdora: "KomriuiekcHbie

82 |
qucia

83 HatypanbHble 1 1ienbie yrcia

84 HatypanbHble u 11e1ble Yrciia

85 [IpumeHneHne Npu3HaKoOB AETUMOCTU
LEJIBIX YUCEl

86 [TprMeHeHre NPU3HAKOB JIINMOCTH
LEJIBIX YUCEeNT

87 [IpumeHneHue NpU3HAKOB AETUMOCTU
nensix uyncen: HOJI m HOK

88 [IpumeHneHne NpU3HAKOB AETUMOCTU
uensix unces: HOJ[ u HOK

89 [TprMeHeHre NPU3HAKOB JEIUMOCTH
LEJIBIX YUCEJI: OCTAaTKH 110 MOJIYJIIO

90 [IpumeHneHne NpU3HAKOB AETUMOCTU
LIEJIBIX YMCEII: OCTATKH 10 MOYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTH

91 LeNbIX Yhcell: anroput™ EBkinuaa s
pelieHys 3a/1a4 B LIEJIbIX YnciIax

92 KonrtponbHas pabdora: "Teopus nenbix
yucen"
CucremMa ¥ COBOKYITHOCTb YpaBHEHUI.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS
Cucrema ¥ COBOKYITHOCTb YPaBHEHUM.

94 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBbI-

CIICACTBUA




95

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH palioHaIbHBIX
ypaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MppaLMOHAIBHBIX
YpaBHEHU I

97

98

99

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIHOCTEN IOKa3aTelbHbIX
ypaBHEHUU

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMUUIECKUX
ypaBHEHUU

100

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(PMHUUECKUX
yYpaBHEHUU

101

[IprMeHeHne CUCTEM K PEIIEHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHON
JKU3HU, HHTEPIIPETALUs OJIyYEHHBIX
pe3yabTaToB

102

IIpuMeHeHne cucTeM K peIeHUI0
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00J1aCTel HayKu U peanbHON
JKV3HHU, HHTEPIIPETALUS OJTyYEHHBIX
pe3yabTaToOB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 u3

103 pa3IMYHBIX 00JIacTEl HAYKH U PeaIbHON
YKU3HU, UHTEPIIPETalns MOTyUYEeHHBIX
pe3yJIbTaToB
KonTponpHas padora: "Cucremsl

104 paloHaIbHbBIX, HPPALMOHATBEHBIX
MOKAa3aTeIbHBIX U JOrapu(GMUUECKUX
ypaBHeHUN"

105 PanronaibHbIC ypaBHEHHS C
napaMeTpamMu

106 PannonanbHble HEpaBEHCTBA C
napaMeTpamMu

107 PanronanbHbBIE CUCTEMBI ¢ TTapaMeTpaMH

108 HppanmoHanbHbIe ypaBHCHUS,
HEpaBEHCTBA C TapaMeTpaMu

109 HpparmoHanbHble CUCTEMBI C
napaMeTpamu

110 [TokasarenpHbIC ypaBHEHUS, HCPABEHCTBA
C mapamMeTpaMu

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢
napaMeTpamMu

114 TpuroHoMeTpuUUYECKrEe YpaBHEHUS C

napaMeTpamu




115

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napameTpamu

116

117

118

119

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

[TocTpoeHue u uccneaoBanme
MaTeMaTUYECKUX MOJIeNIel peaTbHbIX
CUTYyallMil C TOMOIIIbIO YPAaBHEHUH C
napameTpamu

[ToctpoeHue u uccneaoBanue
MaTeMaTHUYECKUX MOJIeNIel peaTbHbIX
CUTYallUi C IOMOIIBIO CUCTEM
YpaBHEHUI ¢ TapaMeTpaMu

[TocTpoenue u uccnenoBanue
MaTeMaTHYECKUX MOJIeJIel pealbHbIX
CUTYyalMH C OMOUIbIO CUCTEM
YpaBHEHMH ¢ mapameTpaMu

120

KonTponabnas pabora: "3anauu c
napaMerpamu’

121

122

[ToBTOpenue, o6odIIEHNE,
cucTemarusanus 3HaHui: "YpaBHenus"
[ToBTOpenue, 06001IIEHNE,
cucTeMaru3anvs 3HaHui: "YpaBHeHns"

123

[ToBTOpenue, o6odIIEHKE,
CUCTEMAaTH3alMsl 3HaHUH: "Y paBHEHN.
Cucremsl ypaBHeHHI"

124

[ToBTOpenme, 0600IIEHNE,
cucreMartusanus 3Hanuii: "HepaBencrpa"




[ToBTOpeHnue, 06001ICHNE,

125 1
cucrtemaTtusanus 3Hanuii: "HepaBencrtna"

126 [ToBTOpenue, 06001ICHNE, 1
cucreMarusaius 3Hanuii: "HepaBencrpa"
[ToBTOpEeHmE, 0600IICHNE,

127 cucreMartuzarus 3Hanuii: "[IponsBogHas 1
U e€ npuMeHeHue"

[ToBTOpEHHE, 0000IICHUE,

128 cucreMartuzarus 3Hanuii: "[IponsBogHas 1
U e€ npuMeHeHue"

[ToBTOpenue, 06001ICHNE,

129 cucremarusanus 3HaHuii: "[IponsBogHas 1
U e€ npuMeHeHue"

[ToBTOpenue, 06001ICHNE,

130 cucreMaTu3anus 3HaHuii: "MHaTerpan u 1
ero npuMeHexue"

131 [ToBTOpenue, 06001IIECHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

132 [ToBTOpenue, o6odIIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6odIIEHNE, 1
cucreMaruzanus 3HaHui: "OyHkumn"

134 Wrorosast KoHTpOJbHAS paboTa

135 Hrorosast koHTpOBHAS paboTa

136 [ToBTOpenue, 06001ICHNE, 1
CHCTEMAaTH3aLMs 3HAHUH

OBHIEE KOJIMYECTBO HACOB I10 136 10

[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka. AnreOpa 1 Hayajla MaTEMaTHYECKOTO aHalIn3a; yTriayOJIeHHOe
obOyuenwne, 10 kmacc/ Mepzmsak A.T'., Homuposckwuii J[.A., [Tomsko B.M.; mon
penakuueii [logonsckoro B.E., O6miecTBO ¢ OrpaHiYeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii nueHtp «BEHTAHA-TPA®y;
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemienne

* MartemaTuka. AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHAJIN3a; yriIyOJIeHHOe
o0yuenue, 11 knacc/ Mepzmsik A.I'., Homuposckuii JI.A., [Tonsikos B.M.; nox
penakuueii [logonsckoro B.E., O6miecTBo ¢ orpaHuYeHHOM
oTBeTcTBeHHOCThIO M3narensckuil ieHTp « BEHTAHA-I'PA®y;
AxunonepHoe o6mectBo «M3narensbctBo «IIpocsenienue
METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
CamocTosITeIbHBIC M KOHTPOJIbHBIC paboThl. YTy0seHHbIl ypoBeHb. PI'OC |
[Tononckuit Buranuii bopucosuy, Axup Muxansn CemeHOBUY

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

Poccuiickas anextponnas mkona (POI)
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