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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMpPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa M Hadajla MaTeMaTUYECKOTO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe M HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 crenuduky ydeOHOU
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOoro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKne TuHUH: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS W HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS WHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX MOCJIEI0BaTENbHO (pOopMUpYyETCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHuE  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYaroOIIMMCs MHOKECTBAa HATYypalbHBIX, IIENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHUS JUIsl PELIECHUS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pEaIU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHANbHBIX, HPPAMOHATBHBIX, TOKAa3aTEeNbHbIX, JOTAapUPMHUUECKUX H
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHHE HAaWOOJBIINX M HAaMMEHBIINX 3HAYEHUN (YHKIIHU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jiorapudmbel. brarogaps uzydeHuro ainreOpanvyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperseTaeTcs ¢ APYyTMMH JIMHUSIMU y4e€OHOTo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIHH, CTPOUTh HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTHIO  aNTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIIHBIX 00ydYaromuMcs, Tak KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIed peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHMI pPACIO3HABATH IPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © €€ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IpPU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIIMXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHHSI HA OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOEHUS MOJIETEH peaTbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOTO Kypca IIMPOKO HMCIOJIb3YeTCs I pelieHUs MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHUS TPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciel 3HAHUM U PeaJTbHOM )KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IIOKa3zaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METOJTBI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapupmuueckue YpaBHEHUS. OcHOBHBIE METO/BI peneHns
Jorapu(pMUYECKUX YpaBHEHUH.

OcHoBHbIE TPUTOHOMETPUYECKHUE bOopMyIIBL. [IpeobpaszoBanmue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYEHUs, IPUMEHEHUE OINPEACTUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEabHOM CHUTYallMd C IMOMOUIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosumms yskiuit. I'paduk PyHkiuu. SnaemeHTapHbIe TpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3Ha4eHUs PYHKIIUU Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpeppiBHble (QYHKIMM W HMX CBOWCTBA. TOUKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO —ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. Anredpandeckas U TpPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKONU OKPYKHOCTHU. PerieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(IMUUYECKUX YPABHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

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

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHre uHTErpajna ajs HaXOXKJIEHUS IUIOIIAeHl IMIockuX ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEIACTABICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B APYrHX HaykaX, TEXHOJOTrusXx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/IOPOBBIO (3I0pOBOE THTAHHE, COAITAHCUPOBAHHBIN PEXUM 3aHATUM U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pa3muuHbIM  cdepaMm  MPOdEeCCHOHAIIBHOM  JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ABHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHMsI, KPUTEPUU TPOBOANMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TakKe BbIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIESITEIbBHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTeNIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUAMH: APKCUHYC, APKKOCHHYC W apKTAHTE€HC YHCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPEACIIUTENN Ul PELIEHUs CHUCTEMBl JIMHEWHBIX YPaBHEHUU,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMEpUPOBATHh MOHATUSAMU: HppaIOHAIbHBIC, MOKAa3aTelIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIINIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpaPpuKoB (PyHKIIHIA;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIHH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (DYHKIMM OOpaTHOM CTENEeHu C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBa M rpaMKH, HMCIOJIB30BATh MX TpaQUKHA IJIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapat Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO OMNEpUpOBaTh TMOHSATUSIMHU: HATypalbHOE U LEJO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKIE ONepaIii ¢ HUMUA H
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEM TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

MCITOJIH30BATh MPOU3BOIHYIO JIJISl UCCIICOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIbHO-D)KOHOMUYECKMX, 3ajadax, s
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMmbl Bcero Konrponsnrie| |Ipakraveckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi

MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.

MHorounensl. PaninoHaabHbIe ypaBHEHUS U 24 1 1

HepaBeHCTBa. CUCTEMBI IMHEWHBIX

YpaBHEHUU

Oynkun u rpaduku. CrenenHas GyHKIUs C 12 1 0

LEJIBIM IT0Ka3aTeIeM

Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 0

HppanmoHnanbHble ypaBHEHHUS

[TokazarenpHas pynkums. [lokazarensHbie 10 1 1

YpaBHEHUs

Jlorapudmuueckast pyHKIUS. 18 1 0

Jlorapudmuueckue ypaBHEHHS

TpuronomeTpuyeckue BeIpakeHUS U 2 1 0

YpaBHEHUS

[TocnenoBaTenbHOCTH M TIPOTPECCUN 10 1 0

HenpepriBabie pynkuu. [IponsBoanas 20 1 1

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT 5 > 0

3HaHUI




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KounuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudgposbie)
n/n NPOrpamMMbl Bcero KonTpoabnbie| |IIpaKTiieckue o0pa3oBarte/ibHbIC
padoTshI padoThI pecypeb

HccnenoBanmne GyHKIHIA ¢ TOMOIIIBIO D 1 1

MPOU3BOIHOM

[TepBooOpasHast 1 HHTETpa 12 1 1

I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. " 1 0

Tpuronomerpuueckrue HepaBeHCTBA

WppaunoHanbHble, IOKa3aTeIbHbIE U Y 1 1

norapupMUUECKUe HEPABEHCTBA

KommekcHbie uncna 10 1 0

HarypanbHble 1 11enbie yncia 10 1 0

CucTeMbl pallMOHAIBHBIX, HPPAlMOHATIBHBIX

MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1 0

YpaBHEHUU

3azauu ¢ mapaMmeTpamu 16 1 0

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 16 > 0

3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosun4yecTBo yacos JIeKTPOHHbIE
Ne Tema ypoxa Hara uudgposbie
May
n/n Bcero Kontpoarmie| |Ipakruieckue u3ydeHusi| |oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypebi

MHOKeCTBO, ONepaly HaJl MHOYKECTBaMU 1

U UX CBOMCTBA

Juarpammsl Diinepa-Benna 1

[IpruMeHeHrne TEOpEeTUKO-MHOKECTBEHHOTO 1

anmapara JJisl pelieHus 3a1a4

Pammmonansusie ynciaa. OOLIKHOBEHHEIE U

JeCATUYHBIC IPpOOU, TPOLICHTHI, 1

OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH

Pammmonansusie ynciaa. OOLIKHOBEHHEIE U

JECSATHUYHBIE TPOOH, MPOLICHTHI, 1

OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH

[Tpumenenue apobeli U MPOIEHTOB AJIs 1

penieHus MPUKIAIHBIX 3324

[Tpumenenue apobeli U MPOIEHTOB AJIs 1

pEIICHUS IPUKJIATHBIX 3371249

JlelicTBUTEeNIbHBIE YKCIIa. PallioHalbHbBIE U 1

HUPpAIMOHATILHBIE YHCIIa

ApudmeTnueckne onepanuu c 1

NENCTBUTEIILHBIMI YMCIIAMHU




10

Mopynp JEMCTBUTEIBLHOTO YHCIIA U €r0
CBOMCTBA

11

[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpYTJIEHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

12

OCHOBHBIC METOIbI PEIICHHS 1IEIIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

14

OCHOBHBIE METO/IbI PEIIECHHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHoOrouyieHsl OT OAHOU NEPEMEHHOM.
[lenenne MHOro4JeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorouseHsl ¢ HeabIMA KodhGUIIneHTaMH.
Teopema Buera

17

Pemenne cucrem JIMHENHBIX YPaBHEHUM

18

Pemenne cucrem JIMHENHBIX YPaBHEHUM

19

Martpuna CUCTEMBI TMHEWHBIX YPABHEHU.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero




21

22

23

24

25

26

27

28

29

F€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

[Ipumenenue onpeaenutTens AJist perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHU

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

Penienne nmpukinagHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

OyHKIUS, CIIOCOObI 3a1aHus (PYHKITHH.
Bsanmuo obparnbie pynkiun. Kommosumms

byHKIMi

I'paduk pynkumun. dnemeHrapHbie
npeoOpa3oBaHus rpagukoB GyHKIUN

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HayeHudt pynkuuu. Hynu pyHkuum.
[TpomexyTKM 3HaK MOCTOSIHCTBA

YéTtHble 1 HeUETHBIE (QYHKIINU.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

MakcumMyMBbl 1 MUHUMYMBI ()yHKITAH.
HaunOospliiee 1 HaMMEHBIIIEE 3HAYEHUE
(GYHKIIMHM Ha IPOMEKYTKE

30

‘HHHeﬁHaﬂ, KBaJpaTH4yHas ¥ IpoOHO-




auHeWHas QyHKIHH

31

DJIeMEHTapHOE HCCIIeJOBAaHUE U
MoCTpoeHue rpauKoB ITUX YHKITUN

32

DJIeMEHTapHOE UCCIIeIOBAaHUE U
MoCTpoeHue rpauKoB ITUX PYHKITUH

33

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom
Hrrotona

34

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom
Hrrotona

35

CrenenHnast GyHKIUS C HATYpaIbHBIM U
eabIM IToKa3zareieM. E€ cBoncTBa U

rpaduk

36

KonTtponsnas padora: "CreneHHas
¢yukuus. E€ cBoiictBa u rpaguk”

37

ApudpmeTnueckuiit KopeHb HaTypaJbHOU
CTETIEHH U €r0 CBOMCTBA

38

ApudpmeTnueckuii KopeHb HaTypaJbHOU
CTETIEHH U €r0 CBOMCTBA

39

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepXKaIINX CTETIEHU U KOPHU

40

[TpeoOpazoBaHUs YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTETICHH U KOPHU

41

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETICHH U KOPHU

42

UppanuonansHble ypaBHeHUs. OCHOBHbBIE
METO/1bI PEMICHHS UPPALMOHATBHBIX




ypaBHEHU I

43

Uppanmonanbusie ypaBHeHus1. OCHOBHBIE
METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHU M

44

Uppanmonanbusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHU M

45

PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHN
VPPALMOHAJIBHBIX YPABHEHUN

46

PaBHOCHIIBHBIE IEPEXOABI B PEILICHUHN
VUPPALMOHAIBHBIX YPABHEHUN

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHAIBHBIX YPABHEHUN

48

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
VPPaLMOHATIBHBIX YPABHEHUN

49

CaolicTBa U rpauK KOpHsI N-Oi CTENEHU
Kak (DyHKIIMHU OOpaTHOMN CTENEeHH ¢
HaTypaJbHbBIM ITOKa3aTelIeM

50

CgoiicTBa u rpaduk KopHs N-0if cTenenu
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJbHBIM II0Ka3aTelIeM

51

KonTtponbhas padora: "CBolicTBa u rpapuk
KOpHs N-o¥ crenenu. MppannoHaneHbIe
ypaBHeHuUA"

52

CTeHeHB C paHI/IOHaJ'H)HBIM II0KA3aTCJIEM U
€€ CBOIICTBa




Crenens ¢ palrOHAJIbHBIM IIOKAa3aTCJICM U

53 . 1
e€ cBoiicTBa

52 CreneHb ¢ palMOHAJIbHBIM IIOKa3aTeIeM U 1
e€ CBOMCTBA

55 [Toka3zarenbHas (pyHKIHMSA, €€ CBOWCTBA U 1
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN AT 1
peueHus: ypaBHEHU I

57 Hcnonb3oBanue rpaduka QyHKINAN AJIs 1
peueHusl ypaBHEHU I
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI peIIEHUs T0KA3aTEeIbHBIX 1
yYpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI peIIeHUs MTOKA3aTEIbHBIX 1
yYpaBHEHUHU
[Toka3zarenbHble ypaBHEeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHU I

61 KonTponbnas pabora: "[lokazarenbHas 1
¢yuknus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm uymncna. CoiicTBa jgorapudpma 1

63 Jlorapudm uymncna. CoiicTBa jgorapudpma 1

64 Jlorapudm umncna. CoiicTBa Jorapudpma 1

65 JlecaTuuHbIE U HaTypaJIbHbIE JTOTapH(PMbI 1




66

JecsTruunble U HATypaJibHbIE JIOTapU(PMBI

67

[IpeoOpazoBanue BEIpaXKEHUH, COAEPIKAIIUX
norapuhMbl

68

[IpeoOpa3oBaHue BBIpAXKECHHI, COACPIKAIIMX
norapuhMbl

69

[IpeoOpa3oBaHme BBIpaXECHUH, COAECPIKAIINX
Jorapupmbl

70

Jlorapupmuueckas GyHKIMs, €€ CBOHCTBA U
rpaduk

71

Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U
rpaduk

72

Hcnons3oBanue rpaduka QyHKIHH 115
peleHNs ypaBHEHUH

73

Hcnons3oBanue rpaduka QyHKIHH 115
peleHns ypaBHeHUH

74

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
METOJIbI PEIICHUS JOTapu(PMUUECKUX
ypaBHEHUH

75

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
METO/Ibl PelIeHus JorapuPMUIECKUX
ypaBHEHU I

76

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METO/Ibl PeIIeHuUs JTorapuGMUIECKUX
yYpaBHEHUN

77

PaBHOCHIIbHBIE TTEPEXO/BI B PELIEHUH
JorapupMHUUECKUX ypaBHEHUIN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

78 . 1
JOrapu(pMHUUECKUX ypaBHEHUH

79 Kontposbnas padota: "Jlorapupmudeckas 1
dbynaknus. Jlorapudpmudeckue ypaBHeHHs "

20 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTaHI€HC 1
YKCJIOBOTO apryMeHTa

a1 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTaHI€HC 1
YHCJIOBOT'O apryMeHTa

a7 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCJIOBOT'O apryMeHTa

33 ApPKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIOBOr0 apryMeHTa
Tpuronomerpuveckas OKpyKHOCTb,

84 OTpeIeTICHUE TPUTOHOMETPHUUECKHUX 1
(GYHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 ofpeielleHue TPUrOHOMETPUUYECKUX 1
(GYHKIIMI YHCIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

91 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX 1




BBIPAKCHUM

[IpeoOpazoBanue TPUTOHOMETPUUECKUX

92 . 1
BbIpa)KEHUI

93 [TpeoOpazoBaHnEe TPUTOHOMETPUYECKUX 1
BBIPAXKEHUM

94 Pewienne TpUroHOMETpUYECKUX YpaBHEHUN 1

95 PemieHne TpUroHOMETpUYECKUX YPaBHEHUN 1

96 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUU 1

98 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

99 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

100 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHIA 1
KonrpomnsHas padora:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUYECKHUE ypaBHEHUS"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS

102 nocjae0BaTeNbHOCTEN. MeTos 1
MaTeMaTHYeCKOW MHAYKIUH
MOHOTOHHBIE B OTPAaHUYCHHBIC

103 nocie0BaTenbHOCTH. Mcropus aHanusa 1
0ECKOHEUHO MaJIbIX

104 Apudmerndeckast mporpeccus 1

105 ['eomeTpryeckast IpoOTrpeccHst 1

106 ‘BGCKOHCHHO yOBIBaroIIasi reOMeTpUYecKas 1




nporpeccust

CymMma GeckoHEeuHO yObIBaroIei

107
TFE€OMETPUYECKOH IPOTPECCUU

108 JIMHENHBIN ¥ SKCIIOHEHIUAJIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLECHTOB

109 JIMHEHBIN U SKCIOHEHIMAIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonp30BaHne IPOrPECCUU ISl PELICHHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonrpomnsHas pabora:
"I[TocnenoBarenbHOCTH U Iporpeccun’”

112 HenpeprsiBHbIe QyHKIINN U UX CBOICTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKUMMA

114 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IpuMeHeHnEe CBOMCTB HENMPEPBIBHBIX




’ (GyHKUMN 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
byHKIMH 115 perenust 3a1a4

121 [TepBas 1 BTOpas npou3BOAHBIC (DYHKIIMH

122 Onpenenenne, reOMETPUYECKHIA CMBICI
MIPOU3BOIHOMN

123 Onpenenenne, GU3NISCKUN CMBICIT
MIPOU3BOIHOM

124 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKUIUM

125 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKUIUM

126 [TpousBoHBIE JIeMEHTAPHBIX (PYHKUINH

127 [Tpon3BoiHBIE 3JIEMEHTAPHBIX (PYHKLIUI

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKIIHIA

129 [IpousBogHast CyMMBI, IIPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIMU (YHKIUH

130 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3HaHui: "OyHKun"




134 HroroBast koHTpoIbHAs paboTa 1 1
135 Hrorosast koHTpoIbHAs paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaAHUHI
OBUIEE KOJIMYECTBO YACOB I10
- 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka

[IpuMeHeHne Npou3BOJHON K
UCCleI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

HaxoxnaeHnue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHOU

(GYHKIIMHM Ha OTpe3Ke

KonTposbHbie

Bcero
padoThI

IIpakTn4yeckue
padoTshI

Jlara
U3yYCHUS

JIEeKTPOHHBIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl




Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

Haxoxnenune HanOompIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKIMU Ha OTpE3Ke

10

Haxoxnenue HanOompIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHOM
GbyHKINU Ha OTpE3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

12

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUCHHS HETIPEPBIBHOM
GbyHKINK Ha OTpe3Ke

13

[Ipumenenne nponu3BOIHOM ISt
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

14

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAWJTYYIIETO PEIICHUs B
MPUKJIAHBIX 3a/1a4ax

15

[Ipumenenne nponu3BOIHOMN IS
onpeIelIeHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3aIaHHOTO GOPMYIION UITH
rpaduKom

16

[Ipumenenne npou3BOIHOM ISt
ONpPEACIICHUSI CKOPOCTH B YCKOPEHUS




nporiecca, 3a1aHHOT0 (OPMYIION HITH
rpadgukom

17 Kommnosumus hyHkmmii

18 Kommnosumus hyHkmmit

19 Kommnosumus hyHkmmii

20 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

1 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

D Kontponbnas padota: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

3 [TepBooOpazHas, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX

4 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[TpaBwita HaX0XICHUS TIEPBOOOPA3HBIX

25 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpana

7 Brruncnenue onpenenéHHOro HHTerpaia
o ¢opmyne HeroTona-JleiiOuuma

o8 Brruncnenue onpenenéHHOro HHTerpaa
o gopmysne HoroTona-JIeiiOnuna

29 [IpumeHeHne nHTErpaa i HaXOXKACHUS

TJI0IA e TIIIOCKUX PUTyp




30

[IpuMeneHnue uHTETpalia JUisi HAXOXKACHUS
00BEMOB I€OMETPUUYECKHUX TEIT

31

[Tpumeps pemerunit nuddepeHImarIbHbIX
ypaBHEHUU

32

[Tpumeps permenuit nuddepeHIuarIbHbIX
YpaBHEHUH

33

MatemaTuueckoe MOJEIUPOBAHKE
peaNbHBIX MIPOLIECCOB € TOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34

Konrponsnas pabora: "[leppooOpaznas u
uHTerpan'

35

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpauKu

36

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

38

Tpuronomerpuueckne GyHKIUH, UX
CBOMCTBA U rpaduKu

39

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

40

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

41

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

42

OTb60p KOpHEH TPUTOHOMETPHUECKHUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUYECKOH OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPHIECKHUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUYECKOH OKPYKHOCTH

44

Pemenue TpuroHomeTpuyeCcKux
HEpPABEHCTB

45

Pemenue TpuronomeTpuyecKux
HEpPABEHCTB

46

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

47

Pemrenne TpuroHoMeTpu4eCKuX
HEPaBEHCTB

48

KonTponsnas pabora: "['paduxu
TPUTOHOMETPUUYECKUX (QYHKLIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49

OcHoBHBIC MCETOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

50

OcHoBHbBIE METOJbI PCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

51

OcHoBHBIC MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

52

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

53
norapu(pMUUECKUX HEPABEHCTB
52 OCHOBHBIE METO/bI PELLICHUS
norapu(pMUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/bI PELLICHUS
norapuMUYECKUX HEPABEHCTB
56 OCHOBHbBIE METO/IbI PELLICHUS
norapu(MUIECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
MppaMOHATLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEeILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peleHus
MppaIMOHAIEHBIX YPaBHEHHHA
53 I'paduueckue MeTOIbI peLIeHUs
MTOKA3aTEeIbHBIX YPAaBHEHUI
! I'paduueckue METOIBI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 ‘Fpa(bnqecxne METO/IbI PeIlIeHuUs




66

67

68

69

70

71

72

73

74

‘JIOFapI/I(I)MI/I‘-IeCKI/IX ypaBHEHUI

I'padmueckue MeToAbI perieHUs
norapupMUIECKUX HEPABEHCTB

I'padmyeckue MeToAbI pelicHUs
norapu(pMUIECKUX HEPABEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHUU

I'padmueckue MeToabl pemeHus
[IOKAa3aTeIbHBIX U JOrapu(pMUUECKuX
YpaBHEHUU

I'paduueckue METObI pELICHUS
[IOKAa3aTeIbHBIX U JOrapu(pMUUECKuX
HEPaBEHCTB

I'paduueckue MeToabI peIICHUS
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPABEHCTB

KonrtponsHas padora: "UpparroHanbHele,
noKa3aTebHbIe U Jorapudmudeckue
HepaBeHCTBa"

KommnnekcHble uncna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (pOpMBbI 3arnucu
KOMIIJIEKCHOTO YHUCIIa

KommnekcHele uncna. AnreOpandeckas u
TpUTrOHOMETpHUecKas pOpPMBI 3aHucu
KOMIIJIEKCHOT'O YHCIIa




Apudmernueckre onepanum ¢

75
KOMIUIEKCHBIMHU YU CJIaMU

76 Apudmernueckue onepanum ¢
KOMIUIEKCHBIMHU YU CJIaMHU

77 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOPJAMHATHOW INIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOPJAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu
13 KOMIUJIEKCHOTO YHUCIIa

30 ®opmyna Myaspa. KopHu N-oii ctenenu
13 KOMIUIEKCHOT'O YHCIIa
[IpuMeHeHne KOMIUIEKCHBIX YHCEI JUIs

81 penieHus: GU3NIECKUX M T€OMETPHUCCKUX
3a1a4

82 KontponbHas padora: "KomiuiekcHble
gucua"

83 HarypanbHble 1 1enbie yncia

84 HatypanbHble u 1ienble uncia

a5 IIpuMeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YUCEIl

36 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEeIl

g7 [IpumeHeHne MpU3HAKOB AETUMOCTH

nenbix yucen: HOJl u HOK




88

[IpuMeHeHue MpU3HAKOB ACITUMOCTH
mensix yncen: HOJ u HOK

89

HpI/IMeHCHI/Ie IIPHU3HAKOB ACIMMOCTHU
LEJIBIX YUCEI: OCTAaTKH 110 MOOYJIIO

90

HpI/IMeHCHI/Ie IIPHU3HAKOB ACIMMOCTHU
LEJIBIX YUCCJI: OCTATKH 110 MO YJIIO

91

[IpumeneHnne nNpu3HAKOB JETUMOCTH
LEJIBIX YKCeN: aroput™ EBknmaa s
pELIEHHUS 3a/1a4 B LIEJIBIX YUCIaX

92

Kontposnbnas pabota: "Teopust menbix
yucen"

93

Cucrema 1 COBOKYIIHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHS

94

Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEACTBUSA

95

OcHoBHBIC METOJbI pCHICHUSA CUCTEM U

COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUIN

96

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IbI PEIEHUS CUCTEM U
COBOKYITHOCTEH ITOKa3aTeIbHbIX
ypaBHEHUH

98

OcHoBHBIC MCETOJbI pCHICHUA CUCTCM U




COBOKYITHOCTEM MOKA3aTEIbHbBIX
ypaBHEHUI

99

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUU

100

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

101

IIpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs OJY4EHHBIX
pE3yJIBTaTOB

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTUYECKUX 3a7ad U 3a7ad u3
pa3nuyHbIX 001acTeil HayKH U peabHOM
YKU3HU, UHTEPIIPETALUs IIOJY4YEHHBIX
pE3yJIbTaTOB

103

IIpuMeHeHrEe HEPAaBEHCTB K PEILIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00J1aCTe HayKu U pealbHON
JKU3HU, UHTEPIIPETALUS NIOJY4EHHBIX
pe3yiabTaToB

104

Kontponbras padora: "Cuctemsr
paIoHaIbHBIX, UPPALMOHATEHBIX
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX
ypaBHEeHUN"




105

PanmonanbHble ypaBHEHUS ¢ TapaMeTpaMu

PanmonansHble HEpaBEHCTBA C

106
napameTpamu

107 PannoHanpHbIE CUCTEMBI € ITapaMeTpaMHu

108 WppatnmonansHble ypaBHEHUS,
HEpaBEHCTBA C IMapaMeTpaMu

109 WppanmoHanbHble CUCTEMBI C
napameTpamu

110 [TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHBIE CUCTEMBI C TTapaMETPAMHU

112 Jlorapugmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113 JlorapupmMuueckre CUCTEMBI C
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrne HepaBeHCTBA C
napameTpamu

116 TpuroHomerpudeckue CUCTEMBI C
napamMeTpamu
ITocTpoenue u uccie0BaHuE

117 MaTeMaTHYECKUX MOJIEeH peaTbHbIX

CUTYalllil C MOMOIIBIO YPAaBHEHUH C
rapaMeTpamu




118

[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpaMu

119

ITocTpoenue u ucciegoBanue
MaTeMaTHYECKUX MOJENIEH peaabHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPAaBHEHUN
C ImapameTpaMu

120

KonTponbhas padora: "3anauu c
napameTrpamu"

121

[ToBTOpeHue, 06001mEeHNE,
cucrtemaTusanus 3Hanuil: "YpaBHenus"

122

[ToBTOpeHME, 0000IIECHNE,
cucrtemaTusanus 3Hanuil: "YpaBHenus"

123

[ToBTOpenue, 060061IeHNE,
cUCTeMaTu3alus 3HaHui: "Y paBHEHUSI.
Cucremsbl ypaBHeHUI"

124

[ToBTOpenue, 06001IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

125

[ToBTOpenue, 06001IEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

126

[ToBTOpenue, 0600MIIEHNE,
cucremarusanus 3HaHui: "HepaBencraa"

127

[ToBTOpenue, 0600MIEHNE,
cucremaru3anus 3Hanuii: "[IponsBoanas u
e€ npumeHeHue"




[ToBTOpenue, 060061IeHNE,

128 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpEeHME, 0000MIIEHNE,

129 cucreMmarusauus 3Hauui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600IIEHNE,

130 cucreMarusauus 3HaHuii: "MHTerpan u ero 1
npuMeHexnue"

131 [ToBTOpeHue, 06001meHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"

132 [ToBTOpeHue, 06001mEeHNuE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"

133 [ToBTOpeHME, 0000MIIECHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 Wrorosas koHTpoJsIbHAs paboTa 1 1

135 HToroBas KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, 06061IeHNE, 1
CHCTEMAaTH3aINsI 3HAaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[TPO'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremaTuka: anredpa U Hayajga MaTeMaTHYECKOIO aHAJIN3a, TEOMETPHS.
Anrebpa 1 Havasila MaTemMaTuueckoro ananusa, 10 knace /Komsrua FO.M..,
Tkauera M.B., ®enopora H.E. u 1p., AkiimonepHoe o0111eCcTBO
«3narensctBO «lIpocBemienue».

Marematuka: anreOpa u Hayajga MaTEeMAaTHYECKOIO aHAJIN3a, TEOMETPHUSL.
Anrebpa 1 Havalila MaTeMaTU4YecKoro ananusa, 11 kinace /Komsirua HO.M..,
Tkauera M.B., ®enoposa H.E. u np., AkiimoHepHoe 00IIIeCTBO

«M3parenscTBO «lIpocBenienney.

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET



