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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbIit Kypc «Anredpa W Hadajga MaTeMaTHMYECKOTO aHAIMU3a» SBISIETCS
OJHUM U3 Haubojiee 3HAYMMBIX B MPOTpaMMe CpelHero oodumero odpa3oBaHus,
MOCKOJIBKY, C OJTHOW CTOPOHBI, OH OOECIEeUMBAaEeT WHCTPYMEHTAIbHYIO 0a3y ams
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JOTMYECKOe U abCTPaKTHOE MBIIIICHHE 00yYaroluXcsi Ha ypOBHE, HEOOXOIUMOM
JUI. OCBOCHUS MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHUHU, CIIOBECHOCTU U APYTUX
IUCUMIUIMH. B pamkax maHHOTO ydeOHOro Kypca oOydaromiyecs OBIIAJCBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT 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 u Hadaja MaTeMaTH4YECKOTO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOJIKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

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

B crpykType ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHaJIN3a» BBIIEJICHBI CIEAYIONINE COepKaTeIbHO-METOAMUecKue JIHUM: «Yucna
U BBIUMCICHUS», «DyHKIMU U TpaduKkn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKAaTEIbHO-METOINYECKUE JUHUU H3Y4YarOTCsl Ha MPOTSDKEHUM JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
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
IMIMPOKUM MATEMATUYECKUM aIIapaToM, Y HUX MOCJIEI0BAaTEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYl0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WMHTEPIIPETUPOBATH CBOM 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 yAenseTcs  (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 LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS ISl PEllICHUs] pa3IU4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero o0Opa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a7a4 ¥ 3371a4 Ha HAXOXJACHHE HAMOOJBbIINX U HAUMEHBIINX 3HAYCHUN () YHKIUU.
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 uszydeHuio aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ 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
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBbKY 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 PEANBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIWU, CTPOUTH UX
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 Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH 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, TaKk KaK y HUX MOSBISETCS 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 IIOCTPOEHHUS MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTyalWu,
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, (OPMHUPOBAHUIO YMEHHMI paCHO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONUXCS pe3yibTaTaX, TMOJYYCHHBIX B XOJ€ Pa3BUTUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT 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 H €€ TPWIOKEHUN, OHU CBSA3BIBAIOT Pa3HbIE 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 HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIMXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapaTra aireOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOTO Kypca IIMPOKO HMCIOJIB3YeTCs I PEeIIeHHs NMPUKIaAHBIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS TNPUKIAAHBIX 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 Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).

COJEP)XAHUE OBYUEHUSA

10 KIIACC

Yuciia 1 BbIYHCICHUSA

PanmonaneHple ymcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. I[lpumenenue npobdeit ¥ MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a9 U3 Pa3JIMYHbIX OTPACIeH 3HAHUM U PEATIbHOM KU3HH.



JlelicTBuTenpHbIE 4ucia. PalMoHanbHBIE W HUPPALMOHAIBHBIE YHCIA.
Apudpmernueckue  omnepanuu € JCUCTBUTEIBHBIMH  YHCIaMd.  Moyib
JEHCTBUTENLHOTO YKCIa U ero cBoicTBa. [IpuOmmkE€HHbIC BBIYUCICHNUS, TTPaBHUIIa
OKPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIUUCICHHIA.

Crenenp ¢ uenbiM nokaszareneM. buHom HbrotoHa. Hcenmonb3oBaHue
MOJIXOJIAIIECH (POPMBI 3aIMCH ICUCTBUTEIBHBIX YNCEN TSl PEIICHUS MTPAKTHIECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C paluMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBa, CTEIEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJibHbIE
JorapuMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCUHYC M ApKTaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAIIMOHATILHBIX YpaBHEHUN U
HEPAaBEHCTB. MHOrOWIeHbl OT OJHOW IEpeMEHHOW. JleneHue MHOrowieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[TpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHN U KOPHHU.

HppanuonanbHbie YpaBHEHUS. OcHOBHBIE METO/BI pelIeHus
UppaMOHAIBHBIX YPaBHEHUM.

[loka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX
YPaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapupmuueckue YpaBHEHHS. OcHOBHBIE METOJBI peleHns
JorapupMUYECKUX YpaBHEHHI.

OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMEeTpUYECKUX YPaBHEHU M.

Pemienne cucrteM nMHEWHBIX ypaBHEHHW. Marpuua CHCTEMBI JIMHEWHBIX
ypaBHeHU. OmnpenenuTenb MaTpuibl 2X2, €ro TeOMETPUYECKUN CMBICT H
CBOMCTBA, BBIUYMCIICHUE €T0 3HAYEHUS, TPUMEHEHHUE OMNPEACTUTENS I PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHUM. PelleHne npuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccinepoBanume MOCTPOEHHOM MOAENU C
IIOMOILIBIO MATPHUIL] U ONIPEIEIIUTEIIEH.



[TocTtpoeHne MaTeMaTUYECKUX MOJAENEH PEAIbHOM CHUTYyallMd C ITOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIprmeHeHHMe ypaBHEHHMU W HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amanus ¢GyHKIUH. B3anMmHO oOpaTHBIe (YHKIUU.
Komnosumuss Qynkumii. I'padux  ¢QyHkmmmn. DaemMeHTapHble MTpeoOpa3oBaHUsA
rpaduKoB HyHKIIHIA.

OOnacTh onpeneneHuss U MHOXECTBO 3HaueHui QpyHkumu. Hymu QyHkumu.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHBIE pyHKIMU. [lepuonnyeckue
¢bynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIIee 3HaUeHUs (DYHKIIUU Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduK KOpHS N-OW CTENEeHH Kak (YHKUUH OOpaTHOU
CTENIEHU C HaTypaJbHBIM [TOKA3aTEJIEM.

[TokazarenbHast U Jorapupmuueckass (QyHKIUH, UX CBOMCTBA U TpaluUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIC
NOCJIEN0BATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHajiu3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpECCUHU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. HUuco €. Popmyiia CI0KHBIX
npoueHTOB. Mcrnons30BaHWE MPOTPEcCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.

HenpepoiBHble (yHKIIMM W WX CBOMcTBa. TOYKM pas3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
byHKIUI 1715 penieHus 3aa4.

[lepBas u BTOpas npousBoanble GyHKIUU. Onpenenenre, FreOMeTPUIECKUA U
(u3nyeCKuil CMBICI IPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.



[IpousBogubie  smemeHTapHbiX  ¢QyHkiuil.  IlpousBogHas  cymmsl,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIUHA.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONEepalvy HaJX MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOIO — ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX NMPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KVIACC

Yuca 1 BbIYMCICHUS

HatypaneHble u uenbie yncia. [IpumeHenue nprusHaKkoB AEIUMOCTH IIENbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HammeHbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiuaa 1uist pemeHus
3a/1a4 B LEJIBIX YHUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHe Oomnepanuu C KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oi creneHrn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEI [yl pelieHus (PU3MUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTeNbHbIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHMS] CUCTEM M COBOKYIHOCTEH palUOHaIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C ApaAMETPaMHU.

[IpumeHeHne  ypaBHEHMM, CUCTEM M  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IUdYHBIX 00JIaCTe HAyKH WU pPeaTbHOUN
YKW3HU, UHTEPIPETALMSI OJYYEHHBIX PE3YyJIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk kommozunuu ¢GyHkIud. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIIHH, UX CBOWCTBA U TPaPUKH.



['padmyeckue MeTOABI pEllIeHUs ypaBHEHUU W HepaBeHCTB. I 'paduyeckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEANbHOU KU3HMU.

Havana maTeMaTH4eCKOro aHaJIu3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAaHUIO (YHKIIMI HA MOHOTOHHOCTH U
3KcTpeMyMbl.  HaxoxaeHue  HamOonblIero M HAUMEHBLIETO  3HAYEHUH
HENpepbhIBHON (QYHKIMU HAa OTPE3KE.

[IppumMeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEro pPEILICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION Ui rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO miepBooOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS TIEPBOOOPa3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncienne
onpenenéHHoro uaTerpana mno gopmyne Hetorona-Jleiouuna.

[IpumeHneHnue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB F€OMETPUUECKUX TEII.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUH. MaTtemaTuieckoe

MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHECHUM.
INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJBTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  4JjeHa  pOCCHIlCKOro  o0IecTBa,  NpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMeHHue
B3aUMOJICUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUSAMU U Ha3HAYEHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

C()OPMUPOBAHHOCTb POCCUHCKOMN I'Ppa)KAAHCKOW MIEHTUYHOCTH, YBAXKEHUS K
IIPOLLJIOMY M HACTOSAIEMY POCCHUHCKOW MAaT€MaTHKH, [ICHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MAaTEMAaTUYECKOU IIKOJIBI,



UCIOJIb30BaHNE JTHUX JOCTIDKEHHMH B JPYTrUX HayKaX, TEXHOJOTHSX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTWKCHUH HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyLIErO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAsl 3CTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEW, 0OBEKTOB, 3aJa4, PEIICHUN, PACCYXIEHUH, BOCIIPUUMYHUBOCTD
K MAaTeMaTHYE€CKUM acleKTaM pa3Iu4yHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTb YMEHHUS NPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06€301acHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUH U
OTIIbIXa, peryisipHas (U3NYecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0OPOBUTEIBHON E€ATEIBbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  AESITENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccuu U peaan3oBbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTreMaTHM4ecKoMy  OOpa3oBaHUI0O U
caMO00pa30BaHUIO Ha TMPOTSXKEHUU BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

C(OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KyJIbTYypbl, TOHHMAaHUE BIUSHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HA COCTOSIHUE MPUPOIHON U COLMAIBHON
Cpellbl, OCO3HAHHE TJI00ATIBHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHMYeCKMX 3HAHMM JUIsl penieHus 3agad B 00JacTu
OKpYXarolenl cpeipl, IMJIaHUPOBAaHUE IOCTYNKOB M OIEHKH HMX BO3MOKHBIX
MOCIICICTBUU JIJTL OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH ©  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH Ul PA3BUTHS LUBUJIW3ALMH, OBJAJEHUE S3BIKOM
MaT€MaTUKM M MaTeMaTU4YeCKOM KyJIbTYpOHM KaK CpEACTBOM IO3HAHUS MHpA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYHO MW HCCICAOBATCIILCKYIO ACATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Ba3oBble Jijornueckue a1eiicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHMsI JiJ1s1 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3;

BOCIIpUHUMATh,  (QopMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPJAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHUM
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHL,  (UKCHPYIOLUIME  MPOTUBOpEUUE,  MNpoodseMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTr0 00bEKTa, SBICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SBICHUSMH, MPOIECCAMU;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJICHUS, WCCIICOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOLECCa, a TaKKE BbIIBUIAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH JeUIINTHI WHPOPMAIIMU, JAHHBIX, HEOOXOAMUMBIX JJII OTBETA HA
BOIIPOC U JIJIsI PEILLICHUS 3a]1a4u;



BBIOMpaTh WH()OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTH3HPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO PA3JIMYHBIX BHUIOB H
dbopm mpeaCcTaBICHUS;

CTPYKTYpHUPOBaTh MH(DOPMAIIUIO, MPEACTABIATh €€ B pas3IMuHBIX (POopMax,
WLTIOCTPUPOBATH rPpauICeCKH;

OILICHUBATh HaIEKHOCTD uHpOpMAITIU 1o CaMOCTOSITEIIEHO
c(OpMYyJIMPOBAHHBIM KPHTEPHSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M NHCBbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3aJadH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIIeHUs, COMOCTAaBIATh CBOM CYXKICHHUS C CYXXICHUSMH IPYTUX YYaCTHHUKOB
Jajora, oOHapy)KUBaTh Pa3Uyue U CXOJICTBO MO3HWIIUMA, B KOPPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHMUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBaHMUSI,
MPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMaT BBICTYIUICHHUS C Y4E€TOM 3a/ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/lauH, BEIOUpATh CIIOCOO pElIeHUs C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJa/J€Th HABBIKAMU  [O3HABAaTEIbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPLIAEMBIX JAEHMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa peuieHus
MaTEMaTHYECKOM 3a1auH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELICHUN 3a7a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIETU U YCIOBUSAM, OOBACHATH IPUUUHBI
JOCTUKEHUSI WM HEAOCTUIKEHUSI Pe3ysIbTaTOB AESITEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMmecTHasI 1eATEJILHOCTD:



MOHMMATh U HUCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WUHAWBHUAYaIbHOU
paboThl MpU pEHIeHUH YYEOHBIX 3aJay, NPUHUMATh I€Jib COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOrOBAapUBAThCsS, OOCYX AAaTh IMPOLIECC U Ppe3yJabTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPyNmoBBIX GopMax paboThl (0OCYyX)aeHUSI, OOMEH MHCHHUIA,
«MO3TOBBIE€ IITYPMBD» W HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaH[bI, OIICHUBATh
KaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy ob0yuenuss B 10 kjacce 0OydyarOIIMICAd MOJYYUT CIECAYIOIIHUE
IIPEIMETHBIE PE3yJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4e€OHOTrO
Kypca «Ainredpa 1 Hayajia MaTeMaTHUECKOTI0 aHAJIU3a»:

Yuciia ¥ BbIYHCICHHSA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALMOHAIBHOE 4YHUCIO, OECKOHEYHas
nepuoauyeckas JIpoOb, TMPOLEHThI, HWPPALMOHATIBLHOE YHCIO, MHOXECTBA
pPALMOHAIIBHBIX U JIEMCTBUTENIBHBIX YUCET, MOLYJIb ACHCTBUTEIBHOTO YUCIIA,;

OPUMEHATHh JpOOM W MPOLEHTHl IJIsl pPEIIECHUs MPUKIAJHBIX 3a7ad u3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

NPUMEHSATH NPUOIMKEHHBIE BBIUMCICHUS, IPABUJIa OKPYTJIEHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOIHO OMNEpUPOBATh IOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PEIECHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HaTypajabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PAlMOHAILHBIM ITOKa3aTelIeM;

CcBOOOJHO OMNEpUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKcCIa, JACCATHUUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO OTEPUPOBATH MOHATUSAMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
YUCIIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U ApKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITUSIMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,



OPUMEHSTh pPa3IMYHbIE METOJbl PEIICHUs PalUOHAIBHBIX U JpOOHO-
paloHaNbHBIX YpPaBHEHHUH, NPUMEHSATH METOJ| HWHTEPBAJIOB MJIi PEIICHUSA
HEPaBEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepEeMEHHOMH,
MHOTOYWJIEH ¢ MLedbIMH KO3(p(ULIUEHTaMH, KOPHM MHOIOYJI€Ha, IPUMEHATH
JIeJIEHMEe MHOTOWIEHA HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOIHO ONEpUPOBATH MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpPENEeNUTEdb MaTpUlbl 2 X 2 W €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWCTBA ompeaenuTens 2 X 2 Juisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATH ONPEACTUTENN M1 PEIICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJTMPOBATh PEANbHBIE CUTYAIMH C TIOMOIIBIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C IOMOIIbI0 MaTpUll U OINpeAeTUTENEH,
UHTEPIIPETUPOBATH MOIYYECHHBIN pe3yNbTarT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsl TNpeoOpa3oBaHHMS
BBIPAKEHU;

BBITIOJHATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUH, COEPIKAIINX CTETICHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCII0JIb30BaTh CBONCTBA jorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

cBOOOJHO OMEpPUPOBATh MOHATHUSAMHU: HPPAMOHANBHBIE, TOKA3aTENbHBIE U
Jorapu(pMHUUECKre YpaBHEHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEX0/I0B UJIM OCYILECTBIISAS MPOBEPKY KOPHE;

IPUMEHSATb OCHOBHBIE TPUTOHOMETpHUUYECKHe (GOpMYJIIbl JUIsl TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOJHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIUPOBATh peajbHble CUTyallMd Ha S3bIKE alredpbl, COCTaBJIATh
BBIDAKEHUS, YpaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIB30BAHUEM alllapaTa anreopsbl.

DyHKIUHN U TPAPUKHU:

cBOOO/IHO ONEpPUPOBaTh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO 0OpaTHble (QYHKIUHU, KoMmmo3uuus GyHKUMA, Tpadux QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKkoB (PyHKIIUI;

CcBOOOHO OIEpPUPOBATh MOHATUSAMHU: 00JACTh OMPEAETICHUS U MHOKECTBO
3HaYeHUN QPYHKINU, HYJIH QYHKIIHH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpPUPOBATh TMOHATHSIMH: YETHBIE M HEYETHBIE (PYHKIIMH,
nepuoanyeckre (QyHKIUU, IPOMEKYTKH MOHOTOHHOCTH (DYHKLIHMH, MAKCUMYMBbI U



MUHUMYMbl (YHKUIMH, HAuOOJbllee M HaUMEHbIee 3HaueHue (QYHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHMS C HaTypaldbHBIM U
LENbIM [OKa3zaTejaeM, rpapuK CTENEHHOM (YHKIMM C HATypaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeNeHW Kak (PyHKIHMHM OOpaTHOW CTENEHU C
HaTypaJbHBIM OKa3aTEeJIEM;

ONEpUpPOBaTh MOHATUSAMU: JIMHEHHAs, KBaApaTHU4dHas MU JPOOHO-IUHEIHas
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U TIOCTPOCHHUE UX TPAPUKOB;

CBOOO/IHO ONEpUpOBATh MOHATHSMM: IOKa3zaTeiabHas U JorapupmMuyeckas
(GYHKIMM, UX CBOMCTBA WU TIpaUKH, MCIONb30BaTh UX TpadUKU ISl PELICHUS
YPaBHEHMU;

CBOOOJHO ONEPHPOBATH MOHATHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OIpeiesIeHue TPUTOHOMETPUUECKUX (PYHKIIUM YUCIOBOTO apryMEHTa;

UCIONIBb30BaTh rpauku (yHKUIUH JUId  HMCCIEAOBAaHUS IPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYIHMX YyYEOHBIX MPEIMETOB U PEAbHON
YKU3HH, BBIpAXXKaTh (POPMYJIAMH 3aBUCUMOCTH MEKY BEJIMYMNHAMU;

Hayana MaTeMaTH4eCKOro aHajam3a:

CcBOOO/IHO ONEpUPOBATH NMOHATUAMM: apuMeTHyecKkas U TIeoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO yOBIBarOIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCIIOHEHIUAJBHBIN pOCT, (OpMya CIIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTaHTE;

UCITIOJIB30BaTh IPOTPECCUM I PEIIEHUs peajbHBIX 3a4ad IPUKIIATIHOTO
XapakTepa;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: NTOCIEN0BATENLHOCTD, CIIOCOOBI 3a/JaHUS
MIOCJIEN0BATENBHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKICHHUS MAaTeMaTHYECKOrO0 aHaju3a Kak aHalau3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OIEpPUpPOBaTh MOHATUSAMHU: HEMNpPEPbIBHbIE (PYHKIHMHU, TOYKU
paspsbiBa rpaduka GyHKIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKIMS, HEMpEpbIBHAs Ha OTpe3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJI PELICHUS 3a/a4;

CBOOOJHO OIEpUpPOBaTh MOHATUSMHU: TIEpBasi U BTOpas IPOU3BOJHBIC
byHKIIMH, KacaTelbHas K Tpaduky QyHKITNY;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3UIIMH
NBYX (DYHKIIMH, 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUYECKHN U (PU3UYECKH CMBICT MPOU3BOIHON IJis
pemeHus 3aaad.

MHokecTBa M JIOTHKA:



CBOOOZHO  OMEpPUPOBATH  MOHSATHUSIMU: MHOXECTBO, OIEpalud  Haj
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alllaparT JUisi ONMCAHUs PEaJIbHbIX
MPOLIECCOB U SIBJIICHUM, TP PELICHUU 3a]]a4 U3 APYTUX YUEOHBIX MIPEIMETOB;

CBOOOJTHO OMNEPUPOBATH MMOHATUSMHU: OIpPEACICHUE, TEOpeMa, ypaBHEHUE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, T0KA3aTEIbLCTBO, PABHOCHIIbHBIC
YPAaBHEHMS U HEPABEHCTBA.

K xonmy oOyuyenuss B 11 kiacce oOydyarolmuics TOJYYUT CIEIYIOLIUE
MpEeIMETHbIE PE3yJIbTaThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOTI0 aHAJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HATypaJlbHOE M LEJI0€ YHCIIO,
MHOYKECTBA HATypaJbHBIX M LEJBIX YUCEJ, UCIIOIb30BaTh IPU3HAKU IEIUMOCTU
uensix yncen, HOJ[ u HOK HarypasbHBIX uncen 1 pelieHus 3aja4, IpUMEHSITh
anroput™ EBKknuna;

CBOOOJHO ONEPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alHChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YHCIa B alreOpandyeckol u
TPUTOHOMETPUUECKOW (hOpME, BBIMOJIHATH ApUPMETHUECKUE ONEpalii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHEeHUS U HEPABEHCTBA:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJbHbIE U
jJorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYHIECTBJISITh OTOOpP KOpPHEW MpH pElIEHUHu TPUTOHOMETPUUECKOIO
YPaBHEHUS;

CcBOOOJHO OINEpPUPOBaTh MOHITHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXxoaumble  (OPMYJIBl  JIJIi  PELICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIBHBIX, MIOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palOHAJIbHbIE, VppalMOHaIbHBIE, MOKa3aTEJIbHBIE,
jgorapuMuyecKkue ¢ TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U IIapaMeTphl;

NPUMEHATH TpadudecKue METOAbI JJIsl PEeIICHUs] YpaBHEHU U HEPABEHCTB, a
TaKXkKe 3aJ1a4d ¢ napaMeTpaMy;



MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIDAKECHHSI, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMBbI IO YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHUEM afmapara aireOpsl,
MHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHKUMH U TPaPuKu:

CTpOUTHh TpaduKH KOMMIO3UIMHU (YHKIHI C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUHU JABYX (DYHKIIHIA;

CTPOUTb TIEOMETPUYECKHE 00pa3bl YpaBHEHHMM W  HEPaBEHCTB Ha
KOOPJMHATHOM IIOCKOCTH;

CBOOOJIHO  ONEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
byHKIMH;

OPUMEHATh (YHKUMW JJI1 MOJETUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Havasa MmaTeMaTH4eCKOro aHaJIM3a:

UCITI0JI30BaTh MPOU3BOJHYIO JIJISl UCCIAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HAaUOOJbIIEE U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HETPEPBHIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IPOU3BOJHYIO JUIS HAXOXKJICHHS HAWIy4ylIero peuIeHUs B
NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-DKOHOMMYECKHMX, 3ajadax, i
ONpENENEeHUs] CKOPOCTH U YCKOPEHHWsS Tmpoliecca, 3aJaHHOro (opMmysaol HiIu
rpadukom;

cBOOOIHO ONEpUpOBaTh MOHATUSMHU: IE€PBOOOpa3Has, OIpeneaEHHbIN
UHTErpaJl, HaXOJWUTh MEPBOOOpa3HbIE AIIEMEHTApHbIX (YHKUMH M BBIYUCIATH
uHTerpai no gopmyne Herotona-Jlelonuna;

HAXOJUTh IJIOLIAAN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOLIBIO UHTETPaa;

UMETh TPEACTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU HA IpPUMEpPE
coctaByieHus U PepeHITNATBHBIX YPaBHEHUN;

peuaTth NpUKIaAHbIE 33a4i, B TOM YHUCJE COLMAIbHO-3KOHOMUYECKOTO U
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne arTa udpoBbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHPIH sﬁl?z;osaTenbnme
padoThI padoTshI pecypesI
1 Huarpammbl Ditniepa-Benna 1
5 MHOXkeCTBO, Ollepauy HaJ MHOKECTBAMU 1 Caiitr PELIIY EI'D,
M UX CBOMCTBa cant OUIIN
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
4 [IpruMeHeHne TEOPEeTUKO-MHOKECTBEHHOTO 1
armapara i peueHus 3ajaaqd
5 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmnapara JJis peleHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
6 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 Pemry EI'D
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
Pannonanshele unciaa. OOBIKHOBEHHBIC U
7 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
3 [Ipumenenne qpodeit u MPOIEHTOB ISt 1
pElIeHs TPUKIaJAHbIX 3a7a4
9 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
penieHus MPUKIAIHBIX 33124
10 JlelicTBUTEeNIbHBIE YKCIIa. PalinoHalbHBIE U 1

UppaluoHaIbHbIE YHCIIa




11

Apudmernueckue onepanum ¢
JCWCTBUTEILHBIMH YHCITaAMH

12

13

14

Mopynp AE€MCTBUTEIBHOIO YHCIIA U €T0
CBOMCTBa

[TpuOnkEHHbBIE BBIYMCIICHUS, TIPAaBUIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BRIYUCICHUN

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

15

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPaBCHCTB

16

17

18

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIPOOHO-PANMOHAIBHBIX YPAaBHEHUH U
HEPaBEHCTB

MHoOrowieHsl OT OJHON NEPEMEHHOM.
[enenne MHOro4sieHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema besy

MHorousieHsl ¢ LeNbIMU KO UITMEHTaMH.

Teopema Buera

Pemy EI'D

19
20

Pemrenne cucreM TMHENHBIX YpaBHEHUI

Pemenue cucrem JIMHENHBIX ypaBHEHUI

21

Marpuiia cucteMsbl TUHEHHBIX YPaBHEHUH.
Onpenenurens MaTPUILLI 2%X2, €To
T€OMETPUUYECKUI CMBICIT U CBOWCTBA;
BBIUHCIICHHUE €TI0 3HAUCHUS

22

Onpenenurens MaTpuibl 2X2, ero




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

23

24

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMBI JINHEWHBIX YPABHEHUI
Pelienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

Caiit ®UIIN

25

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

26

27

28

KonTtponsnast padora: "PannonanbHble
ypaBHEHU U HepaBeHCTBa. CrcTeMbl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus (HYHKIUH.

B3aumno obpatasie pynkiuu. Kommnosunus

byHKIII
['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN

29

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[IpomexyTKkH 3HaK OCTOSTHCTBA

30

31

32

UETtHbie 1 HEUETHBIE PYHKITUU.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIIMHM HAa IPOMEXKYTKE

JluneitHas, KBagpaTHuHas U IPOOHO-
AuHenHas QyHKIH

PEIIY EI'D

33

DIeMEeHTapHOE MCCIIeIOBAaHNE U




MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI

:‘)J'IGMCHTapHOC HCCICI0OBaHUC U

34 .
MOCTPOCHHE TPAPUKOB ITHX (PYHKIUH

35 Crenens ¢ 1es1bIM NTOKa3areseM. buaom
HeroTona

36 Crenens c 1eJIbIM TTOKa3areneM. bunom
Herorona
CrenenHast GyHKIUS C HATYpaIbHBIM U

37 HeNbIM ToKa3zareseM. E€ cBoiicTBa u
rpaduk

38 Kontponbnas pabota: "Crenennas
¢bynkmus. E€ croiicta u rpaduk"

39 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

40 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXaIINX CTETIEHU U KOPHU

42 [TpeobpazoBaHust YHCIOBBIX BBIPAXKEHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

43 [TpeoOpazoBaHUs YHCIOBBIX BBIPAKECHUIA,
COJIEpXKAIINX CTETIEHU U KOPHU
Uppanmonanbusie ypaBHeHs1. OCHOBHBIE

44 METO/bI PELICHUS UPPALMOHAIBHBIX Caiitr ®UIIN
yYpaBHEHUN
Uppanunonansueie ypaBHeHHs. OCHOBHBIE

45 METO/Ibl PEIICHUS] UpPALlMOHAIbHBIX

YpaBHEHUU




Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

46 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHUH

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATIBHBIX YpaBHEHUI

49 PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH
UPPALMOHATIBHBIX YPaBHEHHIA

50 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
UPpPaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

51 KaK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa U rpaduK KOpHs N-OW CTENeHH

52 Kak (PyHKIIMM OOpaTHOMN CTENEeHH ¢ PEIY EI'D
HATypaJIbHBIM MOKa3aTeleM
KonTponbHas pabora: "CBoiicTBa u rpaduk

53 KOpHs N-o¥ crenenu. MppannoHansHbIe
ypaBHeHHUA"

54 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

56 CrermneHb ¢ pallMOHAIBHBIM MTOKA3aTeNeM U
€€ CBOICTBA

57 [ToxazarenbHast pyHKLINS, €€ CBONWCTBA U

rpaduk




Hcnons3oBanue rpaduka QyHKIHH 115

58 - 1
peleHNs ypaBHEHUH
59 Hcnonp3oBanue rpaduka QyHKIHH 115 1
peueHusl ypaBHEHU I
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE
60 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1
YpaBHEHUU
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE
61 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
YpaBHEHUN
OKa3zaTenbHbIe ypaBHEHUsI. OCHOBHEIC
II y O
62 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUU
63 KonTtponpnas pabdora: "[lokazarensHas 1
kuus. [lokazarenbHble ypaBHEHUS
YH H y "
64 Jlorapudm umncna. CoiicTBa jJorapudpma 1
65 Jlorapudm yucna. CpoiicTBa iorapugpma 1
orapu¢m uucna. CpoiicTBa norapupma
66 JI C 1
ECSITHYHBIE M HATYpaJIbHBIE JIOTapU (MBI
67 V! 1
68 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1
69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

70 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1
sorapu@msl

7 [IpeoOpazoBanue BBIpAXKEHUA, COACPIKALINX 1
Jorapupmbl

79 Jlorapudmuueckas pyHKuuUA, €€ CBONWCTBA U 1

rpaduk




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U

3 rpadguk

74 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

75 Hcnonp3oBanue l"pabe/IKa byHKIMM 17151 PELIY EID
pelieHus: ypaBHEeHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METO/Ibl PEIICHHUS JIOTApUPMUISCKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

77 METO/BI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

78 METO/BI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI

79 PaBHOCUIIBHBIE TEPEXO/IBI B PEIIEHUU
JorapupMHUUECKUX ypaBHEHUH

80 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

81 KonTponsnas pabora: "Jlorapudpmuueckas
¢ynkus. Jlorapupmuueckue ypaBHeHus"

82 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

83 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

84 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

85 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC




YHUCJIOBOT'O apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

86 oTpeieNieHue TPUTOHOMETPUIECCKIX 1
(GyHKIUI YUCIOBOTO apryMeHTa
TpuronomeTrpuydeckast OKpyKHOCTb,

87 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1

90 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

91 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1

92 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

94 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

95 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

96 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIMA 1

101 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

102 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1

103 KonTponbras padora: 1




"TpUTrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS

104 nocjenoBaTenbHOCTed. MeTos
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE U OTPaHUYEHHBIE

105 MoCJIeI0BaTeILHOCTH. VIcTOpus aHanu3a
0OECKOHEYHO MaJIbIX

106 Apudmerrdeckas mporpeccus

107 ['eomeTrpuueckas nporpeccust

108 beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

109 CyMMa OeckOHEUYHO yObIBaromen
F€OMETPUUECKOM IPOTrPECCUU

110 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

111 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

112 Hcnonp3oBaHue mporpeccuu A pereHus
peayIbHBIX 3a/1a4 MPUKJIIAJHOTO XapaKkTepa

113 KonrtpomnsHas padora:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

114 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

115 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIHMA

116 CoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

117 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha




OTpe3Ke

MGTOI[ HHTCPBAJIOB JJIA pEHICHUSA

118
HEPaBEHCTB

119 Meton uHTEpBaAJIOB JUIsl pELLICHUS
HEPaBEHCTB

120 MeTtoa UHTEPBAIOB JJIs pEIICHUS
HEPaBEHCTB

121 [TprMeHeHnEe CBOWCTB HEMTPEPBIBHBIX
GYHKIUH 1S peleHust 3a1a4

122 [TprMeHeHnEe CBOWCTB HEMIPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

123 [lepBas u BTOpast npou3BOIHBIC PYHKIIUU

124 Onpeznenenue, reOMETPUYECKUI CMBICIT
MIPOU3BOIHOM

125 Onpenenenne, GU3HMUECKUN CMBICIT
MIPOU3BOJHOMN

126 VYpaBHeHMEe KacaTeIbHOU K rpaduky
byHKIUM

197 YpaBHeHUe KacaTelbHOU K rpaduKy
byHKIIIN

128 [Ipou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

129 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

130 [Tpou3BoHAS CYMMBI, TPON3BEICHHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 [Tpou3BoHAS CYMMBI, TPOW3BEICHHS,
YaCTHOTO Y KOMITO3UINH () yHKITHIA

132 [IpousBonHas CyMMBbI, IPOU3BEACHMS,




YaCTHOTO ¥ KOMITO3UIIMH ()yHKIIUNA

133 Kontponbnas padora: "[IponsBognas” 1 1
134 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIlUs 1
3HaHui: "YpaBHeHus"
135 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "Oyukiun"
136 HroroBast koHTpoIbHAs paboTa 1 1
137 Hroroas xouTpoapHas padbora
138 HOBTOPGHI/IG, 000011IeHrEe, CUCTeMaTH3AIIHS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 138 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKINU Ha OTpEe3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunus pyHKiui

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (DYHKITUH.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HoroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HotoTona-JIeliOnuna

29 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHHne UHTErpaia A1 HaXOXKIACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalOHAIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTebHbIE U JorapudmMudeckue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ INJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJAMHATHOW TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJT IJId




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
pelIeHurs 3a/1a4 B LIEJIbIX YHCIaxX

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE MCTOJBbI pCHICHUA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuYHbIX 001acTe HAYKH U pealbHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTeMaTUYECKUX MOJENIEH peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

HOCTpOCHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

120 KonTponbnas pabora: "3amauu ¢
napaMerpamu’

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUU: Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpEeHue, 0600IIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucteMaTtu3aus 3Hanui: "OyHxun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0IIEHNE, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTeMaruka: anredpa v Hadajla MaTeMaTHYECKOro aHaiau3a, reomerpus, 11
kiacc/ Kosnos B.B., Hukutun A.A., benonocos B.C. u npyrue; noa
penakmueit Koznosa B.B. u Hukutuna A.A., OGI1ecTBO ¢ OrpaHMYCHHOM

OTBETCTBEHHOCTHIO «PyccKoe CIoBO - yUeOHHUK

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

JunakTuyeckue MaTepuaibl K y4eOHUKY

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Caiit PEIILY EI'D, caiit ®UIIU, 6ubnuotexa Kupumia u Medoaus



