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MNOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3ay SIBISICTCS
OJTHUM W3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeIHEero oOmero odpazoBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIoNUXCs Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUSI MHPOPMATHUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiupyeT cBoOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX HHU(POBBIX W KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hadaja MaTeMaTHYECKOTO
aHanM3a» 00ydYaroIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIi Kypc 00danaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM IOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKre TuHNH: «Yucna
U BBIYUCIICHU», «DyHKIIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKUE JIMHUM HW3Yy4aloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX AMCLUMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, Y HUX MOCJIEI0BaTENbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYl0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYYEHHbIE MPU U3YUYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue yHeinsieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeJaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOIIMMCSI MHOXKECTBAa HATYpalbHBIX, IIENbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS ISl PEIICHUsl pazIU4HbIX 3ajad
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MUpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepKaimmx mnapameTpel. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, IPU PELIEHUH IPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaMMEHBIINX 3HAYCHUH ()YHKIIHUH.
Jannast copepkarenbHas TUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jiorapudmel. brarogaps uszydeHuio aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPaBEHCTB. AureOpa
npegiaraeT 3(QQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 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 MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK W C pElIeHHEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Ooblloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMy 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (QYHKIWU, CTPOUTH UX
rpaduku. Marepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOU, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOONbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHHMI paCHO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaIT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenpHO-METOANYECKass TUHUS «MHOKECTBa M JIOTHKA» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIOMMNA BCE Pa3zeiibl
MaTeMaTUKH © e€ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyJaroIIMXcsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallMii, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapaTa aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepualn
y4eOHOTrO Kypca IIMPOKO HMCIOJIb3YeTCs I PEeIeHHs NMPUKIaAHBIX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesTenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS TMPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHATU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue npoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HaHUM U PeaJbHOM )KU3HMU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPAaBHUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIYUCICHUMN.

Crenenp C 1ensIM  HokazareneMmM. buHom Hpiotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOTOWIEHb OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKEHUM, COACPKAIMX CTCTICHU M KOPHHU.

HppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalMoHaIbHBIX YPaBHCHUI.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jorapu(pmMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopmybl. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIICHHE €r0 3HAYECHUS, IPUMEHECHUE ONPENACIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUII W HEpaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPAaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOU
YKU3HU.

@OyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO 0O0paTHble (YHKIMH.
Komnosumms yskiuit. I'paduk  PyHkimu. DnemeHTapHble TpeoOpa3zoBaHUs
rpadukoB GyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢yskuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHHs PYHKIIUU HA TPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (GYyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuroHoMmerprueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocienoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIEIOBATENBHOCTH. MCTOpHsSI BOSHMKHOBEHHSI MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U1 reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKON
Iporpeccuy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pOcT. Yucno e. Popmyiia CI0KHbIX
npouleHTOB. Mcnosb30BaHWEe TIPOrpeccHy U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOUKH pa3pbiBa. ACHMMTOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiui.  [IpousBomnHas  CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJIICHUM, NPU PELIECHWH 3a4ad U3 JPYTHUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucia 1 BbIYMCICHUS

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

KommnekcHble uucia. Anredpanueckas M TpUTOHOMETpUYecKkas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUM 3a7ad U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W = HAaMMEHBUIETO  3HAYEHUH
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne MHTErpaja s HAXOXKICHHS IUIOWAACH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHCHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3NYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCUOHAIBHOMW  ACSTENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnr W Ppearru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTHUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, JTaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM MO3HAHMUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue geicTBUs:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHUS U CPaBHEHHSI, KPUTEPUH MTPOBOAMMOTO aHAJIHN3a;

BOCIIPUHUMATh,  (opMymupoBaTh M  NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

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

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAIMIO, PUBOIUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AEHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  MpolJemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TakKe BbIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

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

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISITh €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pesyibTaTa perieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (0OCykaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MPEIMETHBIC PE3yJbTAaThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA:

CcBOOOIHO OIEpPUPOBaTh MOHATUSMU: pPAllMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIHKEHHBIC BRIUMCIICHUS, TTPAaBUJIa OKPYTIICHUS, TPUKUJIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MIPEACTABIICHUS TAHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHUHYC M apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMU KO3(hUIMeHTaMu, KOPHU MHOTOWIECHA, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C IIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIEA0BATh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0 MAaTpPULl U ONPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

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

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYecKkrue GopMyIibl ISl TpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE aireOpbl, COCTaBJIATh
BBIPDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3aaHusl QyHKUUH,
B3aUMHO O0OpaTHble (QYHKIUHU, Kommo3uuus GQyHKUMA, Tpaduk QyHKUIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIHUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEUYETHBIE (PYHKIUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TOoKa3zareneM, rpapuk CTeneHHOW (YHKIMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHu Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OIpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIMN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYruX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUSAMHU: apuPMeTHUecKas U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOrPECCUM JJI PEIIEHUs peajbHBbIX 3aJad IMPUKIIATIHOTO
XapaKkTepa;



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

CBOOOIHO OINEpUpPOBaTh IOHATUSIMU: HENPEPbIBHbIE (PYHKIHMU, TOYKU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSAMHU: TIEpBasl U BTOpas IMPOU3BOJHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

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

cBOOOMHO OIEpPHpPOBATh TMOHATHUSMU: OIpENeNieHue, TeopeMa, ypaBHEHHe-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

cBOOO/IHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IENbIX UYHCEN, UCIOJIb30BATh MPU3HAKU JAECITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinia;

cBOOOMHO OMEpUpPOBAaTh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

CcBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, HPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

MPUMEHSITH TpauuecKrue METO/IbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM ammnapara aireOpsl,
MHTEPIPETUPOBATH MOJTYUCHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM INIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIB30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO [UJII HAXOXKICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICTICHUs] CKOPOCTH W YCKOPEHHsS Tpoliecca, 3aJaHHOro (OpMYJIOH WU
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIHS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkuuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie ncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHATBHBIX, HPPAMUOHATBEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHOXecTBO, Olepauu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JJisi pelieHus 3a1a4
Pannonanbueie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKUE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1
penieHus MPUKIAIHBIX 3324
7 [Tpumenenue apobeli U MPOIEHTOB IS 1
penieHus MPUKIAIHBIX 33124
8 [elictBuTenbHble yncia. PanmonansHbie U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynp AeiCTBUTEIBLHOTO YHUCIIA U €r0 1

CBOWCTBA




11

[IpubnnxEHHBIE BBIYUCIICHNUS, TIPaBUIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16

MHorouseHsb! ¢ 1eabIMU KO3 PUITMeHTaMHU.
Teopema Buera

17
18

Pemenue cucreM IMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuria cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpubl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

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

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHntpoinbhas padota: "PanronanbHbie
ypaBHEHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWUHBIX YpaBHEHUI"

OyHKIMS, CIIOCOOBI 3a/1aHus (HYHKIUH.
B3aumno obpathasie pynkiuu. Kommnosunus
byHKIMi

26

I'paduk pyHkumu. DnemMeHTapHbIC
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHknmm.
[IpomeXyTKHM 3HaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKLINU Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

32

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTpoeHne TPpaUKOB ATUX PYHKITUN
DJeMeHTapHOe UCCIIeI0BaHue U
MOCTPOCHHE TPAPUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEIBIM ITOKa3aTelieM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. bunom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk

36 KonTtponbnas padora: "Crenennas
¢bynkmus. E€ croiicta u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepKAINX CTETIEHU H KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA,
COJIepIKAIINX CTETIEHH U KOPHU

41 [TpeoOpazoBaHUs YHCIOBBIX BBIPAKECHUIA,
CoJIepKalUX CTENIEH! U KOPHU
Uppanmonansusie ypaBaeHusi. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITUOHATEHBIX
yYpaBHEHUHU
Wppannonansabie ypaBHeHUs1. OCHOBHEIE

43 METO/IbI PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIS

44 METO/IbI PEIICHHUS UPPAITUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/Ibl B PEIICHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC INEpEXO0Abl B pCIICHUHU

46 UPPALMOHATIBHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpaALMOHATILHBIX YPABHEHHIM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATILHBIX YPaBHEHUN
CaoticTBa U rpaduK KOpHsI N-OW CTEHEHH

49 KaK QyHKIIMH OOpaTHOW CTETICHU C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM I1OKa3aTeleM
KonTtpomnpnast padora: "CBolicTBa 1 rpapux

51 KOpHs N-oi crenenu. MppanroHanbHbie
ypaBHeHHUA"

59 CreneHsb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U
rpadux

56 Ucnonb3oBanue rpaduka GyHKIUN A5
pelIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN ATs

peleHns ypaBHeHUH




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1
ypaBHEHU M
[loka3arenbHble ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHus"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1

67 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
aorapudmsl

68 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
Jorapupmbl

69 [IpeobpazoBanne BEIpAKEHHA, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKuUA, €€ CBONCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

79 Hcnons3oBanue rpaduka GyHKIUU A5 1

peueHust ypaBHEHU I




Hcnonp3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METOBI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHUI
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUN

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX

(GyYHKIIMI YHCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTpeIeTICHUE TPUTOHOMETPUIECKUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAXCHUI

93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1

95 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

96 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

nocJieroBaTebHOCTEN. MeTo




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MocIieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerraeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CymMma 0eCKOHEYHO yOBbIBAIOIICH
FEOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEaNIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEpPBAJIOB JUIsl pELICHUS

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeTtoa UHTEPBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast npou3BOIHBIC GYHKIIUU

122 OnpezneneHue, reoMeTPUYECKUI CMBICIT
MIPOU3BOIHOM

123 Omnpenenenne, GU3MIECKANA CMBICT
MIPOU3BOIHOMN

124 YpaBHeHUEe KacaTelIbHOU K rpauKy
byHKIUM

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIUHN

126 [Ipou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUH

128 [IpousBogHast CyMMBI, IIPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKIIHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH () yHKITHIA

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

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, CUCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3AIIHS

133 - 1
3HaHui: "Oyukiun"
134 Hrorosast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpoJBbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIINS 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

IIpuMeHeHne NpoOn3BOJHOM K
WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIIEIOBAaHMIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[Ipumenenne Mponu3BOIHON K
UCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCIEeI0BaHUI0 (QYHKIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
Hccae0BaHuI0 (DYHKIINI HAa MOHOTOHHOCTD
U DKCTPEMYMBI

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HAYEHUS HeNMpPEepbIBHOM (PyHKIMU Ha
OTpe3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HA4YeHHUs HeTPephIBHOHN (PyHKIIMM Ha
OTpE3Ke

Haxomz[eHHe HauOOIbIIEr0 1 HAMMEHBIIIETO




10

3HAYEHUS HENPEPbIBHOM PYHKIINU Ha
OTpe3Ke

HaXO)KILCHI/Ie HauOOIBIIEr0o 1 HAUMEHBILIETO

3HAYEHUS HEMPEePbIBHOM (PyHKUIMU HA
OTpe3Ke

11

HaXO)KHGHI/Ie HaMOOJIBIIECr0 ¥ HAUMEHBIIIETO

3HA4YEeHHUs1 HeTPEPhIBHOHN (PyHKIIMH Ha
OTpe3Ke

12

13

14

HaXO)Kl[eHI/Ie HanOOJIBIIEr0 ¥ HAUMEHBIIIETO

3HA4YEHUsI HETPEPHIBHOHN (PyHKIIMH Ha
OTpE3KE

[IpuMeHeHne MpOU3BOTHOM IS
HAXO0XJACHUS HAWITYYILEro peleHus B
MPUKJIATHBIX 3a/1a4ax

[IpuMeHeHne MpOU3BOTHOM IS

HaxXOXJACHUSA HAWITYUIICTO PCHICHUS B
MPUKIIAAHBIX 3aia4ax

15

[Ipumenenne npou3BOTHOM IS
ONpeJIeTIeHUSI CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKom

16

[Ipumenenne npou3BOTHOM JUIs
OTpe/IeJICHUSI CKOPOCTHU U YCKOPEHHUS
mpolecca, 3aIaHHOTO GOPMYIIOH UITN
rpaduKom

17
18

Kowmnozunus ¢pyHkimit

Komnozunus GyHkiumit

19

20

Kowmnozunus ¢pyHkimit

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha

KOOpI[HHaTHOﬁ IIJIOCKOCTH

21

['eomerpuueckue 0Opas3bl ypaBHEHUN Ha




KOOPJMHATHOM IIOCKOCTH

KonrtponsHas pabdora: "UccnenoBanue

22 (GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

23 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
I1€pBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4ecKnuid CMBICI
MHTETpajza

97 Brruncnenue onpenenéHHOro HHTErpaa mo
dbopmyne Hetotona-Jleitouuia

08 Brruuciienue onpenenéHHOTo HHTETpaa 1mo
dbopmyiie Hetorona-Jlelioamma

29 [TpumeHeHne UHTETpaa Al HaX OXKACHUS
iouaiel IIoCKUxX Guryp

30 [TpuMeHeHMe UHTErpaia 1 HaXOXKACHUS
00BbEMOB IreOMETPUYECKUX TeT

31 [Ipumeps! pemennii qudpepeHnaIbHbIX
YpaBHEHUU

39 [Tpumeps! pemenuit quddepeHraIbHbIX
YpaBHEHUI
MaremMaTHuecKkoe MOJEINPOBaHHE

33 pEaJIbHBIX MTPOLIECCOB C MTOMOLIBIO
muddepeHInaTbHbIX YpaBHEHUN

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuveckne GyHKIINH, UX

CBOICTBa U Tpaduku




Tpuronomerpuyeckue GyHKINH, UX

36 . 1
CBOICTBA U rpaduKu

37 Tpuronomerpuyeckue GyHKINU, UX 1
CBOICTBA U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

39 Tpuronomerpuyeckue GyHKIUH, UX 1
CBOICTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 yYpaBHEHUH C TIOMOIIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPHUICCKHUX

41 YPAaBHEHUH € IOMOILBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKIX

42 YpaBHEHU C IOMOIIbIO 1
TPUTOHOMETPHUYECKONW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPHUYECKONW OKPY>KHOCTH

44 Pemrenne TpUroHoMeTpUUECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

46 Pemrenre TpUroHoMeTpUUECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTprUYECKUX HEPABEHCTB 1
KonrponsHas pabdora: "['paduku

48 TPUTOHOMETPUUYECKUX (YHKIUH. 1
Tpuronomerpuueckre HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PEeLLICHUS 1
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/TbI pEIICHUS 1




IMOKa3aTCJIbHBIX HEPABCHCTB

OcHoBHBIC MCTOJbI pCHICHUS

>1 MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcHOBHbBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
norapuMUUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHUS
norapuMUIECKUX HEPABEHCTB

56 OcHOBHBIE METOABI PELICHUS
norapuMUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEILICHUS
MppaMoOHALHBIX HEPABEHCTB

58 OCHOBHBIE METOJIBI PEIICHUS
MppaIMOHATLHBIX HEPABEHCTB

59 OCHOBHbBIE METO/IbI PEeILICHUS
HppallMOHANILHBIX HEPABEHCTB

60 OCHOBHBIE METOJIBI PEIICHUS
MppaIMOHATLHBIX HEPABEHCTB

61 I'paduueckue MeTo bl peleHus
MppaIMOHATEHBIX YPaBHEHHHA

62 I'paduueckue MeTO bl peLIeHUs
UppaIlMOHATLHBIX YPaBHEHUI

63 I'paduueckue METOIBI pEIICHUS
MTOKA3aTEeIbHBIX YPABHEHUI

64 I'paduueckue MeTO bl peLICHUs
MOKa3aTeIbHBIX HEPABEHCTB

65 I'padmyueckue MeToAbI perieHUs




Jorapu(MUYECKUX ypaBHEHUI

66

I'padmueckue MeToabI perieHUs
JorapupMHUUECKUX HEPABEHCTB

67

68

69

I'padmyeckue MeToAbI pelicHUs
norapu)MIUYECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMuIecKux
ypaBHEHUU

I'paduueckue MeTo bl peLeHus
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

70

I'paduueckue METObI pELICHNUS
[IOKAa3aTeIbHBIX U JOrapu(pMUUECKUuX
HEPABEHCTB

71

72

73

I'paduueckue METOIbI pELICHNUS
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUuX
HEPABEHCTB

KonTtponsHas pabora: "UpparnyoHanbHele,
noKa3aTebHbIe U Jorapudmudeckue
HepaBeHCTBa"

KommnnekcHble uncna. Anredpandeckas u

TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

74

KommiekcHele uncna. AnreOpandeckas u
TpUTrOHOMETpHUECKasi pOPMBI 3aucu
KOMILJIEKCHOTO YHCIIa

75

76

Apudmerrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N300paxeHne KOMITJIEKCHBIX YHCE Ha




KOOPJMHATHOM IIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha

8 KOOPJIUHATHOMN TUIOCKOCTH

79 ®opmyna Myaspa. KopHu n-o#i cTenesu u3
KOMIIJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopuu n-oii crenenu u3
KOMIUIEKCHOTO YHClia
[TpumMeHeHre KOMIUIEKCHBIX YHCET JIs

81 penieHus: GU3NIECKUX ¥ T€OMETPHUCCKUX
3a1a4y

82 KonTponbhas padora: "KomiuiekcHbie
yucna"

83 HatypanbHble u 1iesnbie uncna

84 HatypanbHble u Lienble uncia

85 [IpuMeHeHne MpU3HAKOB AETUMOCTH IIENIBIX
qHCcen

86 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX
qucen

87 [TpuMeHeHne TPU3HAKOB IETMMOCTH IIEITBIX
gucen: HOJl m HOK

88 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX
yucen: HOJl u HOK

89 [IpuMmeHeHne MPU3HAKOB IETUMOCTH IIENBIX
YHCeN: OCTaTKU MO0 MOJTYJIIO

90 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
YHCEN: OCTATKU IO MOJTYJTIO
[IpuMeHeHne MPU3HAKOB IETUMOCTH IIENIBIX

91 qrcel: aropuT™ EBKinIa ams pemeHus
3aJa4 B IEJIBIX YHCIax

92 KonrtponsHas pabdora: "Teopus memnbix




qucen"

Cucrema 1 COBOKYITHOCTh YpaBHEHUIA.
93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.
94 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUSA

95 OCHOBHBIE METOZBI PEIIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUHN

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

96 COBOKYIHOCTEH MppaLMOHATbHbBIX
ypaBHEHUH

97 OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKynHOCTGﬁ IIOKAa3aTCJIbHBIX ypaBHeHI/Iﬁ

08 OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEW IMOKAa3aTEIbHbIX YPABHEHUHN

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
99 COBOKYIIHOCTEH JIorapu(MU4eCKUx
ypaBHEHUH

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U

100 COBOKYIIHOCTEH JIorapu(MU4IEeCKUX
ypaBHEHUH

[IpuMeHeHne cucTeM K pEelIEHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HH, UHTEPIPETALUs TOTYYEHHBIX
pe3ybTaToB

[IpuMeHeHne cucTeM K peleHU0
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3

102
pa3nuyHbIX 001acTeil HAyKH U peabHOM

JKU3HHU, UHTCPIIPETAIHA IMOJTYYCHHBIX




pe3yNbTaToB

[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U pealbHON
AKHU3HU, UHTEPIPETaLUs OTYyYEHHBIX
pe3yabTaToB
KonTponbnas pabora: "CucreMsl

104 palnMoHaIBHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonanbHble HEpPaBEHCTBA €
napameTpamu

107 PanrioHanbHbBIE CHCTEMBI ¢ TTapaMeTpaMu

108 WppanmoHansHbie ypaBHEHHUS, HEPABEHCTBA
C rmapaMeTpamMu

109 HppanmoHanbHbIe CHCTEMBI ¢ TapaMETPaMu

110 [Toka3zaTenpHBIE YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHeHHUS,
HEpaBEHCTBA C MapamMeTpamMu

113 JlorapupMuueckne CUCTEMBI C
napameTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C
napameTpamu

116 TpuroHoMeTpruvecKne CHCTEMBI C

napameTpamu




117

118

119

120

[TocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIECH PEAIbHBIX
CUTYalUi C IIOMOLIbIO YPABHEHUH C
napameTpamu

ITocTpoenue u uccieoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYAalUi C IIOMOLIBIO CUCTEM YPAaBHEHUH C
rapamMeTpamu

ITocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIEeN peanbHbIX
CUTYyallUii C TOMOIIIBIO CUCTEM YpaBHEHUH C
napameTpamu

KonTponbnas pabora: "3amgauu ¢
napameTrpamu"

121

122

123

[ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"
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