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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeUrMBAET WHCTPYMEHTAIbHYIO 0a3y A
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydwaroliuecs OBJIaJeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJAJACHUS 3aKOHAaMU (PU3UMKHU, XUMHH, OUOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBiajeHue aOCTPaKkTHBIMU U JIOTMYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNEe W KOHKpPETH3allMio, abCTparupoBaHHE M aHAIOTHIO, (OPMHUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEN pEaIbHBIX CUTyaluu,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YueOHbIll Kypc 001aaeT 3HAYUTENIBHBIM BOCIUTATENIbHBIM MOTEHIIMAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTM ¥ OTBETCTBEHHOCTH 3a TIOJY4YCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOUYECKUEe TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOyueHusi Ha YpOBHE CpEIHEro o0Iero oOpa30BaHHsA, €CTECTBEHHO JIOMOJHSSA
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHSI, MAaTEMaTHUYECKUI aHaIM3, TEOPHUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (popmMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJYUYEHHbIE IPU U3YYEHUH y4eOHOro Kypca, JJis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(bopMHUpOBaHKE HABBIKOB MCIOJIb30BaHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMcia, YMEHUE JeNaTh HPUKHUIKY, BBINOJIHATH NPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxaoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HAa MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJICH pEeasbHOTO MHUpA, HMIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene I[IporpaMMbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOIIUX 3amad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coJepkammx mnapameTpol. [lodydeHHble yMEHHsS HIMPOKO HCIOJB3YIOTCS IpHU
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMIOJHATH  pacuértel 1o  (opmyrnam, mpeoOpa3oBaHHUS  PAMOHATbHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUSA O0y4arommxcs, GOpMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOXHOCTH Kak
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY 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 PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM Oo0ibllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXaTh 3aBUCHMOCTH MEXIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHMyecKoro aHalau3a» IO3BOJISET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TAK M NMPHUKJIAJHBIX 3a]ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAu QUryp u o0bEMBI Te, HaXOAUTh CKOPOCTH U
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-?)KOHOMHUYECKHX, 33a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTro
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIJIAIONIUXCST PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTUS MaTEMAaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBLHON MaTeMaTHKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  JJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHoM Kkypce «AnreOpa W Hadajga MaTEMaTHYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peantbHBIX
CUTyallMi, WCCIACAOBAHHS O3THX MOJENEH C TOMOIIBIO afmapaTra aireOpbl |
MaTEeMaTUYeCKOTO aHalli3a, WHTEPIPETANKM TOJYYCHHBIX pe3yJabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HaOJIOMATeIbHOCTh, YMEHHE HAaxXOIWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTHYECKOTO aHaTN3ay.

Ha wm3ydeHme ydeOHOro Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JenictBuTenpHble 4ucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXo el (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jjorapupma. JlecaTuuHble W HaTypajlbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(pMUYECKUX YpaBHEHHIA.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTEMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnoszumms pynkiuit. 'paduk  QyHkimu. DneMeHTapHble MNpeodOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKUMU. MaKCUMyMbl U MHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

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

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Yucao €. @opmyia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (PyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELICHWH 3a4ad U3 JPYTHUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHbie u nensle yucna. [IpumMeHeHne npu3HAKOB JEIUMOCTH LIEJIBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOrO 4ucia. ApudmMerndyeckue omnepanud ¢ KOMIUIEKCHBIMHU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapAMETPAMHU.



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

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkiuid. ['eomerpuueckue oOpas3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN g HCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxaenue  HauOoONbIIEro W HAUMEHBIIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBOOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TPAX]TAHCKON HUJEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro 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 (GU3NYEeCcKash aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIbHOTO XapaKTepa dKOJIOTHYECKUX MPpo0iieM, OpUeHTAIUs
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPEOOpPa30OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, TPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble uccienoBaregbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IIPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA SKCIEPUMEHT, UCCIEIOBaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOEHUS, UCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALIUK, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B PA3NUYHBIX (POpMaXx,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pelaeMol 3aJaud, BbBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha TOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4l, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY .

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JAOTOBapUBaThCsA, OOCYXIATh MPOIECC U pe3ysibTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

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

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kiacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hauyajla MaTeMaTUYECKOTr0 aHAIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CcBOOOJIHO OMNEpUPOBATh TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PAllMOHAIBHBIM [TOKA3aTeEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pPallOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS PELeHus 3a1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PEUIEHUs CHCTEMBl JIMHEMHBIX YPaBHEHU,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETICHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHUS, HAXOAUTh UX PELIEHHS C OMOILBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh HEoOXOoAuMmble  (OpPMyJIbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

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

DOyHKUMHA U TPapuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: O0JACTh OIpPENETCHUS U MHOXKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-JIMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH MIPOU3BOIHBIEC SJIEMEHTAPHBIX (PDYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kuacce oOywaromuics TOJYYUT CIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBAa HATypalbHBIX M LEJbIX UYUCEN, HUCIOJb30BATh MPU3HAKH JAECITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™m EBkina;

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

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U IapaMeTphl;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIEIOBaHUS (YHKIIMA HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHsS TIpoliecca, 3adaHHOro (GOpMyJIOd WU
rpaduKom;



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

HAXOJUTh IUIOLIA/IU TIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HaumenoBaHue pa3jiesioB U
n/m  TeM NPOrpaMmbl KouunyecTBo 4yacoB

Kontpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

MHOX€eCTBO JI€HCTBUTEIIHHBIX

qucell. MHOTOYICHEL.

PanuonansHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI

JIMHENHBIX YpaBHCHUHN

OyHKIHH U TpadUKH.

CrenenHast QyHKIHS C LEIBIM 12 1
IMoKa3aTelieM

Apudmerndeckuit KopeHs N-
ol crenenu. MppaunoHaibHbIe 15 1
ypaBHEHUS

[ToxazaTenpHas GyHKIHS.

10 1
[Toka3zaTenbHble ypaBHEHUS
Jlorapudmuueckas GyHKIHUS. 18 1
Jlorapudmudeckue ypaBHEHHS
Tpuronomerpuyeckue
P P 22 1

BBIPpAXKCHUA U YPABHCHUA

ITocnemoBareIbHOCTH U 10 1

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



HpOrpeccuu

HenpepsiBHBIC (hYHKITHH. 20
[IpousBoaHas

[ToBTOpEeHme, 0600IICHNE,
cHUCTEeMaTH3alus 3SHAaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



11 KJIACC

Ne HaumenoBaHue pa3jiesioB u
n/m  TeM NPOrpaMmbl KoumnuecTBo yacos

KonrTpoabsubie IIpakTuueckue

B
cero padoThI padoThI

Hccnenoanue GpyHKuuii

MOMOIIIbIO TPOU3BOIHON 22 L
[TepBooOpasnast 1 UHTETpaI 12 1
I'padpuxu

TPUTOHOMETPHUYECKHIX

GyHKIHIA. 14 1
Tpuronomerpuueckue

HEpaBEHCTBA

HpparnmonanbsHeie,

NOKa3aTeIbHbBIE U 24 1
norapuMuIecKue

HEpaBEHCTBA

KommiekcHbie uncna 10 1
HarypanbHble 1 1ebIe Yncia 10

CucreMsl pallioHaIbHBIX,

UppaIMOHATBEHBIX 12 L

MOKa3aTeNbHbIX U
jgorapu(pMUUECKUX ypaBHEHHM

3arauyu ¢ napaMeTpamu 16 1

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



[ToBTOpenwue, 0600mIeHNE, 16
cucTeMaTu3anus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

n/n KoJgnuyecTBo 4acoB

Konrtpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

MHO)KGCTBO, orcpanyn HaJl

MHOKECTBAMU U UX CBOMCTBA L
Huarpammsl Ditniepa-Benna 1
IIpuMeHeHne TeopeTHKO-
MHOKECTBEHHOTO ammapara Jijs 1
perieHus 3a1a4y

PaunonanbsHbIe yncia.

OOBIKHOBEHHBIE U IECSITHYHbBIC 1
IpoOH, MPOLIEHTHI, OECKOHEYHbIE
MEPUOIUUECKHE TPOOH

PaunonanbsHbIe yncia.

OOBIKHOBEHHBIE U JECSITHYHBIC 1

JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MePUOIUYECKHE TPOOH

[Tpumenenue apobeii u

MPOIEHTOB ISl PEIICHUS 1
NPUKJIAIHBIX 33189

[Tpumenenue apobeit u 1

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

15

16

MIPOLEHTOB JIJIsI PELIECHUS
TIPUKJIIAIHBIX 337124

JlelicTBUTENbHBIEC YHCIIA.
PanuonansHble 1
HMppalrOHaJIbHbIC YUCIIA

ApudmeTnueckue onepauu C
JNEHCTBUTENbHBIMH YUCIIaMU

Monyib 1eCTBUTEIBHOIO YUCIa
U €ro CBOICTBa

[Tpubnm>x€HHBIC BEIYUCIICHUS,
MpaBujIa OKPYTJICHUS, PUKHUIKA
U OIICHKA pe3yJibTaTa
BBIYMCIICHHI

OCHOBHBIE METO/IbI pELICHUS
HEJBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUU U HEPABEHCTB

OCHOBHBIE METO/IbI PELICHUS
HENBIX U APOOHO-PAlMOHATEHBIX
YpaBHEHUI U HEPABEHCTB

OcHOBHBIC MCTObI pCHICHUSA
OCIIBIX U ,Z[pO6HO-paLII/IOHaHBHBIX
ypaBHCHI/Iﬁ 1 HCPABCHCTB

MHorousneHs! OT OJHOMI
nepemMeHHou. /lenenue
MHOTr'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema besy

MHoT04JIeHEI C OeJIbIMH
koa¢punmentamu. Teopema



17

18

19

20

21

22

23

24

Buera

Penrenue cucrteM TMHEHHBIX
ypaBHEHUI

Penrenue cucrteM TMHEHHBIX
ypaBHEHUH

Marpuiia cucTeMbl JIMHEUHBIX
ypaBHeHU. Onpeaenurenb
MaTpHIIbl 2%X2, ero
T€OMETPUYECKHI CMBICT U
CBOIICTBA; BLIYUCIECHHUE €0
3HAYECHUS

Onpenenurens MaTpuLpl 2x2,
€ro TeOMETPUYECKUIT CMBICIT 1
CBOWCTBA; BBIYHCIICHHUE €TO
3HaYeHUs

[IpumeHeHne onpenenuTens s
peLIeHUsT CUCTEMBI JINHEWHBIX
yYpaBHEHUHU

Pemenue npuknaaHeix 3aaa4 ¢
ITOMOTITbI0 CUCTEMBI JIMHEHHBIX
ypaBHEHUH

Pemenue npuknaaHeix 3aaa4 ¢
MIOMOUIBIO CUCTEMBI IMHEWUHBIX
ypaBHEHUU

KonTponbhas pabora:
"PanrionanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"



25

26

27

28

29

30

31

32

33

OyHKIHS, CIIOCOOBI 3aJaHUs
dbyakuun. B3anmao obpaTHbie
dbyukun. Komnosunus ¢yHkimit
['padux GpyHKINH.
DneMeHTapHbIe TPeoOpPa30BaHUS
rpaduKoB PYHKIHIA

Ob6unacTh ornpeneneHus u
MHOECTBO 3HAUCHHH ()YHKITHH.
Hymu @ynkun. [pomexyTku
3HAK IMOCTOSIHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuoanueckue GyHKIUU.
[IpoMeKyTKM MOHOTOHHOCTH
byHKUIUM

MakcumMyMbl U MUHUMYMBI
¢ynkuuu. Haubonbiee u
HauMEHbIIIee 3HaYeHNe PyHKIUN
Ha MPOMEKYTKE

JInHeHas, KBapaTUdHas U
IpoOHO-NMHHEeNHas: (YHKIIUU

DJIeMEHTapHOE UCCIIEIOBAaHNE U
MOCTpPOEHUE TpauKOB ITHX
byHKIII

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHUE TpauKOB ITHX
byHKIMMA

CreneHs ¢ 1eIbIM [T0Ka3aTENEM.
bunom Herotona



34

35

36

37

38

39

40

41

42

43

CrereHs ¢ LEIBIM IT0Ka3aTEIEM.

bunom Herotona

Crenennast GyHKIUSA C
HATYpPaJIbHBIM U LEJIBIM
nokasareneM. E¢ cBolicTBa u
rpaduk

KonTponsHas pabora:
"Crenennast pynkuus. Eé
cBoiicTBa u rpapuk"

Apudmerndeckuii KOpeHb
HATypaJbHOU CTENIEHU U €r0
CBOMCTBA

Apudmerndeckuii KOpeHb
HaTypaJbHOU CTENIEHU U €r0
CBOMCTBA

[IpeoOpazoBaHus YUCITOBBIX
BBIPAXKEHUM, COJIEPHKALIUX
CTENEHU U KOPHU
[IpeoOpazoBaHus YUCITOBBIX
BBIPAXKEHUM, COJIEPHKAIUX
CTENEeHU U KOPHHU
[TpeoOpazoBaHus YHCIOBBIX
BBIPKEHUM, COAEepKaLUX
CTENEHU U KOPHHU
HppaumonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
MPPALMOHATIBHBIX YPaBHEHUN

HppauroHanbHbIEe ypaBHEHMUS.



44

45

46

47

48

49

50

51

OCHOBHBIE METO/IbI pELICHUS
UppaAlMOHATILHBIX YPABHEHHM

HppauroHanbHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLIEHUS
UPPALMOHAIILHBIX YPABHEHUN

PaBHOCHUIIBHBIE IEPEXO/BI B
PELICHUHN UPPALUOHATBHBIX
ypaBHEHUI

PaBHOCHIIBHBIE TTEpEXOABI B
pELIEHNN UPPALMOHATIBHBIX
yYpaBHEHUU

PaBHOCWIBHBIE ITEPEXO/BI B
pELIEHNN UPPALMOHATIbHBIX
yYpaBHEHUU

PaBHOCHIBHEBIE nepexoanl B
PEIICHNHU HPPATUOHAIBHBIX
ypaBHEHUU

CgoiicTBa u rpaduk KOpHs N-0if
CTENeHM KakK (QyHKIMH 0OpaTHOU
CTEMEHH C HAaTypaJIbHbIM
IIOKa3aTeneM

CgoiicTBa u rpaduk KOpHs N-0if
CTETIEeHU KaK (yHKLIUU 0OpaTHOM
CTETICHU C HATYPaJIbHBIM
HoKa3areneM

Konrponbnas pabora: "CoiicTa
U rpauk KOpHA N-0if cTeneHu.
HppanuoHanpHble ypaBHEHuU"



52

53

54

55

56

57

58

59

60

61

62

Crenensb ¢ pallMOHATIbHBIM
rokasaresieM U e€ CBOWCTBa

Crenensb ¢ pallMOHAIbHBIM
OKa3aTelIeM U €€ CBOIICTBA

CrenieHb ¢ pairOHaJIbHBIM
IoKa3areijieM U ¢€ CBOMCTBA

[TokazarenpHast QyHKIHS, €
CBOWCTBA U TpapuK

Hcnons3oBanue rpaduka
(YHKIMH JUIs] peLIeHUs
ypaBHEHUI

Hcnons3oBanue rpaduka
GYHKIUY IS peIIeHUS
ypaBHEHUI

ITokazaTenpHbIE YpaBHCHHA.
OcHOBHBIC MCTObI pCHICHUSA
IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOABI pCHICHUA
NIOKAa3aTeNbHbIX YPAaBHEHUN

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PEILIEHUS
MTOKa3aTeJIbHBIX YPaBHEHUI

KonrpomnsHas padora:
"ITokazaTenpHast QyHKIIHS.
IToka3aTenbHble ypaBHEHUA"

Jlorapugm umncna. CoiicTBa
Jorapudpma



63

64

65

66

67

68

69

70

71

72

73

74

75

Jlorapudwm yucna. CBoiicTBa
norapupma
Jlorapudwm yucna. CBoiicTBa
norapudma
JlecATUYHBIC U HATYpAJIbHBIC
norapuhMbl

JlecsiTHuHBIC U HATYpaJIbHBIE
JorapupMbl

[IpeoOpazoBanue BbIpaKEHUH,
COJep KAIINX JTIOTapH (MBI
IIpeoOpa3zoBanue BhIpaKEHUH,
coJIeprKalIuXx Jorapudmol
[IpeoOpazoBanue BbIpaXKEHUH,
COJepIKAIINX JIOTapH(PMBI
Jlorapudmuueckas pyHkuus, e€
CBOIicTBa U rpaduk

Jlorapudgmuueckas GyHKIus, e
CBOMCTBa U rpaduK
Hcnons3oBanue rpaduka
(GYHKIMM [T peIeHUs
yYpaBHEHUU

Hcnons3oBanue rpaduka
(GYHKIMM JUIs] peIIeHUs
ypaBHEHUU

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUUECKUX YpaBHEHUN

Jlorapugmuueckue ypaBHEHUS.



76

77

78

79

80

81

82

83

84

OCHOBHBIE METO/IbI pELICHUS
jgorapu(pMUUECKUX ypaBHEHHM

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PEIICHUS
JOrapupMHUECKUX yPaBHEHUI

PaBHOCHUIIBHBIE IEPEXO/BI B
pelIeHuu JorapupMUIECKuX
ypaBHEHUI

PaBHOCHIIBHBIE TTEpEXOABI B
PELICHUH JTOrapuPMUUECKUX
yYpaBHEHUU

KonTponbhas pabota:
"Jlorapupmuueckas ¢yHKIHUSA.
Jlorapudmuueckue ypaBHeHus"

CuHyc, KOCUHYC, TAaHT€HC U
KOTaHT'€HC YHCIIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOIO apryMeHTa
ApKcCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMmeHra

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHTa
Tpuronomerpuueckas
OKPY’KHOCTb, OIIPE/ICTICHHUE
TPUTOHOMETPUUECKUX (PYHKIIHMA
YHCIIOBOTO apryMEHTa



85

86

87

88

89

90

91

92

93

94

95

Tpuronomerpuueckas
OKPY’KHOCTb, OIIpe/IeTICHHUE
TPUTOHOMETPUUYECKUX (YHKLUI
YHCIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyiibl

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

OCHOBHBIEC TPUTOHOMETPUIECKHE
(bopMyibI

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHU

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

[Tpeobpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

[Tpeobpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPKEHUI

Pemenne TpuroHoMeTprUYECKUX
ypaBHEHUU

Peuienne TpUroHOMETpUYECKUX
YpaBHEHUN



96

97

98

99

100

101

102

103

104
105

106

107

Pemnienne TpuroHOMeTpUUYECKUX
ypaBHEHUH

Pewienne TpuroHOMETpUYECKUX
ypaBHEHUI

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

Pemienne TpuroHOMETpUYECKUX
yYpaBHEHUU

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUI

KonTponbhas pabora:
"TpuroHomMeTpudyecKue
BBIPAXKCHUS U
TPUTOHOMETPUYECKHUE
ypaBHEeHHUA"

[TocnenoBaTeIbHOCTH, CLIOCOOBI
3aJlaHus MOCIEA0BATCILHOCTEH.
MeTtoa MaTeMaTHUEeCKOM
WHIYKITUU

MOHOTOHHBIE ¥ OTPaHUYECHHbIE
nocJyeoBaTeabHOCTH. McTtopus
aHaln3a OCCKOHEYHO MalIbIX
Apudmernueckast nmporpeccus
I'eomeTpuueckas nporpeccus
beckoneuno yObIBarommas
reOMETPUYECKast MPOrpeccus
Cymma OeckoHEYHO yObIBaroIiei
T€OMETPUUYECKON TTPOTPECCUH



108

109

110

111

112

113

114

115

116

117

118

JIMHEWHBIN 1
AKCIOHEHIMAIBHBIN pocT. Yucio
e. DopMmyiia CI0KHBIX
MIPOIICHTOB

JInHeHbI 1
AKCHOHEHUHAIBHBIN pocT. Yucio
e. @opmMyrna CI0KHBIX
MPOLIEHTOB

Hcnonbs30BaHue Mporpeccuu Juist
pelIeHus peabHBIX 3a/1a4
IPUKIIATHOTO XapaKTepa
KonTponbhas pabora:
"ITocnenoBarenbHOCTU U
nporpeccun"

HenpepbiBHble QyHKIINHN U UX
CBOMCTBA

Touxka pa3pbiBa. ACUMIITOTHI
rpaduKoB (QYyHKIHIT

CaoiicTBa (QyHKIUI
HETIPEPHIBHBIX HA OTPE3Ke
CgoiicTBa (pyHKIMH
HENpEPHIBHBIX Ha OTPE3Ke

MeTox HHTEPBAIIOB TSI PEIICHHS
HEPABEHCTB

MeTox HHTEPBAIOB TSI PEIICHHS
HEPABEHCTB

MeToa HHTEepBAIOB JJIs pEIICHUS
HEPaBEHCTB



119

120

121

122

123

124

125

126

127

128

129

130

IIpuMeHeHne CBOKCTB
HENpepbIBHbIX (QYHKIMHA 1715
peleHus 3a1aq

IIpuMeHeHne CBOKCTB
HETPEPbIBHBIX (DYHKIMNA 1151
pelieHus 3aaad

IlepBast u BTOpast MPOU3BOIHBIC
byHKUIUM

Ornpenenenne, reOMeTPUYECKUI
CMBICJI IPOU3BOJAHOMN
Onpenenenne, GU3NIECKUI
CMBICJI TPOU3BOIHOM
YpaBHEHME KacaTeabHOU K
rpaduky QyHKIHH
YpaBHEHHE KacaTEIIbHOU K
rpaduxy GyHKIUN
IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKIMMA

ITpon3BoHBIE 2IIEMEHTAPHBIX
byHKIMMA

ITpon3BoaHas CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U
KOMITO3UIIUH (DYHKITHI
IIpou3BogHas CyMMBI,
MIPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIUH (DYHKITHI
[Ipou3BogHas CyMMBI,
MIPOU3BEIEHUS, YACTHOTO U



131

132

133

134
135

136

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KOMITO3UIINH (DYHKITHIA

KoHntposbhas paboTa:
"IIpousBoHas"

[ToBTOpEeHme, 0600IICHNE,
CHCTeMaTH3alys 3HAHMI:
"VpaBHenus"

[ToBTOpenwue, 0600mIeHNE,
CHCTeMaTH3alysl 3HAHMIA:
"OyHkuun"

HTorosast KOHTpoJIbHAs paboTa
HroroBast kKoHTpoIbHAs paboTa
[ToBTOpenwue, 0600mEeHNE,
CHCTEeMaTH3aIus 3HaHUU

136

10



11 KJIACC

n/n

Tema ypoka

Bcero

IIpuMeneHne MPOU3BOTHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOHOM K
uccaea0BaHuio PyHKIMN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxmenne HanOOIBIIETO U

KoanuecTBo 4acoB

KonrTpoabsubie IIpakTuueckue
padoThI padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

HaWMEHbIIIETO 3HAYCHUS
HenpephIBHON (QYHKIIUU Ha
OTpe3Ke

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (PYHKINU HA
OTpe3Ke

Haxoxnaenue Haubob111ero u
HAaMMEHBIIETO 3HAYCHHUS
HETpPEepbIBHON (PYHKIINU HA
OTpe3Ke

Haxoxnenune HanOobIIero u
HAaMMEHBIIETO 3HAYCHHUS
HETpepbIBHON (PYHKIINU HA
OTpe3Ke

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYEHUs
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

HaxoxxneHne HanOoIbIIero u
HAaUMEHBIIIETO 3HAYEHUS
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

IIpumenenne npon3BogHON
JUIL HAXOJKJICHUSI HAWJTy4IlIero
peleH st B MPUKIIAIHBIX
3ajadax

IIpumenenne npon3BoJHON
JUIsL HAXOJKJICHUSI HAMITy4IIIero



15

16

17
18
19

20

21

22

23

24

pelICHUs B ITPUKIIAIHBIX
3aJadyax

[IpuMeHeHne npou3BOHOM
IUISL OTIPEJICIIEHUS] CKOPOCTH U
YCKOpEHUs Ipoliecca,
3aJ1IaHHOTO (POPMYIION WITH
rpaduxom

[IpuMeHeHne npou3BOHOU
IUISL OTIPEICIICHUS] CKOPOCTH U
YCKOpEHHs IpoI1iecca,
3aJIaHHOTO (POPMYIION WITH
rpadgukom

Komnozunus GyHKImit
Komnozunus GyHkuuit
Komnozunus ¢pyHkimit

I'eomerpuueckue oOpasbl
YpaBHEHUI Ha KOOPIAUHATHON
IIJIOCKOCTH

I'eomeTpuueckue o6passl
YpaBHEHUI Ha KOOPIAUHATHON
IJIOCKOCTH

KonTponbnas pabora:
"UccnenoBanne QyHKIIHIA C
MOMOUIBIO TPOU3BOTHON"
[lepBoobOpazHas, OCHOBHOE
CBOMCTBO NIEpPBOOOPa3HBIX
[TepBooOpasHbie
3JIEMEHTAPHBIX (QYHKIIMHA.



25

26

27

28

29

30

31

32

33

[IpaBuna HaxoXIeHUS
epBOOOPa3HBIX

[TepBooOpazubie
AJIEMEHTAPHBIX ()YHKIIHHA.
[IpaBuna HaxoxIeHUS
1EpBOOOPA3HBIX

HNuterpan. ['eomerpudeckuii
CMBICII MUHTErpaJia

Brruucnenue onpenenéHHOro
UHTerpana mno gopmysie
Herorona-JleiiOauna
Brrunciienne onpenesi€HHOro
UHTerpana mno gopmysie
Herorona-JleiiOauna
[IpuMeHeHne nHTErpasa JuIst
HAXO0KJICHUS TLIOMaCH
IJIOCKUX (Uryp

[IpuMenenue unTerpana s
HaXO0XIeHUd 00BEMOB
T€OMETPUUYECKHUX TEJT

[Ipumeps! perieHun
nuddepeHInaTbHbIX
ypaBHEHUH

[Ipumeps! pemennit
nuddepeHInaTbHbIX
YpaBHEHUH
Maremarnueckoe
MOJICIINPOBAHNE PEATBHBIX



34

35

36

37

38

39

40

41

MIPOIIECCOB C TOMOIIBIO
muddepeHIaTbHBIX
ypaBHEHUU

Konrponsnas pabora:

"ITepBooOpa3Has u uuTErpa”

Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduxu
Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduku
Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu
Tpuronomerpuyeckue
(GyHKIMH, UX CBOWCTBA U
rpaduxu

OT10op KOpHEi
TPUTOHOMETPUYECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

OT10op KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO



42

43

44

45

46

47

48

TPUTOHOMETPUYECKOMN
OKpY’KHOCTH

OT10op KOpHEi
TPUTOHOMETPUUECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

OT10op KOpHE
TPUTOHOMETPUUECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

Pemenne
TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KonTponbnas pabora:
"I'pacduxu
TPUTOHOMETPHUYECKUX

GbyHKIMIH.
Tpuronomerpuueckue



49

50

o1

52

53

54

55

56

57

58

59

60

HepaBeHcTBA"

OcCHOBHEBIE MCTOJbI pCHICHUS
IMMOKa3aTC/IbHBIX HCPABCHCTB

OcCHOBHEBIE MCTOJbI pCHICHUS
IIOKa3aTCJIbHBIX HECPABECHCTB

OcHoBHBIC MCTOJbI pCHICHUS
IMMOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTO/bI PCIICHHA
IMOKa3aTCJIbHBIX HEPABCHCTB

OcHOBHBIE METOBI PELICHUS
Jorapu(pMUIECKUX
HEPaBEHCTB

OcHOBHBIE MCTOJbI pCHICHUS
J0rapuPpMUUECKUX
HEPABEHCTB

OcHOBHBIE MCTOJbI pCHICHUS
J0rapuPMUUECKUX
HEPaBEHCTB

OCHOBHBIE METOABI PELLIEHUS
J0rapu(PpMUUECKUX
HEPaBEHCTB

OcHoBHBIC MCTOJbI pCHICHUS
HppalluOHAJILHBIX HCPABCHCTB

OCHOBHBIE METO/IbI pEHICHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

OCHOBHBIE METOABI PELLIEHUS
MPPALMOHAIIBHBIX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUS



61

62

63

64

65

66

67

68

69

HMPPALMOHAIILHBIX HEPABEHCTB

I'padmueckue metoab
pCeIICHUS UpPALIMOHAJIBHBIX
YpaBHEHUH

I'padmueckue meToabt
pEelIeHUs UPPALMOHATBHBIX
ypaBHEHUU

I'padpuueckue MeTo bl
peleHus! MOKa3aTebHbIX
ypaBHEHUH

I'padmueckue MeToap!
pEIICHUS MTOKa3aTeIbHBIX
HEPaBEHCTB

I'padmueckue MmeToap!
pelieHus JorapuGMUIECcKux
YpaBHEHUU

I'padmueckue meToab!
pelieHus JorapuGMuUIecKux
HEPaBEHCTB

I'padmueckue meToab!
pelieHus JorapuGMuUIecKux
HEPaBEHCTB

I'paduueckue meTomp!
pelIeHNs TOKa3aTeIbHbIX U
Jorapu(pMUUECKUX YpaBHEHUN
I'paduueckue meTomp!
pelIeHNs TOKa3aTeIbHbIX U
Jorapu(MUUECKUX ypaBHEHUI



70

71

72

73

74

I'padmueckue meToant
pelIeHHsI TOKa3aTeIbHBIX U
JorapuPMHUIECKUX
HEPaBEHCTB

I'padmueckue MmeToapl
pEIICHUS MTOKA3aTeIbHBIX
JorapuPMHUIECKUX
HEPaBCHCTB

KonTponbhas pabora:
"UppanmoHanbHele,
MOKa3aTeIbHBIC U
norapuMuIecKue
HepaBeHCTBA"
KommnekchHeie uncia.
AnreOpanyeckas u
TPUTOHOMETpUYECKast (HOPMBI

3allMCU KOMIIJICKCHOT'O YHCJIa

KominiekcHble uncia.
Anrebpanyeckas u

TPUTOHOMETpUYECKast (HOPMBI
3anyucy KOMIUIEKCHOTO YHcia
Apudmerrueckue ornepanum ¢
KOMIUIEKCHBIMH YHCTIaMU
Apudmerndeckre onepanuu ¢
KOMILJIEKCHBIMH YHCTIaMU
N3o0pakeHne KOMIIIIEKCHBIX
Yucell Ha KOOPJIUHATHOMN
MIJIOCKOCTH



78

79

80

81

82

83
84

85

86

87

88

89

N300pakeHne KOMIUIEKCHBIX
qrcesl Ha KOOPIUHATHOM
IJIOCKOCTH

®opmyiia Myaspa. Kopau n-
O# CTENEHHU U3 KOMIUIEKCHOTO
qucia

®opmyna Myaspa. Kopuu n-
O# CTENEHHN U3 KOMIUIEKCHOTO
qucia

[TpuMeHeHHEe KOMILICKCHBIX
YHCeN JUIsl PeIICHUS
(hUBUYECKUX H
TCOMETPHUYECKUX 3a71a4

KoHntposbHas pabora:
"KommiiekcHble uncia"

HarypanbHsle u niensle yucna
HarypainbHble u niensle yucia

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIETIBIX YUCEI
[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIETIBIX YUCEI
IIpuMeHeHne pU3HaKOB
JEIMMOCTH LIEJIBIX YUCEN:
HO u HOK
[IpumeHeHne npu3HaKoB
JEIMMOCTH LIEJIBIX YUCEN:
HOJ u HOK

[IpumeHeHne npu3HaKoB



90

91

92

93

94

95

96

97

JACIINMOCTH LCIIBIX YHUCECII:
OCTAaTKH I10 MOAYJIIO

[IpuMeHeHue pu3HaKoOB
JCJIIMMOCTH LIEJIBIX YUCEIL:
OCTaTKH 10 MOZYJIIO

[IpumMeHeHue npu3HaKoB
JEITMMOCTH LIEJIbIX YUCEN:
anroput™ EBxinaa mis
peLIeHHUS 3a/1a4 B LIEJIBIX
qucaax

KoHntposbHas pabora:
"Teopus menbix yucen"

Cucrema n COBOKYITHOCTb
ypaBHeHHﬁ. PaBHOCHIBEHEIC
CUCTCMBI U CUCTCMBbI-
CICOCTBUA

Cucrema 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHEIE
CHUCTEMBI i CUCTEMBI-
CIASICTBUS

OcHOBHBIE MCTOJbI pCHICHUS
CUCTEM M COBOKYITHOCTEN

palMOHAIbHBIX YPAaBHEHUN
OcHOBHEBIE MCTOJbI pCHICHUS
CUCTEM U COBOKYITHOCTEH
HppalMOHATIbHBIX YPaBHEHUI
OCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYITHOCTEH



98

99

100

101

102

103

104

[I0KA3aTeNIbHBIX YPABHEHUI

OcCHOBHBIE METOBI PEIICHUS
CUCTEM U COBOKYITHOCTEH
[I0KA3aTeNIbHBIX YPAaBHEHUM

OcHOBHbIE METOBI PELICHUS
CUCTEM U COBOKYITHOCTEM
Jorapu(MUYECKUX ypaBHEHUI

OcHOBHBIE METOJIbI PEIICHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(pMHUECKUX ypaBHEHHMA

IIpumeHeHune cucreM K
PELIEHUI0 MATEMATUYECKUX
3aJa4 1 3aJa4 U3 pa3Iu4HbIX
obractell HAyKH U pealibHOI
JKU3HU, UHTEpIIpETalus
[IOJIYYEHHBIX PE3YJIBTATOB

IIpumeHeHne cucreM K
PELICHUI0 MaTEMAaTHYECKUX
3a/1a4 ¥ 3aJ1a4 U3 pa3IuyHbIX
o0acTeil HayKH U pealbHOM
JKU3HU, UHTEpIIpETalUs
MIOJIyYEHHBIX PE3YJIbTATOB

IIpuMeHeHne HEpaBEHCTB K
PELICHUI0 MaTEMAaTHYECKUX
3a/1a4 ¥ 3aJ1a4 U3 pa3iInyHbIX
o0acTeil HayKH U peabHOM
JKU3HU, HHTEPITpETALUs
MIOJIyYEHHBIX PE3YJIbTATOB

KonTtponbHas pabora:



105

106

107

108

109

110

111

112

113

114

115

"CucTeMbl palliOHAIbHBIX,
MPPALMOHATIBHBIX
MIOKa3aTeJbHBIX U
JorapupMUUEcKux
ypaBHEHUI"

PanuonanbHble ypaBHEHUS C
napameTpamu

PanuonansHbie HEpaBEHCTBA C
napameTpamu

PannoHanbHbIE CHCTEMBI C
napameTpamu
HppaunroHanbHbIE YPaBHEHHS,
HEpaBEHCTBA C MTapaMeTpamMu
HppanyroHanbHbIE CUCTEMBI C
rapameTpamu
Iloka3aTenbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu
IToxa3zaTenbHbIE CHCTEMBI C
rapameTpamu
Jlorapudpmuueckue
YpaBHEHUSI, HEPABEHCTBA C
rapameTpamu
JlorapugpmuuecKkue CuCTEMBI ¢
napameTpamu
Tpuronomerpuueckue
YpaBHEHUS € TapaMeTpamMu
Tpuronomerpuueckue
HEpaBEHCTBA C ITapaMeTpamMu



116

117

118

119

120

121

122

123

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJAEIIEH
pEaIbHBIX CUTYALIMM C
IIOMOILBIO YPABHEHUM C
napameTpamu

[TocTpoenue u uccienoBaHue
MaTEeMaTU4YeCKUX MOJEIIEH
peabHBIX CUTYyalUui C
IIOMOILBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

[TocTpoenue u uccienoBaHue
MaTEeMaTU4YeCKUX MOJEIIEH
peabHBIX CUTYyalUH C
IIOMOIIBIO CUCTEM YPAaBHEHUI
C mapamMeTpaMu

Kontponbnas pabora: "3amaun
¢ mapameTrpamu"

[ToBTOpenue, 06001IIEHNE,
CHCTEMaTH3aIMsl 3HAHMIA:
"VpaBHeHns"

[ToBTOpenwue, 06001IIEHNE,
CHCTeMaTH3alysl 3HAHMIA:
"VpaBuenus"
[ToBTOpenme, 0600IIEHNE,
cCUCTeMaTH3aIs 3HAHW:
"VpaBHenust. CucTeMbl
ypaBHEHHUI"



124

125

126

127

128

129

130

131

[ToBTOpenwue, 0600meHNE,
cUCTeMaTH3allus 3HaHU:
"Hepasencrtna"

[ToBTOpenwue, 0600mIEeHNE,
cucTeMaTH3aIus 3HaHW:
"HepaBenctpa"

[ToBTOpEeHme, 0600IIECHNE,
CHCTEeMaTH3aIus 3HaHUHN:
"Hepasenctpa"

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTH3alys 3HAHMIA:
"[IpousBoaHas U €&
npuMeHeHue"

[ToBTOpEHHE, 0000IICHUE,
cucTeMaTH3alys 3HaHUH:
"ITponsBogHas u eé
npuMeHeHue"

[ToBTOpenue, 06001IIEHNE,
cucTeMaTH3alys 3HaHUH:
"ITponsBogHas u eé
npuMeHeHune"

[ToBTOpenme, 0600IIEHNE,
CHCTEMAaTU3alMs 3HAHUM:
"NHTerpai u ero
npuMeHeHue"
[ToBTOpenme, 0600IIEHNE,
cHCTEeMaTH3aIus 3HaHUH:
"OyHkuun"



[ToBTOpenwue, 0600mIeHNE,

132  cucremaru3anusa 3HaHUIL: 1
"(DYHKHI/II/I”
[ToBTOpenwue, 0600mIEeHNE,
133  cucremarusanus 3HAHUIL: 1
"‘DYHKI_[I/II/I"
Hrorosas KOHTpOJIbHAS
134 P 1 1
pabora
Hrorosas KOHTPOJIbHAS
135 P 1 1
pabora
IToBTOopenune, 00001IEHNE,
136 P o 1

cUCTeMaTHu3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

10
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OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Amumos . A., Konsrun 0. M., Tkauésa M. B. u ap.//Maremaruka: anreopa u
Hayajla MaTeMaTU4eCKoOro aHaim3a, reomeTpus. AnreOpa u Hadasa
MaTeMaTU4yecKkoro aHanu3a. ba3oBbiii n yriyonéHueiil ypoBau.10-11 knaccsl.
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