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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJTHUM W3 HauOoJliee 3HAYMMBIX B IMPOTPAMME CPEIHEro OOIIero oOpa3oBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MH(GOPMATHUKH, OOIIECTBO3HAHUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayajl MaTeMaTUYECKOrOo aHalu3a 3aKiaJlbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONb30BaTh MX IS JNajbHEHIIero oOpa3oBaHUA U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHMSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanM3a» 00ydYarIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3a/1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTHYECKUMU OTKPBITHSIMHA U UX aBTOPAMH.

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

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa W Hadajla MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKne TuHUH: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS W HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKATENbHO-METOANYECKHE JMHUM H3YYalOTCsl Ha MPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp)KaHUE HECKOJIbKMX MaTeMaTHYeCKMX AUCLHMIUIMH, TAaKMX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM aIllapaToM, y HUX IOCJIEI0BATENbHO (hopMUpyeTcs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYecKass JUHUS «YKcia U BBIYMCICHUS» 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CEOSI MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHE ONepalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX MPUMEHEHHS Ul PELICHUS pazIU4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmero o0pa3oBaHUs, MOCKOJIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUECKUX YypPAaBHEHUW, HEPABEHCTB W CHUCTEM, a TakXke 3anad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHHE HauOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
JlannHast copep:katenbHas JIMHUS BKIIOYAeT B ce0s Takke (OpMUPOBAHHE YMEHUI
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIIBHON KU3HHU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIM30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3TOH cofep)KaTebHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUMN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpEeAeNsiTb MX HauOONbIIME W HAUMEHBIINE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee peHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPACIO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eckol Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPUIOKEHUS B eauHoe 1enoe. [losTomy BakHO naTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €Ul CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OINpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, GOPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMii, WCCIACAOBAHMS DTHX MOJENICH C TIOMOIIBI0 armapara anreOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEabHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B MPOIIECCE U3yUEHUS BCeX TeM yueOHOTO Kypca «Anrebpa u Havasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HE/IEINIO).



COAEPXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIATHBIX 3a7a4 U3 Pa3JIMYHbIX OTpAcei 3HAaHUN U PEaJbHOU KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOIOWIEHbl OT OJHOW MNEpPeMEHHOM. [leieHne MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppaImoHaIbHBIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMW. MarTpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENETUTENs s pPEeIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpaBEHCTB. lIprMeHEeHHE ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Komnoszumms yukmuit. I'papuk  yHkmuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbosnbiiiee u HauMeHblee 3Ha4eHus PyHKIIMY Ha IPOMEXKYTKE.

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

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

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

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCHMOCTM B pEaJbHBIX MpOLECCAaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MICTOpHST BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHaM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IpOrpeccru. JINHENHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. opmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIl PELICHHWS HEPaBEHCTB. l[IprMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [lpousBognas  cymMmBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUHM, NPU PELIEHWU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

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

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



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

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

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

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUH
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OINpPEAENICHHs CKOPOCTM M YCKOPEHHs MHpouecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[TpumeHeHrne uWHTErpaja s HAXOXKICHHS IUIOWAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0liecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

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



TOTOBHOCTh ¥ CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPXKIACHUSX, Mpejiaratb KPUTECPUHU IJIs
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE W OT MPOTHUBHOTO), BEICTPAUBATh aPTYMEHTAITNIO, IPUBOIUTEH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).



Bba3oBble uccienoBarTeabcKHe 1eiiCTBUSA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIICHHS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IPEOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISIBJISITH JeOUIUTHI HHPOPMAINH, JAaHHBIX, HECOOXOAMUMBIX Ui OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEICTABIATh €€ B pPa3IMYHbIX (PopMax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ie 00CYXXJIEHUS 33JaBaTh BOIPOCHI MO CYIIECTBY O0CYX/1aeMOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 331a4, SKCIIEPUMEHTA, UCCIEIO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABbIKAMU  TO3HABATEIBHOM  pedueKcuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
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 mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIBl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOUM JACHCTBHS C JPYTMMH YJIEHAMU KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEAMETHBIC PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOIYJIb JEUCTBUTEIILHOTO YHCIIA;

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

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO ONEPHUPOBATH TMOHATHEM: CTENEHb C LEJNbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YMCIOBOTrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPHUMEHATh METOJ HWHTEPBAJIOB I pPELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHre MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpPaBHEHUU,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBUM C KOPHSIMHU Il MpeoOpa3oBaHus
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl ISl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allliapara aiareopsbl.

DOyHKUMHA U TPaPuKu:

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

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTh OIpPENETCHUS U MHOXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE W HaUMEHbIIEe 3HAaueHHEe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HATypaJbHBIM MOKA3aTEeIIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TpadUKU A pEUICHUS
YPaBHEHUH;

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

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PEIICHUH 3a/lady U3 JPYruX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMU: TTOCIEOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHHYEHHBIC IOCIIEIOBATEIILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpPHPOBaTh MOHATHEM: (YHKIUS, HETNpepbiBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapat Jijisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOMHO OMEpHUpPOBATh TMOHITHEM OCTaTKa IO MOIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOM (popMe, BBINOJIHATh apU(PMETUUYECKUE ONEepali C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOO/IHO OMNEPHUPOBATH MOHITUSIMU: HUPpALMOHANBHBIC, MOKa3aTeJbHbIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEH TpH pEIIEHWH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

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

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

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMBbI IO YCIOBHUIO 33/a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHa/IM3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmysne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 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
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 Bubnuorexa LIOK
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 bubmmoreka [JOK
LEJIbIM IT0Ka3aTeIeM
3 ApudmeTrndeckuii KOpeHb N-0i CTETICHH. 15 1 Bbu6nunoreka LIOK
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1 Bubmmoteka LIOK
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHUS. 18 1 Bbubmnorexa [JOK
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUs U 29 1 BuGmorexa [OK
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 bubnuotexa [JOK
HenpepsiBable pynkiuu. [IpouszBoanas 20 bubmuoreka [IOK
9 HOBTOPGHH@, 000011IeHHEe, CUCTEMATH3 IS 5 9 BuGnmorexa LIOK
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaririe  Hpakruieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1 bub6numoreka [IOK
MIPOU3BOTHOM
2 [lepBooOpa3Has u uHTErpai 12 1 Bu6moteka [JOK
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1 bubnnorexa [JOK
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonansHble, MOKa3aTEIbHbIE U 24 1 bubnnorexa [JOK
norapuMUUecKre HePaBeHCTBA
KowminekcHeie uncia 10 bubnunoreka LIOK
HatypanbHble u ensle uncia 10 bubmuoreka [IOK
Cuctemsl palluoOHAIBHBIX, HPPAITTOHATBHBIX bubmuoreka [IOK
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1 bubnmoreka [JOK
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 9 bu6nmorexa LIOK
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHPIH sﬁl?z;osaTenbnme
padoThI padoTsbI pecypesI
1 MHOXxeCTBO, Onepanuu HajJ MHOKECTBAMHU 1 bubnnoreka [JOK
Y UX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1 bubnnoreka [JOK
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO 1 bubnnorexa [HOK
amnmapara JJisl pelIeHHs 3a7a4
Panmonansubie yncna. OOLIKHOBEHHEIE U bu6nunoreka [IOK
4 JECATUYHBIC IPOOH, TIPOLICHTHI, 1
OECKOHEYHBIE TTEPUOIUUECKHE IpodU
Panmonansabie yncina. OOBIKHOBEHHEIE U bu6mmoreka [JOK
5 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEeUYHbIE IEPUOANYECKUE APOOH
6 [Ipumenenue apobeii u NPOLEHTOB IS 1 bubnnoreka [HOK
perieHust MPUKJIaAHBIX 3a7a9
; [Tpumenenue apoGeil ¥ NPOLEHTOB ISt 1 bubnuoreka [IOK
penieHust TPUKJIATHBIX 3a7a9
8 JelictBuTensHble yncaa. PanimonanbHbie U 1 bubmmoreka [JOK
HppallMOHAIIbHBIE YHCIIa
9 ApudmeTrrueckue ornepaum ¢ 1 bubnnorexa [JOK
JENHCTBUTEILHBIMU YU CIIAMU
10 Moaynb IEMCTBUTENBHOTO YUCIIA U €TI0 1 bubnmoreka [JOK

CBOWCTBA




11

[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA
OKPYTIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BhIYUCICHUN

bubmuorexa [JOK

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

bubmuorexa [JOK

13

14

15

OCHOBHBIE METO/IbI PEIICHUS LEBIX U
JNPOOHO-PaLMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOro4ieHsl OT OAHOW MEPEMEHHOM.
JleaeHre MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

16

MHorouieHsl ¢ 1eabIMi KO3PPUITUSHTaMH.
Teopema Buera

bu6mmoreka [IOK

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

bu6mmoreka [JOK
bu6mmoreka [IOK

19

Martpuna cucTeMsbl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHM CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

bu6mmoreka [IOK

20

21

Onpenenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHM CMBICT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

bu6nuoreka [JOK

bu6nuoreka [JOK




22

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUM

bubmuorexa [JOK

23

24

25

Pemenue npukianHbIxX 3aa4 ¢ IOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Kontponbnas padota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CHUCTEMBI
JIMHEHHBIX YpaBHECHUN"

OyHKIHS, CIOCOOBI 3aJaHUS (PYHKITHH.

Bzaumno obpatusie pynkiun. Kommnosumus

byHKIUH

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

26

I'padux pyHkImu. DIeMEeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

bu6mmoreka [IOK

27

28

29

OO6nacTh ornpenesaeHus: © MHOXKECTBO
3HaueHui Qynkuuu. Hynu ¢pyHKImm.
[IpomexyTKM 3HAK MOCTOSTHCTBA

YéETHble ¥ HeYETHBIE (PYHKITHH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITMH

MakcumMyMbl U MUHUMYMBI () YHKITUH.
HauOonpiiee 1 HauMeHbllee 3HaYCHUE
(YHKIIUU Ha IPOMEKYTKE

bubmuorexa [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK

30

Jluneiinas, KBaapaTuyHas U JpoOHO-
TuHeHas pyHKIUN

bu6mmoreka [IOK

31

32

DneMeHTapHOEe UCCIIEJOBaHNE U
MOCTpoeHHE IpadUKOB ATUX QYHKIUN

DneMeHTapHOe HcCeI0BaHNe U
ocTpoeHune rpauKoB 3TUX QYHKIUN

bu6nuoreka [JOK

bu6nuoreka [JOK

33

CreneHsb ¢ IeJIBIM IToKa3areaeM. buanom

bu6mmoreka [IOK




HrroTtona

34 CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom bu6mmoreka [IOK
Herorona

35 Crenennas GyHKIHS C HATYPAJIbHBIM U bubmuorexa [JOK
1esbIM nokasareneM. E€ cBoiicTBa u rpaguk

36 Kontponsnas padora: "CreneHnas bubmmoreka [IOK
¢ynkuus. E€ cBoiicTBa u rpapux”

37 ApudmeTrueckuii KOpeHb HaTypaIbHOU bubnnoreka [JOK
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTrueckuii KOpeHb HaTypaIbHOU bubnnoreka [JOK
CTEIIEHU U €r0 CBOWCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA, bubnnorexa [HOK
CoJIep KallUX CTENEHU U KOPHU

40 [IpeoOpazoBaHKs YUCITOBBIX BHIPAKCHHH, bubnnoreka [JOK
CoJIep KallMX CTENEeHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, bubnuoreka [IOK
COJIEpIKaIMX CTENEHU U KOPHU
WppanmonansHble ypaBHeHN. OCHOBHbIE bubnnorexka [JOK

42 METO/Ibl PEeIIeHUs UPPALlMOHATBHBIX
YpaBHEHUU
WppanmonansHeie ypaBHeHNsA. OCHOBHbBIE bub6nuoreka [IOK

43 METO/Ibl PEeIIeHUS UPPALMOHATBHBIX
YpaBHEHUI
WppanmonansHele ypaBHeHUsA. OCHOBHbIE bubnumoreka [IOK

44 METO/Ibl PELIECHUS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN bubnuoreka [IOK

UppalMOHABHBIX YPaBHEHHH




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUHT

bubmuorexa [JOK

46 UppalMOHATIBHBIX YpaBHEHUI

47 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN bubmmoreka [IOK
UppalMOHABHBIX YPaBHEHHHA

48 PaBHOCUITbHBIEC TIEPEXO/IBI B PEIICHUN bubnuorexa [JOK
UppalMOHATIBHBIX YpaBHEHUI
CaoiicTBa ¥ rpad UK KOpHS N-O CTETICHH bubmmoreka [JOK

49 Kak (yHKIIMH OOpaTHOW CTETNICHH C
HaTypaJIbHBIM MOKa3aTelleM
CaoiicTBa ¥ rpad K KOpHS N-Oi CTCTIICHH bubnuorexa [JOK

50 KaK (QyHKIIMH OOpaTHOW CTETICHH C
HaTYypaJIbHBIM ITOKa3aTelIeM
KonTponbnas pabora: "CBoiicTBa u rpaduk bubnnoreka [JOK

o1 KOpHs N-o¥ creneHu. MppanyoHanbHbIe
ypaBHEHHUS"

59 CreneHb ¢ pallOHAJILHBIM TIOKa3aTeleM U bub6nuoreka [IOK
e€ CBOICTBA

53 Cremnenb ¢ pallMOHATBHBIM MTOKa3aTeIeM 1 bubnuotexa [JOK
e€ CBOICTBA

54 Cremnenb ¢ pallMOHAIBHBIM MTOKa3aTeIeM 1 bubnuotexa [JOK
e€ CBOICTBA

55 ITokazarenbHast GyHKIMS, €€ CBOICTBA U bubnumoreka [IOK
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUU A5 bubnnorexa [JOK
peuieHus: ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIMM 115 bubnuoreka [IOK
peuieHusl ypaBHEHU I

58 IlokazarenbHble ypaBHEHUA. OCHOBHBIE bubnuoreka [IOK




MCTObI pCHICHUS TOKA3aTCIbHBIX

ypaBHEHUI
[TokazaTenbHbie ypaBHeHU. OCHOBHbBIE bubmmoreka [JOK
59 METOBI PEIICHUS TTOKa3aTeIbHbIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHEeHUsI. OCHOBHbIE bubmuorexa [JOK
60 METO/IbI PEIICHHS TTOKA3aTEeIbHBIX 1
YpaBHEHUU
61 Kontposbnas padota: "[lokazaTenpHas 1 bubnnoreka [JOK
¢bynkus. [lokazaTenbHble ypaBHeHUS"
62 Jlorapudm gucna. CpolicTsa iorapupma 1 bubmmoreka [JOK
63 Jlorapudm uucna. CpoiicTBa Jiorapudpma 1 bubnnoreka [JOK
64 Jlorapudm gucna. CpolicTsa iorapupma 1 bubmmoreka [JOK
65 JlecsiTuuHbIe U HATYpaJbHBIE TOTapU(PMbI 1 bubnnoreka [JOK
66 JlecsiTuuHbIC U HATYpaAJIbHBIE JOTAPU(PMBI 1 bubnuotexa [JOK
67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1 bubnuoreka [IOK
Jorapu@msl
68 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1 bub6nuoreka [IOK
Jorapupmbl
69 [IpeoOpa3oBaHue BbIpaXeHHH, COEepIKaALINX 1 bubnnorexka [JOK
Jorapu@msl
70 Jlorapudpmuueckas pyHkKuus, €€ CBOUCTBA U 1 bubnuoreka [IOK
rpaduk
7 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1 bubnuoreka [IOK
rpaduk
79 Wcnonb3oBanue rpaduka GyHKIUU A5 1 bubnnorexka [JOK

peuieHusl ypaBHEHU I




73

Hcnonb3oBanue rpaduka GyHKIMN 115
pelIeHNs] ypaBHEHUM

bubmuorexa [JOK

74

75

76

Jlorapudpmuueckue ypaBueHusi. OCHOBHbIE
METOBI peIIeHUs JIOrapu(PMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBueHus. OCHOBHbIE
METO/Ibl pelIeHHUs JorapupMUIecKux
YpaBHEHUU

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
METO/bI pelIeHus JIorapupMUIeCKUX
ypaBHEHUH

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

77

PaBHOCHIIbHBIE TIEPEXO/bI B PELICHUU
norapu()MUYECKUX ypaBHEHUI

bu6mmoreka [IOK

78

79

PaBHOCHIIbHBIE TIEPEXObI B PELIEHUU
Jorapu(PMUUECKUX ypaBHEHUI
KontponbHas pabdora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

bu6mmoreka [IOK

bu6mmoreka [IOK

80

CuHycC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHUCJIOBOI'O apryMEHTa

bu6mmoreka [IOK

81

82

CuHycC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCJIOBOTO apryMeHTa

bu6mmoreka [IOK

bu6mmoreka [JOK

83

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOI'O apryMEHTa

bu6mmoreka [IOK

84

Tpuronomerpruyeckas OKpyKHOCTb,
oTpezieNIeHue TPUTOHOMETPUIECKIX
(GYHKIUI YKCIOBOTrO apryMeHTa

bu6nuoreka [JOK




Tpuronomerpuyeckas OKpyKHOCTb,

bubmuorexa [JOK

85 onpeielIeHUE TPUTOHOMETPUUECKHUX 1
(GyHKIMI YKMCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 bubmmoreka [JOK
87 OcCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYJIIBI 1 bubnuorexa [JOK
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 bubmmoreka [JOK
89 OcCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYJIIBI 1 bubnuorexa [JOK
90 Hp606pa303321HI/I€ TPUTOHOMETPUYECKUX 1 bubnnorexa [HOK
BBIpOKEHU I
01 Hpeo6pasovBaHI/Ie TPUTOHOMETPUUECKUX 1 bubnnoreka [JOK
BBIpOKEHU I
92 Hpeo6pasouBaHI/Ie TPUTOHOMETPUUECKUX 1 bubnnoreka [JOK
BBIpKEHU N
93 Hp606pa303321HI/I€ TPUTOHOMETPUYECKUX 1 bubnnorexa [HOK
BBIpOKEHU I
94 Pemenne TpUroHoOMEeTpUYECKUX ypaBHEHUI 1 bubnuoreka [IOK
95 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUN 1 bub6nuoreka [IOK
96 Pemrenue TpuroHoMeTpUYECKUX YpaBHEHUM 1 bubnuotexa [JOK
97 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1 bub6nuoreka [IOK
98 Pemrenue TpuroHoMeTpUYECKUX YpaBHEHUM 1 bubnuotexa [JOK
99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1 bubnumoreka [IOK
100 Pemenne TpUroHoMeTpuUeCKUX ypaBHEHUI 1 bubnnorexa [JOK
KonrtponbHas pabora: bubnumoreka [IOK
101 "TpUrOHOMETPUUECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHUS"
102 ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS 1 bubnuoreka [IOK

nocJienoBareJbHOCTEN. MeToq




MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIE U OTPAHUYEHHBIE bubmuorexa [JOK

103 moclie0BaTebHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus bubnuorexa [JOK

105 I'eomerpuueckas nporpeccus bubmmoreka [JOK

106 beckoneuHno yObIBaroIIast reoMeTprUIecKas bubnuorexa [JOK
nporpeccus

107 Cymma 6€CKOH€jIHO yObIBaromie bubnnorexa [HOK
reOMETPHUECKON IPOTrpeccuu

108 JIuHeiHbIi U 3KCIOHEHIIUAIBHBIN POCT. bubnnorexa [HOK
Hucno e. DopMyra CI0KHBIX POLEHTOB

109 JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT. bu6nmoreka [IOK
Yucno e. Dopmyiia CIOKHBIX IPOLIEHTOB

110 Hcnonws3oBanne nporpeccuu Juisi peleHus bubnnorexka [JOK
peanbHBIX 3a]1a4 IPUKIIAJHOTO XapakTepa

111 KonTponbHas pabora: bubnnorexka [JOK
"[TocnenoBaTenbHOCTH U TIpOrpeccHu’”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA bubnuoreka [IOK

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB bubnnorexka [JOK
byHKIMIA

114 CaoiicTBa (DyHKIMH HETIPEPHIBHBIX HA bubnuoreka [IOK
OTpe3Ke

115 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX HA bubnuoreka [IOK
OTpE3Ke

116 Meroa UHTEPBAJIOB ISl pELICHUS bubnnorexka [JOK

HEpPaBEHCTB




MeTOI[ HWHTCPBAJIOB JIsI pCHICHUA

bubmuorexa [JOK

117
HEpPaBEHCTB

118 MeTo MHTEPBAJIOB JUIsl PEIICHUS bubmmoreka [IOK
HEPABEHCTB

119 [IpumeneHne cBOMCTB HEMPEPHIBHBIX bubnuorexa [JOK
GyHKUMI 1715 pelieHus 3a1a4

120 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX bubmmoreka [IOK
(GyHKUMH 1715 pelieHus 3a1a4

121 [lepBast 1 BTOpast Npou3BOIHBIC PYHKIIUU bubnnorexa [HJOK

122 OnpeﬂeﬂeHHft, F€OMETPUUYECKHUI CMBICIT bubnnoreka [JOK
IIPOU3BOIHOM

123 OnpeneneHHf, (u3nIeCcKuit CMBICT bubnnorexa [HOK
IIPOU3BOIHOM

124 YpaBHeHHE KacaTelbHOU K rpaduKy bubnnoreka [JOK
byHKIMHA

195 YpaBHeHHE KacaTelbHOU K TpaduKy bubnmnoreka [JOK
byHKIIUN

126 [Ipon3BoiHbIE AIEMEHTAPHBIX (PYHKINN bubnnorexka [JOK

127 ITpon3BoiHbIE NIEMEHTAPHBIX (HYHKLINH bubnuoreka [IOK

108 [Ipon3BoaHass CyMMBI, IPOU3BENCHMS, bubnnorexka [JOK
YaCTHOTO ¥ KOMITO3ULIMU (YHKIUI

129 [IponsBoHast CyMMBI, IPOU3BEACHYS, bubnuoreka [IOK
YaCTHOTO ¥ KOMITO3ULINU (YHKIUI

130 [Ipon3BoHast CyMMBl, IPOU3BEACHMS, bubnuoreka [IOK
YaCTHOT'O U KOMITO3UIIMU (QYHKIUN

131 KonTponbnas pabora: "[IpousBonnas” bubnnorexka [JOK

132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS bubnmoreka [JOK




3HaHui: "YpaBHeHus"

133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1 bu6mmoreka [IOK
3HaHui: "Oynkun"
134 HroroBas koHTpoabHas paboTa 1 1 bubmuorexa [JOK
135 HToroBast KOHTpOJIbHAs paboTa 1 1 bubmmoreka [IOK
136 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3AIUS 1 bu6mmoreka [IOK
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fI[Sy‘ICHPIH sﬁl?z;osaTenbnme
padoThI padoTsbI pecypen

[Ipumenenne npou3BOHON K bubmuorexa [JOK
1 UCCIIEeIOBaHMIO (PYHKIIMH Ha 1

MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenue npou3BOHON K bubnnoreka [JOK
2 UCCIIEeIOBaHMIO (PYHKIIMH Ha 1

MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHneHnue mpou3BOIHON K bubnnorexa [HOK
3 WCCJICIOBAHMIO (DYHKIIMH Ha 1

MOHOTOHHOCTB M 9KCTPEMYMBI

[IpumeHeHne Mpou3BOIHON K bubnnorexka [JOK
4 uccaea0BaHuio (PyHKITUN Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K bub6nuoreka [IOK
5 uccaea0BaHuio PyHKIN Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne MpOU3BOJHON K bubnuoreka [IOK
6 UCCIIeIOBaHUIO (PYHKIMHA Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOoIIbIIero u bu6mmoreka [IOK
7 HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON 1

(GyHKIMU Ha OTpe3Ke
8 Haxoxnenne HanOopIIero u 1 bubnuorexa [JOK




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

10

11

Haxoxgenne HanOoIbIIEr0 U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUM HAa OTPE3Ke

Haxoxxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKINK Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

bu6mmoreka [IOK

13

[IpumeneHnne npou3BOIHOM ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

bu6mmoreka [IOK

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IlIEro peiieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIION UITH
rpaduKom

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6nuoreka [JOK




17 Komnozumus GyHkimit bubmmoreka [IOK

18 Kommnosumus hyHkmmii bu6mmoreka [IOK

19 Kommosurus ¢hyHKImit bubmmoreka [JOK

20 FCOMBTqueCTHeO6paSBIypaBHeHHﬁIH1 bubmmoreka [IOK
KOOpPJAMHATHOM INIOCKOCTH

21 FGOMeTqueCEHCO6paSBIypaBHCHHﬁIHl bubmuoteka [JOK
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue bubnnorexa [HOK
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpasHas, OCHOBHOE CBOMCTBO bubnnoreka [JOK
1epBOOOPA3HBIX

24 [TepBooOpasHbie 3NeMEHTapHBIX (YHKIUH. bubnnoreka [JOK
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [lepBooOpa3HbIe AIeMEHTAPHBIX ()YHKITHIA. bubnnorexa [HOK
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI bubnuoreka [IOK
UHTerpana

97 Beruncnenue onpenenéHHoro MHTerpaa bub6nuoreka [IOK
o gopmyne HeroTona-JleiiOnumna

28 Brruncnenue onpenenéHHOro nHTerpaia bubnnorexka [JOK
o Gopmysne Horotona-JIeliOnuna

29 [IpumMeHeHHne UHTErpaia A1 HaX0XKACHUS bubnuoreka [IOK
TJI0IA e TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS bubnuoreka [IOK
00BbEMOB Ir€OMETPUYECKHX TeT

31 [Ipumeps! pemennit guddepeHInaIbHbIX bubnnoreka [HOK

YpaBHEHUU




32

[Tpumeps! pemennii qudQepeHIraIbHbIX
ypaBHEHUI

bubmuorexa [JOK

33

34

35

MaremaTruueckoe MOAECIMPOBAHUE
peabHBIX MPOIECCOB C MOMOIIBIO
mudQepeHInanbHbIX ypaBHEHUH

Kontposnbnas padota: "[lepBoobpasnas u
uHTerpan

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

36

37

38

Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu
Tpuronomerpudeckue GyHKIHH, HX
CBOICTBa U rpaduKu
Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmoreka [IOK

39

40

41

Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U rpaduKu

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [JOK

42

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

bu6mmoreka [IOK

43

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOIIBIO

bu6mmoreka [IOK




TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemienue TpuroHoMeTpUYECKUX bubmuorexa [JOK
HEPaBEHCTB

45 Pemienue TpuroHoMeTprUYECKUX bubmuorexa [JOK
HEPaBEHCTB

46 Pemrenue TpuroHoMeTpu4ecKux bubmmoreka [JOK
HEPaBEHCTB

47 Pemienune TpuroHoMeTpruUECKUX bubnnoreka [JOK
HEPaBEHCTB
Kontponbnas padota: "['paduku bubnnoreka [JOK

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS bubnuorexa [JOK
MOKa3aTEeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS bubnuotexa [JOK
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEUICHUS bubnmnoreka [JOK
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS bubnuotexa [JOK
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEUIECHUS bubnmnoreka [JOK
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEUICHUS bubmmoreka [JOK
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/TBI pEIICHUS bubnuorexa [JOK
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEUICHUS bubnmnoreka [JOK

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

bubmuorexa [JOK

> HPPaLMOHAIIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pELICHUS bubmmoreka [JOK
HppaLMOHAIIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/bI PEUICHUS bu6mmoreka [IOK
UPPaLMOHAIIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pELICHUS bubmmoreka [JOK
UPPaLMOHAIIbHBIX HEPABEHCTB

61 I'paduueckue METOIbI pELICHNUS bubnnorexa [HJOK
UpPpalMOHATIbHBIX YpaBHEHUI

62 I'paduueckne MeToabI PEIICHHUS bubnnoreka [JOK
UPPaLMOHAIBHBIX YPaBHEHUI

63 I'paduueckue METObI pELICHNUS bubnnorexa [HOK
II0KA3aTENIbHBIX YPAaBHEHUI

64 I'padnueckue MeToabl pereHus bubnnorexka [JOK
MIOKa3aTeIbHbIX HEPABEHCTB

65 I'paduueckue MeTo bl peLeHus bubnuoreka [IOK
Jorapu(pMUUECKUX ypaBHEHUN

66 I'padnueckue MeToabl pereHus bubnnorexka [JOK
Jorapu(MUIECKUX HEPABEHCTB

67 I'paduueckue MeTO bl peLIeHus bub6nuoreka [IOK
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs bubnuoreka [IOK

68 MOKa3aTeJIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'padnyeckue MeToabl pemeHus bubnnorexka [JOK

69 MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX

ypaBHEHUU




70

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

bubmuorexa [JOK

71

I'padmueckue MeToabI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

bubmuorexa [JOK

72

73

74

Kontponbnas padota: "UpparnmonaibHblie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KommnekcHbie uncna. AnreOpanueckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOTO Yncia

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YU CJIaMHU

bu6mmoreka [IOK

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

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

bu6mmoreka [JOK

bu6mmoreka [IOK

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

bu6mmoreka [IOK

79

80

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii ctenenu us
KOMILIEKCHOT'O YHCIIa

bu6nuoreka [JOK

bu6nuoreka [JOK

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJIA

bu6mmoreka [IOK




penreHus (GU3NYECKUX ¥ TE€OMETPHUICCKUX

3aa4y

82 Konrtponsnas padora: "KomriuiekcHsie bubmmoreka [IOK
gucna"

83 HarypanbHble u 11enpie yucia bubnuorexa [JOK

84 Harypanbnblie u 1ienbie yucia bubmmoreka [JOK

85 [IpumeneHnne nNpu3HAKOB JECTUMOCTH bubnuorexa [JOK
LEJBIX YUCEIl

86 [IpumeHeHne NpU3HAKOB AETUMOCTU bubnnorexa [HOK
LEJbIX YUCEeIl

87 [IpumeHeHne NpU3HAKOB AETUMOCTU bubnnorexa [HOK
uensix yucen: HOJl u HOK

88 IIpyuMeHeHne MPU3HAKOB JIEIIMMOCTH bubnnoreka [JOK
mensix yncen: HOJD u HOK

89 [IpumeHeHne NpU3HAKOB AETUMOCTH bubnnorexka [JOK
LEJIBIX YMCEII: OCTATKH 110 MOIYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH bubnnorexka [JOK
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
IIpuMeHeHne IPU3HAKOB AECIUMOCTH bubnuoreka [IOK

91 LEeJIBIX Yncell: anroput™ EBknuaa ns
peleHus 3a/1a4 B IeIbIX YUcIax

92 KonrtponsHas pabdora: "Teopus memnbix bubnuoreka [IOK
gucen"
CucreMa 1 COBOKYITHOCTh YPaBHEHUN. bubnuotexa [JOK

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh YPaBHEHUH. bubnmnoreka [JOK

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95

96

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUI

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEW MPpalliOHATBHBIX
ypaBHEHUU

bu6mmoreka [IOK

bu6mmoreka [IOK

97

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH MOKa3aTeJIbHBIX
ypaBHEHUH

bubmuorexa [JOK

98

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

bu6mmoreka [IOK

99

100

101

102

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METOABI PELIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cuCTEM K pELIECHUI0
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HayKH U peabHOM
YKU3HU, UHTEPIIPETALUs II0JY4EHHBIX
pe3yabTaToB

[IpuMeHeHNEe CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HaAyKH U peabHOM
KHU3HHU, UHTEPIPETaLUs TOTYYEHHBIX
pE3yJIBTAaTOB

bubmuorexa [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6nuoreka [JOK




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

bubmuorexa [JOK

103 pasIUYHBIX 00JIacTel HAYKH U pealbHON
YKU3HU, MTHTEPIPETALUs [OJTyYCHHBIX
pE3yJIbTaTOB
KonrtponsHas pabdora: "Cucremsl bubmmoreka [IOK
104 palMOHAIBHBIX, HPPALIMOHAIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHUI"
105 PanmonanbsHbIe ypaBHEHUS ¢ TapaMeTpaMu bubnuorexa [JOK
106 PanmonannHbie HEpABEHCTBA C bu6nmoreka [IOK
napameTpamu
107 PaunoHaneHbIe cUCTEMBI ¢ TapaMeTPaAMH bubnnoreka [JOK
108 HppaumnoHnanbHble ypaBHEHMS, bubnnorexa [HOK
HEpaBEHCTBA C apaMeTpamMu
109 HppannoHaibHbIe CUCTEMBI C bub6nuoreka [IOK
napameTpamu
110 [TokaszaTenbHbIE ypaBHEHUS, HEPABEHCTBA C bubnnorexka [JOK
napameTpamu
111 [TokazareiabHbIE CUCTEMBI C TapaMeTpaMu bubnnorexka [JOK
112 Jlorapudmuueckue ypaBHeHUs, bubnuoreka [IOK
HEPABEHCTBA C TapaMeTpamMu
113 JlorapupmMuueckne CUCTEMBI C bubmuorexa [JOK
napameTpamu
114 TpuroHomeTpuuecKe ypaBHEHHUS C bubnuoreka [IOK
napameTpamu
115 TpuronomeTpuuecKkre HEPaBeHCTBA C bubnuoreka [IOK

napameTpamu




116

TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMu

bubmuorexa [JOK

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEN pealbHbIX
CUTYyalUi C IIOMOLIBbIO YPABHEHUH C
napameTpamu

bubmuorexa [JOK

118

119

120

ITocTpoenue u ucciegoBanue
MaTeMaTHYECKUX MOJIENIEN peabHbIX
CUTYallMi C IIOMOLIBbIO CUCTEM YPABHEHUI
C mapameTpaMu

ITocTpoenue u ucciegoBanue
MaTEMaTHYECKUX MOJIENIEH peaIbHbIX
CUTYallUi C IOMOLIBbIO CUCTEM YPABHEHUI
C mapameTpaMu

KonTtponbHas pabdora: "3anaun ¢
napaMmerpamu’

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmoreka [IOK

121

[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTu3auvs 3HaHui: "YpaBHeHus"

bu6mmoreka [IOK

122

123

124

[ToBTOpenue, o6o0IEHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBueHus"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3alus 3HaHui: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,
cucremarusanus 3Hanuii: "Hepasencraa"

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6nuoreka [JOK

125

126

[ToBTOpenue, o6o0mEH e,
cuctemMaTtu3anus 3Hanuii: "HepaBencraa"

[ToBTOpenue, 06001IeHNE,

bu6mmoreka [IOK

bubnmoreka [JOK




cucteMaTtu3aius 3Hanuii: "HepaBencraa"

[ToBTOpeHME, 0000MIIEHNE, bu6mmoreka [IOK
127 cucteMaTtuzanus 3Hanuii: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000MIIEHNE, bu6mmoreka [IOK
128 cucteMaTtusanus 3Hanuii: "[Ipon3BogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE, bu6nmoreka [IOK
129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE, bubmuoreka [JOK
130 cucremMaru3anus 3HaHuii: "MaTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHme, 06001IEHNE, 1 bubmuoreka [JOK
cucTeMaTu3aus 3Hanui: "OyHkun"
132 [ToBTOpenue, 06001IEeHNE, 1 bu6mmoreka [IOK
cucTeMaTtu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, o6o0IEHNE, 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHui: "OyHkun"
134 WroroBas koHTpoJsibHas paboTa bubnnorexka [JOK
135 HToroBasi KOHTpOJIbHASA paboTa 1 bubnuoreka [IOK
136 [ToBTOpEHME, 0606H1eH1iIe, 1 bu6mmorexa [IOK
CUCTEMaTHU3AIUs 3HAHHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa, 10 kiacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakuuein
[Tononbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I11€CTBO
«M3narenbctBo «IIpocBemieHne»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
Anre0Opa u Havasia MaTeMaTUYecKoro anainusa (B 2 yactsax), 11 kmace/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; HacTte 2: MopakoBuu A.l'. u npyrue; nosa
penakuueit Mopakosuya A.I'., OO111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10L0 MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bu6anoreka [JOK






