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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJTHUM W3 HauOoJliee 3HAYMMBIX B MPOTPAMME 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, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromuecs OBIIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIu3a 3aKiIaJ(bIBacT
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 JajbHEHIIero oOpa3oBaHUA U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro 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» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3a/1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATHYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

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

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

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



COJEPKATENbHO-METOANYECKHE JMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM 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
COJEp)KaHUE HECKOJIbKMX MaTeMaTHYeCKMX AUCLHMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIIEI0BATENbHO (popMHUpYyeETCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W 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
palMoHaIbHBIX BBIUMCICHUM, BKJIIOYAIOMINX B CEOSI MCIOJIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaloOIIMMCs MHOXKECTBAa HATypalbHBIX, IIENbBIX,
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
palroHaNbHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS Ul PELICHUS pa3IUYHbIX 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 oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX 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 HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas JIMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH 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
IIPEAMETOB U PEAIBHON U3HU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Tol 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 KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, OMpEeAeNsiTb HMX HauOONbIIMNE W HAUMEHbIIUE
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-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUW pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



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

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecko 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 TMPWIOXKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIpPEACIEHHBIM
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 MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENCH peanbHBIX
CUTYyallMii, WCCIACAOBAHMSA JTHX MOJENICeH C TIOMOIIBI0 almapara 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  pEaIbHbIX  MPAKTHYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUS BCeX TeM yueOHOTO Kypca «AnreOpa u Havasa
MaTEMaTUYECKOrO aHaJTU3a».

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUI U PeaIbHOM KU3HHU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnvoOHaJIBHBIM IOKa3aTeleM W €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
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 YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

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

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelieHus
CUCTEMBl JIMHEWHBIX YypaBHEHHMH. PelleHne IpUKIagHBIX 3a1ad C ITOMOILBIO
CUCTEMBl JIMHEHHBIX ypaBHEHUM. lccienoBaHne IIOCTPOEHHOM MOJENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3Iu4HbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIMU Ha TIPOMEXYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

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

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

QDYHKIMOHAIBHBIE 3aBUCHMOCTHM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
IIpOrpeccru. JINHENHBIN U SKCITIOHEHIMAIBHBIN pOCT. Yncio e. Popmyiia CIOKHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
IIPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

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

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

11 KITACC

Yuca 1 BbIYMCICHUS

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. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa W COBOKYHHOCTb YPAaBHEHUH W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



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

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUU 33Jay U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHOM [JIsi HAXOXKJECHUS HAWIYUIIero peueHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuia HaxoxaeHus: epBOOOPa3HbIX.

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

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

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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeyp TpakJaHCKOro oOmecTBa (BbIOOPHI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOIICHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYash 3CTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnr ¥ Ppearr30BBIBATH COOCTBEHHBIC JKW3HCHHBIC IUTIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

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

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMpOCH,,  (UKCHpYIOIIME  MNPOTHBOpEYHe,  MpolieMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

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

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIpOILlECCa, a TakKKE BbIABUIATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh 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 pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMNoBbIX GopMax paboThl (00CykaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH 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.

NHNPEAMETHBIE PE3YJIBTATHBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJHO OIEpPUPOBaTh MOHATUSMU: pAaIlMOHANIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTh MPUOIKEHHBIC BRIYMCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YHCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPAaBHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MATpUlbl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpULl W ONPEAECITUTENIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKHUe (HOPMYIIbI ISl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, 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 (QYHKIUH, KOMIO3UUUs GQYHKUMM, Tpaduk ¢GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKUUH,
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
HelabIM ToKazareneM, rpapuk CTeneHHOW (YHKIHMH C HAaTypaJbHbIM M LEIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJTHO ONEPUPOBATH MOHATUSMU: IOKa3aTelbHAs M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YMCIIOBOTO apTyMEHTa;

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

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATHSIMU: apuPMETHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



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

CBOOOIHO OIEpUpPOBaTh MOHATUSMHU: HENPEPBIBHBIE (PYHKIHUH, TOUYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHo:kecTBa H 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;

cBOOOIHO OIEpPHPOBATh TMOHATHUSMU: OIpeAeTeHHEe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAITA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJbIX YHUCEJN, WUCIOJIb30BATh MPU3HAKHU JEITUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3IMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs 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,
JorapuMUYECKU€ U  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 TMOCTPOEHHBIE MOJEIM C UCIOJIh30BaHUEM ammaparta aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIeIOBaHUS (PYHKIIMA HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3adaHHOro (GOpMyJon 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 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 MHoOrouneHsl. PauHOHaJH)HLIci YPaBHEHHUS U 24 1 BuGmorexa LIOK
HepaBeHCTBa. CHCTEMBI TMHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 bubnnorexa [JOK
[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 Bbu6motreka [IOK
WppaunoHanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1 bubmuoreka [IOK
YpaBHEHHS
5 Jlorapudmuueckast pyHKIUS. 18 1 bubmuoreka [IOK
Jlorapudmuueckue ypaBHEHHS
6 TpuronomeTpuueckue BoIpaXeHUs U 29 1 bubmmnoreka HOK
ypaBHEHHUS
7 ITocnenoBarenbHOCTH U POTPECCUH 10 1 bubmmorexa LIOK
8 HenpepriBabie pynkuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1 bu6nmoreka [IOK
MPOU3BOIHOMN
2 T[lepBooOpasHas u HHTErpan 12 1 Bubmorexa OK
3 I'pacduku TpUroHOMETpHUECKUX (PYHKITHIL. 14 1 bubnnorexa [JOK
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 1 Bbu6mmoteka [JOK
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10 1 bubnnorexa [JOK
6 HarypanbHsle u nensle yucna 10 1 Bubnnorexa LIOK
Cucremsl paluoOHAIBHBIX, HPPAITMOHATBHBIX bubmuoreka [IOK
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3aza4u ¢ mapaMmeTpamu 16 1 bubmmorexa LHOK
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT 16 9
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [[MHO>k€eCTBO, ONepaliy HaJl MHOYKECTBaMU 1 bubnnoreka [JOK
U UX CBOWCTBa
2 Juarpammsl Diinepa-Benna 1 bubanorexa LIOK
3 [TpuMeHeHne TEOPETUKO-MHOKECTBEHHOT O 1 bubnuoreka [IOK
anmnapara JJis peleHus 3aaad
Pammmonansusie ynciaa. OOLIKHOBEHHEIE U bu6mmoreka [IOK
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
0OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
Pammmonansusie ynciaa. OOLIKHOBEHHEIE U bu6mmoreka [IOK
5 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKHE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1 bubnnorexka [JOK
pelIeHns MpUKIaJHbIX 3a1a4
v [Ipumenenue apoGeit U MPOLIEHTOB JUIS 1 bubmuorexa [IOK
pelIeHNs TPUKIAIHBIX 3a7a4
8 [evictBuTenbHbIe yncna. PalimonanbHeIe U 1 bubnuorexa [JOK
UppaluoHaIbHbIE YHCIa
9 Apudmernueckue onepanum ¢ 1 bubnuorexa [IOK
JNEeNCTBUTENbHBIMU YHCIaMU
10 Moaynb A€HCTBUTEIBHOTO YUCIIA U €T0 1 bubnuorexa TIOK




CBOMCTBA

11

12

13

[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

bu6mmoreka [IOK

bu6mmoreka [IOK

bubmuorexa [JOK

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBPHBIX YPABHEHUH U
HEPaBCHCTB

bu6mmorexa [IOK

15

16

17

18

19

20

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousieHsb! ¢ LeNbIMU KO3 UITHEHTaMH.

Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUI

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Marpuna cucTeMsl JIMHEWHBIX YPaBHEHUIA.

Ornpenennurens MaTpuLbl 2X2, €ro
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYECHUS

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIUKCIIEHNE €TI0 3HAYCHUS

bu6mmorexa [IOK

bu6mmoreka [JOK

bu6mmoreka [IOK
bu6mmoreka [JOK

bubmuorexa [JOK

bu6nmoreka [JOK




91 [Ipumenenue onpenenuTens il peleHus bubmuoreka [IOK
CHUCTEMBI JINHEUHBIX YPAaBHEHUI
99 Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO bubmmoreka [IOK
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
93 Pelienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO bu6mmoreka [IOK
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Kontponbnas padora: "Pannonanbuble bu6mumorexa [IOK
24 ypaBHEHMsI U HepaBeHCTBA. CHUCTEMBI
JMHENUHBIX ypaBHEHUN"
OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
25 B3anmuo obpatm[] bie




DJIeMEHTapHOE UCCIIEIOBAaHUE U

bubmuoreka [JOK

32 .
MOCTpoeHne TpauKOB ITUX PYHKITUH

33 Crenens c 1eJIbIM TTOKa3areneM. bunom bubmmoreka [JOK
Herorona

34 CreneHsb ¢ 1ebIM MoKa3arenemM. bunom bu6mmoreka [IOK
HeroTona

35 CrenenHasi QyHKIUS C HATYPATbHBIM U bubnmoreka [JOK
1enbIM nokasareneM. E€ cBoiicTBa u rpaduk

36 KonTtponbnas padora: "CreneHHas bubnnorexa [HOK
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudmeTnuecknii KOpeHb HaTypaIbHOU bubnnoreka [JOK
CTEIIEHU U ero CBOICTBA

38 Apudmernueckuii KOpeHb HATYPATHLHON bubnnorexa [HOK
CTEIIEHU U €ro CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH, bubnnorexka [JOK
CoJIepKaliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, bubnuoreka [IOK
COJIeprKalIuX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH, bubnnorexka [JOK
CoJIepKaliX CTENEHU U KOPHU
HppanuonaneHele ypaBHeHUs. OCHOBHBIE bubnuoreka [IOK

42 METO/Ibl PEeIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppaunonansueie ypaBHeHUs. OCHOBHBIE bubnuoreka [IOK

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUN

44 Wppaunonanbueie ypaBHeHUs. OCHOBHBIE bubnuorexa [IOK

MCTOJbI pCHICHUSA UPPATUOHAIIBHBIX




ypaBHEHUI

45 PaBHOCHUIIbHBIE TTEPEXOIbI B PEIICHUU bubmuorexa [JOK
UPPALMOHATILHBIX YPABHEHUM

46 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUU bubmuorexa [JOK
UPPALMOHAJIBHBIX YPABHEHUN

47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU bu6mumorexa [IOK
UPPALMOHATIbHBIX YPABHEHUM

48 PaBHOCHUITBHBIE TIEPEXO/IBI B PEIIIEHUHN bubnnoreka [JOK
UPpPaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHsI N-Oi CTENEeHH bubnnoreka [JOK

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM IIOKa3aTeIeM
CaoticTBa U rpaduK KOpHSI N-OW CTCTICHH bubnuotexa [JOK

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM MOKa3aTeIeM
KonTponbHas pabora: "CBoiicTBa 1 rpaduk bubnnorexka [JOK

o1 KOpHs N-oi crenenu. MppannoHanbHbIe
ypaBHEeHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U bubnuoreka [IOK
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U bubnuorexa [IOK
€€ CBOICTBA

54 CreneHb C pallMOHAIBHBIM NTOKA3aTENIEM 1 bubnmuotexa [JOK
€€ CBOICTBA

55 [Toxa3zatenbHast QyHKIM, €€ cBOICTBA U bubnuoreka [IOK
rpadux

56 Hcnonb3oBanue rpaduka QyHKIUM 15 bubnuorexa [IOK

peleHns ypaBHEeHUN




57 Hcnons3oBanue rpaduka QyHKIHH 115 bubmmoreka [IOK
pelieHusi ypaBHEHUM
[Tokazarenbublie ypaBHeHUs. OCHOBHbIE bubmmoreka [JOK
58 METO/Ibl PEILIEHUS TOKA3aTENbHbBIX
ypaBHEHU U
ITokazarenbHble ypaBHeHUsI. OCHOBHbBIE bubmuorexa [JOK
59 METO/Ibl PEIICHUs TOKa3aTEIbHbBIX
ypaBHEHUI
[TokazarenbHble ypaBHeHUSI. OCHOBHBIE bubnnoreka [JOK
60 METO/IbI PEIICHUs TOKA3aTENbHbBIX
YpaBHEHUU
61 KonTtpomnpnas padora: "[lokazarensHas bubnnorexa [HOK
¢byuknus. [TokasarensHble ypaBHeHUA"
62 Jlorapudwm yucna. CoiicTBa norapudpma bubnnorexa HOK
63 Jlorapu¢m uncna. CBoiicTBa norapudma bubmuorexa LIOK
64 Jlorapudm yucmna. CoiicTBa porapudma bubmuorexa LIOK
65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI Bubmiorexa HOK
€CSTUYHBIE U HATYpaJbHbIE JJOTapu(MBbI
66 bubmuorexa [JOK
IIpeoOpasoBanue BLIpAXKEHUN, COAEPKAIINX bub6anorexa [IOK
67
sorapudmbl
68 [IpeoOpazoBanue BEIpAXKEHUA, COACPIKALIMX bubnuorexa [IOK
Jorapupmbl
69 [IpeoOpa3zoBanue BbIpaXeHU, copepKalux bubnnorexa [JOK

Jorapupmbl




20 HOI(‘;.pI/I(bMI/IquKaH byHKIUS, €€ CBOMCTBA U bubnmoreka [JOK
rpaduk

7 HOI(‘;.pI/I(bMI/IquKa}I ¢byHKIMS, €€ CBONCTBA bubmmoreka [JOK
rpadux

79 Hcnonb3oBanue rpaduka GyHKIUN 115 bubmuorexa [JOK
peleHNs ypaBHEHUH

73 Hcnonp3oBanue rpaduka QyHKIHH 115 bu6mumorexa [IOK
peleHNs ypaBHEHUH
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC bubnnorexa [HOK

74 METOBI peIIeHUS JIoTapu(HMUIECKUX
ypaBHEHUI
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE bubnuoreka [IOK

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE bubnuoreka [IOK

76 METO/bI pelIeHus JJorapu(PMUIECKUX
yYpaBHEHUHU

77 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN bubnnorexka [JOK
nmorapu(MUUECKUX YpaBHEHUN

78 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN bubnnorexka [JOK
norapu(MUUECKUX YpaBHEHUN

79 KonTtponbHas padora: "Jlorapudmuueckas bubnuoreka [IOK
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHYyC, KOCHHYC, TAHT'€HC U KOTAHI€HC bubnuorexa [JOK
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC bubnmoreka [JOK

YHUCJIOBOTO apryMEHTa




82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC bubmumoreka [IOK
YHCJIOBOTO apryMEHTa
83 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC bubmmoreka [IOK
YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb bubnuoreka [IOK
5
84 OTpeIeTICHUE TPUTOHOMETPUUECKHUX
(GYHKLUI YUCIOBOIO apryMeHTa
Tpuronomerpuyeckas oKpyKHOCTb bubnuoreka [IOK
b
85 olpeieIeHue TPUrOHOMETPHUECKUX
(GYHKLUI YUCIOBOrO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI Bubmmotexa [IOK
87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI Bubmmotexa [IOK
88 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI Bubmiorexa HOK
89 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI Bubmiorexa HOK
90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX bubnnoreka [JOK
BBIPAKECHUI
01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX bubnuoreka [IOK
BBIPAKECHUI
92 [TpeobpazoBaHre TPUTOHOMETPUIECKUX bubnnorexka [JOK
BBIPAKECHUI
93 [IpeobpazoBaHre TPUTOHOMETPUYECKUX bubnnoreka [JOK
BBIPKECHUI
94 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUI Bubmiorexa HOK
95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN Bubmiorexa HOK




bubmuoreka [JOK

96 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHN
97 Pemienne TpUroHOMETpUYECKUX YPAaBHEHUU bubnorexa LIOK
98 Pemenre TpuroHoMeTpHYECKUX YpaBHEHUN bubmuorexa LIOK
99 Pemenre TpuroHoMeTpHUECKUX YpaBHEHUN Bubmnorexa LIOK
100 Pemenne TpUroHOMETPUUECKUX YPAaBHEHHNA Bubmotexa [IOK
KonTtponbnast pabora: bubmmoreka [IOK
101 "TpUTrOHOMETPHYECKUE BBIPAKECHUS U
TPUTOHOMETPHUUYECKUE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aTaHUS bubnuorexa [JOK
102 nocjenoBaTenbHOCTe. MeTon
MaTeMaTHYECKOW WHIYKIIH
MOHOTOHHBIE U OTPaHUYECHHBIE bubnuoreka [IOK
103 MoCJIeI0BaTeIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX
104 Apudmernueckast mporpeccus Bubmiorexa HOK
105 ['eomeTpuyeckas nporpeccust Bubmiorexa HOK
106 beckoneuHo yObIBaroIias reoMeTpruuecKas bubnnorexka [HOK
nporpeccust
107 CymMa 6eckoHEeUHO yObIBaroIei bubnuoreka [IOK
reOMEeTPHUUECKON MPOrpeccuu
108 JInHENHBIN U SKCTOHEHIIUAIBHBIA POCT. bubanorexka [JOK
Yucno e. DopMyiia CIOKHBIX TPOLIEHTOB
109 JIuHeNHbIN U SKCIOHEHIIUAIbHBIN POCT. bubmorexa [IOK




Yucno e. Dopmyra CI0KHBIX POLEHTOB

110 Hcnonp3oBanne nporpeccuu s pereHus bubmuorexa [JOK
peaJIbHBIX 3a/1a4 PUKJIAJHOTO XapaKTepa

111 KoHntposbHas padoTa: bubmuorexa [JOK
"[locnenoBatrebHOCTH U TIporpeccuu’”

112 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA Bubmiorexa HOK

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB bubnnorexa [JOK
byHKIMi

114 CpoiicTBa (h)yHKIMI HETPEPHIBHBIX HA bubnnorexa [HOK
OTpe3Ke

115 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX Ha bubnnoreka [JOK
oTpe3Ke

116 Meroa MHTEPBAJIOB JUIsl pEeIIEHUS bubnnorexa [HJOK
HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsSl pEeIIECHUS bubnnoreka [JOK
HEPABEHCTB

118 MeTtox HHTEPBAJIOB VIS PEILIEHUS bu6nmoreka [IOK
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX bubnnorexka [JOK
GyHKUUH 1715 peleHus 3a1a4

120 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX bubnnoreka [JOK
GyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpast Npon3BOIHbIE GYHKLIIUU Bubmiorexa HOK

122 OHpCI[eJ'IeHI/If:, FEOMETPUUYECKUI CMBICIT bubnmoreka [JOK
IIPOU3BOTHOM

123 Onpenenenne, GU3NIECKUN CMBICTT bubanorexa LIOK




MIPOU3BOAHOMN

124 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1 bubmuorexa [JOK
byHKIIUN

125 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1 bubmuorexa [JOK
byHKIUA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1 Bubmiorexa HOK

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA 1 Bubmmotexa [IOK

128 IIpousBoaHas CyMMBI, IIPOU3BEICHHUS, 1 bu6mmoreka [IOK
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI

129 IIponsBoHAsE CyMMBI, IPOU3BEICHUS, 1 bubnuorexa [JOK
YaCTHOTO M KOMIO3ULIUU (PYHKIIHI

130 IIpousBoaHas CyMMBI, IIPOU3BEICHHS, 1 bu6mmoreka [IOK
YaCTHOTO ¥ KOMIO3UIIUU (PYHKITHH

131 KonTponsnas pabora: "[IpousBonnas” 1 1 bubanorexa LIOK

132 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1 bu6mmoreka [JOK
3HaHui: "YpaBHeHus"

133 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1 bubmuorexa [JOK
3HaHui: "OyHkIUn"

134 Wrorosas koHTposibHas paboTa

135 Urorosast kKoHTpOJbHASA paboTa 1 1

136 HOBTOPGHI/I@, 0000111eHHE, CHCTEMATU3AlIHUA 1
3HAHHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




11 KJIACC

KounuecTBo yacos JJIeKTPOHHBIE
Nem/m | Tema ypoka Kontpoabnbie  IlpakTuueckue Aara wHppoBbIe
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThbI padoThI pecypen

[Ipumenenne npou3BOIHON K bubmuorexa [JOK
1 uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh 1

U OKCTPEMYMBI

[Ipumenenue npou3BOHON K bubnnoreka [JOK
2 uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh 1

1 DKCTPEMYMBI

[IpumeneHue mpou3BOHON K bubnnorexa [HOK
3 WCCIIeIOBaHMIO ()YHKITMI HA MOHOTOHHOCTh 1

U 3KCTPEMYMBI

[IpumeHneHue Mpou3BOIHOM K bubnnorexka [JOK
4 UCCIEeI0BaHI0 (QYHKIMII HA MOHOTOHHOCTh 1

M DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K bubnuoreka [IOK
5 Hccae0BaHuI0 (DYHKIIMI HAa MOHOTOHHOCTD 1

M DKCTPEMYMBI

[IpuMeHeHne MpOU3BOJHON K bubmuorexa [IOK
6 UCCIIeIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTb 1

U DKCTPEMYMBI

Haxoxnenne HanOoIIbIIero u bu6mmorexa [IOK
7 HaMMEHBIIET0 3HaYEeHUsI HeTIPEPhIBHOM 1

(GyHKIMU Ha OTpe3Ke
8 HaxoseHre HanbobIIero u 1 bubmorexa [IOK




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

10

11

Haxoxxaenne HanOoIbIIEro U
HAaWMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM Ha OTPE3Ke

Haxoxaenne HauOoJIbIIEro 1
HAaUMEHBIIIETO 3HAUYCHHUS HEIPEPHIBHON
(byHKINK Ha OTpE3Ke

Haxoxxaenne HanOoJIbIIEro U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIMU Ha OTpE3Ke

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

bu6mmoreka [IOK

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAWJTYYIIIETO PEIICHUS B
MIPUKJIATHBIX 3a/1a4ax

bu6mmoreka [IOK

14

15

16

[Ipumenenne npou3BOIHOM IS
HAXO0XJCHUS HAaUJTY4IlIEro peiieHus B
MPUKIAAHBIX 3a7a49ax

[Ipumenenne nponu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIIOH UITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOH UITH
rpaduKom

bu6nmoreka [JOK

bu6mmoreka [JOK

bu6nmmoreka [JOK




bubmuoreka [JOK

17 Kommosurus ¢hyHKImit

18 Kommosurus ¢hyHKImit bubmuorexa TIOK

19 Kommnosumus hyHkmmii bubmuorexa TIOK

20 FCOMeTpI/I‘-IeCIfI/Ie 00pa3bl ypaBHEHUH Ha bubmmoreka [IOK
KOOpJAMHATHOM IIOCKOCTH

21 FGOMeTpI/IquIEI/Ie o0pa3bl ypaBHEHHI Ha bubnnoreka [JOK
KOOPJIUHATHOMN TUIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue bubnnorexa [HOK
(GYHKIUH C TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpasHas, OCHOBHOE CBOMCTBO bubnnoreka [JOK
1epBOOOPA3HBIX

24 [TepBooOpasHbie 3eMeHTapHBIX DYHKIUH. bubnnoreka [JOK
[TpaBuia HaX0XJIEHHUS IEPBOOOPA3HBIX

o5 [lepBooOpa3Hble 35eMeHTapHbIX (QYHKIUH. bubnnorexka [JOK
[IpaBuia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI bubnuoreka [IOK
UHTerpana

97 Beruncnenue onpenenéHHoro HHTerpana bubnuoreka [IOK
o ¢opmyne HeroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpana bubnnoreka [JOK
o gopmysne HoroTona-JIeiiOnuna

29 IIpumeHeHne nHTErpana s HaxoKIACHUS bubmuorexa [IOK
TJI0IA N TIIIOCKUX PUTyp

30 IIpumeHeHne nHTerpana 1y HaxXoXACHUS bubnuorexa [IOK

00BbEMOB IreOMETPUYECKUX TeT




31

[Tpumeps! pemennii qudQepeHnraIbHbIX

ypaBHEHUI

bubmuoreka [JOK

32

33

34

[Tpumeps! pemennii qudQepeHramIbHbIX

YpaBHEHUU

MaremMaTHueCKOe MOJICIIUPOBAHHE
peabHBIX MPOIECCOB C MOMOIIBIO
mudepeHInaTbHBIX YPaBHCHUM

Kontponbnas padota: "[lepBoobpazHas u

uHTerpan"

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

35

36

37

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBa U TpaduKu
Tpuronomerpudeckue GyHKIUH, UX
CBOMCTBA U TpapuKu

bu6mmorexa [IOK

bubmuorexa [JOK

bu6mmoreka [IOK

38

39

40

Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U rpaduKu

Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpapUKu

OT60p KOpHEN TPUTOHOMETPUUECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

bu6mmoreka [IOK

bu6nmoreka [IOK

bu6mmorexa [IOK

41

OT60p KOpHEH TPUTOHOMETPUUECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

bu6mmorexa [IOK

42

OT60p KOpHEH TPUTOHOMETPHUECKUX
YpPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

bubmuoreka [JOK




OT60p KOpHEH TPUTOHOMETPHUECKHUX bubnmoreka [JOK

43 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemienue TpuroHoMeTpudecKux bubnmoreka [JOK
HEPaBEHCTB

45 Pemienue TpuroHoMeTpUYECKUX bubmuorexa [JOK
HEPaBEHCTB

46 Pemenune TpuroHoMeTprUUECKUX bubnnoreka [JOK
HEPaBEHCTB

47 Pemrenne TpuroHoMeTpu4eCKuX bubnnorexa [HOK
HEPaBEHCTB
Kontponbnas padota: "['paduku bubnnoreka [JOK

48 TPUTOHOMETPUUECKUX (YHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEUICHUS bubnmnoreka [JOK
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/TbI pEIICHUS bubnuorexa [JOK
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEUICHUS bubnmnoreka [JOK
MOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI pEUICHUS bubnmnoreka [JOK
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/BI PEICHUS bubnmuotexa [JOK
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS bubnmoreka [JOK
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pELICHUS bubnmnorexa [JOK

JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB




OcHoBHBIC MCTOJbI pCHICHUS

bubmuoreka [JOK

%6 Jorapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pELICHUS bubmmoreka [JOK
HppaLMOHATIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/BI PEUICHUS bu6mmoreka [IOK
UPPaLMOHAIILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS bubnmoreka [JOK
UPPalMOHAILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEIICHUS bubnuotexa [JOK
HppalMOHATIbHBIX HEPABEHCTB

61 I'paduueckne MeToBI PEIICHHS bubnnoreka [JOK
UPPaLMOHAIBHBIX YPaBHEHUI

62 I'paduueckue METOIbI pELICHNUS bubnnorexa [HOK
UpPpaLMOHATIbHBIX YpaBHEHUI

63 I'padnueckue MeToabl pereHus bubnnorexka [JOK
ITOKA3aTENbHBIX YPAaBHEHUI

64 I'paduueckue MeTo bl peLeHus bubnuoreka [IOK
II0Ka3aTeIbHBIX HEPABEHCTB

65 I'padnueckue MeToabl pereHus bubnnorexka [JOK
Jorapu(PMUYECKUX YpaBHEHUM

66 I'paduueckue MeTo bl peLIeHus bubnuoreka [IOK
Jorapu(MHUIECKUX HEPABEHCTB

67 I'paduueckue MeTOIbI peLIeHUs bubnuorexa [IOK
Jorapu(pMHUUECKUX HEPABEHCTB
I'padnyueckue MeToabl pemeHus bubanorexka [JOK

68 MOKa3aTeIbHBIX U JIOTapU(OMUIECKIX

ypaBHEHUH




69

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapupMUUecKux
ypaBHEHUI

bubmuoreka [JOK

70

I'padmyeckue MeToAbI pelicHUs
MOKAa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

bubmuorexa [JOK

71

72

73

I'padmueckue MeToabl pemeHus
[IOKAa3aTeIbHBIX U JOrapu(pMUUECKUuX
HEPABEHCTB

Kontponbnas padota: "UpparmoHaibHblie,
MOKa3aTebHbIE U JIoTapu(MuuecKue
HepaBeHCTBA"

KomriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHYEcKas (pOpMbI 3arucu
KOMILJIEKCHOTO Yncia

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

74

KommiexcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIIJIEKCHOTO YHCIIa

bu6mmorexa [IOK

75

76

Apudmerrueckue orneparum ¢
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU

bu6mmorexa [IOK

bu6mmoreka [JOK

77

N3o0pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPJIUHATHON TUIOCKOCTH

bu6mmorexa [IOK

78

79

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILIEKCHOT'O YHCIIa

bu6mmorexa [IOK

bu6nmoreka [JOK




®opmyna Myaspa. Kopau N-o#1 cTreneHu u3

bubmuoreka [JOK

80 KOMIIJIEKCHOTO YU CIIa
IIpuMeHeHne KOMIUIEKCHBIX YUCEIT [T bubmmoreka [IOK

81 pemeHust GU3NYECKUX U FeOMETPUIECKUX
3a1a4

82 Kontponbnas padota: "KomrmiekcHbie bubmuorexa [JOK
yucna"

83 HarypanbHble U IieJble uncia bubmuorexa LIOK

84 HatypanbHble u 1iesnbie uncna bubnuorexa TIOK

85 IIpyuMeHeHne MPU3HAKOB JIEITMMOCTH bubnnoreka [JOK
LEJIbIX YUCEl

86 IIpyuMeHeHne MPU3HAKOB JIEIMMOCTH bubnnoreka [JOK
LIEJIBIX YUCEl

87 [IpumeHeHne MpU3HAKOB AETUMOCTH bubnnoreka [JOK
nensix yucen: HOJl u HOK

88 IIpuMeHeHne IPU3HAKOB AECIUMOCTH bubnuoreka [IOK
nensix yucen: HOJl u HOK

89 IIpuMeHeHne IPU3HAKOB AEIUMOCTH bubnuoreka [IOK
LEJIBIX YMCEJI: OCTATKH 110 MOJYJIIO

90 [IpuMeHeHne MpU3HAKOB AEITNMOCTH bubanorexka [JOK
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
IIpuMeHeHne IPU3HAKOB ACIUMOCTH bubnuorexa [IOK

91 LIENBIX YUCEII: aNroput™ EBkimnaa s
pelIeHns 3a/1a4 B LIEeJIbIX Ynciaax

92 Konrtponbnas pabdota: "Teopus memnbix bubnuorexa [IOK

gucen"




93

Cucrema ¥ COBOKYIIHOCTh YPaBHEHU.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIECTBUSA

bubmuoreka [JOK

94

Cucrema ¥ COBOKYITHOCTh YpaBHEHU.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUSA

bubmuorexa [JOK

95

96

OCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MppaLMOHATbHbBIX
ypaBHEHUH

bu6mmoreka [IOK

bubmuorexa [JOK

97

OCHOBHBIE METObI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH IMOKa3aTeJIbHBIX
ypaBHEHUH

bu6mmoreka [IOK

98

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKAa3aTeIbHBIX
YpaBHEHUU

bu6mmoreka [IOK

99

100

101

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUUIECKUX
ypaBHEHUH

[IpuMeHeHnEe CUCTEM K PELIEHHUIO
MaTeMaTHYeCKUX 3aJ]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pE3yJIBTAaTOB

bu6mmoreka [JOK

bu6mmoreka [JOK

bubmuorexa [JOK




HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MaTEeMAaTHUYCCKUX 3aJa4 " 3aJja4 U3

bubmuoreka [JOK

102 pa3nMYHbIX 00JacTel HayKH U peallbHOMN
AKHU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yabTaToB
[IpuMeHeHre HEPAaBEHCTB K PEILICHUIO bu6mumorexa [IOK
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
103 pa3IUYHBIX 00JaCcTel HayKH U peallbHON
KU3HU, UHTEPIPETaLUs OTYyYEHHBIX
pe3yibTaToB
KonTponbnas padora: "Cucrembl bubnnorexa [HOK
104 palnMOoHAIBHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOrapu(PMUUIECKUX
ypaBHeHUI"
105 PanvonaneHbIE ypaBHEHMS C MapaMeTpaMu Bubmorexa [IOK
106 PanmonaneHbIe HEpaBeHCTBA C bu6mmoreka [JOK
napameTpamu
107 PannoHaneHbIE CUCTEMBI € TapaMeTpaMHu Bubmorexa [IOK
108 HppauunoHnanbHble ypaBHEHMS, bubnnorexka [JOK
HEPABEHCTBA C TapaMeTpamMu
109 HppanmoHanbHbIe CUCTEMBI C bubnnoreka [JOK
napameTpamu
110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C bubnuoreka [IOK
napameTpamu
111 [Toka3zaTenbHbIE CHCTEMBI C TAPAMETPAMHU Bubmorexa LIOK
112 Jlorapudmuueckue ypaBHEHUS, bubanorexa LIOK




HEPAaBEHCTBA C IapaMeTpamMu

113

114

Jlorapudmuueckre CUCTEMBI C
napameTpamu

Tpuronomerpuyeckue ypaBHEHHUS C
rnapameTpamu

bu6mmoreka [IOK

bu6mmoreka [IOK

115

TpuroHnomeTpruyeckue HEPaBEHCTBA C
napameTpamu

bubmuorexa [JOK

116

117

118

Tpuronomerpudeckue CUCTEMBI C
napameTpamu

[TocTpoenue u uccaea0BaHUE
MaTeMaTHYECKUX MOJIEIICH peaabHbIX
CUTYALIMI C IOMOUIbIO YPABHEHUH C
rapameTpamMmu

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJIENEN peaabHbIX
CUTYAIIMI C TOMOIIbIO CUCTEM YPaBHEHUI
C mapaMmeTpaMu

bubmuorexa [JOK

bubmuorexa [JOK

bu6mmorexka [IOK

119

[TocTpoenue u uccnenoBaHue
MaTEMATHYCCKUX MOI[CJ'I@ﬁ PCATBbHBIX
CUTYAIIMI C TOMOIIbIO CUCTEM YPaBHEHUI
C mapaMmeTpaMu

bu6mmorexa [IOK

120

KonTponbnas pabora: "3amaun c
napamerpamu’

bu6mmorexa [IOK

121

122

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHUS"
[ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIlUs
3HaHui: "YpaBHeHus"

bubmuoreka [JOK

bubmuorexa [JOK




[ToBTOpeHME, 06001IEHNE, CHCTEMATH3 Al bubmuoreka [JOK
123 3HaHui: "YpaBHeHUs. CHCTEMBI
ypaBHEHU"
124 [ToBTOpeHmEe, 06001IeHNE, CUCTEMATH3AIUS bubmuorexa [JOK
3HaHuii: "HepaBeHncrna"
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL bu6mmoreka [IOK
125 3HaHuii: "HepaBencrna"
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS bubmuorexa [JOK
126 3HaHuii: "HepaBencrna"
127 [ToBTOpeHME, 0600IIEHNE, CHCTEMAaTH3AIUS bu6mmorexa [IOK
3HaHuii: "[IponsBoanas u e€ npumeHeHue"
128 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL bubmuorexa [JOK
3HaHuii: "[IpousBoaHas u e€ npumeHenue"
129 [ToBTOpeHME, 00001IeHNE, CHCTEMATH3AITUS bu6mmoreka [IOK
3HaHui: "[IponsBoanas u e€ npuMeHeHue"
130 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS bu6mmoreka [IOK
3HaHui: "VIHTErpan u ero npumeHenue"
131 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs bu6nmoreka [IOK
3HaHui: "@yHknun"
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL bu6mmorexa [IOK
132 3HaHui: "OyHknun"
133 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL bu6mmorexa [IOK
3HaHuil: "OyHkuun"
134 HToroBasi KOHTpOJIbHASA paboTa
135 Hrorosast koHTpoIbHAs paboTa
136 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS




3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
AnrebOpa u Havasia MaTeMaTHYeCKOro aHanm3a (B 2 gactsax), 11 kmacce/ Hacts 1:
Mopakosuu A.I'., Cemeno I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakuueit Mopakosuya A.I'., OO11€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10I] MHEMO3HHA»

1. A.T'. Mopnkosuu AnreOpa u Havana ananu3za 10-11 kinaccel. YueOnuk - M.:
Muemosuna 2013 r.;

2. A. T'. Mopaxkosuy, JI. O. lenumena, T. A. Kopemkosa, T. H. Mumycruna, E.
E.

TynpunHckast Anredpa n Hayana aHanu3a 10-11 kmacesl . 3agaynuk — M:
Muemosuna 2013 r.;

3. Anekcannpona JI. A.; mox pea. A.I'MopakoBruua Anredpa u Hayana aHalu3a
10 knacc.

Kontponbnsie padoTst - M.: Maemo3una 2007 r.

4.JI. A. AnekcanapoBa, AnreOpa u Hauasa aHainusa 10 kimacce .
CamocrosiTenbHble padOTHI.

M.: Muemo3una 2007 r.

5. E. E. Tynpuunckas Anrebpa u Hadana ananu3a 10-11 xmaccer Oaumornpoc,



nocobue ISt yqamuxcs 001eo0pa3zoBaTeNbHbIX yupekaeHuit; - M.: Muemosnna

2011 r.;

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. A. T'. MopakoBuu AnreOpa u Hadana aHanusa 10-11 kimaccel. YueOHuk - M.:
Mmnuemosuna 2013 r.;

2. A. T'. Mopaxkosuy, JI. O. Jlenumena, T. A. Kopemxkosa, T. H. Mumycruna, E.
E.

Tynpunnckas Anrebpa u Havyana ananu3a 10-11 kimaccesl . 3agayauk — M:
Muemosuna 2013 r.;

3. AnekcangpoBa JI. A.; mox pea. A.I'.MopakoBuua Anredpa v Hadalla aHAJIU3a
10 knacc.

Kontponbabie padoTsl - M.: Maemo3una 2007 r.

4. J1. A. AnekcanapoBa, Anre6pa u Hayana ananuza 10 kacc .
CamocrosiTenbHbIe PaObOTHI.

M.: Muemo3zunna 2007 r.

5. A. T'. MopakoBuu Anre0Opa u Hauana aHanuza 10 knacc. [locobue nms

yunuteneit M.: Muemosuna 2004 r.;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. ®enepanbHblil HEHTP MHDOPMAITMOHHO — 00pPa30BATEIBHBIX PECYPCOB

(DLIOP):



http://fcior.edu.ru

2. Enunas komnekuus 1mudpoBbix oOpazoBaTenbHbIX pecypcoB (EK):
http://school-collection.edu.ru

3. decruBanp neparorunyeckux uaen "OTkpeiThiid ypok": festival.1september.ru
4. Pecypcsl nopTania ajis o01ero
obpazosanumshttp://www.edu.ru/db/portal/sites/school-page.htm

5. 4 uny Ha ypoK MaTeMaTUKH (METOAMYECKHE pa3pabOTKH):
www.festival.1september.ru

6. denepanbHbIil MHCTUTYT NIearornueckux usmepenuii: http://fipi.ru/

7. Ounaita-rectol EI'D mo maremaruke: http://ege.yandex.ru/mathematics/

8. OTKpBITHIN OaHK 3amanmii Mo mareMatuke EI'D: http://mathege.ru/or/ege/Main









