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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Asredpa U Hayajlla MaTeMaTU4YECKOTO aHAU3a» SIBISETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpEeJHEro o0Iero oOpa3oBaHMS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAaKTHOE MBIIUIEHUE O0y4arolUXCcs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOH Hayku, KoTopas (opmMymupyeT cBOH
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsA U B
NOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU ainreOpbl M MaTeMaTHMYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHUS C TOMOINBIO MHAYKIIMA U PAcCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIICHUE.

B xone u3yuenus yueGHOro kypca «Anredpa W Hayajla MaTeMaTHYECKOTO
aHanM3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEajbHbIX CUTYAIllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHMH, 3HaKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS, TaK M 4epe3 crenuduky ydeOHoM
NeSITEIbBHOCTH, TpeOyIolel MpOJOIKUTENbHOM  KOHIIEHTpAalMM BHHUMAaHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIo
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Aurebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOLUIUE COAEepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHaiu3a», «MHoxecTBa M Jioruka». Bce ocHOBHbIE



COJIEP’KaTEIbHO-METOIUYECKUE JIMHUU H3YYalOTCS Ha MPOTSHKEHUHM ABYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
y4eOHBI KypC SBISICTCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydvaromuecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM aIlllapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITENFHO C(HOPMYIMPOBAHHON MAaTeMaTHUYECKOM 3a/1aun, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero o01ero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUs, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud U ONepaluu: JeJIeHHWEe Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LIEJbIX 4YHUCeN, O0coOble CBOMCTBA
palMoHANBHBIX M HPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICYCHUE KOPHS HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUsS Pa3iNyHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKd U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHs.

JIuaust «YpaBHEHHUS W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUHM BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrate oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPaIlMOHATIBHBIX, IOKAa3aTEeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajady,
colepkammx mnapameTpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MTPOU3BOTHON, MPU PEIICHUH MPHUKIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIINX U HAUMEHBIINX 3HAUCHUH (QyHKIUU.
Jannast copep:karenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTtel 1o  (Qopmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TakKe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredGpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxarenpHo-MeToM4eckass JUHUS «DYyHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh N3yUEHU MaTepurana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHN 7S pelleHus 3a1ad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pEHIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXAY
pa3IUYHBIMH BEJIMYMHAMH, HCCIIEOBAaTh MOJYyYEHHbIE (PYHKUIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
U HaBBIKOB, IMIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHaTUTHYECKOU, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHMA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 0O0YyYarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOKHOCTb CTPOUTH
rpaduKu  CIOXKHBIX (PYHKIHH, OMPEAeNsITh WX HAuOOJbIINE W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAanu (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4E€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIJICHUs, (POPMHUPOBAHUIO YMEHUW pPACIO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaT O



BBIJIAIONIUXCS pe3yjIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMAaTUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €r0 JIJISl BHIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTpPOTrOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCY)KIICHUSI Ha OCHOBE JIOTHUECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUSI MOJIEICH peatbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIBIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3fIesioB MPOTrpaMMBbI, IOCKOJIBKY BECh MaTeprall
y4eOHOT0 Kypca IHIMPOKO HMCIIOJNB3YeTCs I pelieHus] MPUKIaaHbX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOIOJaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JesTenpHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIecCce U3yUeHHUs BCceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHaTu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 gaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe mepuoanueckue npoou. IlpuMeHeHue npoOel W MPOIEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubamkéHHBIC BBIYMCIICHUS, MMPaBUIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenb ¢ wmenabiM nokazareneMmM. buHom Heroortona. Hcnons3oBanue
noAXo e (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHOW CTEIICHH M €T0 CBOMCTRBA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI perieHus
Jorapu(pMHUYECKUX YpaBHCHUH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpU4ECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHHUS, NPUMEHEHUE ONpPENETUTENs ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJENEN PEATbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3amanus ¢GyHKIUH. B3anMmHO oOpaTHBle (YHKIUU.
Kommnosumms pyskiuii. I'paduk  QyHkiuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMHU. MAakCUMyMbl U MHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaJpaTH4YHas U JAPOOHO-IIMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas ¢GyHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpaBHEHU.

TpuronomeTpruyeckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

@DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTeMaTH4ecKOro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKUWU. MOHOTOHHBIE U OTpaHUYCHHBIE
NOCJIENOBATENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHajgu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpUYEeCKOn
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio e. @opmyiia CI0KHBIX
npoLEeHTOB. Mcnonb30BaHWE MPOTPeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepsiBHbIe (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢ynkuuil. CBoiicTBa (PyHKIMI HENpEphIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
busznyecKkuit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKINU.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELIEHWU 3a4ad U3 JIPYTux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yucna. IIpumeHeHrne npu3HakoB JETUMMOCTH LEBIX
yuces, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] PU3NYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PerieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

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

YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaAMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IUYHbIX O0JacTell HAyKd U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkiuid. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS KCCIIEIOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxaenue  HauOoONbIIEro W HAMMEHBIIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOICTBO TMepBOOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTErpajga s HAXOXKIACHHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHHUS Pa3IUYHBIX CTPYKTYp, SBJICHHH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPa)KTAHCKON HUJIEHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYecKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ TEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEPINATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnr W Ppeanru3oBBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,



TOTOBHOCTH HM  CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKHW Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJIeIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIB30BaTh BOIPOCHl KaK HCCIENI0BATEIbCKUI HMHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IIPOBOJUTH CaMOCTOSITEJIBHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, HUCCIIEI0BAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUS, HCCIENOBAaHUS, OLIEHWBATh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BbLIBUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKy;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMu OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BbIpaXkaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4yi, dKCIIEPUMEHTA, UCCIENO0BaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3eHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKCUM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MPUHUMATh IeJb COBMECTHOMU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOrOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl H
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATH
Ka4ueCTBO CBOErO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy oOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucii1a ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCI0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

NPUMEHSTh JIpOOM W TPOLEHTHI JJISI PEHIeHUs NPUKIAJHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIIKY H
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BATh MOAXOIAILYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YNCEN JJISl PEIICHUs
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CcBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIA, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATH MOHATHSIMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

CcBOOO/IHO OIEpUpPOBaTh MOHATUSMHU: MHOTOWIEH OT OJHOM INEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIeJIeHMe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOO/JIHO ONEpUPOBATh TOHATUSMHU: CHCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA Ompenenurens 2 X 2 g BBIYMCICHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENI JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX ypaBHEHUH,
MOJIECJINPOBATh PEAJbHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JIMHEMHBIX YPAaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpPUIl W OIPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHUI;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAKEHUH, COAEPIKAIIUX CTETICHH C
palMOHAIBHBIM [TOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IIOMOILBIO PABHOCHIIBHBIX
NIEPEXOJ0B WIIM OCYLIECTBIISS POBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHuUs
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHU;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIHMS, CIIOCOOBI 3aAaHNUs (PYHKINH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, Trpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYJIU QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (YHKIUS C HATypaJbHBIM U
HeabIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypajlbHbIM U LEJIbIM
nokasareyieM, rpaQuk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIUH, BBITOJIHATE 3JIEMEHTAPHOE UCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA IS PEIICHUS
YPaBHEHHU;

CBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAS OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOPMYyJIaMH 3aBUCUMOCTH MEX]ly BETMUMHAMM;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apu@MeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU ISl PEIIEHUs pEeajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 33IaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOTOo aHajh3a Kak aHalu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB;

cBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAEICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kjacce oOy4aromuics TOJYyYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCICHUSA:

cBOOO/IHO ONEpUpOBaTh TMOHATUSIMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4ncen s peleHus 3a1ad, IPUMEHSTh
anroput™ EBknuza;

cBOOOIHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHBIX NO3UIIMOHHBIX CUCTEMAaX CUHCIICHMUS,;

cBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METUIECKIE ONepaIii ¢ HUMUA H
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMHU: HUPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
jgorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI IO YCIOBUIO 3aJayH,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHSTHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauaysa MmaTeMaTH4eCKOr0 aHAJIU3A:

HCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIICOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUHUAIBHO-d)KOHOMUYECKMX, 3ajJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wim
rpadukom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOUIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C TOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7aud, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeICTBAMUA MaTEMaTHIECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
| MHoOrouneHsl. PauHOHaanHev ypaBHEHUS U 24 1 9 edsoo.ru
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 | 5 edsoo U
L[eJIbIM TIOKa3aTesIeM
A 7 -oH .
3 pupMeTHYECKU KOpEeHb N-0if CTENEHH s | g edsoo U
HppaumonanbHble ypaBHEHUS
I1 !
4 okazartenbHas pynkuus. [TokazarenbHbie 10 | 3 edsoo.ru
ypaBHEHUS
J .
5 orapudmuueckas QyHKINs 18 | 10 edsoo.ru
Jlorapudmuueckue ypaBHEHHs
T
6 PUTOHOMETPUYECKHE BBIPAXKEHUS U ” | 1 edsoo U
ypaBHEHUS
[TocnenoBaTrenbHOCTH U TPOTPECCUU 10 1 edsoo.ru
HenpepriBabie pyukiuu. [IponsBoanas 20 1 5 edsoo.ru
I1
9 OBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 5 ) ) edsoo U
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 55




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnble IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 2 ! 14 edsoo.u
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1 4 edsoo.ru
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 | g edsoo U
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 | 17 edsoo U
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1 edsoo.ru
6 HatypanbHble u 1enble uncna 10 1 5 edsoo.ru
CucreMsl paliMOHaIbHBIX, UPPALNOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1 7 edsoo.ru
YpaBHEHUU
8 3aza4u ¢ mapaMmeTpamu 16 1 5 edsoo.ru
9 HOBTOPGHHG, 0000111eHHEe, CHCTEMATH3aIIUS 16 ) 9 edsoo U
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 73




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acos DJIeKTPOHHbIE
Ne Hara uudposeIe
Tema ypoka Kounrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
[[MHOXeCTBO, Onepaiiy Ha/l MHOYKECTBAMHU
1 7 P 1 0 0 edsoo.ru
1 UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1 0 0 edsoo.ru
IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO
3 P P 1 0 1 edsoo.ru
ammapara JJis pelIeHHs 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 0 0 edsoo.ru
OeCKOHEUYHBIE IEPUOANYECKHUE TPOOH
Panmonansabie unciaa. OOBIKHOBEHHBIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 0 0 edsoo.ru
OECKOHEUYHBIE MTEPUONUECKHUE TPOOH
[IpuMmenenne apoOeil U MPOLEHTOB I
6 P P P 1 0 0 edsoo.ru
pelIeHs TPUKIaJHbIX 3a7a4
I[TpuMmenenne npodeii U IPONEHTOB I
7 P P p 1 0 1 edsoo.ru
pelIeHs TPUKIaJAHbIX 3a7a4
JleicTBuTenbHBIE YKclia. PaimonanbHbIC U
8 1 0 0 edsoo.ru
HPpAIMOHATILHBIE YHCIIa
Apudmerndeckue ornepaium ¢
9 pv ¢ p 1 0 1 edsoo.ru
JIEMCTBUTEIIBHBIMH YK CIaMU
Mopynpe JeMCTBUTEIBHOTO YHCIIA U €r0
10 1 0 1 edsoo.ru

CBOMCTBA




11

12

13

[TpuOkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

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

OCHOBHBIC MCTOJbI pCHICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

edsoo.ru

edsoo.ru

edsoo.ru

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

edsoo.ru

15

16

17

MHOrowieHsl OT OAHON EPEMEHHOM.
Jlenenne MHOrouUlI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 UITMEHTaMH.

Teopema Buera

Pemenne cucreM MMHENHBIX YpaBHEHUI

edsoo.ru

edsoo.ru

edsoo.ru

18

19

20

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

edsoo.ru

edsoo.ru

edsoo.ru

21

[IpuMeHeHne onpenenuTens s PELIeHHs
CHCTEMBI JINHEHBIX YPaBHEHUI

edsoo.ru




22

23

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

edsoo.ru

edsoo.ru

24

KonTtponbnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHENHBIX ypaBHEHUN"

25

26

27

OyHKIHS, CITOCOObI 3a1aHus (PYHKITHH.
Bsanmuo obparnsie pynkiun. Kommosumms
byHKIII

I'paduk Pynkuuu. InemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomexyTKH 3HaK MOCTOSIHCTBA

edsoo.ru

edsoo.ru

edsoo.ru

28

UErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

edsoo.ru

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee n HauMeHbllIee 3HaYEHHE
(GYHKIIMHM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTH4Has U JpOOHO-
AuHenHas QyHKIH

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

edsoo.ru

edsoo.ru

edsoo.ru

32

33

CreneHn ¢ LIEJIBLIM ITOKa3aTeeM. buaom
HeroTona

Crernens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom

edsoo.ru

edsoo.ru




Hrrotona

Crenennast GyHKIHUS C HATYpPaJIbHBIM

34 LEeJIBIM IToKa3atesieM. E€ cBolicTBa u edsoo.ru
rpadguk

35 KonTtponbnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"
Apudmernueckuil KOpeHb HaTypaabHOMI

36 pud N p P edsoo.ru
CTEINEHHU U ero CBOWCTBA
Apudmernueckuil KOpeHb HaTypaabHOMI

37 pu¢ . p yp edsoo.ru
CTETEeHH U ero CBOMCTBA
[IpeobpazoBaHust YHCIOBBIX BHIPAKEHUN

38 peodp P ’ edsoo.ru
COJIEpXKAIINX CTETIEHH U KOPHU
[TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHHIA

39 peobp P ’ edsoo.ru
CoJIepXkKalIuX CTEIIEHU U KOPHU
[TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHHIMA

40 peobp P ’ edsoo.ru
CoJIepXkalIuX CTEIIEHU U KOPHU
Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE

41 METO/Ibl PEIICHUS UPPAIMOHATBHBIX edsoo.ru
ypaBHEHU U
WppaunonansHbie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PELLIECHUS UPPALMOHAIBHBIX edsoo.ru
ypaBHEHUU
DJIeMEHTapHOE HCCIIEJOBAaHUE U

43 . edsoo.ru
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH
Uppanunonansueie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELIECHUS UPPALMOHAIBHBIX edsoo.ru
YpaBHEHUN

45 PaBHOCHIIbHBIE TEPEXOBI B PEIICHUU edsoo.ru




UPPALMOHATILHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 - edsoo.ru
VPPALMOHAJIBHBIX YPABHEHUN
PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUHU

47 N edsoo.ru
UPPALMOHATIBHBIX YpaBHEHUN
PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT

48 - edsoo.ru
MPPALMOHAJIBHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK (YHKIIMH OOpaTHOU CTETICHH C edsoo.ru
HaTypaJbHbIM IIOKa3aTeIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 Kak (yHKIIMH 00OpaTHOW CTETIEHH C edsoo.ru
HaTypaJbHBIM MOKa3aTeeM
Konrponbnas pabora: "CpoiicTBa u rpadux

51 KOpHS n-0M creneHu. MppannoHansHbie
ypaBHEeHHUA"
Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U

52 . edsoo.ru
e€ cBoiicTBa
CreneHs ¢ palluOHAIBHBIM MTOKa3aTeIeM U

53 . N edsoo.ru
e€ cBoiicTBa
CreneHsb ¢ pallMOHATBHBIM ITOKa3aTeIeM U

54 . . edsoo.ru
e€ cBoiiCTBa
Iloka3arenpHas KIUs1, €€ CBOMCTBA U

55 Pyn ’ edsoo.ru
rpadux
Hcnons3oBanue rpaduka GyHKIIUN AJIs

56 V edsoo.ru
penieHus: ypaBHCHHI
Hcnons3oBanue rpaduka GyHKIIUN AJIs

57 edsoo.ru

pellIeHNs] YpaBHEHHI




IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

58 METO/Ibl PEILIEHUS I0KA3aTENbHbBIX 1 0 0 edsoo.ru
ypaBHEHUI
[Toka3zaTenpHbIe ypaBHeHUsI. OCHOBHBIE
59 METO/bI PEIICHUS TTOKA3aTEIbHBIX 1 0 1 edsoo.ru
ypaBHEHU M
oKasaTelbHbIC ypaBHEHUS. OCHOBHBIC
IT (0]
60 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1 0 0 edsoo.ru
YpaBHEHUN
61 KonTponpHas padora: "[lokazarensHas | | 0
¢ynknus. [TokazarensHbie ypaBHeHus"
orapudmM uncia. CBoiicTBa Jiorapudma edsoo.ru
62 JI C 1 0 0 d
63 Jlorapudwm gucia. CBoiicTBa orapugma 1 0 1 edsoo.ru
orapudmM uuncina. CBoiicTBa Jiorapudma edsoo.ru
64 JI C 1 0 1 d
eCATHUYHBIC M HATypaJIbHBIC JIOTapU(MbI edsoo.ru
65 1 0 1 d
66 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1 0 1 edsoo.ru
[TpeoOpazoBaHue BBIpAKEHHI, COIEPIKAIITIX
67 ’ 1 0 0 edsoo.ru
J0rapuQmbl
[IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX
68 ’ 1 0 1 edsoo.ru
aorapu@msl
IIpeoOpa3zoBanue BeIPAXKEHHI, CONEPIKAILINX
69 peobp p P ’ p 1 0 1 edsoo.ru
norapudMbl
Jlorapudmuueckas QyHKIUS, €€ CBOMCTBA U
70 (bp ¢ by ’ 1 0 0 edsoo.ru
rpadux
Jlorapudmmuaeckas KIS, €€ CBOMCTBA U
71 q)p ¢ PyH ’ 1 0 1 edsoo.ru
rpaduk
Hcnonp3oBanue rpaduka QyHKINM 115
72 1 0 0 edsoo.ru

peLIeHUs ypaBHEHU I




Hcnons3oBanue rpadpuka QyHKIUN A5

73 N edsoo.ru
peleHs ypaBHEeHUN
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/IbI peIlIeHUs JIorapu(pMUIECKUX edsoo.ru
ypaBHEHU M
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

75 METOBI peIIeHUs JTorapu(HMUIECKUX edsoo.ru
YpaBHEHUN
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX edsoo.ru
ypaBHEHU I
PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU

77 p pv edsoo.ru
JOTapu(PMHUECKUX yPaBHEHUIN
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN

78 P pv edsoo.ru
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTponasnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"
CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC

80 e e edsoo.ru
YHCIIOBOTO apryMeHTa
CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC

81 e e edsoo.ru
YHCIOBOTO apryMeHTa
ApKCUHYC, apKKOCUHYC U apKTaHT€HC

82 P Y& &p TOHR P edsoo.ru
YHCIIOBOTO apryMeHTa
ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

83 P Y ap yeuap edsoo.ru
YHCIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyXHOCTb,

84 OIpEeEIIEHNE TPUTOHOMETPUUECKHUX edsoo.ru

(yHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 ONpeIeTICHUE TPUTOHOMETPUUECKUX 1 0 1 edsoo.ru
(yHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 0 0 edsoo.ru

87 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1 0 0 edsoo.ru

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 0 1 edsoo.ru

89 OCHOBHBIE TPUTOHOMETPUUIECKUE POPMYITBI 1 0 1 edsoo.ru

90 Hp606pa30338.HI/Ie TPUTOHOMETPUUYECKHX | 0 0 edsoo U
BbIpKEHUI

91 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX | 0 | edsoo U
BbIp)KEHUI

9 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX | 0 | edsoo U
BBIpKEHU I

93 Hpeo6pa3ovBaHHe TPUTOHOMETPUUECKHUX | 0 0 edsoo.ru
BBIpKEHUI

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1 0 0 edsoo.ru

95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1 0 0 edsoo.ru

96 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 1 0 1 edsoo.ru

97 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1 0 1 edsoo.ru

98 PeieHne TpUroHOMETPUYECKUX YPaBHEHUN 1 0 1 edsoo.ru

99 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 0 1 edsoo.ru

100 PeieHne TpUroHOMETPUYECKUX YPaBHEHUN 1 0 0 edsoo.ru
KonTponbnas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1 1 0
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS | 0 0 edsoo U

rocyienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjeaoBaTeabHOCTH. MicTopus ananusa edsoo.ru
0ECKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccus edsoo.ru

105 ['eomeTpuyeckas nmporpeccus edsoo.ru
becxoHeuHO yOBIBArOIast reOMETpUUYECKast

106 Y P edsoo.ru
nporpeccust
CyMmMa OecKkOHEYHO YOBIBAIOIIEH

107 y . y edsoo.ru
F€OMETPUUYECKON MTPOTPECCUU
JIMHEHBIN U SKCIOHEHIIMAIbHBIM POCT.

108 edsoo.ru
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB
JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.

109 edsoo.ru
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB
Hcnonp3oBaHue Iporpeccuy I pPelIeHus

110 porp p edsoo.ru
peanbHBIX 3a/1a4 MPUKJIAAHOTO XapaKkTepa

11 KonTponbhas pabora:
"IlocnenoBaTenbHOCTH U IpOrpeccun”

112 HenpepsiBHbIe PYHKITNN U UX CBOMCTBA edsoo.ru
Touka pa3priBa. ACUMIITOTEI TPapUKOB

113 pv P pad edsoo.ru
byHKIII
CaoiicTBa KIIUH HENPEPLIBHLIX Ha

114 byn pep edsoo.ru
OTpe3Ke
CaoiicTBa KIINHM HETIPEPBIBHBIX Ha

115 byn bep edsoo.ru
OTpe3Ke
MeTtoa uHTEPBAIOB AJIS PELICHUS

116 p p edsoo.ru

HEPABEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117 edsoo.ru
HEPaBEHCTB
MeTod HHTEPBAJIOB IJIS PEIICHUS

118 P P edsoo.ru
HEPaBEHCTB
ITpuMmeneHnne CBOMCTB HEMPEPBIBHBIX

119 P N pep edsoo.ru
(byHKUIMT 1715 pelieHus 3a1a4
IIpuMeHeHHe CBOMCTB HEMPEPHIBHBIX

120 p . pep edsoo.ru
(GyHKUIMHI 1715 pelIeHus 3a1a4

121 [lepBast u BTOpas pou3BOIHbIE (PYHKINUU edsoo.ru
OnpeneneHue, TeOMETPUISCKUN CMBICT

122 p L P edsoo.ru
MIPOU3BOTHOM
Omnpenenecaue, GU3NYSCKUH CMBICIT

123 p N b edsoo.ru
MIPOM3BOTHOM
VYpaBHEHNE KacaTeTbHOM K TpaduK

124 P paguxy edsoo.ru
byHKIIIN
VYpaBHEHNE KacaTeTbHOM K TpaduK

125 P paduicy edsoo.ru
byHKIUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI edsoo.ru

127 ITpousBoaHBIE dIEMEHTAPHBIX KITAI edsoo.ru

VH

IIpousBoagHass CYMMBI, TPOU3BEACHUS

128 P Y > 1P o edsoo.ru
YaCTHOTO M KOMITO3UIIUU (DYHKITUI
[IpousBogHast CYMMEL, IIPOU3BEICHUS

129 P YMMBL, TIp o edsoo.ru
YaCTHOTO M KOMITO3UIIUU (DYHKITUI
[IpousBogHast CYMMEL, IIPOU3BEICHUS

130 P YMMBL, TP o edsoo.ru
YaCTHOTO ¥ KOMIIO3UIIUU (DYHKITHI

131 KonTtponsnas padora: "[IponszBoanas”

132 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3AIIH edsoo.ru




3HaHuii: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUs

133 o \ 1 0 1 edsoo.ru
3HaHui: "OyHKIUU
134 WroroBas koHTpoJibHasA paboTa 1 1 0
135 HroroBast kKoHTpoIbHAs paboTa 1 1 0
136 HOBToPeHI/Ie, 000011IeHNE, CHCTEMATH3AINS | 0 0 edsoo.ru
3HAHHUN
OBILEE KOJIMYECTBO YACOB I10 136 10 55

I[TPOTPAMME




11 KJIACC

Kosnu4yectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tewa ypoxa Bceero Kontpoabubie  Ipaxruyeckue fll3y'{eHI/Iﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI

[IpuMeHeHne Npou3BOJHON K

1 UCCIIEIOBAaHMIO (PYHKIMIA Ha 1 edsoo.ru
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K

2 UCCIIeIOBAaHHIO (PYHKIMIA Ha 1 1 edsoo.ru
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpumeneHnne Mponu3BOIHON K

3 UCCIIeIOBaHMIO (PYHKIIHH Ha 1 1 edsoo.ru
MOHOTOHHOCTb Y 3KCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K

4 UCCIIeIOBaHMIO (PYHKIIHH Ha 1 1 edsoo.ru
MOHOTOHHOCTB Y 9KCTPEMYMBI
[IpuMeHeHne Mpou3BOIHOM K

5 UCCIEeIOBaHMIO (PYHKIIHH Ha 1 1 edsoo.ru
MOHOTOHHOCTb M 9KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K

6 UCCIIEIOBaHUIO (PYHKIIHMM Ha 1 1 edsoo.ru
MOHOTOHHOCTb M 3KCTPEMYMBI
HaxoxxneHne HanOoIbIIero u

7 HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON 1 edsoo.ru
(GyHKIIMM Ha OTpe3Ke

8 Haxoxxnenne HanOobIIero u 1 1 edsoo.ru




HAMMEHBIIECTO 3HAYCHUST HETPEPHIBHOMN
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

edsoo.ru

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHU S HEMPEPHIBHON
(GyHKIIMU Ha OTpE3Ke

edsoo.ru

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEero peleHus B
MPUKIaAHBIX 3a7a4ax

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XJACHUS HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

edsoo.ru

edsoo.ru

edsoo.ru

edsoo.ru

15

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpaduKom

edsoo.ru

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpadgukom

edsoo.ru




17 Kommnosumus ¢pyHkmmii edsoo.ru

18 Komnozunus GyHkimit edsoo.ru

19 Kommnosumus hyHkmmii edsoo.ru
I'eomerpuueckue oOpa3sl ypaBHEHUN Ha

20 p . p yp edsoo.ru
KOOPJMHATHOMN TIJIOCKOCTH
I'eoMmeTpuueckue 0Opa3bl ypaBHEHUI Ha

21 p . p yp edsoo.ru
KOOPJMHATHOMN TIJIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"
IlepBooGOpa3Hasi, OCHOBHOE CBOMCTBO

23 P p ’ edsoo.ru
epBOOOPa3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH. J

edsoo.ru

[IpaBuna HaXOXKaEHUS IEPBOOOPAZHBIX

)5 [TepBooOpa3HbIie dNeMEHTapHBIX (QYHKITUH. J

edsoo.ru

[IpaBuia HaXOXACHUS IEPBOOOPAZHBIX
HWnaterpan. I'eoMeTpudecKkuii CMEICHI

26 P P edsoo.ru
WHTErpata
Beruucnenue onpenenéHHoro HHTerpana

27 . edsoo.ru
o gopmysne Horotona-JleliOHuna
Brruucnenue onpenenéHHOro HHTerpana

28 . edsoo.ru
o gopmyne HeroTona-JleiiOuuma
IIpuMmenenne nHTErpaia I HaXOXKICHUS

29 P . P edsoo.ru
IoIaiel TUIOCKUX PUTYp
IIpuMmenenne nHTErpaia I HaXOXKICHUS

30 p.. P edsoo.ru
00BEMOB r€OMETPUUECKHX TEJ
IIpumepsl pemennii nuddepeHITnanbHBIX

31 PHMEPH! b bdep edsoo.ru

YpaBHEHUH




[Tpumeps! pemenuit auddepeHuaIbHbIX

32 . edsoo.ru
YpaBHCHHIA
MareMaTHueCKoe MOJICIIUPOBAHHUE

33 peabHBIX MPOIECCOB C TOMOIIBIO edsoo.ru
mudepeHIMaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBooOpasnas u
uHTerpan”
Tpuronomerpudeckue KIIMH, UX

35 P . P ym ’ edsoo.ru
CBOWCTBA U TpapuKu
Tpuronomerpuveckue GyHKIUHU, UX

36 p . p by ’ edsoo.ru
CBOWCTBA U TpapuKu
Tpuronomerpudeckue KIIMH, UX

37 P . P ym ’ edsoo.ru
CBOWCTBA U TpapuKu
Tpuronomerpuyeckue GyHKINH, UX

38 p . p by ’ edsoo.ru
CBOMCTBA U rpaduKu
Tpuronomerpuyeckue GyHKIHH, UX

39 P . P by ’ edsoo.ru
CBOWCTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C TTOMOIIBIO edsoo.ru
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH C TOMOIIbIO edsoo.ru
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

42 YPaBHEHUH C IOMOLIBIO edsoo.ru
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPHUECKUX

43 b XOp P P edsoo.ru

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMETpU4ECKUX

44 edsoo.ru
HEPaBEHCTB
Pemenue TpuroHoMeTpudeCcKuX

45 edsoo.ru
HEPABCHCTB
Pemenne TpuroHoMeTpUYECKUX

46 edsoo.ru
HEPaBCHCTB
Pemenue TpuroHOMeTpUYECKHX

47 edsoo.ru
HEPaBCHCTB
KonTponpnas padora: "['paduxu

48 TPUTOHOMETPUICCKHUX (YHKITHH.
Tpuronomerpuueckre HepaBeHCTBA"
OCHOBHBIE METO/IbI pEIICHUS

49 edsoo.ru
MOKa3aTeIbHbIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

50 edsoo.ru
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

51 edsoo.ru
MOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

52 edsoo.ru
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

53 edsoo.ru
norapuMUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

54 edsoo.ru
Jorapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

55 edsoo.ru
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

56 edsoo.ru

norapuMUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

57 edsoo.ru
HpPpALMOHATIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

58 edsoo.ru
HMPpAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOJIbI PELICHUSI

59 P edsoo.ru
HppALMOHATIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PELICHUS

60 p edsoo.ru
HpPpAIMOHATILHBIX HEPABEHCTB
I'padpuueckre MeTOIbI pELICHUS

61 pa¢ p . edsoo.ru
UppalMOHATIBHBIX YPaBHEHUI
I'padryeckre METOABI PELICHUS

62 pag p . edsoo.ru
HPPaIMOHATILHBIX YPaBHEHUI
I'padpuueckre MeTOIbI pEHICHUS

63 pa¢ p . edsoo.ru
MOKa3aTeIbHBIX YPABHEHUI
I'padmyeckne METOIBI pelICHUS

64 pag P edsoo.ru
MOKa3aTeIbHbIX HEPABEHCTB
I'padryeckre METOIBI PELICHUS

65 pad p . edsoo.ru
Jorapu(PMUYECKUX YpaBHEHUM
I'padmyeckne METOIBI pelICHUS

66 pag P edsoo.ru
norapuMHUYECKUX HEPABEHCTB
I'padryeckre METOIBI PELIEHUS

67 pag p edsoo.ru
norapuMUYECKUX HEPABEHCTB
I'paduueckne MeToaBI pEIICHHS

68 MOKa3aTeIbHBIX U JorapupMUIecKux edsoo.ru
YpaBHEHU
I'padmyeckue MeToAbI perieHUs

69 MOKa3aTeIbHBIX U Jorapu(pMUUecKux

YpaBHEHUU




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

KonrponsHas pabdora: "UpparnuoHaibHeie,
NoKa3aTeJbHble U Jorapudmudeckue
HepaBeHCTBA"

edsoo.ru

edsoo.ru

73

KomiiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKask POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

edsoo.ru

74

75

76

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aIUCh
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

edsoo.ru

edsoo.ru

edsoo.ru

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJMHATHOM INIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

edsoo.ru

edsoo.ru

edsoo.ru

80

81

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII 1A

edsoo.ru

edsoo.ru




peuieHus GU3NIEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KommiekcHbie

82 \
qHCia

83 HarypanbHsle u nensie yucia edsoo.ru

84 HarypanbHble U 11e51ble yncina edsoo.ru
IIpuMeHeHnne NPU3HAKOB JEJIMMOCTH

85 p P edsoo.ru
LENBIX YHACET
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

86 edsoo.ru
LEABIX YHACET
[IpuMeHeHue MPU3HAKOB ACITUMOCTH

87 edsoo.ru
menbix yncen: HOJQ u HOK
[IpuMeHeHue Npu3HAKOB ACITUMOCTH

88 edsoo.ru
nensix yucen: HOJl u HOK
IIpuMeHeHne MPU3HAKOB JECIMMOCTH

89 p P edsoo.ru
LEJTBIX YUCEJI: OCTATKH 110 MOJIYITIO
IIpuMeHeHnEe MPU3HAKOB JECIMMOCTH

90 p P edsoo.ru
LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO
[IpuMeHeHne NPU3HAKOB ACTUMOCTH

91 LEJIBIX YKCeN: anroput™ EBkinuaa mis edsoo.ru
perieHus 3a/1a4 B IENbIX YHCIIax

9 Kontponbras pabota: "Teopust menbix
gucen"”
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI- edsoo.ru
CIIEICTBUS
Cucrema 1 COBOKYITHOCTh ypaBHEHHI.

94 edsoo.ru

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




95

CICACTBUA

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

edsoo.ru

96

97

98

99

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW UppalMOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

edsoo.ru

edsoo.ru

edsoo.ru

edsoo.ru

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

edsoo.ru

101

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTei HayKH U pealbHOMN
YKWU3HM, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTAaTOB

edsoo.ru

102

[IpuMeHeHne cucTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00JacTei HayKH U pealbHON
YKU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pe3yJIbTaTOB

edsoo.ru




[IpmeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3

103 pa3NUYHBIX 001aCTe HAYKU U peallbHOM edsoo.ru
KU3HHU, UHTEPIIPETAIUS TOJTYYeHHBIX
pe3yabTaTOB
Kontposbnas padora: "Cuctemsl

104 palMOHATBHBIX, UPPALUOHATBHBIX
MOKa3aTEeIbHBIX U JIOTAPUPMUUECKUX
ypaBHEHHH"

105 PaunonaneHble ypaBHEHHMS C MapaMeTpaMu edsoo.ru
PanmonansHble HEpAaBEHCTBA C

106 P edsoo.ru
rnapameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu edsoo.ru
WppatmonansHble ypaBHEHUS

108 PP P ’ edsoo.ru
HEPaBEHCTBA C MapaMeTpamMu
HppaunoHalibHbIE CUCTEMBI C

109 PP edsoo.ru
napameTpamu
[Toka3zaTenbHbIe ypaBHEHUS, HEPABEHCTBA C

110 P > HOP edsoo.ru
napameTpamu

111 ITokazaTenbHbIE CUCTEMBI C TTAPAMETPAMHU edsoo.ru
JlorapupmMuueckre ypaBHEHUS

112 puc P ’ edsoo.ru
HEPaBEHCTBA C MMapaMeTpamMu
Jlorapudmuueckue cucTemsl ¢

113 pue edsoo.ru
napameTpamu
TpuronomeTpuueckne ypaBHEHHUS C

114 P P P edsoo.ru
napameTpamu
TpuroHomeTpruieckre HEPaBEHCTBA C

115 p P P edsoo.ru

napameTpamu




116

117

118

TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u ucciegoBaHue
MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUi C IOMOIIbIO YPAaBHEHUH C
rnapameTpamu

[ToctpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX

CI/ITyaI_II/Iﬁ C IOMOIIIBIO CUCTCM ypaBHeHI/Iﬁ

C mapameTpaMu

edsoo.ru

edsoo.ru

edsoo.ru

119

[TocTpoeHue u uccnenoBaHue
MaTEMATHYCCKUX MOI[CJIGﬁ PCAIBbHBIX

CI/ITyaI_II/Iﬁ C IOMOIIBIO CUCTEM ypaBHCHI/Iﬁ

C mapameTpaMu

edsoo.ru

120

121

122

KonTponbnas pabora: "3anauu c
napaMmerpamu”

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3aius 3HaHui: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

edsoo.ru

edsoo.ru

123

[ToBTOpenue, o6o0mEeH e,
cucTeMaTu3alnus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

edsoo.ru

124

125

[ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hanmii: "HepaBencrsa"
[ToBTOpenue, 06061IeHNE,
cucremarusanus 3HaHui: "Hepasencraa"

edsoo.ru

edsoo.ru

126

[ToBTOpenue, o600mEHNE,

edsoo.ru




cuctemaTtusanus 3Hanuii: "HepaBencrtna"

[ToBTOpenue, 06001eHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1 edsoo.ru
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
128 cucreMmarusauus 3Hanuii: "IIponsBogHas u 1 1 edsoo.ru
e€ npumeHeHue"
[ToBTOpeHmE, 06001IEHNE,
129 cucremarusauus 3Hauuii: "IIponsBoanas u 1 1 edsoo.ru
e€ npumeHeHue"
[ToBTOpeHME, 0000MIICHNE,
130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1 1 edsoo.ru
npuMeHeHnue"
131 [ToBTOpenue, 06001IeHNE, | J
edsoo.ru
cucTeMaTu3anus 3HaHui: "OyHkuun"
[ToBTOpEeHue, 060061IEHNE
132 ’ ’ 1 1 edsoo.ru
cucTeMaTtu3aus 3Hanuii: "OyHkiun"
133 [ToBTOpenue, 06001IeHNE, | | J
edsoo.ru
cucTeMaTu3anus 3HaHui: "OyHkuun"
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 060061IeHNE, | d
edsoo.ru
CHCTEMATH3alMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10
. 136 10 73

[TPOTPAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MaremaTuka: anredpa U Hadajga MaTEeMaTHUYECKOTO aHallu3a, TeoMeTpusi. Anredpa
¥ Hayaja MareMmatudeckoro aHanu3a. 10-11 kimacchl: y4eOHUK 151
00111e00pa3oBaTeIbHBIX OpraHu3aluii: 6a30BbId U yriyoneHHbd ypoBHI/ LA,
Amnumos, FO.M. Konsirun, M.B. Tkauésa, H.E. ®énoposa, M.U. [llabynun. M.:

"[IpocBemienue".

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MaremMatuka: airedpa 1 HayaJla MaTeMaTHYECKOT0 aHalln3a, reoMeTpus. Anredpa
Y HayaJla MaTeMaTtuyeckoro ananuza. 10-11 kmaccbl: yueOHUK 15t
o01eo0pa3oBaTeNbHbIX OpraHu3aluii: 6a30Belid U yrayoneHHbid ypoBHW/LLLA,
Amumog, FO.M. Konsrun, M.B. TkauéBa, H.E. ®énoposa, M.U. [l1abynun. M.:

"IIpocBemienue".

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

edsoo.ru
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