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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Asrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B IMPOrpaMMe CpEIHEro oOIIero oOpa3oBaHUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0ydYaloNmuXcs Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUSI MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO Yy4eOHOro Kypca OOydJaromuecs OBIIAJEBAIOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT cBOU
JOCTHKEHHS] B MAaTEeMaTH4IecKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrO aHalu3a 3aKiaJlbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJS JalTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOI kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTeMaTHMYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCYKIaTh JIEAYKTUBHO, MCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuenus yueOHOro kypca «Ainrebpa M Hayaja MaTeMaTHYECKOTO
aHanM3a» 00ydYaroIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENIEH PEeajbHbIX CUTYAallUH,
UHTEPIIPETallud  TOJYYEHHBIX  pEUIeHMH, 3HaKOMSTCS C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHblii Kypc 00anaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 y4eOHBbId MaTepuaj, CIOCOOCTBYIOIIUN
(GOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSTEIIbHOCTH, TpeOyIoleld MPOJOJKUTENbHON  KOHIEHTpAlMd BHHMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTHM H OTBETCTBEHHOCTH 32 TOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadalaM MaTeMaTHYeCKOTO
aHaJlM3a JEKUT ACSITeIbHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kKkypca «Anrebpa M Hadajla MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COAEpKATEIIbHO-MEeTOANIecKue TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIIUU U TpauKny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKATEIbHO-METOANYECKHE JHHUM H3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHEro oOImero oO0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISICTCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebde
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTU4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroliuecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM aIlapaToM, Y HUX MOCJIEeI0BaTEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJETh pPEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE MPU U3YYEHUU y4eOHOro Kypca, JUis
peIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WMHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIM4ecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(GopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHuE  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoHAIbHBIX BBIUMCICHUM, BKIIOYAIOMINUX B CEOSl MCIOIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYaloIIMMCSI MHOXKECTBAa HATYypalbHBIX, IIENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuYecKue 3aJaud M OIEepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICYCHUE KOPHS HATYPaJbHOW CTETMIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS ISl PeIleHUs] pa3IUYHbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJH B
MOCTPOCHUN MOJIJICH PEaJIbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIMX 3amad. B
pesynbrare 0OydJarmuecs OBIAAEBAIOT PA3MYHBIMH METOJAAMH PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUECKUX ypPaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJNBIINX U HAUMEHBIINX 3HAYCHUH ()YHKIIHH.
Jlannast copep:karenbHas JTUHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€Tel 1o  (Qopmynam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppPAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlep KallluX CcTerneHu W Jiorapudmel. brarogaps uszydeHuio aiareOpandyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB M HEPABEHCTB. AureOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeToIM4ecKass JHHUS «DYHKIUM U TpapuKu» TECHO
nepersieTaeTcs ¢ APYIMMH JIMHUSMHU y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepuana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUMHU JJIsl pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHIeHHEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Ooblloe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBUCHUMOCTU MEXKIY
pa3IUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIWU, CTPOUTH UX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON TUHUN HAIleJICH Ha pPa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHM.

CopnepxarenpHas JuHuA «Hauana MareMaTHnyeckoro aHalin3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTHYECKHUX, TaK M MPUKIAJHBIX 3a]ad4,
JIOCTYIIHBIX O0YyYarolmuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTb HMX HauOOJbIIMNE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOMAnu (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEHMsl TpoleccoB. JlaHHas colep)KareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHHUS MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYalWu,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHEe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-JIOTHYECKOTO |
KPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHHI pacloO3HABAaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs y3HaIT O



BBIJIAIONTUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOUYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT HauOoJiee YHUBEPCATIBHBIA SI3bIK, OOBECTUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH © e€ TPWIOKEHUH, OHU CBSA3BIBAIOT pa3HbIE MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJEAyeT IPU3HATH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00yJaroIuxcsi, O3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHHUS.

B yueOHOM Kkypce «AnreObpa W Hadaja MaTEMaTUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (hOPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEIECH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THX MOJENIEH C TOMOIIBIO armapaTra aireOpbl |
MaTEMaTUYECKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTeprall
y4eOHOTrO Kypca IIMPOKO HCIOJIb3YeTCs I PEeIeHHs NMPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M KOHKPETU3UPOBATH  MpoOJeMy.
JlestenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHUS TMPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCE U3YyUEHUS BCeX TeM y4eOHOTO Kypca «Anredpa u Hadasna
MaTeMaTHYECKOTO aHATN3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadajla MaTeMaTH4YECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMUHbIX OTpaciei 3HAaHUN U PEaIbHOM KU3HH.

JlelicTBuTenpHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
Apudmernueckrue onepanMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayiib
JIEUCTBUTEILHOTO YHCJIAa U ero cBocTBa. [IpnOmmkE€HHbIE BHIYMCIICHUS, PABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BhIUUCICHHI.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hbrotona. Hcenmonbe3oBaHue
NoAXOsAIEH (OPMBI 3aMMUCH JECHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ NMPEACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C paluOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBAa, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTUuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M apKTaHT'€HC YMCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIC METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOIrOWIEHbl OT OJHOW MEpEeMEHHOH. [lelieHne MHOrowieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMUA
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BRIPAKEHUHN, COJIEPIKAIIUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBaHue BbIpaX)EHH, COIEPIKALIUX JOrapu(MBbI.

Jlorapudpmuueckue YPAaBHEHHUS. OCHOBHBIE METO/IbI peLICHMS
Jgorapu(pMUUECKUX YPaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoMeTpuYECKUX ypaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OrnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelIeHUs
CUCTEMbl JIMHEWHBIX YypaBHEHWU. PellleHHe NpHUKIAgHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHOM MOAENU C
ITIOMOLIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHHII W HEpaBEHCTB. lIprimMeHeHHe ypaBHEHMIl U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IMyHbIX 00JIacTell HayKu U peaibHON
YKU3HU.

@OyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (QyHKIuMM. B3auMHO o0OpaTHble (YHKIHH.
Kommnosumms pynkiuii. I'paduk  QyHkium. DnemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynmu QyHkmmm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuun. Hanbosnpinee u HauMeHblee 3Ha4eHus1 QYHKIMHM HAa POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypajJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHU Kak (PYHKIMUA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QOyYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauyaja MaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTellbHOCTH, CHOCOOBI 3aJaHUs IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HHMKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaromas
reoMmerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON
IPOrpeccruy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. Popmyna CIOKHBIX
npoueHTOB. lcnosb30BaHWe TIPOrpeccHy JUId  PELICHUS peajbHbIX  3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHbIE (yHKIHMH W HX CBoMcTBa. ToukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3aaay.

ITepBas u Bropas npousBoaHble QyHKIUHU. OnpeneneHne, reOMeTpUIeCKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbix  ¢yHknuil.  I[IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIHUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oOIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie u nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is pereHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavueckas M TpUTOHOMETpUYeckas (OpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKkue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PelIeHUs] (PU3MUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHUW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  TOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHU.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommozunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH I HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3a7ady U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOosblIero W HAaUMEHBIIETO  3HAYEHUU
HEIMpPEePbIBHON (YHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKIEHUS HAWIyYIIero pEHIeHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs MpoLecca,
3aJIaHHOTO (HOPMYJION MK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBoOOpa3HbIX.

WNuTterpai. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmysie Hetorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOWAAel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0liecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakIaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKu U JEATENIbHOCThIO YU€HOro, OCO3HAHUE
JMYHOTO BKJIa/a B MOCTPOCHHE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOUAs SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3UYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3muuHbIM  chepaM  MPOdEeCCHOHAIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMU, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymel mnpodeccnr W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW IesATEeNbHOCTH, 3TaroB €&
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

ba3oBble jornueckune geiicTBUs:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC NPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHYS ¥ CPAaBHEHHUSI, KPUTEPUH MTPOBOAMMOTO aHAJIHN3a,;

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKIACHUSIX, MPEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTh BBIBOABI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

POBOJUTH CAMOCTOSATEIBHO JIOKA3aTEeIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHus y4eOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble uccienoBareabcKue 1eiiCTBUSA:

WCIIOJIB30BaTh BOMPOCHl KakK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BbEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENBEHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
MPOBENEHHOTO  HAOJIOJICHUS, HUCCIIEIOBAHUS, OILIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpOLlEcCa, a TakKE BbIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora c nnopmanueii:

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

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTaBISITh €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIILHO
chOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B X0/€ 00CYXXJI€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAE€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXIEHUA C CYKICHHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me U CXOICTBO MO3UILMN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YIbTAThl PELICHUs 331a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEICHUS 3a/1aul, BIOMPATh CIIOCOO pelIeHUs ¢
YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEJIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUILYTHHOU
paboThl mpu pelmeHur Y4YeOHbIX 3aJad, NPUHUMATH II€JIb COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMHoBBIX dopmax paboThl (00Cyx)aeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMH YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuenuss B 10 kiacce oOydaromuiics MOJIYYUT CIEIYIOIINE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHATU3ay:

Yucii1a ¥ BBIYUCTICHUSA

cBOOOJIHO OINEpPUPOBaTh MOHATHUSMU: PALMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoanyueckas ApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
PAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOAYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIICN 3HAHUM U PEATIbHOMN KU3HU;

NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIIa OKPYTICHUS, MPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHIEHC
YUCJI0BOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC U apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATHUSMU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CcBOOOIHO OINEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOH IepeMEeHHOMH,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOZIHO ONEpUPOBATh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbpl 2 X 2 M €ro TEOMETPUYECKUI CMBICI,
MCIIOJIB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IMPUMEHSTh ONPENCIIUTENIN Ul PELIEHUS CHUCTEMbl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl M ONPEIEIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [JIsi T[peoOpa3oBaHMS
BBIPAKCHU,

BBITNOJIHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETIEHU C
paLMOHAJIBHBIM [T0KA3aTeIIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHuUEcKre ypaBHEHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WJIK OCYUIECTBIISAS IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIEJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHMS, CIIOCOOBI 3a1aHusl (PYHKIMH,
B3aUMHO 0OpaTHble (QYHKIUHU, KOMHO3UIMUSA (QyHKUMHA, Trpaduk QyHKOUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHUS U MHOKECTBO
3HaYeHUHN PyHKUNU, HYJIH PYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIIMH,
NePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YyHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHW C
HaTypaJIbHBIM M0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIUH, BBITOJIHATH 3JIEMEHTAPHOE MCCIIEA0BAHNE U MIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
GyHKUIMH, UX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA JJI1  MCCIENOBAaHUA TIPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PeaibHON
KHU3HU, BBIpAXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana MmaTeMaTH4eCKOr0 aHAJIN3Aa:

CBOOOJHO ONEPHUPOBATH MOHATHAMU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUUECKas MPOrPECCUs], TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM Ul PEIIEHUs peajbHBIX 3a4ad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIO0BATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiW3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (PYHKUUU, TOYKHU
pa3pbiBa rpaduka GpyHKINN, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIIEpUpPOBaTh MOHATUSMHU: TIEpBasi U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (OYyHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKHM M (PU3UYECKHI CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jyisi ONUCaHMsI pealbHbIX
IPOLIECCOB U SIBJICHUH, TP PEIICHUH 33]a4 U3 IPYrUX yu4eOHBIX MPEAMETOB;

CBOOOJHO OINEpPHPOBATh TMOHATUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy obOyuenus B 11 kiacce oO0y4aromuics TOJYYHUT CIIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hadajia MaTeMaTHYECKOTO aHaTN3ay:

Yuciaa 1 BBIYUCTICHUA:

cBOOOIHO OMNEpUpOBaTh MOHATHUSMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypaJbHBIX M IEJbIX YHUCEN, WUCIOJb30BaTh MPU3HAKU ACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

cBOOOMHO OMEpUpPOBATh TMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO ONEpUPOBATH MOHATHUSMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJIHO ONEPUPOBATh MOHATUSMH: HPPALUOHAIBHBIC, TOKa3aTeIbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEW TMpHU pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxomaumble  (HOPMYJIIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPAUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIbHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIA U apaMeTpPBhI;

MPUMEHSIThH TpauuecKre METOJIbI JI PEIICHUs YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJIh30BaHUEM afmapara aiareopsl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIMIA,

CTPOUTH TEOMETpPUYECKHEe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHAMHU: TpPapUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIee U HAaUMEHbIIIee 3HAaUCHUs (DYHKIIMH HENPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIy4YUIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-d)KOHOMUYECKUX, 3ajadax, st
OTIpEJICTICHUS] CKOPOCTH W YCKOPEHHS Tpollecca, 3aJaHHOrO (OpMYyJIONd WIu
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHBIX (YHKUMHA M BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 MHuorounensl. PainoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIHS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0i CTEIICHHU. 15 |
WppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarensHble 10 |
yYpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapumuueckne ypaBHEHUs
6 Tpuronomerpruyeckue BeIpa)keHUS U 2 |
YpaBHEHHUS
ITocnenoBaTeabHOCTH U IIPOIPECCUU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne QyHKIHA ¢ TOMOIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (YHKITHIA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10 1
HarypanbHblie 1 1ienble yncna 10 1
Cucremsl paluoHaAIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoka Bcero Kontpoapueie  Iparkruueckue fll3y'{eﬂnﬂ :)Iﬁl;l:ll;OBaTeJILHble
padoThbI padoThI pecypes:
| MHOXeCTBO, orepanuu HajJ MHOKECTBAMH |
Y UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO |
amnmaparta JJis pelieHus 3a1a4
Panmonaneueie yncna. OObIKHOBEHHBIC U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE IEPUOANYECKHUE JPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue qpobeit 1 MPOLEHTOB JIst |
pelIeHs TPUKIaJHbIX 3a7a4
g JleicTBuTenbpHbIE Yncia. PalimonanbabIe U 1
HUppAIMOHATILHBIE YHCIIa
9 ApudmeTrdeckue oneparuu C |
JEMCTBUTEIbHBIMU YU CIIAMU
10 Mopyne JEHCTBUTEIBHOTO YHUCIIA U €T0 |

CBOMCTBA




11

12

13

[TpuOmkEHHBIE BBIYUCIICHUS, TIPAaBUIIA
OKpYIJICHHS, IPUKHAIKA U OLICHKA
pe3yJibTaTa BIYUCIECHUN

OCHOBHBIE METOIbI PELLICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCIICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH H
HEPABEHCTB

15

16

17

MHOrouaeHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTouYI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeNbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM TMHENHBIX YPaBHEHHN

18

19

20

Pemenue cucrem JIMHENHBIX YpaBHEHUI

Marpuna cucTeMsl JINHEWHBIX YPaBHEHUIA.
Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

IIpuMeHeHne onpenenuTens s PELeHHs
CHUCTEMBI JINHEWHBIX YPaBHEHUI




22

23

Penenne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenue npukiaaHbIX 3a7a4 ¢ HTOMOIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponsnas pabora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHCTBA. CrcTeMsl
JMHENHBIX ypaBHEHUN"

25

26

27

ODyHKIMS, CIIOCOOBI 3a1aHUs (QYHKITUH.
Bsanmuo o6patnbie pynkimn. Kommosumms
byHKIUH

I'paduk Pynkumuu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUN

OO6nacth ornpeaesieHus] 1 MHOYKECTBO

3HaueHu# QpyHkiuu. Hynu dyHkimm.
[IpoMexxyTKH 3HAK IIOCTOSIHCTBA

28

UETHbie 1 HEUETHBIE PYHKITUU.
[lepnoauueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonrsiiee 1 HanMeHbIIIee 3HAYCHUE
GyHKIMM Ha IPOMEKYTKE

JluneliHasi, KBaJpaTU4Has U IPOOHO-
AvHeNHas QyHKIUH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN

Cremnens ¢ LICJIBIM MOKa3aTeneM. buaom




Hrrotona

Crenens ¢ LICIBIM TOKa3aTelneM. buaom

34 HeroTona
Crenennast GyHKIUS C HATYpaJIbHBIM U

35 LeNIbIM ToKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 KoHntpoinbnas pabdora: "CreneHHas
¢ynkuus. E€ cBolicTBa u rpadux"

17 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIIEHU U €ro CBOMCTBA

33 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUH,
COJIepKalliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUH,
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHHH,
COJIepKalNX CTENEHU U KOPHU
HppanuonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUU
HppanuonaneHele ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
YpaBHEHUNU
UppanmonansHblie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PELICHUS UPPALMOHAIBHBIX
YpaBHEHUNU

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN




UPPALMOHATILHBIX YPaBHEHHI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 UPPALMOHAJIBHBIX YPaBHEHUI

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATIbHBIX YPaBHEHUM

43 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
UPPALMOHAJIBHBIX YPaBHEHUI
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK (YHKIIMH OOpaTHOMW CTETNCHH C
HaTypaJIbHbIM IIOKa3aTesieM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTelleM
Kontponbnas pabora: "CsolicTBa u rpaduk

51 KOpHs n-oM creneHu. MppannoHanbHbie
ypaBHEHHUA"

57 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [ToxazatenbHast GpyHKIMS, €€ cBOIiCTBA U
rpadux

56 Hcnons3oBanue rpaduka GyHKIUN 115
peneHust ypaBHEHU N

57 Hcnonb3zoBanue rpaduka GyHKIUN 1JIs

peneHust ypaBHEHUN




IToxazaTennHBIE YpPaBHCHUA. OCHOBHBIE

58 METO/Ibl PEIIECHNUS T0KA3aTEIbHbIX 1
YpaBHEHUU
[ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE

59 METOJbI PEIIEHUS TTOKA3aTENbHBIX 1
ypaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/Ibl PEIICHHS TOKA3aTEIbHbBIX 1
ypaBHEHUU

61 KonTtponpnas pabdora: "[lokazaTensHas |
¢ynkuus. [lokazarenbHbie ypaBHeHUS"

62 Jlorapudwm yucna. CoiicTBa norapugpma 1

63 Jlorapudm umncna. CoiicTBa Jorapudpma 1

64 Jlorapudwm yucna. CoiicTBa norapugpma 1

65 JecsaTuunble ¥ HATypaJlbHbIE IOTapU(PMBI 1

66 JlecsiTuuHble U HaTypaJlbHbIE JIOTapU(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX |
J0rapuQmbl

68 [Ipeo6pa3oBanue BbIpaxkeHU, coaepKaInx |
aorapudmsl

69 [TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX |
aorapudmsl

70 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U |
rpadux

71 Jlorapudmuueckas pyHkuus, €€ cCBOWCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUM 15 |

pellIeHUs] ypaBHEHUI




Hcnons3oBanue rpaduka GyHKINUN A5

73 peLICHUs ypaBHEHUI
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBueHusi. OCHOBHBIC

75 METOBI peIIeHUs JToTapu(HPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

76 METOBI peIIeHUS JIoTapu(HPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapu(PpMHUECKUX YpaBHEHUI

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMUUECKUX ypaBHEHUIN

79 KonTponsnas pabora: "Jlorapudmuueckas
¢ynkus. Jlorapupmuueckre ypaBHeHus"

20 CuHyC, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCJIOBOT'O apryMeHTa

31 CuHyC, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCJIOBOT'O apryMeHTa

20 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

84 OIpEAEIEHNE TPUTOHOMETPUUYECKUX

(YHKIHI YUCIOBOTO apryMeHTa




Tpuronomerpuyeckasi OKpyXKHOCTb,

85 onpeJieJICHuEe TPUTOHOMETPUUYECKHUX 1
(YHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanyre TPUrOHOMETPUUECKUX |
BBIpKEHUI

03 [TpeoOpa3oBaHue TPUrOHOMETPHUUECKUX |
BBIPAKECHUI

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

95 Pemenne TpuroHoMeTpruUeCcKUX ypaBHEHUI 1

96 Perienne TpUroHOMETPUUECKUX YpaBHEHHH 1

97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Penienne TpUroHOMETPUUECKUX YpaBHEHHH 1

99 Pemenue TpuroHoMeTpruueCcKUX ypaBHEHUI 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHU I 1
KonTponbnas pabora:

101 "TpuUroHOMeTpHUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS !

ocjienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HUHAYKIOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjaeaoBaTeabHOCTH. VicTopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 Beckoneuno yOpiBaromasi reoMeTpudeckas
nporpeccust

107 Cymma 6eckoHeuHO yObIBaroIei
re€OMETPUUECKOMN POTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB

110 Hcnonp30BaHnEe IPOrPECCUM [l PELICHHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrtpomnbHas padora:
"IlocenoBarenbHOCTH U IpOrpeccun’”

112 HenpepriBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIHI

114 CaolicTBa (QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa QyHKIIUI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS

HCPAaBCHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117 1
HEPABEHCTB

118 Meton uHTEpBAJIOB JUIsl PELLICHUS |
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX |
(GYHKUMHN 17151 pelieHus 3a1a4

120 [IprMmeHeHre CBOMCTB HENPEPHIBHBIX |
(GyHKUMN 1715 pelIeHus 3a1aq

121 [lepBast u BTOpas Mpou3BOAHbIE (PyHKIUU 1

122 OnpeaeneHHUe, T€OMETPUUYECKUM CMBICIT |
IIPOU3BOJTHON

123 Onpez[eneHHf:, (UBUYECKU CMBICIT |
IPOM3BOIHON

124 YpaBHeHHUE KacaTebHOU K TpauKy |
byHKIIUN

125 VYpaBHeHMe KacaTeabHON K rpaduky |
byHKIMHA

126 [Tpon3BoIHBIE 3JIEMEHTAPHBIX PYHKLUI 1

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIMA 1

128 ITpon3BoaHast CyMMBI, TPOU3BEACHNUS, |
YaCTHOTO U KOMITO3UIIMH (DyHKIIMHA

129 [IpousBonHas CyMMbl, TPOU3BEICHMUS, !
YaCTHOT'O M KOMIIO3UIIMHU (YHKIIUH

130 [TpousBoaHast CyMMBI, TPOU3BEACHNUS, !
YaCTHOTO ¥ KOMIO3ULIUU (HYyHKIUH

131 KonTtponbnas padora: "[IponszBoanas” 1

132 [ToBTOpEeHme, 0600IIEHNE, CHCTEMATH3AIIH 1




3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs

133 3HaHui: "OyHknun" !
134 Wrorosas koHTpoJbHASA paboTa 1 1
135 Hrorosast koHTpoIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CHCTEMATH3AIINS !
3HAHUH
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

[IpuMeHeHne Npou3BOJHOM K
WCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCleIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnaenue HanOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON

(GyHKIUM Ha OTpe3Ke

Haxoxnaenue HanOOJIBIIETO U




HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GbyHKIMU Ha OTpe3Ke

Haxoxnenne HanOopIero u
HaMMEHBIIETO 3HAUYCHHS HEIIPEPHIBHOM
(bYHKIINH Ha OTpe3Ke

10

Haxoxneaue HauOOoJIbILIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

11

12

13

14

Haxoxnenne HanOoOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(byHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(byHKIHMU Ha OTpE3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXO0XICHUS HAaWTY4IlIero PeieHus B
MIPUKJIAIHBIX 3a7a49ax

[IpuMeHeHne npou3BOJHON [
HAaXO0X/IECHNs HaWIy4IlIero peleHus B
IIPUKJIAHBIX 3a7a49ax

15

[IpuMeHeHne npou3BOJHON [
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHoro (GopMyJIoN HiIn
rpaduKoM

16

[TpumeneHnne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION UITH
rpaduxom




17 Kommnosumus hyHkmmi

18 Kommosurus ¢pyHKIuit

19 Kowmnozunus dyHkuit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

)1 I'eomerpuueckue 0Opas3pl ypaBHEHUN Ha
KOOPJAMHATHOM IIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

2 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpazHbie A1eMEHTAPHBIX (YHKIIHM.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

25 [TepBooOpazHbie 3eMEHTapHBIX QYHKIUH.
[IpaBuia HaX0XIEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpaa

7 Brruucnenue onpenenéHHoro HHTerpaza
o gopmyine Horotona-JleliOnuna

)3 Briuucnenue onpenenéHHOro MHTErpana
o ¢opmyne Horotona-JleiiOnuma

79 [IpumeHeHue nuHTerpana i HaX0XKAeHUs
IIOMIAIeH TIOCKUX PUTYP

30 [IpumeHneHue nHTerpana g HaX0XACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemenuit AudpepeHnanbHbIX

ypaBHEHUH




[Tpumeps! pemenuit auddepeHInaIbHbIX

32 .
ypaBHEHHH
MatemaTtuueckoe MOJEIUPOBAHHE

33 pealbHBIX MPOIECCOB C MOMOUIBIO
mudepeHIMaTbHBIX YPAaBHCHUH

34 KonTponbnas padora: "[lepBooOpasnast u
uHTerpan”

35 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKIIH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U TpaduKu
OT60p KOpHEN TPUTOHOMETPUUECKUX

40 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHYECKON OKPYKHOCTH

PemreHne TpuroHOMETpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Pemenue TpuroHoMeTpuuecKux
HEpPaBEHCTB
Kontponsnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/1bI PEeILICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHbBIE METO/IbI PEeLLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/BI PELLICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OcCHOBHBIE METO/BI PELIEHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCEPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

37 HppaLMOHAIIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PELLICHUS
UppalOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/bI pEeLLIECHUS
HppaLMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLeHus
UppaloOHAIbHBIX YPaBHEHHUH
2 I'paduueckue METOIbI pELICHNUS
UppaLMOHATIbHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peLIeHus
[I0Ka3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peLeHus
IIOKAa3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUUECKUX YpaBHEHUI
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padnueckue MeToabl pereHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U Jorapu(pMUUecKux
YpaBHEHU
I'paduueckue MeTOIbI peIeHUs
69 MOKa3aTeIbHBIX U Jorapu(pMUUecKux

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOorapu(pMUUecKux
HEPaBEHCTB

KonrtponsHas pabdora: "UpparnuoHaibHeie,
noKa3aTesbHble U JJorapudmuyeckue
HepaBeHCTBA"

73

KomriexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMIIJIEKCHOT'O YHCIIa

74

75

76

KomriexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKask POPMBI 3aIuch
KOMIIJIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOM TIOCKOCTH

N3006pakeHre KOMIIEKCHBIX YHCEN Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHCIIa

80

81

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

HpI/IMCHCHI/IC KOMIIJICKCHBIX YU CCII AJIA




peuieHus GU3NYEeCKUX U FreOMETPUIECKUX
3a1a4y

Kontponbnas padota: "KomrmiekcHbie

82 \
qucna

83 HatypanbHble u 1enble uncia

84 HarypanbHblie u 11e1ble yncina

85 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIbIX YUCENl

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCENl

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
nenbix uncen: HOJ u HOK

28 [IpuMeHeHne NpuU3HAKOB ACIUMOCTH
uensix yucesn: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

90 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MOIYJIIO
[IpuMeHeHne MPU3HAKOB ACTUMOCTH

91 LEeNbIX YUCell: anroput™ EBkinaa s
pelIeHus 3a/1a4 B LEJIbIX YHCIax

9 Kontponbnas pabota: "Teopus 1enbix
yucen"
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIeJICTBUS

94 Cucrema 1 COBOKYTHOCTh YpaBHEHUH.

PaBHOCHUIIbHEIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUN

OCHOBHEBIE MCTOJbI pCHICHUSA CUCTCM U
96 COBOKYITHOCTEW MPpallMOHATIBHBIX
YpaBHEHUU

OcCHOBHbIE METOBI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH Jorapu(pMUuecKux
ypaBHEHUH

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

IIpuMeHEeHNE CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3ajad U 3a7a4 u3

101 pa3aMyYHbIX 00JacTel HayKu U peaslbHOMN
KU3HU, HHTEPIPETALUs OTYyYEeHHBIX
pe3yIbTaToOB

[IpuMeHeHne cucTeM K pEelIEHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

102 pa3aMyYHbIX 00JacTel HayKH U peaslbHOM
YKWU3HH, HHTEPIIPETALUS TOJTYyYEHHBIX
pe3yJIbTaToOB




[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 13

103 pa3nuYHBIX 001aCTeH HAYKH U PeaTbHOM
KU3HU, UHTEpPIIPETALUs OJyUYEHHBIX
pe3yJIbTaToB
Kontposbnas padora: "Cuctemsl

104 palOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapu(YMUIECKUX
ypaBHeHUH"

105 PaunonaneHble ypaBHEHMS C MapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppaunoHainbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 IToka3zaTenbHbIE CUCTEMBI C TTAPAMETPAMHU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 Jlorapudmuueckue CUCTeMBI ¢
napameTpamu

114 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115 TpuronomeTrpruyeckue HepaBeHCTBA C

napameTpamu




116 TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u uccienoBaHue
17 MaTEeMaTHUYECKUX MOJIENIeH peabHbIX
CUTYallMi C MOMOIIbIO YPaBHEHUH C

napameTpamu

[TocTtpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallMi C OMOIIBIO CUCTEM YPaBHEHUIA

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKHUX MOIIGHGﬁ PCATIBbHBIX
CUTYalUi C OMOIIBIO CUCTEM YPABHEHUIA

C mapameTpaMu

KonTponbnas pabora: "3amgauu c

120 "
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

122
cUCTeMaTu3auus 3HaHui: "YpaBHeHus"

[ToBTOpenue, o6o0IIEHNE,
123 CUCTEMaTHU3aIlis 3HaHU: Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 06061IeHNE,

125
cucremarusanus 3HaHui: "HepaseHncraa"

126 [ToBTOpenue, o6o0mEeHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpeHue, 06001EeHNE,

127 cucrtemaTtusanus 3Hanuii: "IIpousBoanas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IeHNE,
128 cucreMmarusauus 3Hauuii: "lIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001eHNE,
129 cucremarusauus 3Hauui: "lIpousBogHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000MIIECHNE,
130 cucremaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHenue"
131 [ToBTOpeHME, 0000MIIECHNE, |
cucreMaTu3anus 3HaHui: "Oynkuun"
132 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTu3aus 3Hanuii: "OyHkuun"
133 [ToBTOpenue, 06061IeHNE, |
cucTeMaTu3anus 3HaHui: "Oynkuun"
134 HToroBasi KOHTpOJIbHAsA paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 06061IeHNE, |
CHCTEMAaTH3alHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremarnka: anredpa v Hadajga MaTeMaTHIECKOTO aHAIHM3a, TEOMETPHS.
Anre6pa v Hadalla MaTemMaTuueckoro ananusa, 10 knace/ Komsirua FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIECTBO
«3natensctBO «IIpocBenieHre»

* MaTreMaruka: anredpa v Hauajia MaTeMaTUYECKOTO aHaIu3a, FEOMETPHSL.
Aunrebpa v Hadalla MaTeMaTudeckoro ananusa, 11 knace/ Komsirua FO.M..,
TkaueBa M.B., ®enopora H.E. u apyrue, AKiimoHepHoe 00IIECTBO

«M3parenscTBO «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA

Anrebpa u Havajga MaTeMaTHYECKOTO aHaIu3a. MeToInYeCcKrue peKOMEHJaIIH.
10 kiacc : mocoOue 11st yuuTeneit ooieoopazonar. opranu3zanuii / H. E.
dEnopona,

M. B. Tkauéra. — M. : IIpocBemenue, 2015. — 224 c.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCbHI U PECYPCHI CETU
MHTEPHET
https://myschool.edu.ru/

https://resh.edu.ru/
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