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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMpPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

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

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKne TuHUH: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS W HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE



COJIEPKAaTEIbHO-METOIUYECKUE JIMHUU H3Y4alOTCS Ha MPOTSHKEHUHM ABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS WHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, Y HUX MOCJIEI0BAaTENbHO (POopMUpYyeETCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYl0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0cOo0O€ BHUMaHuE  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarolmIMMCsl MHOKECTBAa HATypalbHBIX, IIENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMM MX MPUMEHEHUS JUIsl PELEHUsS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pEaIU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIBHBIX, IOKAa3aTeNIbHbIX, JIOTapUPMUUYECKUX H
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKIACHHE HAMOOJBIINX M HAUMEHBIINX 3HAYECHUN (PYHKIINU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jorapudmsl. brarogaps uzyudeHuio anreOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIHH, CTPOUTh HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TAK M NMPHUKJIAJHBIX 3a]ad,
JOCTYIIHBIX 00ydYaromuMcs, Tak KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIEd peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMI paclO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONUXCS pe3yibTaTaX, TMOJYYCHHBIX B XOJ€ Pa3BUTUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © €€ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIIMXcsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TMOCTPOEHUSI MOJIETEH peaTbHbIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOTO Kypca IIMPOKO HMCIOJIb3YeTCs I pelieHUs MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JestenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a71a4 U3 PA3JIMYHbIX OTpaciei 3HAHUIN U PeaJTbHOM )KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIUYUCICHUMH.

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKazaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

Jorapu(pMHUECKUX YpaBHEHUM.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



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

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

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosumms gynknuit. 'paduk  QyHkimu. DneMeHTapHble MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

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

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

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

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

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

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HemnpepsiBHble (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (PyHKIMH HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

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

MHoskecTBa M JIOTHKA

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

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

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

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



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

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxokaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

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

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

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

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

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

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



FOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHUYeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIaHUPOBAHWE IIOCTYNKOB U OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM MACATENIbHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

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

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

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

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUCHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3ajgadu  (CpaBHMBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIAy 00bEeKTaMHu, SIBJICHUSIMH, TIPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE TMPOIECCa, a TAaKKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

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

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

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
IPE3EHTALNN U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHJUBUYyaTbHOMN
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

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

Yuciia ¥ BBIYUCTICHUSA

cBOOOJIHO OINEpPUPOBaTh MOHATUAMM: PALMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEpPUPOBATH MOHATUAMM: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpPOBaTh IMOHATHUSMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUI CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl M ONPEIEIIUTEIICH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh pEallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

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

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

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TIOKa3zareneM, rpapuk CTeneHHOW (YHKIHMH C HATypaJbHBIM U IIEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U IOCTPOCHHUE UX TPaPUKOB;

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

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIUNA YUCIOBOIO apryMEHTa;

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

Havana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOrPECCUM JJIA PELIEHUs PeajbHBbIX 3aJad IPUKIATHOIO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

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

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHOM IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHPOBATh TMOHATUSMHU: OIpEAENeHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
IpeIMeTHbIE Pe3yJabTaThl MO OTAEIBHBIM TeMaM paboyeil mporpammsbl yueOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypanbHbIX uncen IS peleHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

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

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJ, TPEJCTABIATh KOMIUIEKCHBIC YHCa B ajireOpandyeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
jJorapuMUUYECKHe HEPaBEHCTBA, HAXOMUTh WX PEIICHHS C  TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEOoOXoawmble  (HOPMYJBI  JJIi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPaBHEHUN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXE 3a71a4 C [TapaMeTPaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
bynximii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



CBOOOZHO OMEpUPOBATh MOHATHUSMHU: TIEPBOOOpaA3Has, OMpeaeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
cocraBieHus nudpepeHnanbHbIX ypaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 13 5
L[eJIbIM TIOKa3aTesIeM
MHO0K€eCTBO JIeHCTBUTEIBHBIX YUCEIL.
5 Mmuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMbI TUHEHHBIX
ypaBHEHUH
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaunoHanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 Tpuronomerpuveckne BRIpaKEHUS U 99 1
ypaBHEHHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 19
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 93 5
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 15 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

MHoecTBO, OnIepaluy HaJl MHOKECTBAMU
U uX cBoicTBa. [loBTOpEeHnEe OCHOBHBIX
MOHSTUN U METOJIOB Kypca 9 kiacca

Huarpammsl Ditniepa-Benna. [loBropenue
OCHOBHBIX ITOHSITUH U METOJIOB Kypca 9
KJlacca

[IprMeHeHne TeOpETUKO-MHOKECTBEHHOTO
amnmnapara s pelieHus 3agad. [losropenue
OCHOBHBIX IIOHSTHI U METOJOB Kypca 9
KJ1acca

Pamumonansabie uncia. OOBLIKHOBEHHBIE U
JeCATUYHBIE IPOOU, TTPOIICHTHI,
OeCKOHEUYHBIC TIEPUOANYECKUE APOOH.
[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB
Kypca 9 knacca

Parmmmonansusie ynciaa. OOLIKHOBEHHEIE U
JECATUYHBIE TPOOH, MIPOLICHTHI,
OeCKOHEUYHBIC TIEPUOANYECKUE APOOH.
[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB
Kypca 9 kiacca

[Ipumenenue qpoOei U IPOIEHTOB TSt




pelIeHus MPUKIaAHbIX 3a1a4d. [loBTopenue
OCHOBHBIX IIOHSTUH U METOJIOB Kypca 9
KJjiacca

[Ipumenenue apoOeit 1 MPOLEHTOB IS
peuenus npukiagHelx 3anad. [losropenune

! OCHOBHBIX MTOHSITHIA U METOJIOB Kypca 9
KJlacca
8 BxopmHast koHTposbHAs paboTa
9 JeiicTButenpHble ycna. ParonaibHble U
UppalMoHaIbHbIC YHCIIA
10 Apudmerndeckre onepanum ¢
JEHCTBUTEIILHBIMH YHCITAMA
1 Monynb qeiiCTBUTENFHOTO YUCHA U €r0
CBOMCTBA
[TpuOnkEHHBIE BBIYMCIICHUS, TIPaBUIIaA
12 OKpYTJIEHUS, IPUKUKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN
OCHOBHBIE METOJIBI PEIICHUS ENTBIX U
13 JTpOOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS IENTBIX U
14 JIpOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB
OCHOBHBIE METOIBI PEIICHUS [ENbIX U
15 JTpOOHO-pallMOHATIFHBIX YPABHEHUH U
HEPaBEHCTB
16 MHOrowieHsl OT OAHON NEPEMEHHOM.

I[eJIGHI/Ie MHOT'O4JICHA Ha MHOT'OYJICH C




octaTtkoM. Teopema besy

MHorouseHsl ¢ HeapIMU KO3 GULeHTaMu.

17 Teopema Buera

18 Pemenue cucrteM TMHEHHBIX YpaBHEHHUI

19 Pewienne cucreM IMHENHBIX YPAaBHEHUN
Marpuiia cucTeMbl TUHEUHBIX YPABHECHHIA.

20 Onpenenuresb MaTPUIBI 2X2, €r0
reOMEeTPUYECKUI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS
Onpenenuresib MaTPUIBI 2X2, €r0

21 reOMEeTPUYECKUI CMBICIT U CBOMCTBA;
BBIYHUCIICHHE €r0 3HaUCHUs

99 [Ipumenenue onpenenuTens sl perieHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

93 Pemenue npukinaaHbIX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN
KonTponbnas pabora: "PannonanbHbie

25 ypaBHEHUA U HepaBeHCTBA. CHcTeMbl
JVHENHBIX ypaBHEHUN"
DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.

26 B3anmuo obparabie pyakin. Kommosums
byHKIHMA

97 I'padux dpynkunu. DnemeHTapHble
npeoOpa3oBaHus rpagukoB GyHKIUN

28 OO6uacTh onpeaeneHus 1 MHOXKECTBO

3HayeHud pynkuuu. Hynu ¢pyHkunuu.




[IpomexyTku 3HaK NOCTOSTHCTBA

YErHable 1 HEYETHBIC (DYHKITUH.

29 [lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH ()YHKIIMH
MaxkcuMyMBbl 1 MUHUMYMBI (DyHKIIHH.

30 Haubonbiee u HaMeHbllee 3HAaUCHHE
(GYHKLNU Ha IPOMEKYTKE

31 JluneliHasi, KBaJpaTU4Has U JpOOHO-
TuHeHas GyHKIun

32 DJIeMEHTapHOE UCCIIEIOBAaHUE U
MIOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

33 DJeMeHTapHOe Ucciel0BaHue U
ocTpoeHue rpauKoB ATUX HYHKIUN

34 Crenens ¢ 1enbIM nokaszareiaeMm. bunom
Herorona

35 Crernens ¢ 1enbIM nokaszareiaeM. bunom
Herorona
CreneHHast GyHKIHUS C HATYpaJIbHBIM U

36 LIeJIBIM TTOKa3aTeneM. E€ cBoiicTBa u
rpaduk

37 KonTtponbhas padora: "CrenenHas
¢ynkuus. E€ coiicTBa u rpapux”

38 ApudmeTnueckuii KOpeHb HaTypaJbHOU
CTEIEHU U €ro CBOKWCTBA

39 Apudmernueckuii KOpeHb HaTypaTbHON
CTETIEHH U ero CBOMCTBA

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIA,

COACPpKAUX CTCIICHU U KOPHU




41

[IpeoOpazoBaHust YMCIOBBIX BBIPAKEHUH,
COZEpKAIIUX CTENIEHU U KOPHU

42

43

44

[IpeoOpazoBaHust YMCIOBBIX BHIPAKEHUH,
COAEPKAIIMX CTENIEHU U KOPHU

HppaunonanbHble ypaBHeHUs1. OCHOBHBIE
METO/bI peIIEHUs] UPPALMOHAIBHBIX
YpaBHEHUU

HppauuonaneHele ypaBHeHUs1. OCHOBHBIE
METO/IbI peIlIeHUs] UPPALIUOHATBHBIX
YpaBHEHUN

45

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUU

46

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
MPPALMOHAIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATIBLHBIX YPaBHEHUN

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
MPPALMOHAIBHBIX YPABHEHUN

49

50

51

PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUHN
VPPALMOHAJIBHBIX YPABHEHUN

CoiicTBa u rpaduk KOopHs N-0if cTenenu
KakK (DyHKIIMHM OOpaTHOW CTENEHH ¢
HaTypaJIbHbIM I10Ka3aTeleM

CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH
KakK (PyHKIIMHM OOpaTHOW CTENEHH ¢
HaTypaJIbHbIM I10Ka3aTeleM

52

KoHnTtponbnas padora: "CBoiicTBa u rpadux




KOpHs N-oi creneHu. MppanuoHaibHble
ypaBHEHUS"

Crenens ¢ palrOHAJIbHBIM IIOKAa3aTCJICM U

53 N
e€ cBolicTBa
54 CreneHb ¢ palMOHAJIbHBIM IIOKa3aTeIeM U
e€ CBOIICTBa
55 CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTENEeM U
e€ cBoiicTBa
56 [Toka3zatenpHast GpyHKIHS, €€ CBOICTBA U
rpaduk
57 Hcnonb3oBanue rpaduka GyHKINUN A7
peleHNs ypaBHEHUH
58 Ucnonb3oBanue rpaduka GyHKIUN A5
peuieHusl ypaBHEHU I
[TokazarensHbie ypaBHeHUs. OCHOBHBIE
59 METO/Ibl PEIIEHNUs TOKa3aTEeNbHbBIX
ypaBHEHUU
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE
60 METO/Ibl PEIIEHUS TOKA3aTENbHbIX
ypaBHEHUU
[loka3arenbHble ypaBHEeHUsA. OCHOBHbIE
61 METO/Ibl PEIIEHNUS TOKA3aTENbHbBIX
YpaBHEHUNU
62 KonTponbhas pabota: "[lokazarenbHas
¢yuknus. [lokasarenbHble ypaBHeHUS"
63 Jlorapudm uyncna. CoiicTBa jJorapudpma
64 Jlorapudm umncna. CoiicTBa jJorapudpma
65 Jlorapudm uucna. CoiicTBa gorapudma




66 JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI 1

67 JlecsaTHuHbIC U HATYpAJIbHBIC JTOTaPHUPMBbI 1

68 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIX 1
JorapudMbl

69 [IpeoOpazoBanne BBIpAXKEHHIA, COACPIKALIX 1
J0rapupMbl

70 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAILINX 1
JorapudMbl

7 Jlorapudmmueckas pyHKIus, €€ CBOWCTBA U 1
rpaduk

79 Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U 1
rpaduk

73 Hcnonb3oBanue rpaduka GyHKIUN A7 1
peleHns ypaBHeHUH

74 Hcnonws3oBanue rpaduka GyHKIUN IS 1
peleHns ypaBHeHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl pelIeHus JTorapuPMUIECKUX 1
ypaBHEHUH
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

76 METO/IbI pelIeHus Torapu(HMUIECKUX 1
ypaBHEHUU
Jlorapugmuueckue ypaBHeHus1. OCHOBHbIE

77 METO/IbI pelIeHus Torapu(HPMUIECKUX 1
yYpaBHEHUN

78 PaBHOCHIIBHBIE TEPEXOBI B pEILICHUH 1
norapu(pMHUECKUX YpaBHEHHMA

79 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH 1




JOTapuPMHUECKUX ypaBHEHUH

Kontpoinbnas padora: "Jlorapudmuueckas

80 1
¢ynkuus. Jlorapupmudeckne ypaBHeHuUs"

81 CuHyc, KOCHHYC, TAHTCHC ¥ KOTAaHT€HC 1
YHCIIOBOTO apryMEHTa

82 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC 1
YHCIIOBOTO apTyMEHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apTyMEHTa

84 ApKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuveckas OKpyKHOCTb,

85 oTpesiesieHue TPUTOHOMETPUICCKIX 1
(GYHKIMI YMCIOBOTO apryMeHTa
TpuronomeTpuveckass OKpyKHOCTb,

86 oTpesiesieHue TPUTOHOMETPUICCKIX 1
(GyHKIMI YMCIOBOTO apryMeHTa

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

01 [IpeobpazoBanue TPUrOHOMETPHUECKUX 1
BBIPAKECHUI

92 [IpeoOpazoBanue TPUrOHOMETPHUECKUX 1
BBIPAKECHUI

93 [Ipeobpa3oBaHye TPUTOHOMETPUIECKUX 1

BBIPAXKEHUI




[IpeobpazoBanue TPUrOHOMETPUUECKUX

94 . 1
BBIpaXKEHUI

95 Pewienne TpUroHOMETpUYECKUX YPaBHEHUN 1

96 Pemenre TpuroHOMeTpUYECKUX YpaBHEHUN 1

97 Pewienne TpUroHOMETpUYECKUX YPaBHEHUN 1

98 Pemenre TpuroHOMeTpUYECKUX YpaBHEHUN 1

99 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHHA 1

100 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1

101 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
KonTponbnas pabora:

102 "TpUTrOHOMETPHYECKUE BBIPAKECHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUs"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

103 nocJyenoBareabHocTel. Meroz 1
MaTeMaTHUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

104 nocJie10BaTeabHOCTH. MicTopus ananuza 1
0ECKOHEUHO MaJIbIX

105 Apudmernueckast mporpeccus

106 I'eomerpuueckas nporpeccust

107 beckoneuno yObpIBaroIIasi reoMmeTpuaecKas 1
nporpeccust

108 CymMa 6eckoHEeUHO yObIBaroIei 1
T€OMETPHUUYECKON MTPOTPECCUU

109 JIMHENHBIN ¥ YKCIIOHEHIMAJIbHBIA POCT. 1
Yucno e. opmyria CIOKHBIX MPOLIEHTOB

110 JIuHelHbI! ¥ SKCTTOHSHITUATBHBIA POCT. 1




Yucno e. Dopmyna CI0KHBIX POLIEHTOB

111 Hcnonp30BaHne IPOrPECCUU ISl PELICHHUS
peanbHBIX 3a/1a4 IPUKIIAAHOIO Xapakrepa

112 KonrpomnbHas pabora:
"[locnenoBarebHOCTH U TIporpeccuu’”

113 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA

114 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

116 CpoiicTBa (hyHKIMI HEPEPHIBHBIX HA
OTpE3Ke

117 MeTto MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

120 ITpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 IIpuMeHeHne CBOMCTB HETIPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

122 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINN

123 Omnpenenenne, TeOMETPUIECKUI CMBICIT
MIPOU3BOAHOM

124 Onpenenenne, GU3NIECKUA CMBICTT
MIPOU3BOAHOMN




YpaBHeHUE KacaTeNbHON K TpapuKy

125 1
byHKIUA

126 YpaBHeHUE KacaTeNbHON K TpapuKy 1
byHKIIUN

127 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1

128 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN

129 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

130 [IpousBoiHAS CyMMBI, IPOU3BEICHNS, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI
[IpousBoiHAS CyMMBI, IPOU3BEACHHSI,

131 YaCTHOTO ¥ KOMITO3HIINH (DYHKITUH. 1
[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3Hanuii "l[IponsBoanas”

132 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 1
3HaHui: "YpaBHeHus"

133 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHui: "OyHkUNK"

134 Hroroas konTpoapHas pabora

135 Wrorosast KoHTpOJbHAS paboTa

136 HOBTOP@HI/IG, 000011IeHHE, CUCTEMATH3AINS 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




11 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KonTposbHbie
Bcero
padoThI

[TpuMeHeHne IPOU3BOTHOMN K

UCCIIeIOBAaHHUIO (DYHKIMI Ha

MOHOTOHHOCTB U DKCTPEMYMEL. 1
[ToBTOpEHNE OCHOBHBIX MOHATUN U

MeToa0B Kypca 10 kiacca

[TpuMeHeHne IPOU3BOTHOMN K

UCCIIEIOBAaHUIO (DYHKIMI Ha

MOHOTOHHOCTB U DKCTPEMYMEL. 1
[ToBTOpEHNE OCHOBHBIX MOHATUN U

MeToa0B Kypca 10 kiacca

[Ipumenenre npou3BOIHOM K

WCCIIEeIOBaHMIO (PYHKIIHMH Ha

MOHOTOHHOCTb M 3KCTPEMYMBI. 1
[ToBTOpEHNE OCHOBHBIX MOHATUN U

MeToa0B Kypca 10 kiracca

[IpuMeHeHne MpOU3BOJHON K

UCCIIeIOBaHUIO (PYHKIMHA Ha

MOHOTOHHOCTb U SKCTPEMYMBI. 1
[ToBTOpEHNE OCHOBHBIX MOHSTHI U

MeToa0B Kypca 10 kiracca

IIpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBaHMIO (PYHKIMHA Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI.

IIpakTn4yeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl




[ToBTOpEeHNE OCHOBHBIX MOHITHI 1
MeToJ10B Kypca 10 kiacca

IIpuMeHeHne NpoOU3BOJHON K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI.
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
MeToa0B Kypca 10 kiacca

BxonHas koHTposbHast padboTa
Haxoxnenune HanOobIIero u

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIMHM Ha OTpe3Ke

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpe3Ke

10

Haxoxnenue HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

11

12

13

Haxoxxnenne HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(GYHKIIUM Ha OTpe3Ke

Haxoxxnenne HanOoIbIIero u
HAaMMEHBIIETO 3HaYEeHUsI HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

Haxoxxnenne HanOoIbIIero u
HAaMMEHBIIETO 3HaYEeHUsI HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

14

[Ipumenenne npou3BOIHOM ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUS B




MPUKIAAHBIX 3aa4dax

[Ipumenenue npou3BOIHOMN IS

15 HAax0’KJICHUs HAWJIYYILEro peuicHus B
MIPUKJIAIHBIX 3a7a9ax
[Ipumenenue npou3BOIHOMN IS

16 OTpe/IeTICHUSI CKOPOCTH U YCKOPECHHS
mpolecca, 3a1aHHOT0 GopMYIOi UTn
rpaduxom
[IpuMeHeHne MpOU3BOTHOM ISt

17 oTpesieNIeHUs] CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOH UITH
rpadgukom

18 Kommnosurus ¢yHkimit

19 Kommosutus ¢hyHKIHi

20 Kommnosurus ¢yHkImit

21 ['eomerpuueckue 0O6pas3pl ypaBHEHUN Ha
KOOPJIMHATHOM TNIOCKOCTH

99 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

93 Kontponbnas padota: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

24 [lepBoobOpazHas, OCHOBHOE CBONCTBO
epBOOOPaA3HBIX

o5 [TepBooOpasHbie deMEHTapHBIX (HYHKITUH.
[IpaBuiia HaX0XACHUS IEPBOOOPAZHBIX

26 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[TpaBwiia HaX0XACHUS IEPBOOOPAZHBIX

27 HNuterpain. ['eoMeTpruiecKuii CMBICIT




HHTETpaja

Brruncnenue onpeneinéHHOro HHTerpaia

28
no opmyne Herorona-JleriOuumna

29 Beruuciienue onpeaenéHHOro MHTerpana
o ¢popmyse Herorona-Jleitoauia

30 [TpumeHeHne UHTErpaa A1l HaXOXKACHUS
TI0MIAIeH TUTOCKHUX (PUTYP

31 [IpumMeHeHMe UHTErpana A HaXOXKACHUS
00BEMOB r€OMETPUIECKHX TET

39 [Tpumeps! pemenuit quddepeHnnaIbHbIX
ypaBHEHUH

33 [Tpumeps! pemennii qudQepeHnraIbHbIX
YpaBHEHUU
MaremaTHueckoe MOJIEINPOBaHHUE

34 peabHBIX MPOIIECCOB C TOMOIIBIO
g depeHInaIbHbIX YPaBHEHUM

35 Konrtponsnas pabora: "[lepBooOpasHas u
uHTerpan”

36 Tpuronomerpuieckne GyHKIUH, UX
CBOICTBA U TrpaduKu

37 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U TrpaduKu

38 Tpuronomerpuueckue GyHKIUHU, UX
CBOMWCTBA U TpapuKu

39 Tpuronomerpuveckne GyHKIINHU, HX
CBOICTBa U Tpaduku

40 Tpuronomerpuueckue GyHKINHU, UX

CBOICTBa U Tpaduku




41

OT60p KOpHEH TPUTOHOMETPHIECKHUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPHYECKOH OKPYKHOCTH

42

OT60p KOpHEH TPUTOHOMETPHUECKHUX
YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

43

44

45

OT100p KOpHEH TPUTOHOMETPUUYECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX
YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPY’KHOCTH
Pemenne TpuroHoMeTpu4ecKux
HEPaBEHCTB

46

47

48

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

Pemenue TPUTOHOMCTPHICCKUX
HEPAaBCHCTB

Pemrenne TpuroHoMeTpu4eCKuX
HEPaBEHCTB

49

KonTponbnas pabora: "['padpuxu
TPUTOHOMETPUYECKUX (QYHKIIHM.
Tpuronomerpruueckre HepaBeHCTBA"

50

o1

OcHoBHBIC MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

OcHoBHBIC MCTOJbI pCHICHUS
MOKa3aTCJIbHBIX HCPABCHCTB

52

OcHOBHBIE MCTOJbI pCHICHUS




IOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

53 MOKa3aTeJIbHBIX HEPABEHCTB
54 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
norapuMUIECKUX HEPABEHCTB
56 OcHOBHBIE METOABI PELICHUS
norapuMUIECKUX HEPABEHCTB
57 OcHOBHBIE METOABI PELICHUS
norapu(MUUECKUX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
MppaIMOHALHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEeILICHUS
MppaIMOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEeILICHUS
HppallMOHANILHBIX HEPABEHCTB
61 OCHOBHBIE METOJIBI PETICHUS
MppaIMOHALHBIX HEPABEHCTB
62 I'paduueckue MeTOIbI peLIeHUs
UppalMOHATFHBIX YPaBHEHUI
63 I'paduueckue MeTO bl peLIeHUs
UppalMOHATLHBIX YPaBHEHUI
64 I'paduueckue METOIBI pEIICHUS
ITOKA3aTEeIbHBIX YPAaBHEHUI
65 I'paduueckue METOIbI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB
66 I'paduueckne MeTOaBI PEeIICHHS




JorapupMHUUECKUX ypaBHEHUI

67

68

I'paduueckue METOIbI peIICHUS
norapu)MIUYECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
Jorapu(MUUECKUX HEPABEHCTB

69

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH

70

71

72

I'padmyeckue MeToAbI peicHUS
MOKa3aTEeIbHBIX U JIOTAPUPMUYECKUX
YpaBHEHUU

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEpPABEHCTB

I'padmyeckue MeToAbl perieHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPABEHCTB

73

KonTponbnas pabora: "UppannonanbsHele,
MOKa3aTeabHbIE U JIoTapupMHUUecKue
HepaBeHCTBa"

74

KommiekcHele yncna. AnreOpandeckas u
TPUTOHOMETpHUYEcKast (pOpMBI 3arucu
KOMITJIEKCHOTO YHCIia

75

76

KommiekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUYEcKast (pOpMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

Apudmerndeckre oneparum ¢
KOMIUIEKCHBIMU YHCJIaMHU




Apudmerndeckre onepaum ¢

" KOMIUIEKCHBIMU YHCIIaMU

78 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOPJAMHATHOW INIOCKOCTH

79 N300paxeHne KOMIJIEKCHBIX YHCET Ha
KOOPJIUHATHOMN TUIOCKOCTH

80 ®opmyna Myaspa. KopHu N-oii ctenenu
13 KOMIUJIEKCHOTO YHUCIIa

81 ®opmyna Myaspa. KopHu N-oii ctenenu
13 KOMIUIEKCHOTO YHCIIa
[IpyumeHeHre KOMIUIEKCHBIX YHCEI JUIS

82 penieHust GU3NIECKUX U T€OMETPHUCCKUX
3ama4

83 KonTponbhas padora: "KomiiekcHbie
yucna"

84 HatypanbHble u 1ienble uncia

85 HarypanbHble u nensie yncna

86 [TpumeHeHre TPU3HAKOB IETMMOCTH
EJIBIX YHCEIT

g7 [IpumMeHeHne TPU3HAKOB JIETUMOCTH
[EJTBIX YUCEIl

88 [IpuMeHeHne TPU3HAKOB JIETUMOCTH
uensix yucen: HOJ u HOK

89 [TpumeHeHne TPU3HAKOB IETMMOCTH
nensix gucen: HOJl u HOK

90 [TpumMeHeHne TPU3HAKOB JIETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYIIO

91 [IpuMeHeHne MPU3HAKOB ACTUMOCTH




LECJIBIX YUCCJI: OCTATKH 110 MOAYJIIO

[TpuMeHeHME IPU3HAKOB IETMMOCTH
92 [[EJTBIX YUCEIT: aNropuT™ EBKimaa s
pelieH st 3314 B IISJIBIX YUCIaX

Kontposbnas pabdota: "Teopus menbix

93 "
qucen

CucremMa 1 COBOKYITHOCTh ypaBHEHHI.
94 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

Cucrema 1 COBOKYITHOCTh YpaBHEHHI.
95 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIE/ICTBHS

96 OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
97 COBOKYITHOCTEW UppaliOHAIbHBIX
ypaBHEHUH

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTeIbHBIX
ypaBHEHUH

OcCHOBHEBIE METOJbI pCHICHUA CUCTEM U
99 COBOKYITHOCTEH TTOKA3aTeIbHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEILICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(HMUIECKUX
YpaBHEHUI

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

101

COBOKYITHOCTEH JIorapu(hMUIECKUX




YpaBHECHUI

102

IIpuMeHEeHNnE CUCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3NUYHBIX 001aCTe HAYKH U peaIbHOM
YKU3HU, HHTEPIIPETALUs II0JY4EHHBIX
pe3yJIbTaTOB

103

IIpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIpETALUs O0JY4EHHBIX
pe3yJIbTaTOB

104

IIpuMeHeHnEe HEPABEHCTB K PELICHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUs TOJTY4EHHBIX
pE3yJIbTaTOB

105

106

107

KontponsHas padora: "Cucremsl
paloOHaIbHBIX, UPPALMOHAIBHBIX
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX
ypaBHEHH"

PanunoHannHBIC YpaBHCHUA C MapaMeTpaMu

ParnmonansHble HEpaBEHCTBA C
rapaMmeTpamu

108

109

PanyoHaneHbIE CHCTEMBI € ITapaMeTpaMHu

HppannoHansHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpaMu

110

HppannoHalibHbIE CUCTEMBI C
napameTpamu




111 ITokasaTenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamMmu

112 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

Jlorapudmuueckue ypaBHEeHUS,
HEPaBEHCTBA C apaMeTpamMu

113

114 Jlorapudmuaeckue CUCTEMBI C
napameTpamu

115 Tpuronomerpuueckrue ypaBHEHUs C
napameTpamu

TpuronomeTpruyeckue HepaBEHCTBA C
napameTpamu

116

117 TpuroHomeTpruyeckue CUCTEMBI €
napameTpamu

[TocTtpoenue u uccnenoBanue
118 MaTeMaTUYECKUX MOJENEH pealbHbIX
CUTYalllil C MOMOIIBIO YPAaBHEHUH C

napameTpamu

[TocTtpoenue u uccnenoBanue
119 MaTeMaTUYECKUX MOJEIEN PEaNbHbBIX
CUTYyalllUil C MOMOIIBIO CUCTEM YPaBHEHUM

C nmapaMeTpamMu

HOCTpOCHI/IC N UCCIICOOBAHUC
120 MaTeMaTUUYEeCKUX MOJeIIeH PCAIBbHBIX
CI/ITyaI_II/Iﬁ C IIOMOIIIbIO CUCTEM ypaBHeHI/Iﬁ

C nmapaMeTpamMu

121 KonrtponbHas pabdora: "3anaun ¢
napaMmerpamu”

122 [ToBTOpenue, o600IIEHNE,




cucTeMarusanus 3HaHui: "YpapHenus"

[ToBTOpeHue, 0600mIEeHNE,

123
cucTeMarusanus 3HaHui: "YpaBHenus"
OBTOpEHUE, 0000IIEHH
I1 eHue, 0000I1IeHHE,
124 CUCTEMaTHU3aIls 3HaHUI: Y paBHEHUS.
CucreMsl ypaBHeHUN"
yp
125 [ToBTOpeHme, 06001IEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"
126 [ToBTOpeHme, 06001IEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencraa"
127 [ToBTOpeHuE, 0000IIEHNE,
cuctemaTusanus 3Hanuii: "HepaBencrsa"
[ToBTOpenue, o6o0IIEHNE,
CHCTEMATH3AIMS 3HAHMWIA: OM3BOIHAA U
128 "T1
e€ npumeHeHue"
[ToBTOpenue, o6o0IIEHNE,
CHCTEMATH3AIMS 3HAHWIA: OM3BOIHAA U
129 "T1
e€ npuMeHeHue"
[ToBTOpenue, 060061IeHNE,
130 cucTeMaru3anus 3HaHui: "MHTerpan u ero
npuMeHeHue"
131 [ToBTOpeHue, 060061IeHNE,
cucTeMaTu3alus 3HaHuit: "OyHkuun"
132 [ToBTOpenue, o6o0mEH e,
cucrtemaTtusanus 3Hanuil: "OyHkuun"
133 [ToBTOpenue, 06001IeHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"
134 HToroBast KOHTpOJIbHASA paboTa




135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpEHME, 0606H_ICHI:IC, 1
crcTeMaTH3alus 3HaHUH
OBHIEE KOJIMYECTBO YACOB 10 136 1

I[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
Anrebpa u Hadana MareMatudeckoro ananmsa, 11 kmacc/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkimonepHoe o01iecTBo
«M3marensctBo «IIpocBemenue»

* Marematuka. Anre6pa u Hauajga MaTeMaTH4eCcKoro aHaimsa, 10 kimacc/
Mep3znsik A.I'., Homuposckuii J[.A., [TonsikoB B.M.; nox penakuueit
[Toponsckoro B.E., O6miecTBo ¢ orpaHn4eHHOM OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I11ECTBO
«M3parenbctBo «IIpocBemienne»

* Marematuka. Anre6pa 1 Hayajga MaTeMaTU4YEeCKOro aHanusa, 11 kmacc/
Mep3snsik A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakuuei
[Tononbckoro B.E., O0mecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieatp « BEHTAHA-I'PA®y; AknimoHepHOE 00IIIECTBO

«M3parensctBO «IIpocBenienne»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
» Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHAJIN3a, TeOMETPHS.
AnrebOpa u Havana MmaTeMatuyeckoro ananusa, 11 kimace/ Komsrun FO.M.,

TkaueBa M.B., ®enoposa H.E. u npyrue, Axkiinoneproe o01ecTBo



«3marensctBO «lIpocBemenue»

* MaTemaruka. Anrebpa v Hadajla MaTeMaTHdeckoro aHainusa, 10 kmacc/
Mep3snsik A.I'., Homuposckuii JI.A., [Tonsakos B.M.; nox penaxkuuei
[Tomonbckoro B.E., O61iecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO
«3marensctBo «lIpocBemienre»

* Marematuka. Anredpa 1 Hayajga MaTeMaTU4YECKOro aHainusa, 11 kmacc/
Mep3znsik A.I'., Homuposckuii JI.A., [Tonsakos B.M.; nox penaxuuei
[Toponsckoro B.E., O61iecTBO ¢ orpaHUnYeHHOM OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y; AkiimoHepHOE 00IIIECTBO

«3marensctBO «lIpocBemienre»

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/ Poccuiickast aieKTpoHHas [IKOJIa

https://fipi.ru/ege ®UITA

https://lesson.edu.ru/ bubnuroteka [IOK
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