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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHalii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJIECHHS ¢ NOMOIIBIO MHIAYKLIHUN U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIeHHE W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyueHus yueOHoOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHalin3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPHpPETallUd  TOJIYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  MOpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MTOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajgaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOoro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKUE JIMHUK: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hadama
MaTeMaTUYecKoro aHamusa», <«MHoxecTBa M JIoTUKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOyueHust Ha YPOBHE CpETHETO 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIAsICh HOBBIMHM TEMAMHU U pazaenamu. /J[aHHbII yueOHbIN
KypC SBJSIETCS WHTETPATHBHBIM, IOCKOJIbKY OOBEIUHSET B cebe cojep:KaHue
HECKOJbKMX MaTeMaTUYECKUX TUCUUILUIMH, TaKUX Kak aiaredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsl MHOKECTB, MaTeMaThuueckas Jioruka u napyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaTroM, y HUX IMOCJIEI0BAaTEIbHO POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTUYECKYI0 MOJENIb PEAIbHOW CHUTYyallMd, MPUMEHATHh 3HaHUS,
MOJIyYCHHBIE TPU M3YYEHHH YYeOHOro Kypca, JJig PEHIeHUs CaMOCTOATEIbHO
c(opMyIMPOBAHHON MaTEeMAaTUYECKOW 3a/Jayu, a 3aTeM HHTEPHPETUPOBATH 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 OOYYarolIMMCs MHOKECTBA HATYpalbHBIX, IIENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
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 OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMM MX MPUMEHEHUS JUIsl PELEHUsS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pEaJU3yeTcs 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,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIINX 3HAYEHUN (QYHKIIHU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jorapudmbel. brarogaps uzyudeHuio anreOpandeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKK ACTYKTHBHBIX PacCyKICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamMH, TMpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa nmpeaiaraeT 3ppekTuBHbIC
WHCTPYMEHTBl I PEUICHUS IPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3a7ady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHAA «DyHKIMM W TpaQuKA» TECHO
NeperuieTaeTcs C JAPYTMMU JIMHUSMHU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs (GOPpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMU, HCCJIEAOBaTh MOJy4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIleJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMH B PA3JIMUHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHOW. Ero n3ydenne crocoOCcTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIH, UCIOJIb30BAHUIO aHATOTHH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JIOCTYITHBIX 00YyYaronuMcs, Tak KaK y HUX TOSBISETCS BO3MOXXHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMHN, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHUSI MATEMATHYECKHX MOJEJIEeN pealbHbIX CUTYyallUid,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
HKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMATILHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaroniyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYEeHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpaXx.



CopeprkaTenbHO-METOaUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBINA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3HbIE MaTEMaTUYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKM KaK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIINIICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I pelieHUs] MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHUS TNPHUKIAJHBIX 3a7ad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
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
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3YyJIbTaTa BHIYNCICHUMN.

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, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie 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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUl. OnpenenuTenb MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTEMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komnosumuss ynkumii. 'padux  QyHkmumn. DiaemMeHTapHbIe MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKUMHU. MaKCUMyMbl U MHHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduk KOpHs N-0i CTENEHU KaK GyHKIMUK OOpaTHOM CTENEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocoenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yowiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W WX CBOWCTBA. TOUYkM paspbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKU 1
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. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

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

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMuHbIX 00JacTeil HAyKU U PeasbHOM )KU3HH, UHTEPIpETaIs
MOJIyYEHHBIX PE3yJIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTbH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HhOPMYJIOH WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WuTerpan. ['eomeTprueckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp 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(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOT0 OOIIECTBA, TPEJACTABICHUE O MATEMaTHYECKHUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U ACSTEIbHOCTHIO YYEHOT0, 0CO3HAHUE TUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCyKIE€HUM, BOCIPUUMUYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THUTAHHWE, COATAHCHPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPodEeCCUOHAIBHOM  NESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSIKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COIMAIbHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSL IUBUJIM3AIIMH, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKU U MAaTEeMaTUYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieNICHUs MIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKAIIH,
OCHOBAHUS JIJIs1 000OIIEHUS M CpaBHEHHUSI, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPKICHHUAX, IpEAJIaratb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HanboJee MOAXOAAIUN C YYETOM CaMOCTOSTEIIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh THUMOTE3Yy, apTyMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpOBaTh OOOOIIEHHMS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIMOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSAX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3TUIHBIX BUOB U GOpM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JEeSATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEAMETHBIE PE3YJIbTaThl IO OTACJIBHBIM TeMaM paboyell mporpaMmbl yueOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

OIEpUPOBATh MOHATUAMU: APKCUHYC, aPKKOCUHYC U apKTAHI'€HC YMCIIOBOTrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera s
penieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENIN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAJIbHbIC, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM 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,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBanus rpaduKoB PyHKIINIA;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeNeHW KaK (PYHKIMM OOpaTHOM CTENEeHu ¢
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIIeHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruiecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MTOCIEIOBATENLHOCTD, CIOCOOBI 3aJaHuUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKIINH;

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

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

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3UILIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMH,

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHHBIC
ypaBHEHUS U HEPABEHCTBA.

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

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBHOE U LEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CcBOOOJHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMAYNIO, 3alUChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHICCKHE OMepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TIpU PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
jgorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

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

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJIE COUAIBHO-3KOHOMHYECKHUX, 3a71a4ax, IJisl ONpeaeIeHUs
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Hototona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBAMU MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3iejioB H TeM IPOrPaMMBbI Konrpoububie IIpakTHueckue
n/m Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
MHO0X€eCTBO IECTBUTENIbHBIX YNCET.
1 MHorousnensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHcTeMbl TMHEHHBIX YpaBHEHUN
5 Oynkuuu U rpapuku. CreneHHas QyHKIUS C 12 1
LeJIBIM [TOKa3aTeseM
3 Apudmerndeckuii KOpeHb N-0il CTEIICHH. 15 1
Hppanuonaibuble ypaBHEHUS
4 [TokasarensHas pynkmwms. [TokazareapHbIe 10 1
ypaBHEHHS
5 Jlorapudmuueckas QyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTrpruyeckue BHIpaXXEHUS U ypaBHEHUS 22
7 [TocnenoBaTenbHOCTH U IPOTPECCUN 10
Henpepeisabie pynkuuu. [IponsBognas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 5 ’
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1ienbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne Mpakruuec  UHppoBLIE
o Tema ypoka Beero KonrpoJibHeie K:e 06pasoBaTelh
padoThI
padoThbI HbIe pecypchl
MHOK€eCTBO, ONEepaLIMy HaJl MHOKECTBAMH M UX CBOMCTBA
Juarpammsbl Diinepa-Benna
3 [IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOTO anmnapara JJjist 1
peleHus 3a1a4
4 Panmonansubie unciia. OOBIKHOBEHHBIC U ICCATUIHBIE IPOOH, 1
MIPOLICHTHI, OECKOHEYHBIEC IEPHUOIUUECKHE TPOOHU
5 Panmonanshbie uncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOH, 1
MPOIICHTHI, OECKOHEYHBIC TIEPUOIUYECKHE IPOOH
5 [Ipumenenue npoOeit U IPOLIEHTOB IS pelIeHUs TPUKIIATHBIX 1
3a7a4
7 [Ipumenenue npoOeit U IPOLIEHTOB IS pEeIIeHUs TPUKIIATHBIX 1
3a7a4
8 JleficTBUTENBHBIE Unca. PalinoHanbHbIe U HPPALIMOHATIBHBIE 1
qyucna
9 Apudmernueckue onepanuu ¢ AeHCTBUTEILHBIMU YACIaMU 1
10 Monaynb IEMCTBUTENBHOTO YUCIIA U €0 CBOMCTBA
11 [TpubmmxEHHBIC BEIYMCIICHUS], PABUIIA OKPYTJICHUS, IPUKUIKA 1
Y OIICHKA pe3yNbTaTa BIYUCICHUN
12 OCHOBHBIE METOIBI PEIIECHUS LETbIX U APOOHO-PAITMOHATBHBIX 1

YpaBHEHUI U HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA LCIIbIX U I[pO6HO-paL[I/IOHaJIBHBIX

13 YpaBHEHHI U HEPABEHCTB

14 OCHOBHBIE METO/BI PELIEHUS LIENIBIX U IPOOHO-pALIMOHATIBHBIX
YPAaBHEHUN U HEPABEHCTB

15 MHorouseHsl OT OHOM NEPEMEHHOM. [leleHre MHOro4IeHa Ha
MHOTOWIEH ¢ ocTaTkoM. TeopeMa be3y

16 MHorousneHsl ¢ nenbiMu Kodpdunuentamu. Teopema Buera

17 Pemienue cuctem JTMHEHHBIX YpaBHEHHH

18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN
Marpuia cucteMsl JMHEHHBIX ypaBHeHHH. Onpeaenureib

19 MaTpHULIbI 2X2, €r0 FeOMETPUUECKHUI CMBICI U CBOWCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

20 Onpenenurens MaTPULBI 2X2, €r0 FeOMETPUUECKUN CMBICIT U
CBOMWCTBA; BHIYHCIICHUE €0 3HaYCHUs

21 [Ipumenenue onpeaenuTens Jisl pelIeHNs CUCTEMbI TMHEUHBIX
ypaBHEHUH

29 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO CUCTEMBI JINHEHHBIX
YpaBHEHUU

23 Pemenue npukianHbIX 3aa4 ¢ IOMOIIBIO CUCTEMBI JIMHENHBIX
ypaBHEHUH

24 KonTponbhas padota: "PannonaibHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBl TMHENHBIX YPaBHEHUN"

o5 OyHK1Ms, crocoObl 3aganus GyHkiuu. Bzaumuo oOpaTtHbie
¢byuxun. Komnosunus ¢pyHknuit

26 I'padux GpyHkumu. DnemMeHTapHble npeoOpa3oBaHus rpaduxkos
byHKIUH

97 O6nacTh onpeneneHus: © MHOXKECTBO 3HaueHu GpyHkunu. Hymnu

¢bysakun. [IpoMexyTKH 3HaK MOCTOSHCTBA




Uérnele u HeuéTHBIE QyHKIMH. [leproandeckue QyHKIUN.

28 [IpoMexyTKH MOHOTOHHOCTU (HYHKIIUU

29 Maxkcumymbl 1 MUHUMYMBI hyHKIH. Hanbomnbinee u
HaMMEHbIIee 3HaYeHNE (PYHKIIUH Ha TIPOMEXKYTKE

30 Jluneiinas, kBaapaTuyHas U ApOOHO-TMHEHHAs yHKITUN

31 DneMeHTapHOe HCCIIeI0OBaHUE U MTOCTPOEHHE IPauKOB 3TUX
byHKIUH

39 DneMeHTapHOe Hcciel0BaHue U TOCTPOEHHE IpauKOB 3TUX
byHKIUH

33 Crenens ¢ nenbM nokasareneM. bunom Hetorona

34 Crenens ¢ nensiM nokasareiaeMm. bunom Herorona

35 CrenenHast GyHKLUSA C HATYPAJIbHBIM U LEJIBIM [TOKA3aTEIEM.
E€ cBoiicTBa u rpaduk

36 Konrponsnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpa¢pux"

37 Apudmernueckuii KOpeHb HaTYpaIbHOI CTENIEHU U €T0
CBOMCTBA

38 Apudmernueckuit KOpeHb HaTYPaJIbHON CTENIEHH U €T
CBOMCTBA

39 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKESHHUN, COACPIKAIIINX
CTETIeHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIIINX
CTETIeHU U KOPHU

41 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX
CTENEeHU U KOPHU

4 Wppanmonansabie ypaBHeHUsI. OCHOBHBIE METOBI PEIICHUS

HMPPALMOHAIIBHBIX YPABHEHUN




WppanmonansHblie ypaBHeHN. OCHOBHbBIE METO/BI PELLIECHUS

43 UppaloOHAIbHBIX YPaBHEHHH 1

44 Wppaumonansubie ypaBHeHUsI. OCHOBHBIE METOBI PEIICHUS 1
UppalMOHABHBIX YPaBHEHHHA

45 PaBHOCHIIBHBIE TEPEXO/IbI B PEIIEHUN UPPALMOHAIBHBIX 1
ypaBHEHUU

46 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH HUPPALIHOHATBHBIX 1
ypaBHEHUU

47 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH UPPAIIOHATBHBIX 1
ypaBHEHHH

48 PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILIEHUH UPPALMOHAIBHBIX 1
ypaBHEHUH

49 CoiicTBa u rpaduk KOpHS N-0i CTENEeHN KaK (QyHKIUN 1
00paTHOM CTENEHH C HaTypaJIbHBIM MTOKa3aTeIeM

50 CoiicTBa u rpaduk KOpHS N-0if CTENEeHN KaK (QyHKIIUN 1
0oOpaTHOM CTENEHU C HaTypajIbHbIM MTOKa3aTeleM

51 KonrtponbHas padora: "CpolicTBa 1 rpaguk KOpHs N-0i 1
creneHu. VppanyoHaibHble ypaBHEHUS"

52 Cremnens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

53 CreneHb ¢ pallOHaJILHBIM TOKa3aTeleM U e€ CBOHCTBa 1

54 Cremnens ¢ pallMOHATBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1

55 IToka3zarenbHas GyHKIM, €€ CBOMCTBA U rpaduk 1

56 Wcnonp3oBanue rpadrka QyHKINN I pelIeHUs] ypaBHEHUI 1

S7 Hcnonp3oBanue rpaduka QyHKINN I pelIeHUs] ypaBHEHU I 1

58 IToka3zarenbHble ypaBHEHUS. OCHOBHBIE METOBI PEIICHUS 1

ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ




Iloka3zaTenbHbIC YpaBHCHMUA. OcHOBHEIC MCTObI pCHICHUSA

59 MOKa3aTeIbHBIX YPaBHEHUI 1

60 [TokazarenpHble ypaBHEHUSI. OCHOBHBIC METO/IBI PEIIICHHUS 1
MOKa3aTeIbHBIX YPABHCHHIMA

61 Kontponbnas padota: "[lokazarenpHas GyHKIHS. 1
[TokazaTenbHble ypaBHEHUA"

62 Jlorapudm uucna. CoiicTBa Jorapugpma 1

63 Jlorapudm yucna. CpoiicTBa orapugpma 1

64 Jlorapudm uucna. CoiicTa jorapugpma 1

65 JlecsiTuuHBIE U HATYpaJbHBIE TOTapUPMbI 1

66 JlecsiTuuHbIE U HATYpaJIbHBIE JIOTaPU(PMBI 1

67 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHX JIOTAPUDMBI 1

68 [IpeobOpaszoBanue BeIpaXKEHUM, COIEPKAIIUX JTOTaprUPMBbI 1

69 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHX JIOTAPUDMBI 1

70 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U TpauK 1

71 Jlorapudmuueckas pynkuus, e€ cBolicTBa U rpapuk 1

72 Hcnonb3oBanue rpaduka GyHKIMK IS pelIeHUs] ypaBHEHU N 1

73 Hcnonbp3oBanue rpaduka QyHKUINN AJIs pELIEHUs] ypaBHEHUI 1

74 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/BI PELICHUS 1
norapuMUYECKUX ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METOIbI PEIICHUS 1
norapuMUYECKUX ypaBHEHUI

76 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/IbI PELICHUS 1
Jorapu(PMUIECKUX YpaBHEHUN

77 PaBHOCUIIBHBIE TIEPEXObl B PEIICHUH JTOTapH(PMUIESCKIX 1

ypaBHEHUU




PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JOTapU(PMUUECKUX

78 . 1
YpaBHCHHIA
79 Kontponsnas padora: "Jlorapudpmuueckas pyHKIus. 1
Jlorapudpmuueckue ypaBHeHUS"
80 CHHYC, KOCHHYC, TAHI'€HC ¥ KOTAHICHC YUCIIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC YMCIIOBOTO apryMEHTa 1
82 ApKCUHYC, apKKOCHHYC ¥ apKTaHI'CHC YUCIIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTCHC YHCIOBOTO apryMeHTa 1
84 Tpuronomerpuieckas OKpy>KHOCTb, OTIPEICIICHHUE 1
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIOBOTO apryMeHTa
g5 TpuroHomerpuieckas OKpy>KHOCTb, OTIPEICIICHHUE 1
TPUTOHOMETPHUYECKUX (DYHKIIMH YUCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
87 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
89 OcHOBHBIE TPUTOHOMETpPUYECKHE POPMYIIBI 1
90 [IpeoOpazoBaHre TPUTOHOMETPUUYSCKUX BBIPAKCHUN 1
91 [Ipeobpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUN 1
92 [IpeoOpazoBaHre TPUTOHOMETPUUYSCKUX BBIPAKCHUN 1
93 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN 1
94 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUN 1
95 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH 1
96 Perrenre TpuroHoMeTpUUECKUX YpaBHEHUM 1
97 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH 1
98 Perrenue TpuroHoMeTprUUECKUX ypaBHEHUM 1
99 Pemenue TpUroHOMETpUYECKUX ypaBHEHUH 1




100 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

101 Kontposnbnas padota: "TpuroHoMeTpruiecKue BEIPAKECHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUA"

102 [TocnenoBarenbHOCTH, CLIOCOOBI 3a1aHUS 1
nocaeaoBaresbHOCTe. MeTo MaTeMaTu4ecKo HHAYKIIUN

103 MOHOTOHHBIE ¥ OTPaHUYEHHBIE IIOCIIEI0BATEIBLHOCTH. McTOpus 1
aHann3a OECKOHEYHO MaJIbIX

104 Apudmerrdeckas Iporpeccus 1

105 I'eomeTpuyeckas mporpeccus 1

106 beckoneuno yObIBaroIasi reoMeTpuieckas mporpeccus 1

107 Cymma OeckoHE4HO yOBIBarOIIeH reOMETPUUECKOM MPOTrpeccuu 1

108 JInHEeWHBIN U 3KCITOHEHIMaNbHBIN pocT. Uucno e. opmyia 1
CJIO’KHBIX TPOLIEHTOB

109 JInHelHbIi U 3KCcrIOHEeHIMaNbHBIN pocT. Yucno e. opmyna 1
CJIOKHBIX MPOLIEHTOB

110 Vcnonp30BaHne MPOTPECCHH TS PEIICHUS PEaTbHbIX 33124 1
MIPUKIIQJHOTO XapakTepa

111 Kontponbnas pabdota: "[locinenoBarensHOCTH U Iporpeccun” 1

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa 1

113 Touka pa3pbiBa. AcUMNTOTHI IpauKOB PyHKINH 1

114 CaoiicTBa (DyHKIMI HEPEPHIBHBIX Ha OTpe3Ke 1

115 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha OTPE3KE 1

116 MeTto MHTEpPBaJIOB ISl PEIIEHNS HEPABEHCTB 1

117 Meroa MHTEpBAJIOB JUIsl pELIEHUS] HEPABEHCTB 1

118 MeTtoa MHTEpPBaJIOB ISl PEIIEHNS HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUH JIJIs1 peIIeHUs 1

3aaa4




[TpumMeHeHne CBOWCTB HEMIPEPBIBHBIX (DYHKUINHN IS PEILICHHS

120 1
3ajau

121 [lepBast u BTOpas Npou3BOIHbIC PYHKIIUU 1

122 Omnpenenenue, TeOMETPUUIECKUA CMBICI IIPOU3BOTHON 1

123 Onpenenenue, GU3NMYECKUN CMBICIT POU3BOTHOM 1

124 YpaBHeHHE KacaTeIbHOU K rpaduKy )YHKITUU 1

125 VYpaBHeHHE KacaTeNbHOU K TpapuKy GyHKIUN 1

126 [Ipou3BoHBIE AIEMEHTAPHBIX (PYHKIINUN 1

127 [Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKINH 1

128 [Tpou3BoHast CYMMBI, IPOU3BECHHS, YACTHOTO ¥ KOMIIO3HIIUU
byHKIUH

129 [Tpon3BoaHasi CyMMBI, TPOU3BEICHHS, YACTHOTO H KOMIIO3UIIUU 1
byHKIUH

130 [Tpon3BoaHasi CyMMBI, TPOU3BEICHHS, YACTHOTO H KOMIIO3HUIIUU 1
byHKIMIA

131 KontponsHas padora: "[IpouszBoanas” 1 1

132 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIs 3HAHUN: 1
"VpaBHeHus"

133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIMs 3HAHU: 1
"OyHKIIN"

134 HToroBasi KOHTpOJIbHASA paboTa

135 Hrorosas koHTpOIBHAS paboTa

136 [ToBTOpEeHME, 06001IeHNE, CCTEeMAaTH3allksl 3SHAHUN

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Konrpoabubie IIpakruueckue B —
padoTshI padoTshI pecypeni
1 [IpumeHeHne MPOU3BOTHON K UCCIICIOBAHUIO () YHKIIUHA 1
HA MOHOTOHHOCTb U DKCTPEMYMBI
2 [TpumeneHne TPON3BOTHON K UCCIEIOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTb U DKCTPEMYMBI
3 [TpumeneHne NpoN3BOIHON K UCCIEIOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTb U AKCTPEMYMBI
4 [TprMeHeHre NPOU3BOIHOM K MCCIEIOBAHNIO (DYHKIIMN 1
Ha MOHOTOHHOCTb U DKCTPEMYMBI
5 [TpumeneHne TpPON3BOTHON K UCCIEIOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTb U DKCTPEMYMBI
5 [Ipumenenue mpon3BOIHOM K HCCIIET0BAHUIO (QYHKIIUH 1
HA MOHOTOHHOCTb U SKCTPEMYMBI
7 HaxosxneHne HauOoJbIero 1 HAMMEHbIIETo 3HaYeHUs 1
HENpepbIBHON (PYHKIIMU HA OTPE3Ke
8 Haxoxaenne HanbombIIero 1 HAUMEHbBILIET0 3HAYSHUS 1
HENpepbIBHON (PYHKIIMU HA OTPE3Ke
9 Haxoxnenre HauboIbIero 1 HAMMEHBIIET0 3HAaYeHUS 1
HenpepbrIBHON (YHKIIUU HA OTPE3Ke
10 HaxoxeHre HauOobIIero 1 HAMMEHbBIIETO 3HAUYSHUS 1
HENpepbIBHON (PYHKIIUU HA OTPE3Ke
11 Haxoxnenre HanboIb1Iero 1 HAMMEHbIIETO 3HAYeHUS 1

HEenpepbrIBHON (YHKIIUU HA OTPE3Ke




HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIICTO 3HAYCHHUS

12 HENpepbIBHON (PYHKIIMU HA OTPE3Ke

13 [IpumeHeHre npOu3BOIHOM [l HAXO0XKACHUS
HAWTYYIIero peleHus B MPUKIATHBIX 33aJauax

14 [TprMeHeHne NPOU3BOIHOMN JIs1 HAXOXKAECHUS
HaWIyYIlero pelieHus B IPUKIAIHbIX 33aJa4ax
[IpuMeHeHne NPOU3BOIHOM IS OIIPENEIEHUS CKOPOCTH

15 1 YCKOPEHHMsI TpoIiecca, 3aJaHHOTr0 (hOpMYJIOi HtH
rpagukoM
[IpuMeHeHne NpON3BOIHOM IS OIPENEIEHUS CKOPOCTH

16 ¥ YCKOpPEHHSI IpoIecca, 3a[aHHOr0 (POpMYIION M
rpaduKoM

17 Komnoszumus ¢pyHkimii

18 Komnosunus ¢pyHknumit

19 Komnosunus ¢pyHknumit

20 ['eomeTpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHON
IJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUI Ha KOOPAUHATHOM
MJIOCKOCTH

29 Konrponsnas pabdora: "VccnenoBanue GpyHKIMii ¢
MOMOIIbIO TPOU3BOAHON"

23 ITepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpa3zHble aemMeHTapHbIX GyHKIMH. [IpaBua
HaXOKJICHUS TIEPBOOOPAZHBIX

o5 [TepBooOpa3uble aneMeHTapHbIX QyHKIMA. [IpaBuna
HaXO0’KJICHUS IepBOOOPA3HBIX

26 UnTerpain. ['eomeTpudeckuii CMbICI HHTErpaia




Brruucnenue onpeaenéHHOro HHTErpaa mno Gopmye

27
Hgerorona-Jleiiouuma

08 Brruucnenue onpeaenéHHOro HHTErpaa mno Gopmyie
Herotona-Jleiioauna

29 [TpuMeHeHue MHTErpaa A HAXOXKACHUS IUIolaei
IJIOCKUX QUTYP

30 [IpumeHnenue nHTerpana s HaxoXAeHUsI 00bEMOB
reOMETPUYECKUX Tell

31 [Tpumeps! pemennit udpepeHraaTbHbIX YpaBHEHUN

32 [Tpumeps pemenuit AuddepeHnnaibHbIX YpaBHEHHIMA
MareMaTH4ecKoe MOJICITMPOBAHNE PEATbHBIX

33 IPOIIECCOB ¢ TOMOIIBIO Au(epeHrnanbHbIX
ypaBHEHUI

34 KoHntpoinbnas padora: "[lepBoobpaznas u uHTErpan”

35 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U
rpaduxu

36 Tpuronomerpuyeckue GyHKIIMH, UX CBONCTBA U
rpaduku

37 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

38 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U
rpaduxu

39 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U
rpaduxu

40 OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C
MOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH

41 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHUH C

MTOMOILIBIO TPUTOHOMETPUYECKON OKPYKHOCTH




OT060p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C

42 MOMOIIbIO TPUTOHOMETPUUECKON OKPYKHOCTHU 1

43 OT160p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C 1
[IOMOUIbIO0 TPUTOHOMETPUUYECKON OKPYHKHOCTHU

44 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1

45 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

48 Kontponbhas pabota: "['paduku TpUroHOMETpHYECKUX 1
¢byukuuii. TpuroHomerpuueckrue HepaBeHcTBa"

49 OcCHOBHBIE METOIbI PEILIEHHUS TOKA3aTEIbHbBIX 1
HEPABEHCTB

50 OcCHOBHBIE METO/IbI PELLIEHUS TOKA3aTEIbHbBIX 1
HEPABEHCTB

51 OcCHOBHBIE METOIbI PEIICHUs TOKA3aTEIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTEeIbHBIX 1
HEPaBEHCTB

53 OcHOBHBIE METO/IbI PELLIEHUs JTOrapu(PMUIECKUX 1
HEPABEHCTB

54 OCHOBHBIE METO/IbI pelIeHUs JJorapu(PMUIECKUX 1
HEPaBEHCTB

55 OcHOBHBIE METO/IbI PeIIeHUs JTorapuPMUIECKUX 1
HEPaBEHCTB

56 OcHOBHBIE METO/IbI PEIIeHUs JTorapuPMUIECKUX 1

HEpPaBEHCTB




OCHOBHBIC MCTOJbI pCHICHUA UPPALIUMOHATIBHBIX

S7
HEPABCHCTB

58 OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIBHBIX
HEPABEHCTB

59 OcHOBHBIE METOBI PEILICHUS UPPALIUOHATIBHBIX
HEPABECHCTB

60 OCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIBHBIX
HEPABCHCTB

61 ['paduueckue MeTob! penieHus: UppaoHaIbHBIX
ypaBHEHUU

62 ['paduueckue MeTO bl PELICHUs UPPALMOHATIBHBIX
YpaBHEHUU

63 I'paduueckue meTob! pereHus moKa3aTeIbHbIX
ypaBHEHUI

64 I'paduueckue meTob! perieHus moKa3aTelbHbIX
HEPABEHCTB

65 I'paduueckue MeTOIbI PEeLICHNS JTOrapUPMUUECKUX
yYpaBHEHUHU

66 I'padmuueckue meTos! penieHus JorapupMuIecKux
HEPABEHCTB

67 I'paduueckue MeTo bl pelIeHus J0rapuPpMUIECKIX
HEPABEHCTB

68 I'paduueckue MeTo bl pereHHs oKa3aTeIbHbIX U
JOrapupMHUUECKUX ypaBHEHUH

69 ['padmyeckue METOABI peLIeHHs TOKA3aTEIbHBIX U
norapu(MUUECKUX YpaBHEHUN

70 I'paduueckue MeTo bl peleHHs MoKa3aTeIbHbIX U

norapu(pMUIECKIX HEPABEHCTB




I'paduueckue MeTOBI pelIeHuUs TOKa3aTeIbHBIX U

71 1
Jorapu(pMUUECKUX HEPABEHCTB

79 KonTtponpHas padora: "UppanroHalibHEIE, 1
noKaszarteJbHbIC U JorapudMuieckue HepaBeHcTBa"
KomruiekcHbie uncia. Anredpandeckas u

73 TPUTOHOMETpHUYECKask (POPMBI 3aITUCH KOMITJIEKCHOT'O 1
yucna
KomruiekcHbie uncia. Anredpandeckas u

74 TPUTOHOMETpHUYECKask (DOPMBI 3aITUCH KOMILJIEKCHOTO 1
yucna

75 ApudmeTrndeckne onepanuu ¢ KOMIICKCHBIMH 1
yHuCcllaMu

76 ApudmeTnueckue onepanuu ¢ KOMIJIEKCHBIMU 1
yHuCcllaMu

77 N300paxeHne KOMIJIEKCHBIX YHCET Ha KOOPIUHATHON 1
IJIOCKOCTH

78 N306pakeHne KOMIIEKCHBIX YHCEN HAa KOOPAWHATHOU 1
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3 1
KOMIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oii crenenu us 1
KOMIUIEKCHOTO YHCIIa

81 [TprMeHeHre KOMIUTEKCHBIX YUCEIT JUTS PEIICHUS 1
(U3HYECKUX B TCOMETPHUSCKUX 3a1a4

82 KonTtponbhas padora: "Kommuiekchsie uncna” 1

83 HarypanbHble u 1ebie Jrciia 1

84 Harypanbnble u nensie yucna 1

85 [IprMeHeHne NpU3HAKOB JETUMOCTH LIEJIBIX YUCEN 1




86

HpI/IMeHeHI/Ie MIPHU3HAKOB JCJIMMOCTHU LECJIBIX YUCCII

HpI/IMeHeHI/IC IIPU3HAKOB ACIIMMOCTH LEJIbIX YHNCCII:

87 HO/l u HOK

88 [IpuMmeHeHrne NPU3HAKOB AE€IMMOCTH LEJIBIX YMCEIL:
HOI n HOK

89 [IpuMeHeHne IPU3HAKOB ACIUMOCTHU LEIbIX YUCEIL:
OCTaTKH 10 MOJYJIIO

90 [TpuMeHeHne NPU3HAKOB AE€IMMOCTH LEJIBIX YMCEIL:
OCTaTKH 110 MOZYJIIO
[TpuMeHeHne NPU3HAKOB AE€IMMOCTH LEJIBIX YMCEIL:

91 anroput™ EBKimnzaa i peleHus 3a1ad B LEbIX
YHUCIIax

92 KonTtposnpnas padora: "Teopust nenbix yrucen”

93 Cucrema ¥ COBOKYIIHOCTb ypaBHEHM. PaBHOCHIIBHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUSA

94 CucremMa 1 COBOKYITHOCTh ypaBHEHMI. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBUS

95 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEMN
palMOHAIBHBIX YPaBHEHUHN

96 OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
VPPaLMOHATIBHBIX YPABHEHUN

97 OcCHOBHBIE METOBI PELLIEHUS CUCTEM U COBOKYITHOCTEN
NIOKAa3aTeNbHbIX YPAaBHEHUN

98 OCHOBHBIE METO/IbI PEIIEHUS CHCTEM U COBOKYITHOCTEM
MTOKa3aTeJIbHBIX YPaBHEHUU

99 OcHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN

JorapupMHUUECKUX ypaBHEHUH




OCHOBHBIC MCTOJbI pCICHUA CUCTCM U COBOKynHOCTCﬁ

100 .
JOrapu(pMHUUECKUX ypaBHEHUIN
[IpuMeHeHne CUCTEM K PEIICHUI0 MaTeMaTHYECKIX

101 3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTe HAYKU U
peanbHON )KU3HU, HHTEPIIPETAIUS ITOJTyUYSeHHBIX
pe3ynbTaToB
[TpuMeHeHHe crcTeM K PelIeHUI0 MaTeMaTHYECKUX

102 3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTe HAYKU U
pearbHON )KU3HH, HHTEPIIPETAIUS TTOTyYSHHBIX
pe3ynbTaToB
[TprMeHeHNEe HEPaBEHCTB K PELICHUIO MaTEMAaTHYECKUX

103 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX o01acTeil Hayku U
pearbHON )KU3HH, HHTEPIIPETAIUS TTOTYISHHBIX
pe3ynbTaToB
KonTponbhas pabota: "CucteMbl paliliOHaIbHBIX,

104 UppalMOHATIBHBIX MTOKA3aTEIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHHH"

105 PannonanbHbIe ypaBHEHHS ¢ TapaMeTpaMHu

106 PannonanbHble HEpaBeHCTBaA ¢ TapaMeTpaMu

107 PannonanbeHbIe cucTeMBI ¢ TapaMeTpaMu

108 WppanmonansHeie ypaBHEHHUS, HEPABEHCTBA C
napameTpamu

109 HppanmoHanbHble CUCTEMBI C ITApaMETPaMu

110 [Toka3zarenbpHBIC YpaBHEHMS, HEPABEHCTBA C
napameTpamu

111 [loka3zarenpHble CUCTEMBI C TApAMETPaMU

112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C

napameTpamu




113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu 1

114 TpuronomeTpudeckue ypaBHEHHs C ITapaMeTpaMu 1

115 TpuroHomeTpruuecKue HEPABEHCTBA C TapaMETPAMU 1

116 TpUroHomeTpu4ecKue CUCTEMBI € ITapaMeTpamMu 1
[TocTpoeHue u uccnea0BaHne MaTeMaTUYECKUX

117 MoOJIeNIel peaIbHBIX CUTYAIIMi C ITOMOIIBIO YpaBHEHUH C 1
napaMeTpamu
[TocTpoenue u rcciae0BaHNe MATEMATUIECKIX

118 MOJIEEN PEANbHBIX CUTyallMid C OMOIIBIO CUCTEM 1
YpaBHEHHUI ¢ TapaMeTpaMu
[TocTpoenue u rcciaen0BaHNEe MaTEMATHYECKIX

119 MOJIENEN PEANbHBIX CUTyallMid C IOMOIIBIO CUCTEM 1
YPaBHEHUH € ITapamMeTpamMu

120 KonTponbnas pabota: "3anauu ¢ napamerpamu” 1

121 [ToBTOpenue, 0600IIEeHNE, CUCTEMATH3AIMS 3HAHUN: 1
"VpaBHeHus"

122 [ToBTOpeHnue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUI: 1
"VpaBuenus"

123 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"VpaBHenus. CucreMsl ypaBHEHHN"

124 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIINS 3HAHUI: 1
"HepaBenctaa"

125 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3alIHsI 3HAHUM: 1
"Hepasencrna"

126 [ToBTOpEeHue, 06001IeHNE, CHCTeMaTU3allNs 3HAHUNA: 1
"HepaBencraa"

127 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIHsI 3HAHUM: 1

"IIpousBoaHas u €€ npuMeHeHue"




[ToBTOpenue, o6o0IIEeHNE, CUCTEMATH3AIMS 3HAHUHA:

128 ) 1
"[IponsBoaHas u e€ npumMeHenue"
129 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3allNs 3HAHUNA: 1
"IIponsBoaHas u €€ npuMeHeHue"
130 [ToBTOpenue, 006001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"UuTerpan u ero npuMeHeHue"
131 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3alINs 3HAHUNA: 1
"®yHkuun"
132 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3aINS 3HAHUN 1
"OyarIun"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"OyHkuun"
134 Wrorosas koHTpoJsibHasA paboTa 1 1
135 HroroBast KoHTpoIbHAs paboTa
136 [ToBTOpEeHUe, 06001IeHNE, CHCTEMAaTH3aIUsl 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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