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INOACHUTEJIBHASA 3AIIMCKA

VY4eOHblii Kypc «Anredpa W Hayalla MaTeMaTHYECKOTO aHaJIN3a» SBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M IPYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

Y4eOHblii Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY JJIi YCIICIIHOTO OBJAJCHHUS 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMIA Pa3BUTHUSI 3KOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajireOpbl M MaTeMaTHYE€CKOrOo aHaju3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHS ¢ NOMOIIBIO MHIAYKLIHUN U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIeHHE W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTHIO0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHaJln3a» 00ydYaroIIMecs IMOIY4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 33]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJEH PEANbHBIX CUTyaluH,
UHTEPHpPETallud  TOJYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  OpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS 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
JEATEeIIbHOCTH, TpeOyroued MNpOAOKUTEIbHON KOHIICHTpPAllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbrar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TUHUM: «YHucna
U BhIUUCIEHUD», « DyHKIIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKOro aHanu3a», «MHoXecTBa U JiorTMKa». Bce OCHOBHbIE
COJIepPKaTeIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSDKEHUM JIBYX JIET



oOydeHHus] Ha YpOBHE CpeIHEero oOImero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT Ipyra U MOCTENEHHO HACHIIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yu4eOHBIA KypC SIBISIETCS MHTETPATUBHBIM, IIOCKOJIBKY OOBequHSIET B cebe
collepKaHNEe HECKOJIbKUX MAaTeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETPHSI, MAaTEMATHYECKUI aHaINM3, TEOPUS MHOXKECTB, MaTeMaTHYECKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaACBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MAaTEeMaTHYECKYyI0 MOJETb pealbHOMI
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YIEOHOTO Kypca, IS
pelIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3aJau, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenpbHO-MeTOAUMYECKass JTUHUA «YUucina ¥ BBIYMCICHUS» 3aBepIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanusi. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMINX B CEOsl MCIOJIb30BAHUE PA3IMYHBIX
dbopMm 3amucu YHuCiIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYyYaIOIMMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B  KakaoM M3 53THUX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIeNu(pUIECKUEe 3a7aud MU ONEepaluu: JeJICHHe Haleo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCEN, OcCOoOble CBOMCTBA
paIMOHAIBHBIX M WPPAINMOHATIBHBIX YHCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIUPEHUIO KPyra HCIOJIb3YEeMbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpyeTCsT TIPEACTABIICHUE O SAMHCTBE MaTEMaTHKH KaK HayKH W €€ pOJIh B
MOCTPOEHUU MOJIENICH PEeaJIbHOTO0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETHU3AIHSI.

Jluaust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
pasaene IlporpamMMmbl TpemnyCMOTPEHO peUICHHE COOTBETCTBYIOMIMX 3afad. B
pesynbrare OOydYarolIvecss OBJAJACBAIOT PA3IMYHBIMH  METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYCCKUX YpPaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKaiux MmapaMeTphl. [lojydeHHBIE YMEHHUS IIMPOKO HCIIOIB3YIOTCS TIPH
UCCJICTOBaHUH (DYHKIIMA C TIOMOIIBI0 TMTPOU3BOAHON, TPHU PEIICHUH TPUKIIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXKJECHUE HAMOOJBINNX U HAUMEHBITUX 3HAYCHUN (PYHKIUU.
JlanHasi comepkaTeNbHasi IMHUS BKJIIOYAeT B ce0s Takke (HopMUpOBaHHE YMEHUN
BBITIOJIHATh ~ pacd€Tel 1O  ¢opMynaMm, MpeoOpa3oBaHHUS  PAMOHATIBHBIX,



UppALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHHUI,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia  MPOUCXOJIWT  JajbHEWIEEe  Pa3BUTHUE  AJTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QopMamu,  MpPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DyHKIIUUM U TpaduKu» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSAMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepuana. M3ydeHue CTeneHHoMH,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pElICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
ynensieTcs: (popMHpOBaHUIO YMEHHUS BbIpakaTh (OpMyJamMH 3aBUCUMOCTU MEXKIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUU HalleJIeH Ha Pa3BUTUE YMEHUUN
Y HABBIKOB, ITO3BOJISIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXKJy BEJIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cioBecHol. Ero msydenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

ConepxarenpHasg nuHUsA «Havama mMareMaTrM4yeckoro aHajan3a» MO3BOJSET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX O0OYyYaroIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAUEHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEIEH pealbHbIX CHTyaluH,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B IPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3aJladax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTpakTHOro, (OpMaIbHO-JIOTHYECKOTO0 U
KpPEaTUBHOTO MBIIIJICHUs, (OPMUPOBAHUIO YMEHUH pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaOT O
BBIJIAIOLIUXCSl pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsl 3JIEeMEHThl TEOpPUHM MHOXKECTB M MAaTeMaTH4eCKOW JOrMKu. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS IPOHU3BIBAIOT BECh KYypC LIKOJIBHOW MAaTEMATHK!
U TIpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONIMI BCE pa3eibl



MaTeMaTUKU M €€ MPUIOKEHUH, OHU CBSI3bIBAIOT pa3Hble MaTeMaTUYEeCKHe
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe wenoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOYy4aroleMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTeMaTUKHU U MCIOJIb30BATh €ro JJIsl BHIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM M CJEJAOBAHHE OMNpPENEIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTeMaTUYECKOW JIOTMKH CHOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
0Oy4JaroIuXcs, TO3BOJISIET UM CTPOUTH CBOU PACCYKIICHUS HAa OCHOBE JIOTHIECKUX
npaBui, GOPMUPYET HaBBIKM KPUTHUIECCKOTO MBIIIJICHHUS.

B yueOHOM Kkypce «AnreOpa M Hauyajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYE€CKOTO MOJIEIMPOBAHUS, KOTOpPbIE MPU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIEICH peabHBIX
CUTyalluid, HWCCIEIOBaHMUS JTUX MOJIeJIed ¢ MOMOIIBI0 amnmapara aiareOpbl u
MaTEMaTUYECKOr0 aHalin3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTrpaMMBbI, MOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IHIMPOKO HMCIIOJIB3YETCs JJIA pelieHus] MpUKIaaHbIX 3anad. [lpu
pelIEHNH  peabHBIX  MPAKTUYECKUX  3aJad  oOydaromuecsi  pa3BUBAIOT
HaOJI0/IaTeIbHOCTh, YMEHHE HaXOJIWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W KOHKPETH3UPOBAaTh  MpoOsIeMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM Yy4eOHOTO Kypca «Anredpa 1 Havasa
MaTeMaTHYECKOr0 aHAJIN3ay.

Ha wu3yueHune yuyeOHOro kypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue apoou. IlpuMmeHeHue npoOeil U HPOLIEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BHIYUCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenr ¢ menbpIM  mnokaszareneM. bmaom Hrerorona. MHcmonb3oBanme
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

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



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MaTpUllbl 2X2, €ro reoMEeTPUYECKUH CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U OIPEIETUTENECH.

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus GyHKIUMU. B3aumHO o00paTHbIe (QYHKIHH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

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

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yobiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



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

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, 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. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
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, airoputMma EBknuaa 1j1s penieHus
3a/1a4 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 uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 Pa3IuyHbIX oOJacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

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.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

[IpuMeHeHnEe TPOU3BOAHOM UL HAXO0XKICHUS HAWJIY4dIEero pElIEHUs B
NPUKIAJAHBIX 3aJ]adax, JUIsl OIpPENENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuterpana no gopmyne Herotona-JleiiOnuna.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOIECCOB C€ MOMOLIbI0 U depeHInanibHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00yUJaIOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HUX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, 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€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
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 cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM ACsATEIbHOCTH, JTaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(DUKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTb BBIBOABl C MCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpolJeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSAMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLECCA, A TaKXKE BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM 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 IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHMS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pElIEHNs, COINOCTABIIATh CBOM CYXAECHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
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
MPE3eHTAllMM U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh I€JIb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb 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 ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JpoOb, TPOIEHTHI, HWPPANMOHATFHOE YWCI0, MHOXKECTBA
pallMOHANIBHBIX U ICCTBUTENIbHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TTPABUIIA OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OINEPUPOBATh MOHATHEM: apUPMETHUUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIC YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3((UIMEeHTaMu, KOPHU MHOIOWIEHa, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3YJIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI IS TPeoOpa30BaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, Trpadux QyHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHUUA C HATypajJbHbIM U LEIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelbHAs WU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIONIb30BaTh rpaduku (YHKIMA JJI1  UCCIENOBAaHHUA MPOLECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHIATUSAMHU: ITOCIEI0BATENILHOCTD, CIIOCOOBI 3a1aHuUs
IIOCJIENOBATEIBHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENpEPbIBHbIE (DYHKLINH, TOUYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

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

BBIYKCIIATh [IPOU3BOJAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HIIMH
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh  MOHATHSMHU:  MHOXECTBO, ONEpaluy  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIpPEAEIICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOIO aHaIU3a:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO>KECTBA HAaTypAJbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKH JEIUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alKUChIBATh
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEpalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppallOHAIBHBIE, II0KAa3aTeJbHbIC,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHble CUTyallMd Ha $3bIKE aireOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh GYHKIUU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS PeaIbHBIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHS HAWIIYYLIEro pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJWUTh MEePBOOOpa3HBIC AJIEMEHTAPHBIX (QYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-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 YHUCIE COIUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie | Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/m MPOrpaMMbl Bcero Konrpoaenpie | - Mpakriieckue o0pa3oBaTejIbHbIE
padoThI padoThI pecypen
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne KoanuyecTBO 4acoB
Tema ypoka KoHTpoJibHbIE
n/n Bceero
padoThI
[ToBTOpeHue marepuana 9 kiacca
[ToBTOpenue marepuana 9 kiacca
BxonHoit KOHTPOJIb 1 1
4 MHO€eCTBO, ONepaluy HaJl MHOKECTBAMU U 1
HUX CBOMCTBA
Panmonansubie unciaa. OOBIKHOBEHHBIC U
5 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEeUYHbIE IEPUOANYECKUE APOOH
6 [Ipumenenue apobeii u IPOLEHTOB IS 1
perieHust MPUKJIaAHBIX 33729
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
perieHust TPUKJIAAHBIX 33729
8 JlericTBUTENbHBIC YKClIa. PalioHaabHBIE U 1
HppalMOHAIIbHBIE YHCIIa
9 Apudmerrueckue orneparum ¢ 1
e CTBUTEILHBIMH YHCIIAMH
10 Moaynb AeCTBUTEIBHOTO YHCIIA U €r0 1
CBOMCTBA
[TpubnmxEHHBIE BRIYUCIICHUS, TIPaBHUIIA
11 OKPYTJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa 1

BBIYUCIEHUHN




12

OCHOBHBIE METO/IbI pEUICHHUS LIETbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB

14

15

16

OCHOBHBIE METO/IbI pELIEHHUS LETbIX U
TpOOHO-pallMOHATBHBIX YPABHEHUI U
HEPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
Jlenenrie MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HeabMu Ko3(hpuiineHTamu.
Teopema Buera

17
18

Pemenne cucreM TMHEHHBIX YpaBHEHUN

Pemenue cucrem JIMHENHBIX ypaBHEHUI

19

Martpuna cucTeMsl JINHEWHBIX YPaBHEHHM.
Omnpenenurens MaTpuLbl 2X2, €ro
r€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYHMCIICHUE €TI0 3HAYCHUS

20

Onpenenurens MaTpULBl 2X2, €70
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYCHUS

21

22

[IpuMeHeHue onpenenuTens Al peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUN
Perenne npukiiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

23

Pemenue npukiagHbIX 3a/1a4 C TOMOIIBIO




CUCTEMBI JINHEWHBIX YPaBHEHUU

24

25

26

KontposbHas pabdota: "PanronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX YypaBHEHUN"

DyHKIUA, CTIOCOOBI 3a1aHus (DYHKITHH.
B3anmHuo oOpartubie ¢pyHkimun. Kommosurwst
byHKIUH

I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB GyHKUINN

27

OO0nacTh onpeeIeHus] © MHOKECTBO
3HayeHuid pyHkuuu. Hymn QyHKmm.
[TpomexyTKH 3HaK IMOCTOSTHCTBA

28

29

30

YéETHble ¥ HeYETHBIE PYHKIIUH.
[lepuognueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (DYHKIIH

MakcuMyMBbl U MUHUMYMBI (DYHKIIHUH.
HawnbGonbiiee 1 HauMeHbIIIee 3HAUCHUE
(GYHKITUN Ha IPOMEKYTKE

Jluneiinas, kBaapaTuyHas u JpoOHO-
TUHEWHas YHKIUH

31

32

33

DneMeHTapHOE MCCIeI0OBaHUEe U IIOCTPOCHUE
rpadukoB 3TuX QyHKUNN

DneMeHTapHOe UccieI0BaHuEe U IOCTPOEHHUE
rpaduKoB 3TUX HYHKLIUIH

CreneHb ¢ eTBIM TIOKa3aTeneM. brurom
Herorona

34

CreneHsb C LIEJIBIM ITOKa3aTeineM. buaom
HrroTrona




Crenennasi pyHKIUS C HATYPAJIbHBIM U

3 1eJsbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KontponsHas pabdora: "CrenenHast QyHKIIHSL.
E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HATYpPaTbHOU
CTEIICHH U €r0 CBOWCTBA

38 Apudmernueckuii KOpeHb HATYPATHHON
CTEIICHU U €r0 CBOWCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJIeprKaIlMX CTENEHHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJIep KallMX CTENEeHU U KOPHU
WppanmonansHble ypaBHeHN. OCHOBHbIE

42 METO/Ibl PEeIICHUs UPPALMOHATBHBIX
YpaBHEHUU
WppanmonansHeie ypaBHeHUsA. OCHOBHbBIE

43 METO/Ibl PELICHUS UPPALMOHAIBHBIX
YpaBHEHUI
WppanmonansHble ypaBHeHNsA. OCHOBHbIE

44 METO/Ibl PELIECHUS NPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE TTIEpEXObl B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI

46 PaBHOCHMIIBHBIE IEPEXOBI B PELICHUH
UPPalMOHAIBHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHEIC NEPEXO0abl B pCHICHUN

48 UpPpalMOHAIIbHBIX YpaBHEHUI
CgoiicTBa 1 rpaduK KOpHs N-0i CTETICHU KaK

49 GbyHKIMH 0OpaTHOW CTENEeHU ¢ HATypaJbHBIM
IIOKa3aTesneM
CoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU KaK

50 GyHKIIUM 00paTHOM CTENEHU C HaTypalIbHBIM
IIOKa3aTelneM
Konrtponsnas pabdora: "CpoiicTBa u rpadux

ol KOpHs N-o¥ creneHu. MppanvoHanbHbIe
ypaBHEHUS"

59 CreneHs ¢ pallMOHAIBHBIM [IOKA3aTENIEM U €€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

54 CreneHb ¢ palluOHAJIBLHBIM [TOKA3aTENeM U €€
CBOMCTBA

55 IToka3zarenbHast GyHKIMS, €€ CBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMH 115
pelIeHns] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUU A5
peuieHust ypaBHEHU I
IlokazarenbHble ypaBHEHUSA. OCHOBHBIE

58 METO/Ibl PEIICHNUS [T0KA3aTEIbHBIX
ypaBHEHUU

59 IlokazarenbHble ypaBHEHUSA. OCHOBHBIE




METO/Ibl PEIICHHS TOKA3aTEeIbHBIX
ypaBHEHUI

ITokazarenbHble ypaBHEHUSA. OCHOBHbIE

60 METOBI pPEIICHUS TTOKa3aTeIbHbIX 1
YpaBHEHUU

61 Kontponbnas padota: "[loka3arenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm uucna. CpoiicTBa orapupma 1

63 Jlorapudm uucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. CpoiicTBa orapudpma 1

65 JlecsiTuuHBIE U HATYpaJIbHbIE JJOTapUPMBbI 1

66 JlecsiTuuHbIEe U HATYpaJbHBIE TOTapU(PMBI 1

67 [TpeoOpazoBanue BhIpaXXKEHUN, CONEPKAIIIX 1
Jorapu@msl

68 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl

69 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl

70 Jlorapudmuueckas GyHKIuUs, €€ CBONCTBA U 1
rpaduk

71 Jlorapudpmuueckas pyHkuus, €€ CBOWCTBA U 1
rpaduk

79 Hcnons3zoBanne rpaduka QyHKITUN AJ1s 1
peleHus ypaBHeHUH

73 Hcnons3oBanue rpaii)ma byHKIMYU 75 1
pelLeHNs ypaBHEHUH

74 Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE 1




METO/IbI PEIICHUS Jorapu(PMHIECKUX
ypaBHEHUI

Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

75 METOBI peIIeHUs JIorapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

76 METO/IbI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUU

77 PaBHOCHUIIBHBIE TIEPEXObI B PELICHUH
norapu()MUYECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(MUIECKUX ypaBHECHUI

79 Kontponbnas padota: "Jlorapupmuueckas
¢ynkus. Jlorapupmuueckue ypapHenus"

80 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCJIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,

84 OTIpeJIeIeHue TPUTOHOMETPHYECKUX
(GyYHKIMI YMCIOBOTrO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 onpeeIeHuE TPUTOHOMETPUUECKHUX

(GyHKIUI YMCIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKECHU I

01 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKEHU I

93 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKEHU I

94 Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1

95 Peniennie TpUroHOMETPUYECKHUX ypaBHEHUI 1

96 Pemrenne TpUroHOMETpHUECKUX YpaBHEHHUN 1

97 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUN 1

98 Pemrenne TpUroHOMETpHUECKUX YpaBHEHHUN 1

99 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI 1

100 Pemrenne TpUroHOMETpHUECKUX YpaBHEHHUN 1
KonrponbHas pabora:

101 "TpuUroHOMeTprUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YPAaBHEHUS "
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUS

102 nocieaoBarenbHocTeld. Meron 1
MaTeMaTHYeCKON MHAYKIIUU

103 MOHOTOHHBIE U OTPAaHUYECHHBIE 1

IOCICI0BATCIBHOCTH. HCTOpI/IH aHajJIn3a




OECKOHEUYHO MAaJIbIX

104 Apudmerrdeckast Iporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuHo yObIBaroIasi reOMeTpUIecKas
nporpeccust

107 CyMMa GeckoHEeYHO YOBIBarome
reOMETPHUECKON IPOTrpeccuu

108 JIMHENHBIN U SKCIOHEHUMAIIBHBIA POCT.
Hucno e. DopMyrna CIOKHBIX ITPOLEHTOB

109 JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT.
Hucno e. DopMyrna CIOKHBIX ITPOLUEHTOB

110 Vcnonb30BaHue NPOrpeccuu i peLieHus
peanbHBIX 3a]1a4 IPUKIIAJHOTO XapaKTepa

111 KonTponbnas padora: "[locnenosarenbHocTu
u nporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI rpadUKOB
byHKIUH

114 CaoiicTBa (QyHKIIMI HENIPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

116 MeTto 1 MHTEpPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTto 1 MHTEpPBAJIOB JUIsl pEIICHUS
HEpPaBEHCTB

118 Meroa UHTEPBAIIOB ISl pELICHUS




HEPABEHCTB

[IpumeneHne cBOMCTB HEMPEPHIBHBIX

119
(GyHKUIMN 1715 pelieHus 3a1a4

120 [IpumeneHne cBOMCTB HEMPEPHIBHBIX
GyHKUMN 1715 pelieHus 3a1a4

121 IlepBas u BTOpast pOU3BOIHEBIC KIOIUU

YH

Omnpenenenue, reOMETPUYECKUNA CMBICIT

122 ’
MPOU3BOIHOMN

123 Omnpenenenne, GU3NIECKUN CMBICTT
MPOU3BOIHOMN

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

195 VYpaBHeHHEe KacaTeTbHOU K TpaduKy
byHKIIUN

126 [Tpon3BoHBIC DIIEMEHTAPHBIX (QYHKINH

127 [Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKLINH

128 ITpon3BosHast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIMU (QYHKINH

129 [TpousBoaHast CYyMMBI, POU3BEICHHS,
9aCTHOTO ¥ KOMITO3UIMH (yHKIIUH

130 ITpousBoaHast CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O ¥ KOMITO3UIIMU QYHKIUN

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "YpaBHeHUS"

133 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS

3HaHui: "Oynkun"




134 Hrorosast koHTpoJIbHAsE paboTa

135 HroroBas koHTpobHAs paboTa
136 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATH3AIIHAS 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

[IpuMeHeHne nNpou3BOIHON K
WCCJICIOBAHHIO (DYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[TpumeHeHne NpONU3BOJHON K
UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[TpumeHeHne NpONU3BOJHON K
UCCIIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTh
1 DKCTPEMYMBI

[IprMeHeHne nNpon3BOIHON K
UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
1 DKCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCJIEJOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
Y DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
MCCIIeI0BaHNIO (DYHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

Haxoxxaenne HanOoIbIIEr0 1 HAMMEHBIIIETO
3HAuUEHUs HEMPEePHIBHON PyHKIINU Ha
OTpE3Ke

Haxoxxaenne HanOoIbIIEr0 H HAMMEHBIIIETO
3HAuUEHUs HEMPEPHIBHON PyHKIINU HA




OTpe3Ke

10

11

Haxoxnenue HauOoJbIIero 1 HAUMEHBLIETO
3HAYCHUS HETPEPhIBHON (PYHKIIMH Ha
OTpE3Ke

Haxoxnenrne HaubobI1ero 1 HAMMEHbIIETro
3HAYEHUS HEMPEPbIBHOM (PyHKLINU Ha
OTpe3Ke

Haxoxnenre HauboIbIIero 1 HaMMEHbIIET 0
3HAuUEHUs HEMPEPHIBHON PYHKIIUU HA
OTpe3Ke

12

Haxoxnenne HanOobIIEro 1 HANMEHBILETO
3HAYCHUS HEMPEPHIBHON (PYHKIIMH Ha
OTpE3Ke

13

14

15

16

[IpumeneHnre npou3BOIHOM 1S
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIAHBIX 33/1a4ax

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWITy4dlIEero peluieHus B
MPUKJIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3aIaHHoro GOpPMYIIOi UITH
rpadpukom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3alaHHoro GopMyIIon WiIH
rpadpukomM

17

Kommozurust ¢hyHKImiz




18

Komnosunus ¢pyHkuumit

19 Kommo3zurust ¢hyHKImii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHA Ha
KOOPJMHATHOM TJIOCKOCTH

21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

99 KoHntpoinbHas padora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

93 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOpa3HBIX

24 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (DYHKITHH.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

o5 [TepBooOpazHble y1eMEHTAPHBIX (DYHKIIHA.
[TpaBuna HaX0XkI€HUS IEPBOOOPA3HBIX

26 Huterpai. ' eoMeTpudecKuil CMBICI
WHTErpaa

97 Brruucnenue onpenenéHHoro HHTErpaia 1no
dbopmyne Herotona-Jleitoauia

98 Brruucnenue onpenenéHHOro HHTErpaia mno
dopmyne HetoroHa-Jleitbnuia

29 [IprMeHeHne uHTerpaia g HaXOXKACHUS
TIoIIaied TIOCKUX Quryp

30 [IprMeHeHne uHTerpaia 1 HaXOXKACHUS
00BEMOB reOMETPUYECKHX TEI

31 [Ipumeps! pemenuii quddepeHnnaITbHbIX
YpaBHEHUU

39 [Tpumeps pemennii nuddepeHITnaTbHBIX

ypaBHEHUH




33

Marematrnueckoe MOAECIMPOBAHUE
pEaIbHBIX MPOIECCOB C MTOMOIIBIO
nuddepeHIATbHBIX YPaBHEHUH

34

35

36

KonTtponsnas padora: "[leppooOpasznas u
uHTerpan”

Tpuronomerpuyueckue GYHKIHH, HX
CBOMCTBa U rpaduKu

Tpuronomerpuyeckue GyHKIHH, UX
CBOIiCcTBa U rpaduKu

37

38

39

Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu
Tpuronomerpuyueckue GYHKIHH, HX
CBOMCTBa U rpaduKu
Tpuronomerpudeckne QyHKINU, HX
CBOWCTBA U rpaduKu

40

41

42

43

OT160p KOpHEH TPUTOHOMETPUUECKHIX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEIN TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

Pemmennie TpUroHOMETpUYECKUX HEPABEHCTB




45

Pemienne TpUroHOMETpUYECKUX HEPABEHCTB

46 Perienue TpUroHOMEeTpUYECKUX HEPABEHCTB

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB
KonTtponsnas pabdora: "I'paduku

48 TPUTOHOMETPHUYECKUX (YHKINH.
Tpuronomerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI peILICHUS
IOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS
IOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIlICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

53 OCHOBHBIEC METO/IbI PEIICHUS
JorapupMHUECKUX HEPABEHCTB

54 OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMUUECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEILIEHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB

57 OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHATHLHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIHLHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS

UpPpaLMOHATILHBIX HEPABEHCTB




OCHOBHBIC MCTObI pCHICHUA

00 UppalMOHATILHBIX HEPABEHCTB

61 I'paduueckue MeTO Bl pelIeHUs
UppaMOHATILHBIX YPaBHEHUN

62 I'paduueckue MeTObI pelIeHus
UppaLMOHATIBHBIX YPaBHEHUN

63 I'paduaeckue MeTO Bl pemeHHus
[OKa3aTeIbHbIX YpaBHEHUH

64 I'paduaeckue MeTO Bl pemeHHS
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTobl pelIeHus
Jorapu(pMUUECKUX ypaBHEHUH

66 I'paduaeckue MeTO Bl pemIeHHUS
norapu(MUUECKIX HEPABEHCTB

67 I'paduaeckne MeTOIBI pemeHHs
norapu(pMUUECKIX HEPABEHCTB
I'paduueckue MeTObI perIeHus

68 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX
yYpaBHEHUHU
['padrueckue METO B! peIIeHUS

69 NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
yYpaBHEHUN
['padrueckue METO B! peIIeHUS

70 MOKa3aTeIbHBIX U JIOTApU(YMUIECKUX
HEPaBEHCTB
I'paduueckue MeTo bl peneHus

71 MOKa3aTEeIbHBIX U JIOTApUPMUIECKUX

HEPaBEHCTB




KonTtponpHas pabdora: "MppanuonanbHele,

72 MOKa3aTeJIbHBIC U JOTapUPMUUECKUEC
HepaBeHCTBA"
KommuiekcHbie uncna. Anredpandeckas u

73 TpUTrOHOMETpHYEcKast (HOpMBI 3arucu
KOMILJIEKCHOTO YHCIIa
KommnnekcHsble uncna. Anredpandeckas u

74 TpUTrOHOMETpHYECcKast HOPMBI 3arucu
KOMILJIEKCHOTO YHCIIa

75 Apudmernueckue onepanum ¢
KOMILJICKCHBIMHU YUCIIAMU

76 Apudmerndeckre onepanum ¢
KOMILJICKCHBIMHU YUCIIAMU

77 N3006pakeHne KOMIJIEKCHBIX YKCEN Ha
KOOPAWHATHOM IIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

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

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEeT JUIs

81 peteHns (PU3NYECKUX U TeOMETPHUECKUX
3a1a4

82 KonTponbhas pabota: "KomriekcHsie
quciaa'

83 HarypanbHble U 11en1bie yrciia

84 HatypanbHble u 1ienble yrcia




HpI/IMeHeHI/Ie MMPU3HAKOB ACIIMMOCTH LICIIbIX

85
yucel

86 [IpuMeHenue npru3HAKOB JEIMMOCTH LIEIBIX
yucen

87 [TpyumeHeHre MPU3HAKOB AETUMOCTH IIEJIbIX
yucen: HOJL u HOK

88 [IpuMeHeHne npru3HaAKOB JEIMMOCTH LEIbIX
yucen: HOJl u HOK

89 [IpuMeHeHne npru3HaAKOB JEITMMOCTH LEITBIX
YUCEN: OCTATKH 0 MOIYJIIO

90 [TpuMmeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
YHCell: OCTaTKU [0 MOIYJIIO
[IpuMeHeHne npru3HaAKOB JEIMMOCTH LEIbIX

91 yucen: anroput™ EBknuaa mis pemeHus
3a/1a4 B LIETIBIX YKCIaX

92 Kontponbnas padota: "Teopust menbix
yucen"
CucreMa 1 COBOKYTHOCTh ypaBHEHUH.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIeICTBUS
CucreMa 1 COBOKYITHOCTh ypaBHEHUH.

94 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

95 OCHOBHBIE METOJIBI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAIIbHBIX YPABHEHHI
OCHOBHBIE METOJIBI PEIIEHUSI CUCTEM U

96 COBOKYITHOCTEH MppaIiOHATIbHBIX

ypaBHEHU U




97 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeNbHBIX YpaBHEHUN

08 OcCHOBHBIC MCTObI pCICHUA CUCTCM U

COBOKYITHOCTEH IOKAa3aTEIbHbIX YPABHECHUI

OcCHOBHBIE METOJIbI PELLICHUSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PpMUIECKUX
YpaBHEHUN

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
100 COBOKYITHOCTEH JorapupMuueckux
YpaBHEHUN

[IpuMeHeHne cUCTEM K PEIEHUIO
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

101 pa3an4YHbIX 00JacTel HayKH U pealbHOM
JKU3HU, UHTEPIPETALUs TOTyYEeHHBIX
pe3yiIbTaToB

[IpuMeHeHne cuCTEeM K PEIEeHUIO
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

102 pa3InYHbIX 001acTe HAYKU U peaslbHOM
KHU3HHU, HHTEPIpeTalys MOTyYeHHBIX
pe3yiIbTaToB

[TpumMeHeHHe HEPaBEHCTB K PEIICHHUIO
MaTeMaTHYECKUX 3a7a4 U 3a/1a4 13

103 pa3IMYHBIX 00J1acTe HAYKU U peaslbHOM
KHU3HHU, HHTEPIpETaLUs OTYYeHHBIX
pe3yibTaToB

Kontponbnas padota: "Cuctemsr
104 palMoOHATEHBIX, UPPAIIMOHATBHBIX

MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHHUI"




105

PauyonansHbIe ypaBHEHUS C TapaMeTpaMu

106 PanmoHansHbIC HEpaBEHCTBA C TapaMeTpaMu

107 PanyonanbHbIE CUCTEMBI € TApaMETPAMU

108 HppanmonanbHble ypaBHEHUS, HEPABEHCTBA
C ImapaMeTpaMu

109 HppanroHanbHbIE CUCTEMBI € TTapaMeTpamMu

110 [Toxa3aTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 IToxazaTenpbHBIC CHCTEMBI C TTApaMETPaMHU

112 Jlorapudmuueckre ypaBHEHUs, HCPABEHCTBA
C mapamMeTpaMu

113 JlorapugmuuecKkue CUCTEMBI ¢ TapaMeTpamMu

114 TpuronomeTpuyecKkue ypaBHEHUS C
napaMeTpamu

115 TpuroHomeTpruuecKue HEPABEHCTBA C
napaMeTpamMu

116 TpuUroHoMeTpUYECKHEe CUCTEMBI C
napaMeTpamMu
[TocTpoenue u uccnenoBaHue

117 MaTeMaTHYECKUX MOJIENIeH peaTbHbIX
CUTYalUi C IOMOIIBIO YPABHEHUN C
napaMeTpamu
[TocTpoenue u uccienoBaHue

118 MaTeMaTHYECKUX MOJIENIeH peaTbHbIX
CUTYaIlUi C OMOIIIBIO CUCTEM YPaBHEHHH ¢
napaMeTpamu

119 [TocTpoenue u uccienoBaHue

MaTEMAaTHYCCKUX MOI[CJ'ICﬁ PCaIbHBIX




CUTYyalUH C IOMOUIBIO CUCTEM YPABHEHUH C
napaMeTpamu

KonTtponpHas pabdora: "3anaum ¢

120 "
napameTpamu

121 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o600IICHNE, CHCTEMAaTH3AIUS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, o600IICHNE, CHCTEMAaTH3AIUS
3HaHuii: "YpaBHeHus. Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS
3Hanuii: "HepaBencrna"

125 [ToBTOpenue, o600IICHNE, CHCTEMAaTH3AIUS
3HaHuii: "HepaBencrtna"

126 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3aUs
3HaHuii: "HepaBencrtna"

127 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpEeHnue, 06061IeHNE, cUCTEeMaTH3aUs
3Hanuil: "[IponsBonHas n e€ npumeHexue"

129 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs
3Hanuil: "[IponsBonHas u e€ npumeHexue"

130 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "MHTErpan u ero npumeHenue"

131 [ToBTOpenme, 0600IIEHNE, CUCTEMATH3AIIH
3HaHui: "OyHKIMN"

132 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTHU3AIUS

3HaHui: "OyHKIMN"




[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS

133 - 1
3HaHui: "OyHKIUN"
134 Wrorosas KoHTpOJBbHAS paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATU3AINS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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