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HOACHUTEJBHASA 3AIINCKA

VY4eOHblil Kypc «Alredpa U Hayaiaa MaTeMaTUYECKOrO aHaJIM3ay SIBJISETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTpaMMe CpeAHEro o01Iero oopa3oBaHusi, IOCKOJIbKY, C OJHOU
CTOpPOHBI, OH O0EeCIeYMBaeT UHCTPYMEHTAIbHYIO 0a3y HJisi U3yYeHUsI BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C IPYroil CTOPOHBI, GOPMHUPYET JTOTUYECKOE U A0CTPAKTHOE MBIIIICHUE
oOyJaromuxcst Ha ypoBHE, HEOOXOTUMOM JIJIsl OCBOEHUSI MH(OPMATHUKH, OOIIECTBO3HAHUS,
HCTOPUH, CIOBECHOCTH M JAPYTUX IUCHUIUIMH. B pamkax maHHOTO yueOHOro Kypca
oOydaromuecs: OBJAJCBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM HayKd, KOTOpas
(bopMyIHUpyeT CBOM TOCTHXKEHUSI B MAaTEMaTUYECKOM Gopme.

VY4eOHbIii Kypc anreOpsl 1 Hauajl MaTeMaTHUECKOTO aHATN3a 3aKJIaIbIBAE€T OCHOBY JIS
YCHENTHOTO OBJIAICHUS 3aKOHAMH (DU3UKH, XUMHUH, OWOJOTHH, MOHUMAHHUS OCHOBHBIX
TEHJICHIIUN Pa3BUTHSI SKOHOMHUKH M OOIIECTBEHHOW KU3HH, TIO3BOJISICT OPUCHTUPOBATHCS B
COBPEMEHHBIX IIUPPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO UCIIOJIb30BATh UX JJIs
JanbHeiero oodpa3oBaHUs W B IOBCEIHEBHOW KU3HU. B TO ke Bpemsi OBiaJieHUE
a0CTpaKTHBIMU U JIOTUYECKU CTPOTUMHU KOHCTPYKIUSIMU aireOpbl U MaTEeMaTHYECKOTO
aHajM3a pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb,
JIOKa3bIBaTh YTBEPKJICHHS C TOMOIIBI0O HHIYKIMM U PACCYXJaTh JEAYKTHUBHO,
MCII0JIb30BaTh 0000IICHIE U KOHKPETU3AIINIO, a0CTparupoBaHUE U aHAJIOTHI0, POpMUpPYET
KpEaTHBHOE U KPUTHIECKOE MBIIIICHHE.

B xone u3ydenus yueOHOro Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHATH3ay»
oOyJaroniyecs: oay4JaloT HOBBIA OTBIT PEIICHUS MPUKIIATHBIX 3a7a4, CAMOCTOSITEIEHOTO
MMOCTPOEHUS MATEMATHUECKUX MOJICTICH PEaTbHBIX CUTYAIMi, MHTEPIPETAIIUH ITOTYYECHHBIX
pEeIIeHUH, 3HAKOMATCS C MPUMEPAMU MaTEMAaTUIECKIX 3aKOHOMEPHOCTEH B IPUPO/IE, HAYKE
1 UCKYCCTBE, C BEIAOIIIMMHUCS MaTEMaTHICCKUMH OTKPHITHSIMHU U MX aBTOPaMH.

VYueOHbIil Kypc 00aaeT 3HAYUTEIBHBIM BOCIIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIT
peanu3yeTcs Kak 4epe3 yueOHbI MaTepual, CioCOOCTBYIOMUN (HOPMUPOBAHUIO HAYIHOTO
MHUPOBO33pEHHUsA, TaK M uepe3 cnenuduky ydeOHON eATeTbHOCTH, TpeOyromen
MPOJIOJDKATEILHON KOHIIEHTpPAIlMd BHUMAaHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJyYCHHBIN pe3yJIbTar.

B ocHoBe MeToauku 00ydeHus anredpe u HayajgaM MaTEMaTHYECKOTO aHAIN3a JICKUT
JEeSTETbHOCTHBIN MPUHIIUIT 00YUYEHUSI.

B cTtpykrype yuebHOro kypca «Anrebpa M Hayala MaTeMaTUYECKOTO aHaIN3a»
BBIJICTICHBI CIIEAYIOIIUE COMIEPKAaTEeIbHO-METOUYECKIE JIMHUN: «Yncaa M BBIYKCICHHUSD,
«Dynkiuu u Tpadukm», «YpaBHEHHS M HepaBeHCTBay, «Hawama martematuyeckoro
aHanm3a», « MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE COMEPIKATENBHO-METOJUIECKIE INHUU
M3YYarOTCs Ha MPOTSHKEHUH ABYX JIET 00y4eHUs Ha yPOBHE CPETHETO 001Iero oopa3oBaHus,
€CTECTBEHHO JOTOJHSSA ApPYyr Apyra W IIOCTENEHHO HACHIMAsICh HOBBIMH TEMaMH U
pasnenamu. JlaHHBIN y4eOHBIN KypC SBISETCS HHTETPATUBHBIM, ITOCKOIBKY OOBCIUHSCT B
cebe coaepikaHWe HECKOJbKUX MAaTeMaTHYeCKUX UCIMIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MATEMATUUECKHUI aHaIn3, TEOPUS MHOKECTB, MaTEeMaTHUECKas JIOTHKA U
apyrue. Ilo Mepe Toro kak oOydaromiuecs OBJaJEBAalOT BCE OoJiee MIMPOKUM
MaTEeMaTUYECKHUM aIlapaToM, y HUX MOCJIeI0BATEIHHO (POPMHUPYETCS i COBEPIICHCTBYETCS
YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIeIbh peaTbHOW CUTyalluu, MPUMEHSATH 3HAHMSI,
MOJIydeHHBIC TIPU HM3YYCHHH YYEOHOTOo Kypca, HJis PEIICHUS CaMOCTOSITEIHHO
chopMyIMpOBaHHON MaTEeMAaTHYECKOM 3a/1auu, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOMMYEeCKass JUHUS «UwWcma ©  BBIYMCICHUS»  3aBEpIIaeT
(hopMHUpOBaHNE HABBIKOB KCIIONIb30BAHUSA JAEHCTBUTEIBHBIX YKCEI, KOTOpOE ObUIO HA4aTo



Ha YpOBHE OCHOBHOTro o01iero odpaszoBanusa. Ha ypoBHe cpeaHero oOiero oopa3oBaHus
ocoboe BHHMMaHHE yAenseTcss (POPMUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIYMCIICHUM,
BKJIIOUAIONINX B €€0sl MCIOJIb30BAaHUE PA3IMYHBIX (DOPM 3alMCH YHCIIa, YMEHHUE JIeTaTh
NPUKUJKY, BBITOJHITh MPUOIMKEHHBIE BBIYMCICHUS, OLICHUBATh YUCIIOBBIE BBIPAXKEHUS,
paboTaTh ¢ MaTeMaTUYECKUMH KOHCTAaHTAMH. 3HAKOMbIE OOYYaIOMIMMCS MHOKECTBa
HAaTypaJIbHbIX, ILENbIX, pPALUOHAIBHBIX W JICUCTBUTEJIBHBIX YHUCET JOMOJHSAIOTCS
MHO>KECTBOM KOMILJIEKCHBIX YHCENl. B KaXIOM M3 3TUX MHOXECTB paccMaTpHUBAaIOTCA
CBOMCTBEHHBIE €My CIlelM(UUECKUE 3a]]a4ul U ONIEpalliu: JeJIEHNE HAIleJI0, ONIEPUpPOBaHHE
OCTaTKaMM Ha MHOXKECTBE IEJIbIX YHUCEN, OCOObIE CBOMICTBAa pALMOHAIBHBIX U
UpPAlMOHANIBHBIX YHCEN, apu(METHYecKHue OIepaliy, a TakKe HU3BICUCHHE KOPHS
HAaTypaJlbHOM  CTEIEHHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  4Hcell.  braromaps
MOCJIEIOBATEIbHOMY PACIIMPEHUI0 Kpyra HCIOJb3YEMBIX YHCE M 3HAKOMCTBY C
BO3MOXHOCTSIMU HX TMPUMEHEHMS [UIsl PEHICHUs pas3lIMyHbIX 3a7ad  (GopMupyercs
IIPEICTABIICHHE O €IMHCTBE MAaT€MaTHKU KaK HAayKd M €€ POJU B IIOCTPOCHHH MOJECIICH
peaIbHOTO MHpA, IIUPOKO UCIOJIB3YIOTCS 00001EHNE U KOHKPETU3aIusl.

JIunust «YpaBHEHUS U HEPABEHCTBA» pealn3yeTcs Ha MPOTSHKEHUN BCero oOydeHus Ha
YPOBHE CpelHero oOmiero o0pa3oBaHUs, MOCKOJbKY B KaxaoMm paszzaene [Iporpammbl
IPEIyCMOTPEHO pEIIEHWE COOTBETCTBYIOUIMX 3adad. B pesynpraTe oOyuaromuecs
OBJIAJICBAIOT PA3IMYHBIMM METOJAMH PELICHUS pPALHUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapU(PMUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHHI, HEPABEHCTB U
CUCTEM, a TakXKe 3aJay, coJepKalmux napameTpbl. [lomydeHHbIE YMEHHS IIHMPOKO
UCIIOJIB3YIOTCS MPU UCCIEAOBAHUM (PYHKUIUN € MOMOIIBIO MPOU3BOJAHOM, MPHU PELICHUU
NPUKIAAHBIX 33/lad W 3a/lad Ha HAaxOXKJIEHHWE HauOOJIBIIMX W HAWMEHBIIUX 3HAYEHUU
¢Gynkuun. JlanHas conaep)kaTenbHas JIMHHUS BKJIIOYaeT B ce0s Takxke (OpMHpPOBaHUE
YMEHUH BBINONHATH pacu€Tbl 1O (QopMynaMm, Npeodpa3oBaHUsi palUMOHAIBHBIX,
HMppalMOHAIbHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHI, @ TAKKE BBIPAKECHUI, COAEPIKAIINX
CTeneHu U jorapudmel. braronaps uzyueHuro aaredpanyeckoro Marepuana mporucxoauT
JaJibHENIIee Pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOIO MBIIUIEHUS 00ydYarommxcs,
(bOopMHUPYIOTCSI HaBBIKU JI€TYKTUBHBIX PacCykJIe€HUMN, pabOThl ¢ CUMBOJIBHBIMU (hOpMaMu,
IIPEICTABIICHNUS] 3aKOHOMEPHOCTEH W 3aBHCHUMOCTEW B BHJIE€ PAaBEHCTB U HEPaBEHCTB.
AnreOpa mnpesmaraet 3(p¢GeKTUBHbIE WHCTPYMEHTHI MJIsi PEIIEHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJlay, HArJsgHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa
HayKHU.

ConepxxarenpHO-MeTouYeCcKas TUHUSA « DYHKIUU U TpapuKW» TECHO MEPEerieTaeTcs
C JpyTMMHU JIMHUSIMU YYEOHOro Kypca, IIOCKOJbKY B KaKOM-TO CMBbICIE 3aJaéT
MOCJIEIOBATEILHOCTh HW3Y4YEHHUs Matepuaina. M3yueHue CTEeNneHHOW, MOoKa3aTelbHOM!,
norapu(MUUECKO U TPUTOHOMETPUYECKUX (GYHKUMHA, WX CBOMCTB M rpaduUKoOB,
MCIOJIb30BaHUE (DYHKUMN JUTsl pelIeHus 3a/1a4 U3 APYTUX y4eOHBIX MPEAMETOB U PeaIbHOU
’KU3HHU TECHO CBSI3aHO KaK C MaTEMaTHYECKUM aHaJIU30M, TaK U C PEIICHUEM YPAaBHEHHUN U
HepaBeHCTB. [Ipu 3ToM Gosbiioe BHUMaHKE yAeIseTcsl GOPMUPOBAHUIO YMEHHUSI BHIPAKATh
dbopMysiaMu 3aBUCHMOCTH MEX]y Pa3jiMuHbIMHU BEIMUYMHAMH, UCCIEIOBAThH MOJyUYCHHBIC
byHKIIMHA, CTPOUTh WX Tpaduku. Marepuan 3TOW coAep)KaTeIbHONW JTWHUW HalleJIeH Ha
pPa3BUTHE YMEHUI U HABBIKOB, MMO3BOJISIONINX BbIPaKaTh 3aBUCUMOCTU MEK/Ty BEIUUMHAMU
B pa3nmuuHON (opme: aHAIUTUYECKOH, Tpaduueckol u cimoBecHoW. Ero wusyuenue
CITOCOOCTBYET Pa3BUTUIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHUIO U
KOHKpPETHU3aIUH, UCTIOJIb30BaHUIO aHATIOTUH.



CopepxarenpHass JuHHS «Hawama wMareMaTWdyeckoro aHaian3a»  MO3BOJIAET
CYIIECTBEHHO pACHIMPUTh KPYr KaKk MaTeMaTWYeCKUX, TaK M MPHUKIATHBIX 3a/ad,
JOCTYIMHBIX O00yYaIONMUMCS, TaK KaK y HHUX IMOSBISETCS BO3MOXHOCTh CTPOUTH T'paduKu
CIIOKHBIX (YHKIUH, ONMPEAENATh UX HAUOONIBIINE U HANMEHBIINE 3HAYCHUS, BBIUUCIISITH
Iomaau GuUryp u o0bEMBI Tell, HAXOIUTh CKOPOCTH M YCKOpEHHsI IporieccoB. [laHHas
coJiepKaTeNIbHAsl JIMHUSI OTKPHIBAET HOBBIE BO3MOXKHOCTH TMOCTPOCHHUS MaTEMaTHYECKHUX
MOJICJICH peaTbHBIX CUTYyAITi, T03BOJISIET HAXOIUTh HAUJTydIllee PEIICHUE B TIPUKIIATHBIX,
B TOM YHCJIE€ CONHUATBHO-DKOHOMHYECKHMX, 3aJadax. 3HAaKOMCTBO C OCHOBaMHU
MaTeMaTUYeCKOrO0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OpMaILHO-
JIOTUYECKOTO W KPEAaTHBHOTO MBINUICHHS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh
MIPOSIBJICHHS 3aKOHOB MaTEMATHUKH B HAayKe, TEXHUKE M UCKyccTBe. OO0ydJaromumecs: y3HaloT
O BBIJIAIOIIUXCS PE3YNIbTATaX, MOJYIYCHHBIX B XOJI€ PA3BUTHS MAaTEMAaTHUKH KaK HAYKH, U 00
MX aBTOpax.

ConepxarenpHO-MeTOaUYeCKass JUHUS «MHOXeCTBa U JIOTMKa» BKIIOYAET B ceOs
AJIEMEHTBhl TEOPUM MHOXKECTB M MAaTEMAaTHUYECKOW JIOTHUKU. TeopeTHKO-MHOKECTBEHHBIC
MIPE/ICTABJICHUS] POHU3BIBAIOT BECh KyPC IIKOIBHOM MaTEeMAaTUKH U MPEJIaraloT Haubosee
YHUBEPCAIbHBIN SI3bIK, 00BEIUHSIIONINI BCE pa3/iesibl MATEMATUKH U €€ MPUII0KEHU, OHU
CBSA3BIBAIOT Pa3HbIe MATEeMAaTHYECKUE NUCIMIUIMHBI U UX MPWIOKEHUS B €IUHOE LIEJOoe.
[TooToMy BaxkHO JaTh BO3MOXKHOCTH OOydYaromieMycss TOHHUMaTh TEOPETHKO-
MHOKECTBEHHBIN SI3BIK COBPEMEHHON MaTeMaTHKH M WCIIOIB30BATh €T0 IS BBIPAKCHUS
CBOMX MbICTeH. J[pyruM BaKHBIM MPU3HAKOM MAaTEMAaTHKH KaK HayKH CJIEAyeT MPHU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBAaHWUN W CJIEAOBAHHE OMNMPEACIEHHBIM IPaBHIIAM
MMOCTPOEHUS JIOKA3aTEIhCTB. 3HAKOMCTBO C OJJIEMCHTAMH MAaTEMAaTHYECKOW JIOTHKH
CIIOCOOCTBYET Pa3BUTHIO JJOTUYECKOTO MBIIIJICHUS 00YUYarOIIUXCs, TO3BOJISIET UM CTPOUTH
CBOM PACCYXJICHHS Ha OCHOBE JIOTHYECKUX TMPaBwWiI, (OPMHUPYET HABBIKA KPUTHUYECKOTO
MBIIILICHUS.

B ydeOHOM Kypce «AnrebOpa u Hadajla MaTeMaTHYECKOTO aHalM3a» MPUCYTCTBYIOT
OCHOBBl MAaT€MaTHYECKOTO MOJEIMPOBAHUs, KOTOpPbIE TMPHU3BAaHBI CIOCOOCTBOBATH
(hOpMHUPOBAHNIO HABBIKOB MOCTPOCHUS MOJIEICH pealbHbIX CUTYallUi, UCCIEIOBAHMS ITHX
MOJIeJiell C TMOMOIIIBIO amnmnapara aiareopsl 1 MaTeMaTH4eCKOT0 aHaliu3a, WHTEPIpeTaluu
MOJIYYSHHBIX PE3YJIbTATOB. TaKkue 3aJjaHus BIUIETCHBI B KOKJIBIN U3 Pa3/IeOB IPOTrPaAMMBI,
MMOCKOJIBKY BECh MaTepHal Yd4eOHOTro Kypca IIUPOKO WCHOIB3YeTCS IS pPelIeHUs
NPUKIAAHBIX 3amad. [lpu pemeHur peasbHBIX MPaKTUYECKUX 3aJad  00ydJaroluecs
Pa3BUBAIOT HAOMIOAATEILHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCITOJIB30BaTh aHAJIOTHIO, 0000IAaTh U KOHKPETU3UPOBATh NpodseMy. JlesTenbHOCTh 10
(hOpPMHUPOBAHWIO HABBIKOB PEIICHHUS TPHUKIAAHBIX 3aJad OPTaHHM3yeTCs B TIpollecce
M3YUYCHUS BCEX TEM YUEOHOT0 Kypca «Anredpa v Hayajga MaTeMaTHYEeCKOTO aHAIIA3ay.

Ha wu3ydenme ydeOHOTO Kypca «AnreOpa M Haydajla MaTEeMaTHYSCKOTO aHaJIM3ay
oTBoauTCs 272 yvaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 yacos
(4 yaca B HeZIEIIO).



COIEPKAHUE YYEBHOI'O KYPCA

10 KJIIACC

Yucna u eviyucienus

Pannonansupie  unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JpOOH, TIPOLEHTHI,
O0eckoHeuHble nepuoandeckue apoou. [lpumenenne npoGeil U MPOIECHTOB AJSl PEIICHUS
IIPUKJIAIHBIX 3a]1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEAIbHOU KU3HHU.

JlelictBuTenbHble  4yWcia.  PanuoHanpHBIE M MPpPAUHMOHAIBHBIE  YHCIA.
Apudmerrueckue onepanuud ¢ JCHCTBUTEIBHBIMU YUCIaMH. MOyJb JEHCTBUTEIHHOTO
Yucia U ero cBorcTBa. [IpuOiIMkEHHbBIE BBIUUCIEHUS, IPABUIIA OKPYTJIECHUS, TPUKUIKA U
OLICHKA PE3yJIbTaTa BbIYMCICHUM.

Crenenb ¢ uenbiM mnokazateneM. bunom Herotona. Mcnosb3oBaHue MOIXOSIIEH
dbopMbl 3amucH  JACUCTBUTENBHBIX YHUCEN JUIS PEIIeHHs MpaKkTUYeCKUX 3a7ad |
MIPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

Crenenb ¢ pallMOHAIIbHBIM TOKa3aTEJIEM U €€ CBOWCTBA, CTENEHb C ACHCTBUTEIbHBIM
II0KA3aTEeJIEM.

Jlorapudm uucna. CoiicTBa orapudma. JlecaTuunbie U HaTypaJIbHbIE JOTapU(PMBI.

CunycC, KOCMHYC, TAHT'€HC, KOTAHT'€HC YHUCIIOBOTO apryMEHTa. APKCUHYC, apKKOCUHYC
Y apKTAHTE€HC YHUCIIOBOTO APTYMEHTA.

Ypasnenus u nepasencmea

ToxaecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHUA. YpPaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCUIIBHBIE YpaBHEHUS U YpaBHEHUA-CIIEACTBUA. HepaBeHCTBO, penieHne HEpaBEeHCTBA.

OCHOBHBIE METOJbl pPEHIEHUS ILENbIX MU JIpOOHO-pALMOHAIBHBIX YpPaBHEHHN H
HEPABEHCTB. MHOIOWIEHBI OT OJTHOM NEPEMEHHOM. [[eeHne MHOTOUYIEHa HA MHOTOYJIEH C
octatkoM. Teopema besy. MHorousnens! ¢ nensiMu ko3¢ unrentamu. Teopema Buera.

[IpeoOpazoBaHus YUNCIOBBIX BBIPAKEHUN, COIEPKAIINX CTEIIEHN U KOPHH.

UNppaunonanehubie ypaBHeHUS. (OCHOBHBIE METOJbl PEMICHUS HPPALUOHAIBHBIX
YpPaBHECHUM.

ITokazarenbHbie  ypaBHEHUA. (OCHOBHBIE METOJbl PEIICHUS IOKa3aTeJIbHBIX
YpPaBHECHUM.

[IpeoOpazoBaHue BbIpaXEHU, COAEpKALUX JTOTapu(MBbI.

Jlorapupmuueckne ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS JIOrapu(PMUUECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpHueckue (popmyibl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX
BBIpKEHUU. PereHre TpUroHoMeTpuYeCcKuX ypaBHEHUN.

Pemenne cucrem JIMHEHHBIX ypaBHEHUNW. MaTpuiia CUCTEMBI JIMHEWHBIX YPaBHEHUN.
Onpenenurens MaTpULbl 2X2, €r0 TEOMETPUYECKUN CMBICT U CBOMCTBA, BBIYMCIEHUE €T0
3HAUYECHHS, NTPUMEHECHHUE ONPEHECIUTEN ISl PELIEHUS] CUCTEMBI JUHEUHBIX YpPABHECHUMU.
Pemenne npukiiaaHpixX 3a71a4 ¢ MOMOILBIO CUCTEMBI JINHEWHBIX ypaBHeHU. ccnenoBanue
MMOCTPOECHHON MOJENM C IMTOMOILBIO MaTPULL U ONPEICIIUTENEH.

ITocTpoeHne MaTeMaTUYECKUX MOJEINIEW PEAIbBHOW CUTyalluy C MOMOIIBIO YPABHEHUM
Y HEpaBEHCTB. [I[puMeHeHne ypaBHEHNI U HEPABEHCTB K PEUIEHUIO MATEMATUYECKUX 3a]1a4
Y 3aJ1a4 U3 Pa3IN4HbIX 001acTel HAYKH U PeaTbHOM KU3HM.

DyHryuu u epagpuxu

OyHk1Ms, cnocoObl 3a1anus GyHKIuU. BzaumMuo obpatneie pyHkimu. Kommosunus
dbyukiui. ['paduk pyHKIMM. IaeMeHTapHbIe TpeoOpa3oBaHus rpa@uKoB (yHKIIHA.



OO6nactb ompeneneHuss W MHOXECTBO 3HaueHW QyHkuuu. Hynu dyHkumm.
[TpomexyTkn 3HakomocTossHCTBa. Y&THple M Hed€THble GyHkiuu. Ilepuoauueckue
¢bynkuun. [IpomMexxyTk MOHOTOHHOCTU (DYHKIIMM. MakCUMyMbl U MUHUMYMbI (DYHKIIHH.
HauGomnbiiee n HauMeHblee 3HaueHus1 GyHKIMKU HA POMEXKYTKE.

Jluneitnasi, KkBaApaThyHass W JIpOOHO-JIMHEWHAass  (QYHKUMUA. DIIEMEHTapHOE
HCCJIEIOBAaHUE U TOCTPOCHUE UX TPAPHUKOB.

Crenennas GyHKIUS C HATYpaJbHBIM U LIEJBIM MOKa3zateneM. EE cBoiicTBa u rpadux.
CaoiicTBa 1 rpaduk KOpHS N-0ii CTENEeHN KaK (PyHKIIMKU OOPaTHOM CTENEHU C HATypPaIbHBIM
ITOKA3aTEIIEM.

[lokazarenpHast u Jorapupmudeckas (yHKIUU, HX CBOMCTBA U TpaduKH.
Hcnonp3oBanue rpadukoB QyHKUUN I PEIICHUS] YpaBHEHUIA.

TpuronomeTrpudeckas OKpYKHOCTb, OINpEAETICHHE TPUTOHOMETPUYECKHX (DYHKIUH
YUCJIOBOTO apryMEHTa.

@OyHKIMOHANBHBIE 3aBUCUMOCTH B pEalIbHBIX Ipoleccax W sBIeHUsX. ['padpuku
peanbHbIX 3aBUCUMOCTEHN.

Hauana mamemamuuecxozo ananusza

[locnenoBarenpbHOCTH,  CIOCOOBI  3aJaHUsl  MOCienoBaTeNbHOCTEW.  Meroa
MaTeMaTUYeCKOW HMHAYKIMM. MOHOTOHHBIE M OIPAHUYECHHBIE IIOCIEAOBATEIBHOCTH.
Hcroprst BOSHUKHOBEHHSI MAaTEMAaTHYECKOT0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckass M TEeOMETpUYECKas Mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccus. CyMma OECKOHEYHO YOBIBAIOLIEH TIeOMETPHYECKOU
nporpeccuy. JIMHEMHBIM M JKCIIOHEHIMANbHBIM pocT. Yucmo e. dopMyna CIOKHBIX
IIPOLEHTOB. Vcronp30BaHME MpPOrpeccuy ISl PELICHHs] PEajbHBIX 3a7ad IMPUKIAJTHOTO
Xapaxkrepa.

HenpepoiBHble QyHKIMKM M HX cBoicTBa. TOUKM pa3pbiBa. ACUMNOTOTHI rpauKOB
¢bynkumii. CpoiicTBa (yHKIMII HENpephIBHBIX HAa OTpe3ke. MeToJ HHTEpBAJIOB s
pelieHus: HepaBeHCTB. [IpruMeHneHue cBONCTB HeNpepbIBHBIX (DYHKIUH s pellIeHns 3a/1au.

[lepBas u BrOpas mnpousBoaHble ¢GyHKUUU. OmnpeneneHue, reOMETPUYECKHH U
(U3UYECKU CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHON K TpaduKy QyHKIIUU.

[IpousBoanbie 3yieMeHTapHBIX GyHKUMNA. [Ipon3BomHas CyMMbl, TPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIHI.

Mmnooicecmea u nocuxa

MHO0K€eCTBO, Omnepanvu HajJ MHOXECTBAMM M HUX CBoWcTBa. [narpammer Dinepa—
Benna. [IpumeHeHne TeOpETHKO-MHOKECTBEHHOIO arapara Ui ONMMCAaHUS PEATbHBIX
MPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4 U3 APYTHX y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaTEMaTUYECKOrO0 OOBEKTa, CIENCTBUE,
JIOKa3aTeIbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KJTACC

Yucna u eviyucnenus

Harypanbubie u nensie yucna. [IpuMeHeHne TPU3HAKOB JEIUMOCTH LEIbIX YHUCEd,
HanOopIui o0mmit nenmutens (mamee — HOJI) m HauMeHbIee oOiee KpaTHOE (jajee —
HOK), octaTkoB no Mmoyinto, anroputMma EBkiuia aJist peieHust 3aj1ad B LEJIbIX YHCIIaX.

Kommnekcuble uucna. AnreOpamyeckas M TpUTOHOMETpUuYecKas (GOpMbI 3amucu
KOMIUIEKCHOTO 4HClia. ApupMeTHUUeCKue Omnepaluu ¢ KOMIUIEKCHBIMU YHCJIaMHU.
N3ob0pakeHne KOMILIEKCHBIX YHCEN Ha KOOpAMHATHOM Tmiockoctu. dopmyna Myaspa.



KOpHI/I N-0M CTEINEHU M3 KOMIUICKCHOTO 4YHC]IA. HpI/IMeHCHI/Ie KOMINIJICKCHBIX YMCCI OJIA
pEeUICHUA (I)I/ISI/I‘ICCKI/IX 1 FCOMCTPHUUCCKHUX 3ada4.

VYpasnenus u nepasencmea

CucrteMa M COBOKYNHOCTh YPaBHEHHMI M HEPAaBEHCTB. PaBHOCUIIBHBIE CHUCTEMBI U
CUCTEMBI-CIIECTBHS. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUN C MOMOIIBI0 TPUTOHOMETPUUIECKON
OKPYKHOCTH. Pernenne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOBI PEIICHUS TTOKA3aTEIbHBIX U JIOTAPU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS CUCTEM U  COBOKYIIHOCTEH  pallMOHAJIbHBIX,
UPPALMOHATIBHBIX, IOKA3aTEIbHBIX U TOTapU(PMUUECKUX YpaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

IIpuMeHeHne ypaBHEHHN, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a7ad
U 3aJ1a4 U3 pa3jIMuHbIX 00JacTel HAyKH U peajbHOW KU3HU, HHTEPIIPETAIUs [TOJTyYEHHBIX
pe3yJIbTaTOB.

Dyuxkyuu u epaguxu

I'paduk kommnosunuu GpyHkuuid. I'eomeTpudeckue oopas3bl ypaBHEHHI U HEPABEHCTB
Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckne PyHKIIUU, UX CBOMCTBA U IPAPUKH.

I'padrueckne Meroabl pelieHUs ypaBHEHUN W HEpPaBEHCTB. I'paduyeckre MeTOJbl
peleHns 3a1a4 ¢ mapamMmeTpaMu.

Ucnonb3oBanue rpadukoB GyHKIMI 1151 UCCIAEOBAHUS TIPOLIECCOB U 3aBUCUMOCTEH,
KOTOpPbI€ BO3HUKAIOT MPHU PELICHUU 3a]a4 U3 JAPYTHX y4EOHBIX MPEAMETOB U pPEalbHOU
KU3HH.

Hauana mamemamuuecrxoco ananusza

[Ipumenenrne mNPOU3BOJHOM K HCCIEIOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxokneHune HauOONbIIero W HAMMEHBIIEr0 3HAYCHWW HENpepbhIBHOU
(GyHKIIMM Ha OTPE3KE.

IIpuMeHeHre TPOU3BOAHON JUIsl HAXOXKACHHUS HAWIYUIIEro peleHUs B MPUKIIAIHBIX
3aja4ax, s ONpeNeieHHs] CKOPOCTU M YCKOPEHHUS MpoLecca, 3a1aHHOT0 (PopMyJIoi WiH
rpagukom.

IlepBooOpa3Hasi, = OCHOBHOE€  CBOMCTBO  mepBooOpasHbiX.  IlepBooOpasHbie
aneMeHTapHbIX QyHKIMH. [IpaBuna Haxox1eHNs epBOOOPa3HbIX.

Nuterpan. l'eoMmeTpuyeckuii CMBICI HWHTErpana. BplYMCIEHHE ONpenenéHHOro
uHTerpana no gpopmyne Hetotona-JlelOnuna.

[IpumeHeHne WHTErpana s HAXOXKACHUS IUIOMafed MIoCKuX (uryp u oObEMOB
r€OMETPUYECKHUX TEJI.

[Ipumepst  pemenuit  auddepeHIUANBHBIX  ypaBHeHHH.  MaremaTudeckoe
MOJIETTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 T (HepeHIINATbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHOro npeaMera «MareMaTtuka» JODKHO 00ecreunBaTh JOCTHXKEHUE
Ha YPOBHE CPEIHEro o0LIero 0Opa3oBaHMsl CIEAYIOIUX JIUYHOCTHBIX, METAPEIMETHBIX U
IpEeIMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

1) rpax1aHCKOTO BOCIIMUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3ULIMK OOYydYalomerocss KaK AakTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHUUCKOrO OOIIecTBa, MPEACTaBICHHE O MaTeMaTUYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUM, MPOLEAYp TPaKIaHCKOTO
oO1iecTBa (BBIOOPHI, OMPOCHl U JPYro€), YMEHUE B3aUMOJEHCTBOBATH C COI[MAJIBHBIMU
MHCTUTYTaMH B COOTBETCTBHHU C UX (DYHKUMSAMHU U HA3HAUCHUEM;

2) MaTpuOTHYECKOTO BOCTTUTAHUS:

c(OPMUPOBAHHOCTh POCCUHCKON TpaXXAaHCKOW MJAEHTUYHOCTH, YBAXKEHUA K
IPOUUIOMY M HACTOSILIEMY POCCUHCKOM MAaTeMaTUK{, LEHHOCTHOE OTHOILIEHUE K
JOCTHMKEHHUSIM POCCUMCKMX MaTEMaTUKOB M POCCUWCKONM MaTeMaTHYeCKON IIKOJIBbI,
MCIIOJIb30BaHUE 3TUX JIOCTHXKEHUH B IPYTUX HAyKax, TEXHOJIOTHX, chepax IKOHOMUKY;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:

OCO3HaHWE JYXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapoja, CcHOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, DJTUYECKOTO TOBEACHHUSA, CBSI3aHHOTO C MPAKTUIECKUM
MPUMEHEHHEM JIOCTIKEHUH HAYKU U JESITEIbHOCTHIO YYEHOTO, OCO3HAHKE JIMYHOTO BKIIaa
B IIOCTPOCHUE YCTONYHUBOTO OYIYIIETO;

4) 5CTEeTUYECKOTO BOCIIUTAHUS:

ACTETHMYECKOE OTHONIEHWE K MHpPY, BKIIOUas OCTETHKY MaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEUIeHUH, pPAaCCyKIEHUH, BOCHPHUHUMYHMBOCTH K
MaTeMaTHYECKUM acleKTaM Pa3InyHbIX BUI0B UCKYCCTBA;

5) puznuecKkoro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh YMEHHUSI NPUMEHATH MaTeMAaTUYECKUE 3HAHUS B HMHTEpecax
3I0pOBOr0 U 6e30macHOro o0pa3a *KHU3HU, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY 37I0POBBIO
(3mopoBoe mnuTaHWe, cOaJaHCUPOBAaHHBIM PEXHUM 3aHATHM M OTIbIXa, pEryJspHas
¢u3nyeckas akKTUBHOCTB), (PU3NYECKOE COBEPIICHCTBOBAHWE MPH 3aHATHUSAX CIIOPTUBHO-
03/I0POBUTEIHHOMN AESITETHFHOCTHIO;

6) TPy10BOTO BOCITUTAHMUSI:

TOTOBHOCTh K TPYIy, OCO3HAHHME ILIEHHOCTU TPYIOTIOOMS, MHTEPEC K pPa3IUnIHBIM
chepam mnpodeccuoHaTBLHON JEATENBHOCTH, CBSI3aHHBIM C MaTeMaTUKOM ©  eé
NPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiel mpodeccun u
pealn30BbIBATh COOCTBEHHBIEC JKU3HEHHBIC IUTAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTHUeCKOMYy O00pa30BaHWI0O U CcaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HH,
TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B PELICHUM MPAKTHUECKHUX 3a/ady MaTeMaTH4eCKON
HAIPaBJIEHHOCTH;

7) 5KOJIOTUYECKOTO BOCITUTAHMS:

c(OPMHUPOBAHHOCTH 3KOJIOTUYECKON KYyJIbTYpbl, MOHUMAaHUE BIUSHUS COIHMAIBHO-
HKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJHON M COLMAIBHOU Cpe/bl, OCO3HAHUE
r100aJbHOTO  XapakTepa HSKOJOTHYECKHX Npo0sieM, OpHeHTalus Ha [pPUMEHEHHUE
MaTEeMaTHUeCKUX 3HAHWM I pelleHws] 3aJad B O00JacTh OKpYXKalIeHd Ccpesl,
TUTAHUPOBAHKME TOCTYMKOB M OIEHKH WX BO3MOXKHBIX TOCIEACTBUHN IJIsI OKpY’KaroIen
Cpelibl;



8) LIEHHOCTH Hay4YHOTO MMO3HAHMUSL:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKu M OOIIECTBEHHOW MPAKTHKW, MOHUMaHHWE MaTeMaTHYEeCKOM HAyKd Kak
cdephl YeI0BEUECKON NEATEIbHOCTH, ITANoOB €€ Pa3BUTUS M 3HAYUMOCTH JUIsl pPa3BUTHUS
[UBUJIM3AIIMMA, OBJAQJICHHE S3BIKOM MaTeMaTUKU W MaTEMaTHYECKOM KyJIbTypoul Kak
CpPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U UCCIEAOBATEIBCKYIO
NEATEIbHOCTh UHAUBUIYaTIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynpraTe m3yueHus MaTeMaTHKH Ha YPOBHE CPETHEro OOIIero oO0pa3oBaHUs Y
oOyuatomierocsi OyayT chopMHpOBaHBI MO3HABATENIbHBIE YHHUBEPCAIbHbIE Yy4YeOHbIC
JEUCTBUSA, KOMMYHUKATHUBHBIE YHHBEPCAJIbHbIE Yy4eOHBbIE JEUCTBUS, PETYJISTUBHBIE
yHHUBEpCaIbHbIEC YUEOHbIE IEHCTBUS, COBMECTHAS JACSITEIBbHOCTb.

[To3HaBaTenbHBIE YHUBEPCAJIbHBIE YUeOHbIE JEHCTBUS

bazoBeie nornueckue AeUCTBUS:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKKA MaTEeMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOLUEHUH MEXIy HOHATUSAMHU, (POPMYIUPOBATH OINPEACICHHUS TOHITHIA,
YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KIIACCHU(PHUKALWU, OCHOBAHUA Jis1 0000IIEHUs U
CpPaBHEHMS, KpPUTEPUHU ITPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBATH U NMPEOOPA30BBIBATH CYK/ICHUS: YTBEPAUTEIIbHBIE U
OTpULIATEIbHBIC, €AUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBIABJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IPOTUBOPEYUS B
(dakTax, JaHHBIX, HAOTIOJEHUSAX U YTBEPXKICHUSX, MpeJIaratb KpUTEPUU 17151 BbISIBJICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JeJaTh BBIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUCHUH, YMO3AKJIFOUYEHHUN 110 aHAJIOTUH;

OPOBOJUTH CaMOCTOSITEJIBHO — JTOKA3aTeJIbCTBA MAaTEMaTUYECKUX  yTBEP)KICHUN
(mpsiMble ¥ OT MPOTHUBHOTO), BBICTPAMBATh AapTryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIbI;

BbIOMpATh croco0 pemieHus yuyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO BapHAHTOB
penieHus, BbIOMpaTh HauOosiee MOAXOISAIIMN C y4ETOM CaMOCTOSTENIbHO BbIJCIICHHBIX
KpUTEPHUEB).

bazoBblie nccnenoBarenbekue 1eUCTBUS:

UCIIOJB30BaTh  BOMPOCHl  KAaK  HMCCIAEAOBATEIbCKUH  MHCTPYMEHT  TMO3HAHMS,
dhopMynHpoBaTh BOMPOCH], (UKCHUPYIOIIKME MNPOTUBOpEUYHE, MPOOJIeMy, yCTaHaBIMBAaTh
HMCKOMOE U JaHHOE, (P OPMHUPOBATH TUIIOTE3Y, aPTYMEHTHPOBATh CBOIO TIO3UITHIO0, MHCHHUE;

MPOBOJIUTh CaMOCTOSITEJIBHO CIJIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEAOBAHHUE TIO0
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YeCKOTO OObEeKTa, SBICHHUSA, MpOIlecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSTENbHO  (OPMYIMpPOBAaTh OOOOIICHWS ¥ BBIBOJALI 10 pe3yJbTaTaM
MPOBEAEHHOTO HAOJIONCHUSI, UCCIIENOBAHUS, OIIEHUBATh JOCTOBEPHOCTH IOTYYEHHBIX
pe3yJIbTaTOB, BBIBOJOB M O000OIICHUH;

IMPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TMpollecca, a TaKXKe  BbIJIBUTATh
IPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.



Pabora ¢ nuandopmariueii:

BBISIBJISITH IePUIIMTH MHGOPMAITUH, JaHHBIX, HEOOXOUMBIX I OTBETA HA BOMPOC U
TUTSL PEIICHUS 3a1a4H;

BbIOMpaTh WHGOPMAIUIO W3 HUCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEeMAaTHU3UPOBaTh W HHTEPIPETHUPOBATh WHOOPMALUIO PA3IUYHBIX BUIOB U (opm
Mpe/ICTaBICHHUS,

CTPYKTYypUpOBaTh HWH(POPMAIMIO, TPEACTABIATH €€ B pPa3IUYHBIX (Qopmax,
WUTIOCTPUPOBATH TpapUUecKH;

OLICHMBATh HAAEXKHOCTh HHGPOPMAIMH IO CAMOCTOSITENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSM.

KomMMmyHuKaTHBHBIE YHUBEPCAIbHBIE yUeOHbIE JEHCTBUS:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU U LEJIAMU
OOLIEeHHUS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX
TEKCTaxX, /1aBaTh MOSCHEHUS MO XOAY pELICHUs 3a/layd, KOMMEHTUPOBATh MOJIYYEHHBIN
pe3yJibTarT;

B X0J1€ 00CYX/I€HUs 3a]]JaBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMOM TEMBbI, IPOOJIEMBI,
pelaeMoil 3aa4un, BBICKA3bIBAaTh HJICH, HAIIEJICHHBIC HAa TIOMCK PEIICHHUsS, COMOCTABISAThH
CBOM CYXKJCHHS C CYXJACHUAMH JAPYTUX YYaCTHUKOB JHajora, oOHapyXKUBaTh pa3anyune u
CXOACTBO TIO3WIMHA, B KOPPEKTHOW ¢Gopme GOpMyIUpOBaTh pa3HOTIACHS, CBOH
BO3PaKEHUS;

MPEICTaBIATh PE3YNbTAThl PEIICHUS 3a]a41, YKCIIEPUMEHTA, UCCIIEI0BAaHUs, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIGHHS C YY€TOM 3a/ad Mpe3eHTAlnd |
0COOEHHOCTEN ayJUTOpPHUH.

PerynstuBHBIC YHUBEpCATbHBIC YUeOHbBIE ACHCTBUS

Camoopranuzanusi:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a7a4M, BHIOUPATh CIIOCO0 PEIICHUS ¢ YIETOM
HMECIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U
KOPPEKTUPOBATh BApHAHTHI PEIICHUI ¢ yIETOM HOBOM HH(MOPMAIIUH.

CaMOKOHTPOJIB:

BJa/IeTh HAaBBIKAMH TO3HABATENBHON pE(QICKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JACUCTBU W MBICIUTENBHBIX TMPOILECCOB, HMX pPE3yJbTaTOB, BIAAETh CIOCOOAMHU
CaMOIPOBEPKH, CAMOKOHTPOJISI IIpOIecca U pe3ysIbTaTa pelIeHus] MaTeMaTHIeCcKOM 3a/1a4H;

NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPHU PEIICHUU 33]1a4H, BHOCHUTH
KOPPEKTHUBBI B JESATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEIM M YCJIOBUSAM, OOBSCHATH MPUYHHBI
JOCTHKEHHSI UM HEIOCTHKEHUSI PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOUTh OLINOKY, AaBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHas OeSITEIbHOCTD:
MOHUMATh U HUCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYaJTIbHOU PabOTHI
MIpU pEelIeHUN YUEOHBIX 3aa4, IPUHUMATH 11€JIb COBMECTHOU JIeSITEIbHOCTH, TIJIaHUPOBATh



OpPraHM3AIMI0 COBMECTHOW paboThl, pachpenensTh BUABI padoOT, JIOrOBapUBaThCH,
00CyXJaTh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKHX JTFO/ICH;

y4aCTBOBATh B TPYIIIOBHIX (popMax paboTel (00CyKaeHusl, 0OMEH MHEHUH, «<MO3TOBBIC
IITYPMBD) ¥ WHBIE), BBITIOJHATH CBOIO YacTh paOOThl U KOOPJAWHUPOBATH CBOU JICUCTBUS C
APYTUMH 4YJICHaMHU KOMaHIbI, OIICHMBATh KAY€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO
KpUTepusM, CHOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonimy obyuyenust B 10 kimacce oOydaromuicsl MONYYHUT CIEAYIONMIME MPEAMETHBIC
pe3yNbTaThl MO OTAETBHBIM TeMaM paboueil mporpaMMbl yuyeOHOTro Kypca «Amnrebpa u
Hayaja MaTeMaTH4ECKOr0 aHAIN3a»:

Yucia 1 BEIYMCIICHHUS:

CBOOOZIHO  ONEpUPOBaTh MOHATUAMU: pAlUOHAJIBHOE YHCIIO, OECKOHEeYHas
nepuoanyYeckas 1po0b, IPOLUEHTHI, HPPALUOHATILHOE YUCIIO0, MHOKECTBA PAllMOHATIBHBIX U
JNEUCTBUTEIBHBIX YHUCEII, MOAYJIb NEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh JApOOM M MPOLEHTH JJsl PElICHHUs NPUKIATHBIX 3a4ad U3 Pa3IMuHbIX
OTpacier 3HaHUU U PeajbHOU KU3HU;

MIPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHHUS, IPABUJIa OKPYTIEHUS, IPUKUJIKY U OLIEHKY
pe3ybTaTa BEIYMCICHUM;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C IIEJBIM IOKa3aTelIeM, HCI0Ib30BaTh
MOAXOASIILYI0 (POPMY 3aMKMCH JEHCTBUTEIBHBIX YHCEII AJI PEIICHHS MPAKTUYECKUX 3a/1a4 U
IIPEACTABIICHUS TAHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATUEM: APU(PMETHUECKUI KOPEHb HATYPAJIIbHOM CTENEHU;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CcBOOOHO ONEpPUPOBATh MOHATUSAMU: JIOrapudM 4Hcia, TeCATUUHBIE U HAaTypalbHbIE
norapuMsl;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC YHCIOBOTO
apryMeHTa;

OIEPUPOBATh TMOHATUAMM: AaPKCHUHYC, APKKOCMHYC M apKTaHI'€HC YMCJIOBOIO
apryMeHTa.

YpaBHEHUS 1 HEPABEHCTBA:

CBOOOJHO  OMEpUPOBATh TMOHATUSAMHU: TOXKIAECTBO, YpPAaBHEHHE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

MPUMEHSATH Pa3JIMYHbIE METOJIbI PEIICHHS PALlMOHATBHBIX U APOOHO-pAllMOHATBHBIX
YpPaBHEHUH, IPUMEHATh METOJI HHTEPBAJIOB Ui PEILICHUS] HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHITUSIMHU: MHOTOWIEH OT OJIHOM MEPEMEHHON, MHOTOUJIEH C
HeJIbIMH KO3 (ULIMEHTaMH, KOPHU MHOTrOYJI€Ha, NMPUMEHSTh JCJICHHE MHOTOYJIeHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy besy u Teopemy Buera s pemenus 3anay;

cBOOOJHO OMEpUpOBaTh MOHATHSIMH: CHUCTEMa JMHEMHBIX ypaBHEHUH, MaTpHIla,
ONpENEIUTENIb MAaTPULBl 2 X 2 W €ro reOMETPUYECKUA CMBICI, UCIIOJIb30BaTh CBOMCTBA
onpenenuTess 2 X 2 s BBIYHUCIEHUS €ro 3HA4YE€HMs, NPUMEHSTHh ONPEACIIUTENN IS
pELIEHNs CUCTEMBI JIMHENHBIX YPABHEHUI, MOACIMPOBATH PEATIbHBIE CUTYALMH C TIOMOILBIO
CUCTEMBI JINHEMHBIX YPABHEHUN, UCCIIEA0BATh IOCTPOECHHBIE MOJIEIIN C IIOMOIIBIO MaTPULL
Y OIIPEACINTEINEN, HHTEPIPETUPOBATH MOJYYEHHBIN PE3yIbTAaT;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUMN C KOPHIMU JJi IPeoOpa30BaHUS BhIPAKEHUH;



BBINIOJIHATh NPEOOpPA30BAHMS UYMCIOBBIX BBIPAKEHHUM, COAEp)KAIUX CTEMEeHH C
palMOHAIBHBIM [TOKa3aTeNeM;

UCIIOJIb30BaTh CBOMCTBa JiorapuMoB [isi TpeoOpa3oBaHusl JOrapupMUUECKUX
BBIPAKEHUM;

CBOOOJHO  ONEPUPOBATH TOHATHUSAMHU: HMppalMOHAIbHBIC, TMOKa3aTeJIbHbIE U
norapu(MUUYECKHEe YpaBHEHUS, HAXOIUTh WX PEIICHUS C IOMOINBI0 PABHOCHIBLHBIX
MEPEXOI0B WJIA OCYIIECTBIISAS MPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIC TPHUTOHOMETpHUYECKHe (QopMysbl s TMpeoOpa3oBaHUS
TPUTOHOMETPHUICCKUX BBIPAKCHUI;

CBOOOJHO OTIEPUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHUE, MPUMEHSTH
HeoOXxoauMble (OPMYJBl  JJII  PEHICHUS OCHOBHBIX THIIOB TPHUTOHOMETPUUYECKHUX
YpPaBHECHUH;

MOJIETTUPOBAaTh pPEaJIbHbIE CUTYyallMM Ha S3bIKE aireOpbl, COCTABISTH BbIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA IO YCIIOBUIO 3aJlayd, WCCIEAOBATh MOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAHUEM arlapara ajreophbl.

OyHKIUYU U TpaduKu:

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: (HYHKIIUS, CIIOCOOBI 3a/jaHusl (PYHKIIMH, B3AaUMHO
oOpaTHbie QYHKIIMH, KOMITO3UIHS QPYHKIUH, rpaduK yHKIINH, BHITTOIHITH dJIEMEHTApHbIC
npeoOpa3oBaHus rpauKoB (PyHKIIUI;

CBOOOJIHO OIEPUPOBATH MOHATHSIMH: 00JACTh OMPEACICHUS M MHOYKECTBO 3HAYCHUN
GbyHKIMA, HYJTH QYHKITUH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO ONIEPUPOBATH MOHATHUSAMU: YETHBIC M HEUETHBIC (DYHKIINH, TIEPUOTNIECKUC
GyHKIMHA, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMbI 1 MHHUMYMBI ()yHKIIHH,
HanOoJIbIIIee U HAUMEHBIIIEEe 3HaUeHUE QYHKIIUN Ha TTPOMEKYTKE;

CBOOOJTHO OIEPUPOBATh MOHATHAMU: CTENEeHHAs (PYHKIUS C HATypaJTbHBIM U IEIBIM
nmokasatesieM, rpaduK CTENEHHOM (YHKIIMK C HATypaJbHBIM U LIETBIM TTOKa3aTesieM, rpaduk
KOpHS N-0¥ CTeNeHU Kak (PyHKIIMKU 0OpaTHOM CTETIEHU C HATypaJbHBIM MOKa3aTeleM;

OTepUpPOBATh MOHATUSMU: JIMHEWHAS, KBaJpaTUYHas U IPOOHO-IMHEHHas (QyHKIIHH,
BBITIOJIHSATH 2JIEMEHTAPHOE UCCIEAOBAaHUE U MIOCTPOCHHUE UX TPA(UKOB;

CBOOOJTHO OTNEPUPOBATH MOHATUIMH: TOKa3aTelbHas U Jiorapudmudeckas QyHKIIUH,
WX CBOMCTBA M rpadvKH, UCTIOIH30BaATh UX TPadUKH IS PEIICHUS YPaBHEHUN;

CBOOOJHO  ONEPHPOBATH  TOHATHSIMH:  TPUTOHOMETPHYECKAss  OKPYKHOCTb,
ompeereHIue TPUTOHOMETPUIECKUX (PYHKITUI YUCIIOBOTO apTyMEHTA;

HCITONTB30BaTh TpaduKu PYHKITUH JJIs UCCIIEIOBAHUS MTPOIIECCOB U 3aBUCHMOCTEH TIPH
PEIICHUH 3a]1a4 U3 APYTHX YICOHBIX TPEIMETOB M PEATbHOM KU3HH, BEIPAXKATh (hOpMyIaMu
3aBUCUMOCTH MEXK]Ty BETMUHMHAMM;

Hauyana matemarnueckoro ananusa:

CBOOOJHO  ONEPUPOBATH TOHATHUSAMHU: apuUPMETHUYeCKas W  TeoOMeTpUYecKas
mporpeccusi, OECKOHEYHO YOBIBalOIlass TeOMETpHYecKasi MPOTPECCUsi, JWHEHHBIN U
AKCIIOHEHITUATIBHBIN pocT, (GOpMyJia CIOXKHBIX MPOICHTOB, WMETh MPEACTABJICHHUE O
KOHCTAaHTE;

MCIIOJIH30BATh MIPOTPECCHUH JIJISl PEIICHUS PEATbHBIX 3a1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJHO OIMEpUPOBATh TMOHSATHUSMHU: TOCIEAOBATEILHOCTh, CIOCOOBI 3aJaHus
MOCJIETIOBATEILHOCTEH, MOHOTOHHBIE W OTPAHUYEHHBIE TMOCIICIOBATEIHHOCTH, TOHUMATD
OCHOBBI 3apO’KJICHUST MAaTEMAaTUYECKOTO aHaIn3a KaK aHaun3a OECKOHEYHO MaJlbIX;

CBOOOJTHO ONEPHPOBATH TOHATHUSAMHU: HENpPEpPhIBHbIC (DYHKIIMH, TOYKH pa3pbiBa
rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka pyHKINH;



CBOOOHO ONEPUPOBATh MOHATUEM: (PYHKIMSI, HEPEPBIBHASL HA OTPE3KE, IPUMEHSATh
CBOMCTBA HEMPEPBIBHBIX (PYHKIIUI JIJIs pElIeHUs 3a/1ay;

CBOOOZIHO OINEpUpPOBaTh NOHIATUAMM: IE€pBas U BTOpas IPOU3BOJHBIE (PYHKIMH,
KacaTenbHas K rpaduky QyHKIUU;

BBIYKCIIATH NPOU3BOJAHBIE CYMMBI, IPOM3BEICHHS, YACTHOTO M KOMIIO3ULMHU ABYX
GbyHKIUH, 3HAaTh MPOU3BOIHBIE SJIEMEHTAPHBIX (QYHKIIHI;

HCIIOJIb30BaTh T€OMETPUYECKUN U (DU3UUECKUN CMBICT MPOU3BOIHOMN ISl PEIICHUs
3aaad4.

MHoO»xecTBa U JIOTHKA:

CcBOOO/IHO ONIEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEpAIlUU HAJl MHOKECTBAMU;

HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar JJisi ONMCAaHUsS PEAbHBIX
MIPOLIECCOB U ABJICHUH, PHU PEIICHUN 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOHO ONEPUPOBATh MOHATUSMU: ONpPEAEIICHUE, TEOPEMA, YPaBHEHUE-CIIEICTBUE,
CBOMCTBO MaTeMaTH4YeCKOro OOBEKTa, JI0KA3aTelIbCTBO, PABHOCHIIbHBIE YpPAaBHEHUS H
HEpPAaBEHCTBA.

K xoniy obyuyenust B 11 kiacce oOydaromuiicsi MOMYYHUT CIEAYIOIIUE MPEIMETHBIE
pe3yabTaThl MO OTAECNbHBIM TEMaM padouell mporpaMMbl y4eOHOro Kypca «Airedpa u
Hayajia MaTeMaTHYECKOrO aHAIN3a»:

Uucna v BEIYMCICHUS:

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: HATypalbHOE M LIEJI0€ YHUCIO, MHOYKECTBA
HATypPaJIbHBIX U LEJIbIX YUCEN, UCHOJIb30BATh MPU3HAKH AEIUMOCTH LenbiX uynucen, HO/ u
HOK HatypanpHBIX 4ncel 1S peLIeHUs 3a/1a4, IPUMEHTh anroput™ EBkimaa;

CBOOOJHO ONEPUPOBATH MOHATHUEM OCTATKa MO MOJYJIO, 3alIMChIBATh HATypalbHbIC
YKCJIa B PA3JINYHBIX TO3ULHOHHBIX CUCTEMAX CUHUCIICHUS;

cBOOOIHO OTIEPUPOBATH MOHATUIMH: KOMIUIEKCHOE YHCIIO M MHOXKECTBO KOMILJIEKCHBIX
qucell, MPEeACTaBIsATh KOMIUIEKCHBIE YMCa B alreOpandecko M TPUTOHOMETPHUYECKON
(dbopme, BBITIOIHATD apuUPMETHIECKUE OTIepaIlii ¢ HUMU U U300paXkaTh Ha KOOPIUHATHOMN
IIJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH TMOHATUSAMHU: HMppalMOHANbHbIC, MOKAa3aTeJIbHbIE U
norapu(MHUYECKHEe HEPABEHCTBA, HAXOJWUTh WX PEUIEHUS C IMOMOIIbI0 PABHOCHIIbHBIX
IIEPEXO0/IOB;

OCYLIECTBJISATH OTOOP KOPHEN NP PELICHUU TPUTOHOMETPUYECKOTO YPaBHEHMUS;

CBOOOJHO OIEpUPOBATh MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHATH
HEeoOXoauMble (OPMyJbl [Jii PEUIEHUS OCHOBHBIX THUIOB TPUTOHOMETPUUYECKHUX
HEPaBEHCTB;

CBOOOZHO OIEpUpPOBaTh MOHATHSAMH: CHCTEMa M COBOKYNHOCTh YpaBHEHHH U
HEPaBEHCTB, PABHOCWJIbHBIE CUCTEMBI U CUCTEMBI-CIIECTBUSA, HAXOAUTh PEIICHUS CUCTEMBI
Y COBOKYIHOCTEH pallMOHAIBbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUECKUX
YPaBHEHUU U HEPABEHCTB;

peliath palnydoHalIbHbIE, WpPpAlMOHANIBHBIC, MOKa3aTelbHbIe, JorapuGMuyecKkue H
TPUTOHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA, COAEPIKALIME MOTYJIM U ITapaMETPH;

OPUMEHSTh TpauuecKue METOMbl Uil pEUIEHUsI YPABHEHUN U HEPABEHCTB, a TAKKe
3a/1a4 € MapaMeTpaMHu;



MOJICIMPOBATh peajbHbIE CUTYyallUd Ha S3bIKE alreOphl, COCTABJISITH BBIPAKEHUS,
ypaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCJIOBHUIO 3aJ]1a4ul, UCCIEA0BATh MOCTPOCHHBIE
MOJICIM C MCIIOJIb30BAaHMEM ammapaTa ajireOpbl, HHTEPIPETUPOBATh MOJYyYCHHBIN
pe3yJIbTar.

OyHKIMHU U TpaduKu:

CTPOUTH IpaduKi KOMIO3UITUU (DYHKIMH C TTOMOIIILIO SJIEMEHTAPHOTO MCCIICIOBAHUS
Y CBOMCTB KOMITO3HIIMH JIBYX (DYHKITUM;

CTPOUTh TEOMETPUYECKHE O0pa3bl YpaBHEHUN M HEPABEHCTB Ha KOOPAUHATHOMN
IUIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: TPA(QUKH TPUTOHOMETPUICCKUX (DYHKITUH;

MPUMEHATH (DYHKIMH 711 MOJACITUPOBAHUS U UCCIICIOBAHUS PEATHHBIX TIPOIIECCOB.

Hauana MaTeMaTHuecKoro aHaiamsa:

UCIIOJIb30BaTh TMPOU3BOJHYIO JJISI HCCIIEIOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH M
SKCTPEMYMBI;

HaXO0JIUTh HAaMOOJIbIIIee U HAUMEHbIIICE 3HaUeHUs (PYHKIIMKM HEPEPHIBHON HA OTPE3KE;

MCII0JIb30BaTh MIPOU3BOIHYIO JIJI1 HAXOKICHUSI HAWTYUIIETO PEIICHUS B TPUKIaTHBIX,
B TOM UYHCJE COLUHUAIBHO-dPKOHOMHUYECKHUX, 3ajayax, JJs OMNpPEACICHUS CKOPOCTH U
YCKOPEHHUS Mpoliecca, 3aJaHHoro GopMysioi mim rpadukoM;

CBOOOJHO OIEpUPOBATH MOHATUAMH: IEPBOOOpa3Hasi, ONPEACAEHHBIA HHTErpal,
HaxXOJUTh NEPBOOOPA3HBIE JIEMEHTAPHBIX (DYHKIIUNA W BBIYUCISATH UHTETpa Mo GopmyJie
Hrrorona-Jleibnnna;

HaXOJUTh TUJIOMIA/IN MIIOCKUX (PUTYP U 00BEMBI TEJ C TOMOIIILIO HHTErPaia;

MMETh NIPEAICTaBICHNE O MATEMAaTHYECKOM MOJICTUPOBAHUU HA MPUMEPE COCTABJICHUS
nuddepeHnanbHbIX YPaBHEHUIT;

pemiaTh TpUKIAIHbIE 3aJadyd, B TOM YHUCJIE COLMAIbHO-DKOHOMUYECKOTO U
(hbU3UYECKOro XapakTepa, CpeICTBAMU MaTeMaTHYECKOTO aHaIu3a.

TEMATHYECKOE IINTAHUPOBAHHUE

Bo3moxHOCTB
Ne KoJu-Bo
u/n HaumenoBanue pasaesioB/Tem qacop | MCMO/IB30BAHUA
20P
10 kaace (Anredpa u Havaja 102
MAaTEeMATHYEeCKOI0 aHAJIHN3A)
MHOX€eCTBO JICHCTBUTEIbHBIX YUCE. https://resh.edu.ru
1 | MHorounensl. PanroHanbHble ypaBHEHUS U 20
HepaBeHCTBA. CUCTEMBbI JTMHEHWHBIX YPaBHEHUN
5 dyukiun 1 rpapuku. CteneHHas GyHKIHS C 8 https://resh.edu.ru
IeJIBIM MOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-OW CTETICHHU. 11 https://resh.edu.ru
HppanuoHaibHbIe YpaBHCHHUS
4 [TokazarenbHast pyHkims. [TokazaTenpHble 7 https://resh.edu.ru
ypaBHEHUSI
5 Jlorapudmmueckas ¢pynkius. Jlorapupmudeckue 14 https://resh.edu.ru
ypaBHEHHSI




6 | TpuroHoMeTpruecKre BEIPAKEHUSA U YPaBHCHUS 18 https://resh.edu.ru
7 | [ocnenoBaTeIbHOCTH U IPOTPECCUU 6 https://resh.edu.ru
8 | HenpepeiBuble dynkuuu. [IponsBognas 16 https://resh.edu.ru
9 [ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIUS 5 https://resh.edu.ru
3HaHUM
Bo3mokHOCTB
Ne KoJu-Bo
o/ HauMeHoBaHHUe pa3iesioB/TeM wacop | MCHOIB30BAHHS
20P
11 kaace (Anredpa u HayaJaa 102
MaTEeMATHYECKOr0 aHAJIN3A)
1 HccnenoBanve GyHKIUNA ¢ TTOMOIIBIO 18 https://resh.edu.ru
POM3BOIHOM
2 | IlepBooOpa3Hasi 1 MHTETpal 8 https://resh.edu.ru
['padyiku TPUTOHOMETPHUYECKUX (PYHKITHIA. 10 https://resh.edu.ru
TpuroHoMeTpruyeckre HepaBeHCTBA
4 WpparmonanbHbIe, TOKa3aTebHbIC U 20 https://resh.edu.ru
JorapupMHUECKUE HEPABCHCTBA
5 | KoMIiekcHBIE YKClia 7 https://resh.edu.ru
6 | HarypanpHbIe U 11€1BIC YHCITA 7 https://resh.edu.ru
7 CucTeMBbl parMoHATBHBIX, HPPAITTOHATLHBIX 8 https://resh.edu.ru
0Ka3aTeabHBIX U JIOTapu()MUYECKUX YPaBHEHUI
8 | Bagaum c mapameTpaMu 12 https://resh.edu.ru
9 [ToBTOpeHHME, 0000IICHUE, CHCTEMATH3AIUS 19 https://resh.edu.ru
3HAHUM
IMOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
Ne KoauuecTBo JlaTa
Tema ypoka
n/n 4acoB U3y4YeHus
1 MHO0XecTBO, Onepalyy Hal MHOXKECTBAMHU M UX 1
cBoicTBa. J{narpammsl Ditnepa-Benna
5 [TpuMeHeHre TEOPETHKO-MHOKECTBEHHOT'O arapara 1
JUTSL pEIIeHUs 33124
Paronanbabie yncia. OObIKHOBEHHBIE U
3  JecsTUYHbBIE APOOH, MPOLEHTHI, OECKOHEUYHbIE 1
NepuoANIECKUE Tpodu
Parronanbubie yrcia. OObIKHOBEHHBIE U
4 necsATUYHBIC TPOOH, MPOIEHTHI, 0ECKOHEUHBIC 1

MIePUOANYECKHE IPOOH




[Ipumenenue apoOeit U MPOLEHTOB ISl PELLICHHUS

> MPUKJIAJIHBIX 3a]1a4

6 [Ipumenenue Apo6eit v MPOIIEHTOB JJIsl PEILICHHUS
MIPUKJIAJIHBIX 3a]1a4
JlericTBuTENbHBIC UKcia. PalnoHanbHbIE U

7  uwppanuoHaJIbHBIC yncia. ApudmeTudaecKue
OTepalvu C ACHCTBUTEIIbHBIMU YHCIIAMU

8 MonyJib JEUCTBUTEIIBHOTO YUCIIa U €T0 CBOMCTBA

9 [Tpubnk€HHbBIC BRIYMCICHUS, TIPABHIIA OKpYIJIECHHU,
MPUKHUJIKA U OIIEHKA pe3yJibTaTa BIYUCICHUN

10 OCHOBHBIE METO/IbI PeILICHHs LIEbIX 1 IpOoOHO-
palMOHAJIBHBIX YPABHEHUI U HEPABEHCTB

11 OCHOBHBIE METO/IbI PEIICHHS LENbIX U JTpOOHO-
palMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
MHorouneHsl OT OIHON NEpeMEHHOM. [[eneHune

12 MHOTrouJEHA HAa MHOTOWIEH C OCTaTKOM. Teopema
bezy

13 MHorowiensl ¢ 1ebiMu Kodduirentamu. Teopema
Buera

14  PelieHue CUCTEM JTMHEUHBIX YPaBHEHUM

15  Pemienue cucteM JMHEWHBIX YpaBHEHUN
Marpuna cucTemMbl JINHEMHBIX YPaBHEHUM.

16  OmnpenenuTenb MaTPUIIBI 2X2, €r0 TEOMETPUICCKUAN
CMBICJI ¥ CBOMCTBA; BHIYMCIICHUE €r0 3HAYCHUS

17 OnpenenHTerb MaTpuLbl 2X2, €ro FT€OMETPUUECKUIA
CMBICJ Y CBOMCTBA; BBIYMCIICHUE €r0 3HAYCHUS

18 prnvieHeHI/Ie OIMPEAETUTES JUIst PELIECHNUS CHCTEMDI
JIMHEWHBIX YPaBHEHUN

19 PeH_IefII/Ie NPHUKIAAHBIX 33/24 C NOMOIIBIO CHCTEMBL
JIMHEWHBIX YpaBHEHUN

20 KontponbsHas pabora: "ParmoHaibHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBbI TMHENHBIX YpaBHEHUN"
OyHKIMs, criocoObl 3a1anus GyHKIuU. B3auMHo

21 obpatnbie QyHkiu. Kommnosums GyHKIUH.
['paduk pyHkumnu. InemMeHTapHbIe TpeoOpa3oBaHus
rpadukoB QyHKIMMA
OO6uacTb onpeieNieHus 1 MHOYKECTBO 3HAYCHHIA

22  ¢ynxuun. Hynu pysnkuuu. [TpoMexxyTku 3HaK
MOCTOSIHCTBA

23 Yérnple u Heu€THbIE PyHKIMU. [Tlepuoanueckue
dbynkuuu. [TpoMexxyTkn MOHOTOHHOCTH (YHKIIUA

24 MakcuMyMbl 1 MUHUMYMBI pyHKIIMH. Hanbosbiee

N HAUMCHBIIICC 3HAUYCHUC (1)YHKI_[I/II/I Ha IIPOMCKYTKC




JluneiiHas, kBagpaTHUHas U IpOOHO-TUHEHHAS

25  ¢yHKIMHA. DIIEMEHTAPHOE UCCIICIOBAHNE U
MOCTpOeHUE TPaQUKOB ITHX (DYHKITHIMA

26  Crenenb ¢ 1enbiM nokazatenem. bunom Heiorona

7 CreneHHasi yHKIHSI C HATYpPaIbHBIM H LIEJIBIM
nokasarenieM. E€ cBoiicTBa u rpadux

8 KontponbsHas pabora: "Crenennas QyHkius. EE
cBOMcCTBa U Tpaduk”

29 ApI/I(l)MgTI/I‘-IeCKI/Iﬁ KOpPEHb HATYPAJIbHOM CTEIIEHU U
€ro CBOMCTBa

30 ApI/I(ngTI/IIIeCKI/H?I KOpPEHb HATYpaJbHON CTEIIEHU U
€ro CBOMCTBA

31 [IpeoOpa3zoBaHUsl YUNCIOBBIX BbIPAKEHUM,
COJIEpKAILNX CTENEHU U KOPHU

32 [IpeoOpa3zoBaHUs YNCIOBBIX BBIPAKEHUM,
COJIepKallluX CTENEHU U KOPHU

33 HppanuroHaabHble ypaBHEHUS. OCHOBHUBIG METO/IbI
pelIeHUs] UPPaLMOHAIBHBIX YPABHEHHIM

34 HppanyoHanbHbIE ypaBHEHUS. OCHOBLEHe METO/IbI
pELIeHNs] UppalMOHAIbHBIX YPaBHEHUI

35 PaBHOCHIIBHBIE ITEPEXO/IBI B pelIeHIH
UppalMOHaIbHbIX YPAaBHECHUI

36 PaBHOCHITbHBIE TIEPEXO/IbI B peleHuH
UPPALMOHATIBHBIX YpaBHEHUI
CaoiicTBa 1 rpaduk KOpHs N-O CTENEHU KaK

37  GyHKIMHA 00OpAaTHOM CTENEHU C HATYPaTbHBIM
noKa3aTeyieM
CaoiicTBa 1 rpaduk KOpHs N-O CTENEHU KaK

38  GyHKIMM 00pAaTHOM CTENEHU C HATYPaTbHBIM
NIOKa3aTesIeM

39 KoHnTtponbHas padora: "CpoiicTBa U rpaguk KOpHs N-
ol crenenu. MppannoHanbHbIe ypaBHEHUS "

40 CTePeHB C pallOHAIbHBIM [TOKA3aTENEM H €€
CBOICTBa

a1 CTGPCHB C pallMOHAJIBHBIM MOKA3aTeIIeM U €€
CBOICTBa

42  Tloka3zaTenbHas QyHKIUS, €€ CBOMCTBA U rpauK

43 I/IcnonmouBaHHe rpaduka GyHKIMH 7S pelIeHUs
ypaBHEHUI

44 IToka3aTenbHble YpaBHEHUS. OCHOBHvHe METO/IbI
pelIeHus NoKa3aTelbHbIX YPAaBHEHUN

45 [Toka3aTenbHble ypaBHEHM. OCHOBHBIE METO/IbI

pelLIeHUs MOKA3aTEIbHbIX YPABHEHUN




KonTponbhas padota: "[lokazarenpHast QyHKIHS.

46 " 1
[Toka3aTenbHbIe YpaBHECHUS

47  Jlorapudm uncia. CoiicTBa Jiorapudma 1

48 | JlecsaTu4HbBIC U HATYpaJIbHBIC JTOTAPU(MBI 1

49 | JlecsaTuuyHbIC M HATypaJbHbBIC JOrapru (MBI 1

50 [TpeoOpa3zoBanue BbIpaXEHH, COIEPIKALITINX 1
JorapuhMbl

51 [IpeoOpa3zoBaHue BbIpaXEHHH, COAEPKALTUX 1
JorapudMbl

52  Jlorapudmudeckas QyHKIms, €€ CBOMCTBA U rpaduK 1

53  Jlorapudmuueckas QyHKIus, €€ CBOMCTBA U rpaduK 1

54 Hcnons3oBanue rpaduka GyHKIUU A peHICHUS 1
YpaBHECHUU

55 Hcnonb3oBanue rpaduika GyHKIMH IS peLICHUS 1
YpaBHEHUU

56 Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI 1
pelieHus JorapuMUIECKUX YpaBHEHUN

57 Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METO/IbI 1
peleHus JorapupMUIECKUX YpaBHEHUN

58 PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUU 1
JorapuMUYECKUX YPaBHEHHM

59 PaBHOCWIIbHBIE TTEPEXOABI B PELIICHUH 1
Jorapu(pMUYECKUX YpaBHEHUI

60 Kontponbshas pabora: "Jlorapupmudeckas QyHKITuS. 1
JlorapudmMuueckre ypaBHeHus"

61 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YHCIIOBOTO 1
apryMeHTa

62 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC YUCIIOBOTO 1
aprymeHTa

63 ApKCUHYC, apKKOCHHYC ¥ apKTaHT'€HC YUCIIOBOTO 1
apryMeHTa

64 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YUCIIOBOTO 1
apryMeHTa
TpuronomeTrpuyeckasi OKpy>XKHOCTb, OIIPEJICIICHHE

65  TpuroHomerpuyecKkux (yHKIIUA YUCIOBOTO 1
aprymMeHTa
TpuronomeTpudeckasi OKpy>XKHOCTb, OIIPEICTICHHIE

66  TpuroHomerpuyeckux GyHKIUN YUCIOBOIO 1
apryMeHTa

67  OcHOBHBIE TPUTOHOMETPUIECKHE (HOPMYJIBI 1

68  OcHOBHBIE TPUTOHOMETPHUECKHE (HOPMYITBI 1

69  OcHOBHBIE TPUTOHOMETPUIECKUE (HOPMYJIBI 1

70  TIpeoOpa3zoBaHuE TPUTOHOMETPUUECKUX BBIPAKCHUIN 1




71  TIpeoOpa3zoBaHHE TPUTOHOMETPUUECKUX BBIPAKCHHIM 1
72  TlpeoOpa3zoBaHuE TPUTOHOMETPUUECKUX BBIPAKCHUIN 1
73 Pemienue TpUrOHOMETPUUICCKUX YPABHCHHM 1
74  PemieHue TPUTOHOMETPUUYECKUX YPaBHCHUHN 1
75  PenieHue TPUrOHOMETPUUYECKUX YPABHEHUH 1
76  Pemenue TpUTOHOMETPUUYECKUX YPaBHCHUHN 1
77  PenieHue TPUrOHOMETPUUYECKUX YPABHEHUMN 1
78 Kontponsnas paboTta: "Tpuronomerpudeckue ) 1
BBIPKEHUSI U TPUTOHOMETPUUECKUE YPABHEHHUS
[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS
79  mocnenoBaTenbHOCTEW. MeTOa MaTeMaTHYeCKOM 1
WHIYKITAN
MOHOTOHHBIE M OTPaHUYEHHBIE
80 mocnenoBatenbHOCTU. MicTOpUs aHanm3a 0ECKOHEUHO 1
MaJIbIX
81 Apudmernueckas nporpeccus. ['eometpruyeckas 1
Iporpeccust
beckoneuHno yObIBaroias reoMmeTpuueckas
82 mporpeccus. Cymma 6€CKOHEUHO yObIBarOIIEH 1
r€OMETPUYECKOU IPOTPECCUN
83 JIMHEWHBIN U 3KCIOHEHIIUAIBHBIN pOCT. YucIo e. 1
dopMyiia CI0KHBIX MPOIICHTOB
Hcronp30BaHue IPOTPECCHH IS PEITSHUS
gq  DCABHBIX 33724 NPHKIATHOTO XapaKTepa. 1
KontponbsHas padora: "l[locnenoBaTenbHOCTH U
nporpeccun”
85  HenpepbiBHbIe GYHKIIMU U UX CBOMCTBA 1
86  Touka pa3psiBa. ACUMITOTHI TPapUKOB (PYHKITHIA 1
87  CaoiicTBa (pyHKIIMN HEMPEPHIBHBIX HA OTPE3KE 1
88  CaoiicTBa QyHKIMII HEMPEPHIBHBIX HA OTPE3KE 1
89  MeTtox nHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
90 Meroxa UHTEPBAJIOB Vsl PEIIICHHSI HEPABEHCTB 1
91 [Ipumenenne CBOMCTB HEMPEPHIBHBIX (DYHKITUI 115 1
perieHus 3a1a4
92 TIlepBas u BTOpasi NpOU3BOJHBIE PYHKIIUU 1
93 OnpeﬂeneHHve, T€OMETPUUYECKUN CMBICIT 1
IPOU3BOHOU
94  Ompenenenue, GU3NIECKUN CMBICI TPOU3BOTHON 1
95  VYpaBHeHue kKacateabHOU K rpaduky QyHKIUU 1
96 VYpaBHeHHe KacaTeabHOU K TpaduKy QPyHKITUU 1
97  IIpousBoaHbIE ANEMEHTAPHBIX PYHKIIUI 1
98 IIpousBoaHbIC AIEMEHTAPHBIX (PYHKITUI 1




[IponsBoaHAast CyMMBI, IPOU3BEIECHHUS], YACTHOTO U

99 . 1
KOMITO3UITNN (PYHKITHIA
100 KonrtponsHas padoTa: "IIpousBognas” 1
101 IloBTOpeHue, 00600IICHNE, CHCTEMATHU3AIUs 3HAHUI 1
102 HroroBasi KOHTpOJbHAs paboTa 1
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102
11 KUIIACC
Ne KoauuecTBo Jlara
n/n Tema ypoka 4acoB U3Y4eHUs
1 [IpuMeHeHue MPOU3BOIHON K HCCIIEI0BAaHUIO 1
(GyHKIIUH HAa MOHOTOHHOCTh U DKCTPEMYMBbI
5 [IpuMeHeHnEe MPOU3BOIHON K HCCIIEI0BAHUIO 1
(GyHKIIUH HAa MOHOTOHHOCTh U DKCTPEMYMBbI
3 [IpuMeHeHUE MTPOU3BOIHON K UCCIIEA0BAHUIO 1
GbyHKIMI HA MOHOTOHHOCTB U DKCTPEMYMBbI
4 [IpuMeHeHue MPOU3BOIHON K HCCIIEI0BAHUIO 1
(GyHKIIUH HAa MOHOTOHHOCTh U DKCTPEMYMBbI
5 Haxoxnenne HauboJbIIero 1 HAaMMEHbIIETO 1
3HAYEHMSI HETPEPHIBHOM (PYHKIIMHU Ha OTPE3Ke
5 HaxoxaeHnue HauOobIIero 1 HAUMEHBIIETO 1
3HAYCHUSI HETIPEPhIBHOM (DYHKIIMU HA OTPE3Ke
7 Haxoxnenne HauboJbIIero 1 HAaMMEHBIIETO 1
3HAYEHMSI HETPEPHIBHOM (PYHKITMHM Ha OTPE3Ke
8 Haxoxaenue HauOobIIero 1 HAMMEHBIIETo 1
3HAYCHUS HETIPEPHIBHOM (DYHKIIMU HA OTPE3Ke
9 Haxoxnenue HaubobIIero 1 HAaMMEHbIIETO 1
3HAYCHUSI HETIPEPhIBHOM (DYHKIIMU HA OTPE3Ke
10 [TpuMeHeHne MPOU3BOIHOM TSI HAXOXKICHUS 1
HAWJTYUIIIETr0 PEIICHUs B MPUKIIATHBIX 3a/1a4ax
11 [IprMeHeHne MPOU3BOIHOM ISl HAXOKICHUS 1
HAWJTY4IIIero PEeIIeHUs B MPUKIAAHBIX 3a7a4ax
[IpuMeHeHne MpOU3BOAHOM ISl ONTPECIICHUS
12 ckOpOCTH M YCKOpEHUS MpoIiecca, 3a1aHHOTO 1
dbopmyroii unmu rpaduKom
IIprumeHenune Mpou3BOAHOM 11 OIIPEAEIICHUS
13  CKOpOCTH M yCKOpEHHS Mpolecca, 3aJaHHOTO 1
dbopmyroii unmu rpaduKom
14  Kommno3unus GyHKIHI 1
15  Kommno3surus GyHKIHiA 1
16 ['eomeTpudeckre 0O6paspl ypaBHEHUI Ha 1

KOOPJAWHATHOU TIJIOCKOCTH




['eomeTpuueckue o0pa3sl ypaBHEHUH Ha

17 KOOPJAMHATHOW MJIOCKOCTH 1

18 KontponbsHas paboTa: "}/'I'CCJIG,ZIOBaHI/Ie byHKIHMH ¢ 1
MOMOIIIBIO POU3BOIHOMN

19 [TepBooOpazHas, OCHOBHOE CBOHCTBO 1
epBOOOPa3HBIX

20 [TepBooOpa3zHbie AnemMeHTapHbIX GyHKIMM. [IpaBuna 1
HAXOXKJEHUSI IEPBOOOPA3HBIX

21  Wnterpan. ['eomeTpuyueckuii CMBICT HHTETpaIa 1

29 Boruncienue onpenenéHHOro HHTerpasia mno 1
dbopmyne HetoTona-JleliOHuia
[IpuMeHeHne uHTerpana i HaxoKIeHUs II0Ianei

23  mnockux ¢uryp. [Ipumenenune naTerpaia ais 1
HAXOXJeHUsI 00bEMOB T€OMETPUUYECKUX Tl

24  Tlpumepsl pemennii 1udPpepeHInaTbHBIX YpaBHEHUN 1
MaremaTuyeckoe MOJIETMPOBAHUE PEaTIbHBIX

25  mporeccoB ¢ MOMOIIb0 auddepeHITnaATbHBIX 1
YpaBHEHUU

26  KontpombHas pabdorta: "IlepBooOpa3Has u uHTErpat” 1

27 Tpuronomerpruueckue QPyHKIUU, UX CBOMCTBA U 1
rpaduKu

8 Tpuronomerpruyeckre PyHKIUU, UX CBOMCTBA U 1
rpaguku

29 Tpuronomerpuueckre QPyHKIUU, ©X CBOMCTBA U 1
rpaduKu

30 OT60p KOpHE TPHIOHOMETPHIECKHX YPaBHEHHM C 1
MOMOILbIO TPUTOHOMETPUYECKON OKPYKHOCTH

31 OT60p KOpHEH TpI/IFOHOMeTpI/ILI(iCKI/IX YPABHEHUH C 1
MIOMOILbIO TPUTOHOMETPUYECKON OKPYKHOCTH

32 OT60p KOpHEH TPUTOHOMETPHHIECKHX YPaBHEHUM C 1
IIOMOILBIO TPUTOHOMETPUYECKON OKPYKHOCTH

33  Pemienue TpUTOHOMETPUYECKHX HEPABEHCTB 1

34  PemieHue TpUrOHOMETPUUYECKUX HEPABEHCTB 1

35  PeuieHue TpUroHOMETPUYECKUX HEPABEHCTB 1
Kontponshas pabora: "I'paduku

36  TpUTOHOMETPUYECKHUX (DYHKIIHMA. 1
Tpuronomerpuueckue HepaBeHcTBa"

37 OcCHOBHBIE METO/IbI PEIICHMS TOKa3aTEIbHBIX 1
HEPaBEHCTB

38 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPABEHCTB

39 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHbIX 1

HEPABEHCTB




OcHOBHBIC MCTO/IbI PCIICHUS IMOKA3aTCIbHbIX

40
HEPaBEHCTB

a1 OCHOBHBIE METO/BI PELIECHUS JIOTAPUPMUIECKIX
HEPaBEHCTB

42 OCHOBHBIE METOBI PELICHUS JIOTAPUPMUIECKIX
HEPaBEHCTB

43 OCHOBHBIE METO/BI PEIICHNS UPPALNOHAIBHBIX
HEPaBEHCTB

44 OCHOBHBIE METO/IbI PELIEHUS UPPALUOHAIBHBIX
HEPaBEHCTB

45 Fpa(bnqecicne METO/IbI PEIIECHUS NPPALMOHAIBHBIX
YpaBHEHUI

16 Fpa(bnqecime METO/Ibl PELICHUS UPPALMOHATIBHBIX
YpaBHEHUI

47 Fpa(bnqecime METO/Ibl PEIICHUS MOKa3aTENbHBIX
ypaBHEHUI

48 ['padmueckue METO/BI peLICHHs TOKa3aTEIbHBIX
HEPaBEHCTB

49 Fpa(bnqecime METO/Ibl PEIIECHUS JTOrapu(PMUUECKUX
ypaBHEHUI

50 ['padmyeckue MeToAbl peLIeHUs JIOTapuPMUIECKIX
HEPaBEHCTB

51 ['padrueckure MeTO bl pelIeHUs JOrapuPMUIECKUX
HEPaBEHCTB

52 ['padmyeckue MeTOAbI pelICHHs TOKa3aTeIbHBIX U
jgorapu(pMUYECKUX YpaBHEHUN

53 ['padrueckure MeTO bl pelIeHUs TOKA3aTeNbHbIX U
Jgorapu(pMUUYECKUX YpaBHEHUN

54 ['padrueckure MeTObI pelIeHUs! OKa3aTeNbHbIX U
JorapupMUUECKUX HEPABEHCTB

55 ['padmyeckue MeTOAbI pelICHHs TOKa3aTeIbHBIX U
Jorapu(pMHUECKUX HEPABEHCTB

56 KontponbHas padora: "UppaunoHanbHbie,
NoKa3aTelIbHbIE U JIorapupmuueckue HepaBeHcTBa"
Kommuiekchble uncna. Anredpanyeckas u

57  TpuroHomerpuueckast poOpMbl 3aKUCH KOMIUIEKCHOTO
yucia

58 Apudmernueckue onepanuu ¢ KOMIUIEKCHBIMU
YUCIIAMH

59 I/I306pa)KCHI/IeVKOMHJ]CKCHBIX quCcell Ha
KOOPJIMHATHOM TIOCKOCTH

60 ®opmyna Myaspa. KopHu n-oui crenenu u3

KOMIIJICKCHOI'O 4YHCJIa




®opmyna Myaspa. KopHu N-oi1 crenenn u3

61 1
KOMILIEKCHOI'O YHCJIa

62 [IpuMeHeHre KOMITJIEKCHBIX YMCEeT IJIs1 PeIICHHUS 1
(bU3MYECKUX U TEOMETPUUYECKUX 3a]1a4

63 KontpoabHas padora: "KomMrmiekcHbie yncia" 1

64  HarypanbHble U LI€JIbIE YHCIIa 1

65 IlpumeHeHHE TPU3HAKOB JETUMOCTH IIEJIBIX YUCEI 1

66 [IpumMeHeHne NpU3HAKOB JIETMMOCTH LIETbIX YUCEI: 1
HO/l u HOK

67 [IpuMeHeHne MPU3HAKOB JIETUMOCTH LIEJIbIX YHUCEIT: 1
OCTATKH 0 MOAYJIO

68 [IpumMeHeHne NpU3HAKOB JIETMMOCTH LIEbIX YUCET: 1
OCTaTKH [0 MOAYJIIO
[IpuMeHeHne MPU3HAKOB JIETUMOCTH LIEJIbIX YHUCEIT:

69 anropurm EBkimma mis pemeHus 3a1a4 B IETbIX 1
qHCIIax

70  KontpoabHas padota: "Teopus nensix gyucen" 1

71 Cucrema v COBOKYITHOCTh YpaBHEHUHU. 1
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CJIE/ICTBUSI

79 OcHOBHBIE METOJIbl PEIICHNs CHCTEM 11 1
COBOKYITHOCTEH pallMOHAJIbHBIX YPaBHEHUN

73 OcCHOBHBIE METO/Ibl PEIIEHHS CHCTEM 1 ) 1
COBOKYMHOCTEN WPPALMOHATIBHBIX YPAaBHEHHM

74 OcHOBHBIE METOJIbl PEIICHNs CHCTEM 1 1
COBOKYITHOCTEH MOKAa3aTeJIbHBIX YPaBHEHUM

75 OcHOBHBIE METOIbl PELICHHS CHCTEM H 1
COBOKYMHOCTEH MOKA3aTeNIbHBIX YpaBHEHUN
[IpuMeHeHue CUCTEM K PEIICHUI0 MAaTEMAaTUUECKUX

76  3a/iad M 3a1a4 U3 pasiiHbIX obJacTelt HayKu U 1
peaTbHOM KU3HU, UHTEPITPETAIINS TTOTYISHHBIX
pe3yJIbTaTOB
[IpuMeHeHue HEPaBEHCTB K PELICHUI0

27 MATEMAaTHYECKHX 33124 M 337184 M3 PasTHIHbIX 1
obJlacTeil HAyKu U peaibHOM KU3HU, UHTEPIIPETALIUS
MOJTYYEHHBIX Pe3yJIbTaTOB
KontponbsHas pabora: "Cuctemsl parioHaIbHBIX,

78  umppanuoHATBHBIX TOKA3ATEIbHBIX U 1
JorapuMUYECKUX ypaBHEHUI"

79  PanuoHanbHBIC YpaBHEHUS C TapaMeTPaMH 1

80 PanuoHnanbHbIE HEPABEHCTBA C MapaMeTpamMu 1

81 PanuoHanbHBIE CUCTEMBI C TTApaMETPaMU 1




HppanmonanbHbIE ypaBHEHNsI, HEPABEHCTBA C

82  mapametpamu. MppanuoHanbHbIE CHCTEMBI C 1
napamMeTpaMu
[TokazaTenpHBIC YpaBHEHHS, HEPABEHCTBA C
83  mapametpamu. [TokazaTenbHbIe CHCTEMBI C 1
napaMeTpamMu
JlorapudmMuueckne ypaBHEHUS, HEPABEHCTBA C
84  mapametpamu. JlorapuhMudecKkre CHCTEMBI C 1
napamMeTpamu
85 TpuroHomeTpu4ecKue ypaBHEHHS C ITapaMeTpaMu 1
86  TpuroHoMmerpuueckue HEPaBEHCTBA C apaMETPaMHU 1
87  TpuroHomMeTpu4ecKHe CUCTEMBI C TapaMeTpaMu 1
[TocTpoenue u uccieT0BaHNe MaTEeMAaTHIECKUX
88  mojenel peaibHBIX CUTYaIlUN C TTOMOIIBIO 1
ypaBHEHUH C mapaMeTpaMu
[TocTpoenue u uccieT0BaHNe MaTeMaTHIECKIX
89  mojenel pealbHBIX CHTYAIIUH C TTIOMOIIBI0 CHCTEM 1
YPaBHEHHUI C apaMeTpamMu
90 KoutposnpHas pabota: "3anaqyu ¢ mapamerpamu" 1
91 POBTOpeHHC, 00001IeHne, CuCTEMaTH3allHsT 3HAHHI 1
YpaBHeHus"
92 'I:IOBTOPGHI/IG, 000011IeHIEe, CUCTEeMaTH3allisl 3HAHUM: 1
YpaBuenus"
93 [ToBTOpEHue, 00001IeHNHEe, CUCTEMATHU3alUs 3HAHWM: 1
"YpaBHenus. CucteMbl ypaBHEHUN"
94 POBTOpeHHe, 000011IeHIEe, CUCTEMAaTH3allis 3HAHUI: 1
Hepasencraa"
95 POBTOpeHHe, 000011IeHIEe, CHCTEMAaTH3allis 3HAHUI: 1
HepaBencrtpa"
96 POBTOpCHHC, 0606P16HH6, cUcTeEMaTH3alUs 3HAHUNI: 1
[IponsBonHas u €€ npuMeHeHue"
97 POBTOpeHHe, 0606P16Hne, CHCTEeMaTH3aI1s 3HAaHWUMH: 1
[IpousBoaHas u e€ npumMeHeHue"
98 'HOBTOpeHI/Ie, 0000111eHne, CUCTEMaTH3allHsT 3HAHHI 1
'MHaTerpan u ero npuMeHeHue"
99 POBTopeHHe, 000011IeHIEe, CHCTEMATH3allis 3HAHUI: 1
OyHKIMn"
100 'I:IOBTOpeHI/Ie, 0000111eHne, CUCTEMaTH3allHs 3HAHHI 1
OyHKIUN"
101 Hroroasi KOHTpOJBHAs paboTa 1
102 TIloBTOpeHue, 0000IIEHNE, CHCTEMATH3aIMs 3HAHUMA 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102
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