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INOACHUTEJIBHASA 3AIIMCKA

Kypc «IIpakTukym 1o pemeHno MaTeMaTHIeCKIX 3a/1a4u» SIBIISETCS OTHUM H3
HauOoJiee 3HaUYMMBbIX B MPOTpaMME CpEIHEro o01iero o0pa3oBaHus, MOCKOJIbKY, C
OJTHOM CTOPOHBI, OH 00ECIeYNBACT MHCTPYMEHTANBHYIO 0a3y ISl U3yYCHHUST BCEX
€CTECTBEHHO-HAYUHBIX KYpPCOB, a C APYroil CTOPOHBI, (OPMUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIIJICHHE O0Y4YarolIMXCsl Ha YPOBHE, HEOOXOIUMOM JIJIsi OCBOCHUS
uH(popMaThKH, OOIECTBO3HAHUSI, UCTOPUH, CIIOBECHOCTH U IPYTUX AUCHUILIIMH. B
paMKax JaHHOTO y4eOHOro Kypca oOydarouiuecsi OBJaJ€BalOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOW HayKd, KoTopas (OpMyIupyeT CBOM JOCTIKCHHUS B
MaTeMaTu4yeckou dopme.

Kypc 3akmanpiBaer OCHOBY ISl YCHEIIHOTO OBJAACHUS 3aKOHAMH (U3HKH,
XUMUHU, OMOJIOTUM, TIOHWMAHHSI OCHOBHBIX TEHACHIIMI pPa3BUTHUS IKOHOMHKU U
0OIIIECTBEHHOM KU3HHU, MTO3BOJISIET OPUCHTHUPOBATHCS B COBPEMEHHBIX ITU(POBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh MX IS JAJIbHEHIIEro
o0pa3oBaHMsl ¥ B TIOBCETHEBHOM KU3HU. B TO ke BpeMs oBnazieHre abCTPaKTHBIMU
U JIOTUYECKH CTPOTMMHM KOHCTPYKIHUAMH anreOpbl U MaTEMaTUYECKOTO aHaiu3a
pa3BHBAET yMEHUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH WCTHHHOCTb,
JIOKa3bIBaTh YTBEP)KJICHUS C MOMOIIBIO MHIYKIMU U PacCykaaTh IETyKTUBHO,
UCIIOIb30BaTh O00OOIIEHNE W KOHKPETU3aluio, a0CTparupoBaHUWE U aHAJIOTHIO,
dbopMupyeT KpeaTUBHOE U KPUTUYECKOE MBIIIJICHHUE.

B xonme u3ydeHust kypca, oOydarouiygecsi MoJiy4aloT HOBBIM OMBIT PEIICHUS
MPUKIIAIHBIX 3aJlad, CaMOCTOSATEIIBHOTO MOCTPOCHHUS MaTeMaTHYECKHX MOjIele
pealbHBIX CHUTyalMil, HHTEpPIpETAlMy TMOJYYSHHBIX PEIICHUH, 3HAKOMSTCA C
IpUMEpPaMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPHUPOJE, HAYKE U UCKYCCTBE, C
BBIIAIONIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Kypc obnamaer 3HaUMTENBHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsl Kak uepe3 y4eOHbId MaTrepual, CIOCOOCTBYIOIMIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHs, TaK W depe3 chenuduky ydeOHOW AesITeIIbHOCTH,
TpeOytomeld MPOI0DKATEIFHON KOHIICHTPAIIUd BHUMAHHS, CAMOCTOSITEIHHOCTH,
AKKypaTHOCTH ¥ OTBETCTBEHHOCTH 32 MOJYyUYECHHBIN pe3yJibTar.

B ocHoBe MeToanKH 00yUEeHUS JTCKUT ACATEIbHOCTHBIN TPUHIUIT 00yUEHHUS.

B ctpykrype dakynbraTuBHOrOo Kypca «PelieHne MaremaTHyecKuX 3ajau»
BBIICJICHBI  CIEAYIOIIME COJAepXKaTelbHO-MeToAnYeckue JuHuu: «Yucna wu
BBIYUCIICHUDY, «DyHKIMU U rpadukn», «YpaBHEHHS U HepaBeHCTBay, «Hauama
MaTeMaTH4YeCKOro aHanu3a», «MHoxecTBa W Jiorukay. [laHHBIA y4eOHBIH Kypc
SIBJIIETCSI MHTETPATUBHBIM, TOCKOJIBKY 00bEIMHSET B c€0e coiepKaHNue HECKOJIbKHUX
MaTE€MaTUYECKUX  JUCHUIUIMH, TaKuX  Kak  aiaredpa,  TpPUTOHOMETpPHS,
MaTEeMaTUYECKUI aHaIW3, TEOpHUsi MHOXKECTB, MaTeMaTHUeCKas JIOTUKAa U JIpyTHUe.
I[To wmepe Toro kak oOydJarompecss OBIIQJeBalOT BCcE Oosee MUPOKUM
MaTEeMaTUYECKUM allapaToM, y HHX T[OCIen0oBaTelbHO (opmupyercs u
COBEpIIECHCTBYETCSI YMEHUE CTPOUTh MATEMAaTUYECKyl0 MOJENb peaJbHOU
CUTyalluu, MPUMEHSTh 3HAHUS, MOJYYEHHbIE IPU U3YUYEHUHU YUE€OHOTO Kypca, IS



pEIIEHUsI CaMOCTOSITENIbHO CHOPMYIMPOBAHHONW MaTeMaTUYECKOM 3a/1auu, a 3aTeM
UHTEPIPETUPOBATH CBOI OTBET.

ConepxarenpHo-MeTOAMYECKasd JIMHUS «Hucna W BBIYMCIECHUS) 3aBEPIIAET
(dopMupoOBaHrE HABBIKOB MCIOIb30BAHUS JCUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00IIero oopazosanus. Ha ypoBHe cpennero ooiiero
oOpa3zoBaHusi 0co0O€ BHHUMAaHHME yJenseTrcs  (QOPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHUH, BKJIIOYAIONIMX B CEOSl MCIOJNb30BAHUE PA3ITHYHBIX
dopM 3amucu 4YHMClIa, YMEHUE JenaTb NPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIE
BBIYMCIICHUS, OLICHMBATh YUCJIOBBIE BBIPAXKEHHUA, pabOTaThb ¢ MaTeMaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMbIE OOYyYaloIUMCS MHOXECTBA HATypalbHBIX, LEJBIX,
palMOHaNbHBIX W JEHCTBUTENBHBIX  YUCEN  JIONOJHAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KakIoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuupuyecKkue 3aJaud M OINEepaluu: JeJIeHHE Haleno,
ONEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIEJbIX YHUCEN, OCOOble CBOMCTBA
paloHaIbHBIX U UPPALMOHATIBHBIX YHCEN, apu(METUUECKUE OINEpaliu, a TaKXKe
U3BJICYEHUE KOPHSI HATypaJbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapss mocnenoBaTenpHOMY PACIIMPEHUIO KPYra HCIONb3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXXHOCTSIMM WX NPUMEHEHHUS IS PELICHHs Pa3iudHbIX 3a]a4
(dopMupyeTCsl penCTaBlICHUE O €AMHCTBE MAaTEMaTUKH KaK HAyKH M €€ pOoJIh B
NOCTPOEHUU MOJIENIE PEeaNbHOr0 MHUpA, IIUPOKO HCIOIb3YIOTCS 0000IIeHne U
KOHKpETU3aIHSl.

JIunust «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHHH BCETO
o0yueHUs] Ha YypOBHE CpPEJHEro OOIIero o0pa3oBaHMs, IMOCKOJIBKY B KaXJIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pELIEHUE COOTBETCTBYIOLIMX 3anad. B
pe3ynbrate OOydarolMecss OBJIAJICBAIOT Pa3IMUHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAlMOHAIbHBIX, IOKAa3aTEJIbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YPABHEHMI, HEPABEHCTB M CHUCTEM, a TakXKe 3ajad,
colepxammx napaMmerpel. IlosydeHHbIE YMEHMS IIMPOKO HCHOJIB3YIOTCS IpHU
UCCIIeJOBaHUM (YHKIUH C TIOMOIIbIO MPOU3BOIHOM, MPU PELICHUH MPHUKIaIHbIX
3a/a4 U 3a7a4 Ha HaXOXKJEHUE HaHOOJBIINX U HAUMEHBIIUX 3HAYEHUHN (QYHKIIHH.
JlanHast conepkaTesibHasl IMHUS BKJIIOYAET B ce0s Takke (POPMUPOBAHHE YMEHUMN
BBINIOJIHATh  pacdy€Tsl 1O  (QopMynaMm, MNpeoOpa3OBaHMs  PalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHM, a TaKKe BBIPAXKEHUH,
colepKalluxX CTeneHu U Jorapu@mel. brarogaps u3ydeHHI0 anreOpanvyeckoro
MaTepHaia IPOUMCXOIUT ajbHEeNIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIIJIEHUsT 00yyaromuxcs, GOpMHUPYIOTCA HABBIKM JACAYKTHBHBIX PacCy>KICHUH,
paboTBl C CHMBOJBHBIMU (OpMaMu, IPEACTABICHUS 3aKOHOMEPHOCTEH H
3aBHCHMOCTEH B BHJI€ PABEHCTB U HEPABEHCTB. Anredpa npeiaraet 3ppexTuBHbIC
UHCTPYMEHTBI JUIsl PELICHUS MPaKTUYECKMX M €CTECTBEHHO-HAay4HbIX 3ajad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTonuyeckass JUHUS «DyHKIUU U TpadUKW» TECHO
HeperieTaeTcs ¢ APYIMMH JIMHUSIMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YUYEHNs MaTepruaiia. M3yueHnne creneHHou,



MIOKAa3aTeNbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUIECKUX (QYHKIIUA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PDYHKIIUU NJISl pelIeHUs 3a7a4 U3 JAPYruX yueOHBIX
NpPEAMETOB U PEATbHOMN KU3HU TECHO CBA3AHO KAK C MAaTEMAaTUYECKUM aHAIU30M,
TaK W C PEIICHHEM YpaBHCHWI W HepaBeHCTB. [Ipum 3TOM Oosblioe BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMU, HUCCIEAOBATh IMOJYYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi Co/iepKaTeIbHOW JIMHUU HAIICJIeH Ha Pa3BUTHUE YMEHUM
U HaBBIKOB, IMO3BOJISIIONIUX BbIpaXaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMU B
pazimuHoi (opme: aHATUTUYECKOM, rpaduyeckoil u ciioBecHoil. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000I1IeHNIO M KOHKPETU3ALIUU, UCTIOJIHb30BAHUIO aHATIOTU.

ConepxarenpHas nuHus «Hadanma MaremMaTnueckoro aHaian3a» IMO3BOJSET
CYILIECTBEHHO PACIIUPHUTH KPYr KaK MAaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3a/ad,
JIOCTYITHBIX 0O0YyYaromuMcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd  CIOXHBIX (QYHKIHM, ONpeAeNsTh WX HAWOOJBIINE W HAUMEHbIINE
3HAYCHUS, BBIYUCIIATH IUIOMAAN (QUTYpP U OOBEMBI TeN, HaXOAUTh CKOPOCTU U
yCKOpeHHusl TpoieccoB. JlaHHas cojaep:kaTeibHas JHHUS OTKPBHIBAET HOBbBIC
BO3MOXKHOCTH TOCTPOCHUSI MATEMAaTHUYECKUX MOJIeJIed pealbHbIX CHUTYyallui,
NO3BOJISIET HAXOUTh HAWITYYIlIEEe PEIICHUE B MPUKIIAIHBIX, B TOM YHCIIE COL[UATBHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMM MAaTE€MaTUYECKOI0 aHajau3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (POPMAIBHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTE€MaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOy4daronirecs y3HaloT O BbIJAIOIIUXCS
pe3yibTaTax, MOJYYEHHBIX B XOJI€ pa3BUTHSA MAaTEMaTUKH Kak Hayku, U 00 HuX
aBTOpAX.

ConepsxarenbHO-MeTOqUYeCcKas TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0sl DIIEMEHTHl TEOPUHM MHOXKECTB U MATEMAaTHYECKOM JIOTHMKUA. TeopeTHkKo-
MHOXECTBEHHBIE MIPEACTABICHUS MPOHU3BIBAIOT BECh KYypC MIKOJIBHOM MaTEMaTUKU
U TpeaiaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONINN BCE pa3/eibl
MaTeMaTUKH HW €€ NPWIOKEHHUM, OHU CBS3BIBAIOT pa3Hble MaTEMAaTHYECKHE
JUCUUIUIMHBL W WX TPWIOKEHHUS B eauHoe 1enoe. [loatomMy BakHO J1aTh
BO3MOXKHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA S3bIK
COBPEMEHHOM MaTeMaTUKH W UCIOJIb30BAaTh €r0 JIJIsi BHIPAXKEHUS CBOUX MBbICIIECH.
JlpyruM BaXHBIM TIPU3HAKOM MAaTE€MaTUKH KaK HayKu CJeAyeT Mpu3HaTh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMM U CIIeIOBAaHHE OINpeaeIEHHBIM
npaBujaM  TOCTPOCHMSI ~ JOKA3aTelbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MAaTEMaTUYECKON JIOTUKH CHOCOOCTBYET pPa3BUTHIO JIOTMUECKOTO MBIIIJICHUS
o0y4Jaronuxcsi, To3BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBIIUICHHUS.

B yuyebnom kypce «Anrebpa W Hayalla MaTEMaTUYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIHMPOBAHUS, KOTOPHIE IMPU3BAHbI
CrocoO0CTBOBaTh (OPMHPOBAHUIO HABBIKOB ITOCTPOEHUS MOJENeH peaTbHBIX
CUTyallMil, HCCIENOBaHUS HTHUX MOJEJIECH C NOMOIIBIO anmnapara aireopsl U



MaTeMaTHYECKOr0 aHajdu3a, WHTEPHpETAIluy IOJIYyYCHHBIX pe3yJbTaToB. Takue
3a/1aHUS BIUIETCHBI B KQXKJIBIH 13 Pa3/IeiOB IIPOrpaMMBl, IIOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCIIOIB3YETCS ISl PElIeHUs MPUKIAAHBIX 3amad. [Ipu
pelIeHUH  pealbHBIX  NPAKTHUUYECKUX  3a7ad  OOyYarolIuecs  pPa3BUBAIOT
HAOI0IaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIBb30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MpoOJEeMy.
JlesatenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM YueOHOTo Kypca « Anredpa v Havasa
MaTeMaTHUECKOI0 aHAJIN3ay.

Ha uzyuenue daxynpTaTuBHOrO Kypca «PelieHne mMaTeMaTUUeCKUuX 3a7auy
otBoauTcs 34 yaca B 10 kiacce, 68 yacoB B 11 kitacce, Bcero 3a Jipa roja oOy4eHus
- 102 yue6HBIX yaca.



COJEPXAHUE OBYUYEHUA

10 KITACC

Yucaa 1 BIYMCICHUSA

PaunonansHpie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE IPOOH, MPOLICHTHI,
OeckOHEeuHble Mepuoanyeckue Apoou. Ilpumenenue apoOell U MPOUEHTOB IS
pEeLIeHNs TPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACied 3HAHUW U PEANIbHOMN KU3HHU.
JlecTBuTenbHble  4yuciia.  PallMOHaIbHBIE W HUPPALMOHAIBHBIE  YHUCIIA.
Apudmernueckre  omepalMu € JCUCTBUTENIbHBIMU  4YHMclIaMd.  Moayiib
JNENUCTBUTEIBHOTO YKCia U ero cBoicTBa. [Ipubnmk€HHbIE BHIYMCICHUS, TIPABUIIA
OKpYTJICHHS], MPUKUJKA M OLEHKA pe3yjpTara BblUMCICHUW. CTENEHb C LEJbIM
nokasareneM. bunom Heiorona. Ucnonws3oBanue mnoaxonsiied ¢Gopmbl 3amucu
JNEUCTBUTEIBHBIX YHUCEN Il PEIICHUS NPAKTUYECKUX 3a7ad U NPEACTaBICHUS
JTaHHBIX. ApU(METUYECKHH KOPEHb HATypalbHOW CTEIIEHHM M €ro CBOMCTBA.
CreneHb C pallMOHAJIBHBIM [TOKA3aTeJIEM U €€ CBOMCTBA, CTEIIEHD C IEUCTBUTEIIbHBIM
nokaszareneM. Jlorapubm uymcma. CpoiictBa jorapudma. JlecsaTuuabie U
HaTypayibHble Jorapudmsl. CHUHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC YHCJIOBOIO
aprymeHTa. ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YHUCIOBOI0 apryMeHTa.

YpaBHeHNs U HEPABEHCTBA

ToxagecTBa W TOXJIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCHWIIbHBIE ypaBHEHUSI U YypaBHEHHUs-cineAcTBus. HepaBeHCTBO,
pemieHne HepaBeHCTBa. (OCHOBHBIE METOIbl pEIICHHUS LEIbIX U JpOOHO-
pAalMOHAIBHBIX YPAaBHEHUW M HEPABEHCTB. MHOTOWIECHBI OT OJAHOW IEPEMEHHOM.
Jlenenue MHOro4jieHa Ha MHOTOWIEH C ocTaTkoM. Teopema be3y. MHorowieHsl ¢
uensiMu - kodddunrenramu. Teopema Buera. IlpeoOpasoBanHusi UYHMCIOBBIX
BBIpAKEHUMN, COJEpKalIUX CTENEHH W KOpHU. VppaluHOHalbHbIE YpPaBHEHUSI.
OCHOBHBIE METOJBI PELICHHUsS HWPPALMOHAIBHBIX ypaBHeHMU. Iloka3aTenbHble
ypaBHeHUs. OCHOBHBIE METOJbl  PELIEHUS  I0KA3aTelbHBIX  YPaBHEHUHU.
[IpeoOpazoBanne BhIpakeHUM, coaepxammux Jorapudmel. Jlorapupmudeckue
ypaBHeHUs. OCHOBHBIE METOJBl PELIECHUS JOTapU(PMHUUECKUX YPABHEHH.
OcHOBHBIE TPUTOHOMETPUYECKHUE (bopMyIbL. IIpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIpAXKEHUN. PelieHne TPpUrOHOMETPUUYECKUX YpPABHEHHM.
Pelenue cucteM IMHEMHBIX YpaBHEHUN. Perienue npukiaaHbIx 3a1a4 ¢ HOMOUIBIO
CHUCTEMBI JIMHEWHBIX ypaBHeHUM. VcciaenoBanue NoCTpOSHHON MOJIENU C IIOMOILBIO
Matpull U onpexnenureneid. [loctpoeHne maTeMaTM4ecKUX MOJEIEH peaJbHOU
CUTyallMM C TOMOIIbIO YpaBHEHUWA M HepaBeHCTB. lIpuMeHeHue ypaBHEHUH u
HEPABEHCTB K PEIICHUI0 MaTeMaTHYEeCKUX 3a/lay M 3a/1a4 U3 Pa3INuHbIX obOyacTen
HayKH U pEAJIbHOW KU3HU.

DOyHKUMH U TPaPUKH

Oyukius, crnocobbl 3amanus (QyHkiuu. B3auMHO o00paTHbie (QYHKIUU.
Kommosumus  ¢yskiuit. 'paduk  QyHKImu. OnemMeHTapHbIE TpeoOpa3zoBaHUs
rpadukoB ¢yakimid. OOIacTh OmpeneneHrus U MHOXKECTBO 3HAUCHUN (YHKIIUU.
Hymu ¢ynkuuu. [IpomexxyTkn 3HaKOMOCTOSIHCTBA. UETHBIE U HEUETHBIE (PYHKIIHH.



[Tepuonunueckue ynkmuu. [IpomMexxyTkn MOHOTOHHOCTH (DYHKIIMH. MaKCUMyMBbI
U MUHUMYMbl (QyHkiuu. HauOosnbliee w HamMmeHblliee 3Ha4YeHHS (DYHKIMH Ha
npoMexxyTke. JluHelHas, KBagpaTH4Hass W  JOpOOHO-TMHEWHAas (YHKIIUU.
DneMeHTapHOE MCCIIeIOBAaHNE U MOCTPOCHHE nX rpadukoB. CTeneHHas QyHKITUS ¢
HaTypaJIbHBIM U IIeJIbIM TIoka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk
KOpHS N-OM CTeneHW Kak (YyHKIMH OOpaTHOW CTENEHH C HaTypaJbHbIM
nokasareneM. IlokazartenbHass W Jorapudmuueckas (yHKIHMH, UX CBOMCTBA U
rpadguku. HWcnons3oBanue rpadukoB (QYHKIMI AJid  pelIeHUus YpaBHEHUU.
TpuroHomerpuyeckast OKpy>KHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKUX (PYyHKIUN
YUCJIOBOTO apryMeHTa. OyHKIIMOHAIbHBIE 3aBUCUMOCTH B PEAIBHBIX ITPOLIECCAX U
sBNeHusX. ['padukn peabHbIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4€CKOr0 aHAJIN3a

[TocnenoBarenpHOCTH, CHOCOOBI 3aJaHUs IOCIENOBaTeNbHOCTEH. Meron
MaTeMaTU4eCKON UHAYKIHUHA. MOHOTOHHBIE U OIPAHUYEHHBIE IT0CIEN0BATEIBHOCTH.
HcTopusi BOZHMKHOBEHHSI MaTEMaTHUYECKOIO aHaliM3a Kak aHajan3a OECKOHEYHO
ManbIX. ApudpmMmeTnueckas UM TeoMeTpuyeckas Imporpeccud. beckoHedHO
yObIBaroiasi reomerpuueckass mnporpeccus. CymMa OECKOHEUYHO YOBIBAIOIIEH
r€OMETPUYECKON MPOTrpeccuy. JIMHEWHBIM M dKCIOHEHIHAIBHBIM pocT. Yucmo e.
@dopMyna CIOXKHBIX MPOLEHTOB. MCHonb30BaHWE MPOTPECCUM Ui PEIICHUS
peanbHBIX 3a7a4 MPUKIAIHOro Xapakrepa. HenpepbiBHbIe (DyHKIIMM U X CBOWCTBA.
Toukn paspbiBa. AcuMmnToThl TpadukoB GyHkuuil. CBolicTBa (QyHKUUN
HEIMPEPBIBHBIX HAa OTpe3ke. MeToJ HMHTEpPBAIOB [UIsl DPEIICHUS HEPABEHCTB.
[IpumeHeHre CBOMCTB HeNpephIBHBIX (GYHKUMNA A pemieHus 3anad. lleppas u
BTOpasi Mpou3BoJHble (pyHKIMU. OnpeneneHue, reoMeTpUYecKuid U (pu3nUecKui
CMBICI IPOM3BOJAHOW. VYpaBHEHME KacaTelbHOM K rpaduky QyHKUUH.
[IpousBoaHble 31eMeHTapHBIX (GyHKIUH. [Ipon3BoaHas CyMMBbl, NMPOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3ULIUU (DYHKIUH.

MHoxkecTBa U JTIOTHKA

MHoOX€eCTBO, omepanud HaJl MHOXXECTBAMU M KX CBOWCTBa. Jluarpammebl
Oitnepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXKECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX MPOLECCOB M SBJICHUM, NPHU PELICHWH 3a4ad W3 JIPYTHX
y4ueOHbIX mnpeameToB. OnpeneneHue, TeOopeMa, CBOWCTBO MaTeMaTUYECKOIrO
00BEKTa, CIEACTBUE, 10KA3ATENbCTBO, PABHOCUIIbHBIE YPABHEHUSI.

11 KJIACC

Yuciia v BIYMCICHUS

Harypanbnbie u nensie uncia. [IpusHaku neaumocty nensix yucenn. CTteneHpb
C palmoHaJIbHBIM MoKa3ateneM. CoiicTBa ctenenu. Jlorapudm uncna. JlecsiTuunbie
U HATypaJIbHbIE JOrapu(Msbl.

YpaBHeHUS U HEPABEHCTBA

[Ipeobpa3oBanue BbIpakeHUH, coxepkamux Jorapudmsel. [IpeoOpazoBanue
BBIPQKCHUN, COJIEpXKALIMX CTENEHU C pPalMOHAIbHBIM IHokKaszarenem. [Ipumepsl
TPUTOHOMETPUUYECKUX HEpaBeHCTB. lloka3zarenpHble ypaBHEHMsS U HEPaBEHCTBA.



Jlorapudmuyeckue ypaBHeHUS U HepaBeHCTBA. CHCTEMbl JIMHEHHBIX YpaBHEHUU.
Pemienne mnpukIamHbIX 3aJad C TOMOIIBID CHCTEMBI JMHEWHBIX YpPABHEHHI.
Cucrembl 1 COBOKYIMHOCTH PallMOHAIBHBIX YPABHEHHUI U HEPABEHCTB. [[puMenenue
YPaBHEHHM, CHCTEM U HEPABEHCTB K PELICHUI0 MAaTEMATHUYECKUX 3aJa4 U 33134 U3
pa3TUYHBIX 00JaCTE HAYKU U peaTbHOM KU3HU.

DyHKUMH U TPAPUKH

Oynkuust. [lepuognyeckue GyHkiuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKITUH.
Makcumymbl U1 MUHUMYMbl GyHKIMU. HauOosnblliee W HauMEHbIIEE 3HAYCHUE
GyHKIIMM Ha TPOMEXYTKe. TpuroHoMeTpuueckue GyHKIUHA, WX CBOWCTBA U
rpaduku. [TokazaTenpHas u gorapudpmudeckas GyHKIUU, UX CBOMCTBA U IPaPUKU.
Ncnonb3zoBanue rpadukoB GyHKIUN 7151 pEIICHHS] yPABHEHHUH U TMHEHHBIX CUCTEM.
Hcnons3oBanue rpadukoB GyHKIUNA 71 KHCCIIEAOBaHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT MPH PELICHUU 3a]ad U3 JAPYTHX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

HenpepsiBable ¢yHKIMU. MeTon WHTEpBAlIOB ISl pELIEHUS HEPaBEHCTB.
[TpousBoanas ¢yHkuuu. ['eomeTpuueckuii U (pU3NYECKUNA CMBICT MPOU3BOAHOM.
[IpousBoaHbIe 37€MEHTApHBIX (QYHKUIUH. DOpMysbl HAXO0XKIACHHS MPOU3BOJAHOU
CyMMBI, TpOU3BEJCHUS M YacTHOTO ¢yHKuu. [IpumeHeHue NpPOU3BOIHON K
uccienoBanuio (GyHKIUA Ha MOHOTOHHOCTh U JKCTpeMymbl. Haxoxnenue
HAaMOOJBIIEr0 W HAUMEHBbLIEro 3HaueHus (yHKIUM Ha oTpe3ke. [IpumeHenue
IIPOU3BOTHOM JJIsl HAXOKACHUS HAWJTy4IlIerO PEIIECHNs B IPUKIAAHBIX 3a/1a4ax, s
OTpeNelIeHNsT CKOPOCTH TIpoliecca, 3amaHHOTO (opmynoll wuimu  rpaduKoM.
[TepBooOpaznas. Tabnuia mepBooOpa3HbiX. MHTErpan, ero reoMeTpuueckuii u
buszudeckuii cmbici. Berancienue uaterpana mo gpopmysine Herotrona—JleliOuHuia.

Yucia 1 BIYMCICHUSA

Pammmonansubie uncna. OOBIKHOBEHHBIE W AECATUYHBIE JIPOOU, MPOLEHTHI,
OeckoHeuHble Tepuoandeckue apodu. I[lpumenenue apobeil M TPOLEHTOB s
pEeLIeHNs TPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACiIel 3HAHUW U PEANIbHOMN KU3HHU.
JlelicTBUTENbHBIE  Yucha.  PalMoHalbHBIE W UPPALMOHAIBHBIE  YHCIA.
ApudmeTnueckue  omnepanuud ¢ JIGUCTBUTEIbHBIMU  4uCIaMU.  MopayJib
JNEeUCTBUTEIBHOTO YKciia U ero cBoiicTBa. [IpubnvkéHHbIC BHIUUCICHUS, TTPAaBUIIa
OKpYIJIEHUSI, NPUKUAKA W OILIEHKA pe3yJibTaTa BblYMCICHUN. CTENEeHb C LEJIbIM
nokasareneM. bunom Hpiorona. Wcnonws3zoBanue mnoaxonsmed ¢Gopmbl 3amucu
JNEUCTBUTEIBHBIX YHUCEN ISl PELICHUS NPAKTUYECKUX 3a7ad U IPeACTaBICHUS
JTaHHBIX. ApU(METUYECKH KOPEHb HATypaJbHOW CTETIEHHM W €ro CBOMCTBA.
CreneHsb ¢ pallMOHAILHBIM MTOKA3aTENIEM U €€ CBOMCTBA, CTEIIEHB C IEUCTBUTEIbHBIM
nokaszareneM. Jlorapubm uymcma. CsoiictBa Jorapudma. JlecsaTuuabie u
HaTypaibHble Jorapudmbl. CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YHCIOBOTO
aprymeHTa. ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YHCIOBOTO apTyMEHTA.



YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa W TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCWIIbHBIE YpaBHEHUSI M ypaBHEHHs-ciencTBus. HepaBeHCTBO,
pemieHre HepaBeHCTBAa. (OCHOBHBIE METOAbl PEIICHHS LEIbIX MW JIpOOHO-
pallMOHAIBHBIX YPABHCHUN W HEPABEHCTB. MHOTOWIEHBI OT OJHOW NMEPEMEHHOM.
Jlenenyne MHOro4JIeHa HA MHOTOWIEH C OcTaTKoM. Teopema be3y. MHorowieHsl ¢
uensiMu - kodddunuentamu. Teopema Buera. IlpeoOpazoBaHusi 4YHCIOBBIX
BBIPDQXKEHUMN, COJEpKAIIMX CTENEHH M KOpHU. VppannOHalbHBIE YpPaBHEHUS.
OCHOBHBIE METOJIbl PELICHHS HPPALMOHAIBHBIX YypaBHEHUW. [lokazarenbHble
ypaBHeHHs. OCHOBHBIE METOAbl PELICHUs  IOKAa3aTEJIbHbIX  yYPABHEHHUIA.
[IpeoOpazoBanue BbIpaxeHuM, coxaepxamux Jgorapudmel. Jlorapupmuyeckue
ypaBHeHUsi. (OCHOBHBIE METOJABI PELIEHUS JIOTapU(PMUYECKUX YpPaBHEHUHU.
OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIpAKCHUM. PelieHne TpUroHOMETpHUUYECKHUX YPaBHEHH.
Pemenune cucrem JIMHENHBIX ypaBHEHUH. Pelienre npukiaIHbIxX 3a41a4 ¢ HOMOIIBIO
CHCTEMBI JIMHEWHBIX ypaBHEHUM. VcciaenoBanme moCTpOEHHOM MOJIENH C TOMOIIBIO
Martpul U onpeaenutTenei. IloctpoeHne MareMaTU4ecKUX MOJENIEeW peaJbHOU
CUTyallUd C IIOMOIIBIO YPaBHEHUM M HEpaBeHCTB. [IpumeHeHne ypaBHEHHMU U
HEPABEHCTB K PEIICHUIO0 MAaTEeMaTHYECKUX 3a/1ad M 3a/a4 U3 Pa3INYHbIX o0yacTen
HayKU U PEAIbHOM KU3HHU.

DYyHKIUY U TPaPUKU

Oyukius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komnosumus ¢ynkuuit. I'paduk  QyHKIuu. nemMeHTapHble TpeoOpa3zoBaHUs
rpadukoB GyHkuui. OOGIaCTh OMpeneeHUs] U MHOXECTBO 3HAUYCHHH (DYHKIIHUH.
Hymu ¢ynkumu. [IpomexxyTku 3HaKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (PYHKIIUH.
[Tepuonunueckue yukuuu. [IpoMexxyTkn MOHOTOHHOCTH (DYHKIIMH. MaKCUMyMBbI
U MUHUMYMbl (QyHkiuu. HauOoinbliiee w1 HauMmeHblliee 3Ha4YeHHS (QYHKIMH Ha
npoMexxyTke. JluHelHas, KBagpaTHuHass W JOpOOHO-TMHEWHas (yHKIIUU.
DneMeHTapHOEe MCCIIeIOBAaHUE U MOCTPOoeHUuE nX rpadukoB. CteneHHas QyHKITUS ¢
HATypaJbHBIM U IIeIbIM TIOoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBolicTBa u rpaduk
KOpPHA N-OM CTemeHH Kak (YHKIUH OOpaTHOM CTENEeHH C HaTypajJbHBIM
nokasareneM. Iloka3atenbHas W Jorapudmuyueckas (yHKIHMH, UX CBOMCTBA U
rpadguku. HWcnons3oBanue rpadukoB (YHKUMI AJid  pelIeHUs YpaBHEHUU.
TpuroHomerpruyeckast OKpy>KHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKUX PYHKIUN
YUCJIOBOTO apryMeHTa. OyHKIIMOHAIBHBIE 3aBUCUMOCTH B PEAIBHBIX ITPOLIECCAX U
sBlIeHUsX. ['paduku peanbHbIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajamn3a

[TocnenoBarensHOCTH, CMOCOOBI 3aJaHusl TMOcieAoBaTelbHOCTEH. MeTon
MaTeMaTU4eCKOM MHAYKIUH. MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHHUSI MaTEMaTHUYECKOI'O aHalM3a Kak aHajan3a OECKOHEYHO
Maibix. Apudmernueckas W TreoMeTpuueckas Mporpeccuu. beckoHedHO
yObIBaromiasi reomeTpuueckas mporpeccus. Cymma OecKOHEYHO yObIBaromien
r€OMETPUYECKON MPOTrpecCcuy. JIMHEWHBIM M dKCIOHEHIHAIBHBIM pocT. Yucio e.



@opMyna CIOXKHBIX MPOLEHTOB. lMcmonb30BaHHE MPOrpecCUM Ul PEIICHUSA
pealIbHBIX 3aJ]a4 IPUKIIaJHOTO Xapakrepa. HempepbiBHbIe GYyHKIIUN U UX CBOICTBA.
Touku paspeiBa. AcumnTorhl TpadukoB (ynkmuit. CBolicTBa  (QyHKIUN
HEIIPEPBIBHBIX Ha OTpe3ke. MeTon HMHTEpPBANOB Ui PELICHUS HEPABEHCTB.
[Ipumenenue CBOWMCTB HEMpepBIBHBIX (GYHKIUN Juis pemieHus 3aaad. [lepsas u
BTOpasi Mpou3BoAHbIe (yHKIMU. OnpeneraeHue, reoMeTpuYecKuii u puznueckuit
CMBICII MPOU3BOJHON. VYpaBHEHUE KacaTelbHOM K TrpaduKky (yHKUHUU.
[IpousBoaHbie 3neMeHTapHBIX (pyHKIM. [Ipon3BoaHass CyMMBbl, MPOU3BEICHUA,
YaCTHOTO ¥ KOMIO3UIUU QYyHKIUH.

MHo:xecTBa U JIOTMKA

MHoOXecTBO, omnepaluu HaJ MHOXKECTBAMM M MX CBOWCTBA. Jlmarpammsl
Olinepa—Benna. IIpumMeHeHHEe TEOPETHMKO-MHOKECTBEHHOIO — amnmapara s
ONMCAaHUS PEaJbHBIX IPOLECCOB M SBJICHMI, IPU PEUICHUH 3aAad U3 APYIHX
yueOHbIX mnpeameroB. OnpeneneHue, Teopema, CBOMCTBO MaTeMaTH4YECKOTrO
00BEKTa, CIEACTBHE, JOKA3aTEIbCTBO, PABHOCHIIbHBIE YPABHEHUS.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ®AKYJIBTATUBHOI'O
KYPCA «PEHHIEHUE MATEMATHYECKHUX 3A/IAY» HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKJAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOr0 00IIeCTBa, TPEACTABICHUE O MATEMAaTHYECKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MNPOLETYP
rpaXJaHCKoro  oOmiectBa  (BBIOOpPBI,  OMPOCHI W JPYroe),  yMEHHE
B3aMMOJCHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHY ¥ Ha3HAYCHHUEM;

2) IATPMOTUYECKOT0 BOCITUTAHUS

c(hOpMHUPOBAHHOCTh POCCUHCKOM TpakTaHCKOW HMIEHTUYHOCTH, YBAXKEHHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHUKHU, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHKECHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHUYECKOW IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHUE JYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM
MPUMEHEHHUEM JOCTH)KCHUN HAYKU U JAESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIa/1a B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, PEHIeHUH, pacCcy ACHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3IeCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
WHTEPECcax 3I0POBOTO 1 0€30MMacHOTO 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 30pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AESATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIdy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HHTEpPEC K
pasiuuHbIM  chepaM  NPodEeCCHOHAIBHOW  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peanu30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTH K  MaTreéMaTH4eCcKoMy  OOpa3oBaHUIO U
caM0OOpa30BaHUIO HAa TMPOTSHDKEHHH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacCTHUIO B PEIICHUU MIPAKTUYECKUX 3a/1a4 MaTeMaTUYeCKON HaIpPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS



c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYphl, IIOHUMAHHE BIMSHUS
COIMAIbHO-DPKOHOMHYECKHUX IMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBLHOU
cpepl, OCO3HAHUE TII00ATBPHOr0 XapaKTepa dKOJIOTHYSCKUX MPoOIeM, OpUCHTAITUS
HAa IPUMCHCHHE MaTEMAaTHYCCKUX 3HAHWK JUIA pelieHus 3agad B 00JacTu
OKpY>Kalolllel cpenbl, IUIAHUPOBAHUE TOCTYIIKOB M OIIEHKHM WX BO3MOKHBIX
MOCJIEACTBUMN JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U 00I1IECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEMaTUYECKOM
HAyKH Kak chepbl 4eIOBEUECKOM ACSTEILHOCTH, ATANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHS 1IUBUJIM3AIIMH, OBJIAJICHUE SI3IKOM MaTEMAaTHUKU U MAaTeMaTHYECKOM
KYJBTYPOU KaK CpeJICTBOM IMO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIISITH IPOCKTHYIO
U UCCIIEIOBATEIBCKYIO JEATeIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble j1oruyeckue JeicTBUA:

BBISIBJISITh M XAPaKTEPU30BaTh CYIIECTBEHHbIE NPH3HAKHM MaTEMaTUYECKHUX
OOBEKTOB, TOHATHH, OTHOLIEHUNA MEXAYy MOHATHAMH, (POPMYIHPOBATH
onpeaeneHus] MOHATHI, YCTAaHABIMBATh CYLIECTBEHHbBIN MPU3HAK KiacCU(HUKaALUH,
OCHOBaHMS 1J1s1 0000IICHHS U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh,  (opmMyIupoBaTb U  NPeoOpa3OBBIBATh  CYXACHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, EAMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITH MaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U NMPOTUBOPEUNS
B (hakTax, JAHHBIX, HAOJIONECHUSAX U YTBEPXKACHUSX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;

JIeNaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VMHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUY;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MMPOTUBHOT'O), BEICTPAUBaTh apryMEHTALMIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXIAECHHUS U BBIBOJIBI;

BBIOMpATh Crnocod pemeHuss y4eOHOM 3aaaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB pELIEHUs, BBIOUpATh HAanOO0Jee NOAXOIAIUN C YYETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarenbckne 1eiicTBUA:

UCIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BONPOCH,,  (PUKCHpYIOIIME  MPOTHBOpEYHE,  MpolieMmy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (popMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO [TO3UIIMI0, MHEHUE;

IIPOBOJUTE CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, HCCIEIOBaHUE
[0 YCTAHOBJIEHHIO OCOOCHHOCTEM MaTeMaTHYeCKOTo 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXITYy 0OBEKTaMHU, SIBICHUSMH, IIPOLECCAMU;



CaMOCTOATENHbHO (OPMYIUPOBATh OOOOIIEHUS U BBIBOJABI IO pe3yjbTaTam
NPOBENEHHOTO  HAOMIONEHMS, UCCIIEIOBAaHUS, OIICHHBATh  JIOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOLECCA, a TaKXKE BBIJIBUTATH
MIPETIOI0KEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c uHpopmanueii:

BBISIBJISITh J1eUIIUTHI MHPOPMAIINH, JAHHBIX, HEOOXOIUMBIX JJISI OTBETA Ha
BOITPOC U IS PELIEHUS 3aa4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOUHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMaTU3UPOBATh U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUJOB U (hOopM
IIPEACTABIICHHUS;

CTPYKTYpPUPOBAaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJIEKHOCTh uHdopmaIu 1o CaMOCTOSITEIILHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OOmenue:

BOCIIPHUHUMATh U (POPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C YCIIOBUSIMH U
HEeJIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TNUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS II0 XOJy pPELICHUS 3a/auH,
KOMMEHTUPOBATH MOJYYCHHBIN PE3YIIbTAT;

B XOJIe OOCYXXJIEHUS 3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCY>KIAe€MOIl TEMBI,
npoOiemMbl, pelaeMol 3aJaud, BBICKA3bIBATH WJICH, HAIIEJIEHHbIE Ha IIOMCK
pELIEHUs], COIMOCTABJISTh CBOU CYXKIEHUS C CYXKICHHSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me€ M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAXKEHUS;

IIPEJCTABIATh PE3YJIbTAThl PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIICI0OBAHNUs,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
NPE3eHTALUN U OCOOCHHOCTEN ayIUTOPHUH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA

Camoopranusanus:

COCTABJISITH IUIAH, AJITCOPUTM PEIICHUS 3a/1a4, BBIOUpATh CIIOCOO pelIeHUs C
y4E€TOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEHIEHUH C YYETOM HOBOM MH(OpMAUK.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENBbHON  pedieKCUd KaKk  OCO3HAHMS
COBEpULIAEMBIX JAEHCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIIAJETh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJSL Tpollecca M pe3yjbTaTa pelieHus
MaTeMaTHUYEeCKOM 3aJ1auH;

IIPEABUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NP PEIICHUU 3a]1a4H,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaAWJICHHBIX OMIMOOK, BHISIBJICHHBIX TPYIHOCTEH;



OIICHUBATh COOTBETCTBHUE PE3yJIbTATa LU U YCIOBUSAM, OOBSICHITH IPUUUHBI
JOCTIKEHUS WM HEIOCTHKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1eITeJILHOCTD:

MOHUMATh W KMCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThl mNpuU pelIeHUH Y4YeOHBbIX 3aJay, NPUHUMATH I€b COBMECTHOM
NEATENIbHOCTH, IUIAHUPOBATH OPraHU3AIMI0 COBMECTHOW pabOThl, pacrupenessiTh
BU/JIBI pa0OT, IOrOBapUBaThCs, 00CYXAATh MPOIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyxkaeHus, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YacTh pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTUMHU YiICHAMHU KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIaa
B OOmUHA TPOAYKT TO KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMOJICCTBUSL.

INPEAMETHBIE PE3YJIBTATBI
K xoniy oOyueHusi oOy4arouiuiicss MOJYyYUT CIEAYIOLIUE MPEAMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM paboueil mporpammbl (HaKyJIbTaTUBHOTO Kypca

«Pemenne MaTeMaTHYECKUX 3a1a49»:
10 KJIACC

Yuciia 1 BBIYMCTICHUS

OnepupoBaTh MOHATHSAMU: PAUUMOHAIBHOE W JIEWCTBHUTEIBHOE YHCIIO,
OOBIKHOBEHHAsSI U JIECSITUUHAS APOOb, IPOLEHTBHI.

Boimonuate  apudMeTrhyeckue — omepaldd € PAalMOHAIBHBIMU U
JNENUCTBUTEIbHBIMU YHCIAMHU.

BoinonHaTe npuOIMKEHHBIE BBIUYMCICHUS, UCIIONB3YS MpaBuia OKPYTJICHUS,
JIEJIaTh PUKUJIKY U OLEHKY PE3yJIbTaTa BIYUCIICHUI.

OnepupoBarTh MOHATUSMM: CTENEHb C LEJNBIM IIOKa3aTeleM; CTaHJapTHas
dbopma 3amMcH JIEUCTBUTENBHOIO YMCIA, KOPEHb HAaTypalbHOW CTENEeHHU;
UCTIOJIB30BaTh MOAXOIAUTYI0 (POPMY 3aMUCH IEHCTBUTEIBHBIX YNCEN AJS PEIICHUs
NPAKTUYECKUX 3a]a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBarh MOHATHAMU: CUHYC, KOCHHYC U TaHT'€HC IPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3aMKMCh MPOU3BOJILHOIO yIila yepe3 oOpaTHbIE TPUTOHOMETPUYECKHE
GyHKUUU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarh NOHATUSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; IIEJIOE,
paloHaIbHOE, UPPALIMOHAIBHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHHUE;

BrinonsaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHHM W peluaTh
TPUTOHOMETPHUYECKHE YPABHEHUS.



BrinonasaTe mpeoOpa3oBaHUs IIENBIX, PAIMOHAIBHBIX U WPPAMOHAIBHBIX
BBIPAJKEHUI U pelllaTb OCHOBHBIE THUIIBI LIEJIBIX, PAIIMOHATBHBIX U UPPALIMOHATBHBIX
YPaBHEHUU U HEPABEHCTB.

[IpuMeHATh ypaBHEHHsI 1 HEPABEHCTBA TSI PEIICHUS] MAaTEMAaTHYECKUX 3a1a4
U 3a]71a4 U3 PA3TNYHbBIX 00JIaCTe HAYKH U PEATbHON KU3HH.

MopenvupoBaTh pealibHble CUTyalldd Ha fA3BIKE aireOpbl, COCTaBJISTh
BBIpQXXCHHSI, YpaBHEHUWS, HEPABCHCTBA TI0 YCJIOBHIO 3aJa4d, HCCIEI0BATh
MIOCTPOCHHBIE MOJIETTU C MCIIOJIb30BAHUEM arapara anreopsbl.

DOYyHKIUU U TPaPUKHU

OnepupoBath MOHATUAMH: (YHKIUS, CIIOCOOBI 3aMaHus (PyHKIMH, 001acTh
OTpeNeNeHUs] U MHOXXECTBO 3HA4YCHHM (QYyHKIWHU, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh MOHATUSIMH: YETHOCTh M HEYETHOCTHh (PYHKITUH, HYTH (PYHKITUH,
IPOMEKYTKU 3HAKOTIOCTOSIHCTBA.

Ncnonb3oBathk rpaduku GyHKIMA 715 pellIeHUs YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKU JIUHEHWHON (PYHKIMHU, KBAIPATUUYHON (PYHKIIUH,
CTETICHHOU (DYHKITHH C [ETBIM TTOKa3aTEeIIEeM.

Ucnonp3oBate rpadukn QGYHKIANA I UCCICAOBAHHS TIPOIECCOB U
3aBUCUMOCTEH MPHU PEIICHUH 3a/1ad U3 JPYTUX y4eOHBIX MPEIMETOB M pPeallbHOU
KU3HU; BhIpakaTh GOpMyIaMu 3aBUCUMOCTH MEK/y BEJIMUYNHAMHU.

Hauaja maTeMaTH4eCKOro aHAJIHu3a

OnepupoBaTh TMOHATHUSMH: IOCIEAOBATEILHOCTh, apuMeTHdecKas U
reoMeTpHuUecKas Mporpeccuu.

OnepupoBarh TMOHATUAMH: OECKOHEYHO YyOBbIBaOIas reoMeTpuyuecKas
nmporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

3amaBaTh MOCIEAOBATEIHPHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIENOBATEILHOCTEH U TIPOTPECCHI IS PEIICHHUS
peaNbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSAMH: MHOKECTBO, ONEpPAllUU HAJl MHOKECTBaAMHU.

Vcronp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar I OTMMCAHKS PEaTbHBIX
IIPOIIECCOB U SIBJICHUM, TIPY PEIICHUU 3a71a4 U3 APYTHX yIeOHBIX MPEAMETOB.

OnepupoBath  MOHATHUSIMHU: olpejeseHue,  Teopema,  CJE/ICTBUE,
JI0Ka3aTeIbCTBO.

11 KJIACC
YucJia 1 BLIYUCIEHUS
OnepupoBaTh TMOHATUSMHU: HaTypaJbHOE, IEJI0€ YHUCIO; UCIOIb30BaATh
MPU3HAKHU JICIMMOCTH LIEJBbIX YHUCEN, PA3JIOKECHUE YUCIIa HA MPOCThIE MHOXKUTEIN
JUISL pELICHUS 3a7a4.



OnepupoBath MOHATHUEM: CTEIIEHD C PALIUOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBarh MOHATUSAMHU: JorapudM 4KCIIa, AECCITHUUYHBIE M HaTypaJbHbIE
Jaorapu(pMsl.

YpaBHeHHs U HEPABEHCTBA

[IpumeHsaTy CcBOWCTBa CTEMEHW IS TpeoOpa3oBaHMSI  BBIPAKCHUI;
ONIEPUPOBATH ITOHATUSMU: IIOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHsATh  npeoOpa3oBaHUs  BBIPAKEHUM, COAEpXAIIMX  JIOrapuMsl;
OTIEpUPOBATH MOHIATUAMHU: JIOTAPU(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JJOTApU(PMHUUECKUX YPAaBHEHUIN U HEPABEHCTB.

Haxonute pemieHns: npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NMOHATHUSAMU: CUCTEMA JIMHEHMHBIX YPABHEHHU U €€ pELICHUE;
UCIIOb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIS PELIECHUS MPAKTUYECKHUX 3a4ad.

Haxonute peuieHus mpoCcTeNInNX CUCTEM M COBOKYITHOCTEW pPallMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha A3bIKE aireOpbl, COCTaBJISATh
BBIDAXXECHUSA, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3a/1a4H,
MCCIIEZIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOIB30BAaHUEM arlapara ajareopsl.

DOyHKUUM U TpaduKu

OnepupoBaTh MOHATUAMH:  MepUOAUYEcKas  (QYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIMU, TOYKHA OJKCTpemMyma (QyHKUUH, Hauboibliee U
HauMeEHbllee 3HayeHusT (QYHKUUM Ha MPOMEXKYTKE; HCIOJIb30BaTh WX A
UcclieJoBaHus (PyHKINU, 3aJaHHON TpaduKOM.

OnepupoBaTh MOHATHAMH: TpapUKU IMOKA3aTEIbHOU, JOrapupMUUECKOU U
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh WX HA KOOPJAMHATHOW MIJIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHNS] YPAaBHEHU U HEPABEHCTB.

N300paxaTb HA KOOPJIWHATHOM IJIOCKOCTH TpaUKU JTUHEHHBIX YpaBHEHUN
Y VCIIOJIb30BaTh UX JUIA PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBate rpaduku (QYHKUMH JUIsI  HMCCIEAOBAaHUS MPOLIECCOB H
3aBUCUMOCTEHN U3 APYruX y4eOHbIX TUCIUTLINH.

Havana MaTeMaTH4eCKOro aHajau3a

OnepupoBaTh MOHATUSMU: HEMpepbIBHAs (QYHKIUS; MPOU3BOAHAS (DYHKINU;
UCIIOJIb30BATh TEOMETPUUYECKUIA ¥ (PU3HUECKUI CMBICI MIPOU3BOTHOM JJIS peIIeHUs
3a7ad4.

HaxonuTtb npou3BoIHbIE AIEMEHTAPHBIX (GYHKUUNA, BBIYUCIISATH TPOU3BOAHbBIE
CYMMBI, TPOU3BEICHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIENOBaHUS QYHKIIUHM HA MOHOTOHHOCTD
U 3KCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOCHHUIO TPauKOB.



Hcnonps30BaTh NMPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4yLIEro pPEIICHHS B
MIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-3KOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHSIMHU: [EpBOOOpa3Hasi W  MHTErpay; IOHUMATh
F€OMETPUYECKUIA U (PU3NYECKUN CMBICI HHTETpaIa.

Haxoauts nmepBooOpa3Hbie 3J€MEHTApHBIX (DYHKLIWN; BBIYUCIATH WHTErpal
o ¢opmyie Hetorona—JleiiOnura.

Pemate mpukiiagHbie 3aa4d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
(u3ryUecKoro xapakrepa, CpeJICTBaMU MaTEMATHYECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
NMPOrpaMMbI

KoauugecTBO 4acoB

Bcero

KounTtpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchl

MHOXeCTBO
JEUCTBUTEIIHLHBIX
qrcell. MHOTOYJICHEL.
PanmonanbHbie
YpaBHEHUS U
HEpPAaBEHCTBA.
CucTeMbl TUHEHHBIX
YpaBHEHUH

@OyHKIMU 1 rpaduKH.
CrenenHas QyHKIUSA
C LIEJIBIM TIOKa3aTeIeM

Apudmernueckuit
KOpPEHb N-0l CTETEHHU.
UppaunonansHeie
ypaBHEHUs

IToxa3arennHas
byHKIHS.
IToxa3aTennHBIC
ypaBHEHUS

Jlorapupmuueckas
GbyHKIHS.
Jlorapupmuueckue
ypaBHEHUS

Tpuronomerpuueckue
BBIPAKCHUS U
YpaBHEHHUSI

[TocnenoBarenbHOCTH
U IPOrpeccuu

HenpepriBHbIe

dbyHKIIH.
ITpousBoaHast

[ToBTOpEHME,
0000111eHHE,
cHUCTeMaTH3aIus
3HaHUH

OBIIEE KOJIMYECTBO
YACOB I1O
[TPOT'PAMME

34




TEMATHYECKOE IINTAHUPOBAHUE
11 KITACC

Ne
n/
1|

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

KouTtpojbHble

Bcero
padoThl

IIpakTuyeckue
padoThl

JJIeKTPOHHbBbIE
(uudposbie)
o0pa3oBaTeJIbHBI
e pecypcsl

CremnieHs ¢
paluoHaIbHBIM
IOKa3aTelIeM.
Iloka3zaTenpHas
byHKIHS.
ITokasaTenpHBIC
ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmmuecka
s QYHKIIHS.
Jlorapupmuueck
W€ ypaBHEHUS U
HEpaBEHCTBA

Tpuronomerpuue
ckue QyHKIUU U
ux rpadukmu.
Tpuronomerpuye
CKHE
HEPABEHCTBA

[IpounsBoaHas.
[Ipumenenne
MIPOU3BOAHOMN

Hurerpain u ero
IIPUMEHEHUS

Cucremsl
ypaBHEHUN

Harypanbnsie n
LeJIbIE YNCIIa

[ToBTOpEHME,
000011IeHNE,
cUcTeMaTu3aIus
3HAHUI

MHOX€eCTBO
JEUCTBUTEITLHBIX
YHCel.
MHoro4JIeHbI.




Pammonansabie
ypaBHEHUS U
HEpPaBEHCTBA.
CucreMsbl
JIMHEWHBIX
YpaBHEHUH

10

DyHKIMU U
rpaduKy.
CrenenHas
(GYHKIHSA C IETBIM
IOKa3aTelieM

11

Apudmernueckuit
KOPEHb N-0H
CTCIICHH.
Hppanuonainbusie
YpaBHEHUs

12

IToxasaTenpHas
GbyHKIHS.
IToxasaTenpHBIE
ypaBHEHUS

13

Jlorapudmuueckas
byHKIHS.
Jlorapudgmuueckue
ypaBHEHHUS

14

Tpuronomerpuuec
KHE€ BBIPAXECHUSA U
YpaBHEHUS

15

IlocienoBaTeabHO
CTH ¥ IIPOTPECCHH

16

HenpepbiBHbIE

(GyHKIHH.
[TpousBogHas

17

[ToBTOpEHME,
000011IEHNE,
CHCTEMAaTH3aLUs
3HAHUM

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Tema ypoka

KoaunuecTBo yacosB

Bcero

KoHnTpojbHble
padoThl

IIpakTnuyeckue
padoTsI

Jara
U3ydeHUs]

JJIeKTPOHHBbIE
uugposBbie
o0pa3oBaTe/IbHbIE

pecypcbl

MHO)keCTBO, ONepann
HaJl MHOKECTBAMH U UX
CBOMCTBA

PanmmonanbsHbIe yncna.
OOBIKHOBEHHBIE U
JIECSATUYHBIE TpOOH,
MPOIICHTHI, OECKOHEYHBIC
MIEPUOIMYSCKHUE IPOOH

[Tpumenenue apoodeii u
HPOLCHTOB JUIsl PEIICHUS
MPUKJIAJIHBIX 3a]1a4

Apudmernueckue
OTIEpAIHH C
JeMCTBUTEIIbHBIMU
YHCIaAMA

Monaynb
NEUCTBUTEIHLHOIO YHUCIIa
U €T0 CBOMCTBA

MHOTOUJICHBI C IEeTBIMH
koa(purmeHTamu.
Teopema Buerta

['padux GyHKIUH.
DJyieMeHTapHbIe
npeoOpa3oBaHUs

rpadukoB GyHKIHI

Jluneiinas,
KBaJIpaTH4Has U APOOHO-
nuHerHas QyHKIMu

DieMeHTapHOE
UCClIeIOBaHUE U
MOCTpOEHUE TpauKoB
TUX QYHKIUI

10

Apudmerndeckuii
KOpPEHb HaTypaJIbHON
CTEIIEHHU U ero CBOMCTBA

11

[TpeobpazoBanus
YHUCJIOBBIX BBIPAKEHUN,
COZIepKalIUuX CTETIEHH U
KOpHHU

12

CreneHs ¢
paroHaTbHBIM
OoKa3aTelIeM U €€




CBOWCTBA

13

IToxa3arenbHast
byHKIMS, €€ CBOICTBA U

rpaduk

14

ITokazaTennHbBIC
ypaBHeHUsA. OCHOBHBIE
METOAbI peHIGHI/ISI
IMoKa3aTeJIbHBIX
YpaBHECHUH

15

Jlorapugm yucna.
CsaoiicTBa Jiorapudma

16

[IpeobpazoBanue
BBIPAKCHU,
coJIeprKalInx
norapudmbl

17

Jlorapugmuueckas
byHKIMS, €€ CBOICTBA U

rpadux

18

Jlorapudmmueckue
ypaBHeHus. OCHOBHbIE
METO/BbI PELICHUS
norapuGMUIeCKuX
YpaBHEHUH

19

CuHyc, KOCUHYC, TAaHTE€HC
Y KOTQHT'€HC YHCIIOBOTO
aprymeHra

20

ApKCUHYC, apKKOCHHYC U
apKTaHT'€HC YHUCIIOBOTO
aprymeHra

21

Tpuronomerpuyeckas
OKPYHOCTBb,
orpezeneHue
TPUTOHOMETPUUECKHUX
GyHKIUI YHUCIOBOTO
apryMmeHra

22

OCHOBHBIE
TPUTOHOMETPHUCCKHE

dbopMyIIbI

23

[TpeobpazoBanme
TPUTOHOMETPHUICCKHIX
BBIPKEHUM

24

ITpeobpazoBanme
TPUTOHOMETPHUUECKHIX
BBIPAKECHUI

25

Pemenue
TPUTOHOMETPHUIECKUX
YpaBHEHUU

26

Apudmernueckas




nporpeccust

27

I'eomerpuyeckas
porpeccust

28

Cymma 0ecKOHEYHO
yOBbIBaroIiei
reoMeTpUYECKOM
IIPOrpeccun

29

HenpepbiBHBIE QYHKINT
U UX CBOMCTBA

30

Metoa nHTEpBaIOB AJIsSt
pCH_IeHI/IH HepaBeHCTB

31

IlepBas u BTOpas
MIPOU3BOJHBIE (DYHKLIUHU

32

YpaBHEHHE KacaTeIbHOMN
K rpaduKy QYHKIMH

33

[ToBTOpEHue,
o0o01Ienue,

CUCTCMaTHU3al s 3HAHHI:

"YpaBHenus"

34

[ToBTOpEHME,
0000111eHNE,

CcUCTEMAaTHU3alus 3HaAHWIL:

"®yHkuun"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

11 KUIACC

IHOYPOYHOE IIVIAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoanuecTBo 4yacoB

Bcer

KoHnTpoabHbIe
padoThl

IIpakTH4yecku
e padoThbl

Jara
U3ydeHust

DJIeKTPOHHBI
e uugposbie
o0pa3oBaTeJib
HbIE pecypchl

CreneHsb ¢
pauroHaIBHBIM
oKasarejieM

[TokazarenbHbie
YpaBHEHUS U
HEpPAaBEHCTBA

[TokazaTenbHbIe
YpaBHEHUS U
HEpPAaBEHCTBA

Tloka3aTenbHbIE
YpPaBHEHHUS U
HEpPaBEHCTBA

Jlorapudwm yucna




[Ipeobpa3zoBanue
BBIPaXKCHUH,
coJieprKalnx
aorapudmbl

Jlorapudmuueckue
ypaBHEHUS U
HEpaBEHCTBA

Jlorapupmuyeckas
¢byHKIWMsA, e€ CBOMCTBA U

rpaduk

TpuronomeTpudeckue
(GyHKIMHU, UX CBOMCTBA U
rpaduku

10

[Tpumepsr
TPUTOHOMETPUIECKUX
HEPAaBEHCTB

11

[Ipumepsr
TPUTOHOMETPUYECKUX
HEPABEHCTB

12

Meto UHTEPBAIOB ISt
pellIeHHs] HEPABEHCTB

13

[IpousBoaHas GyHKIIUN

14

[IpousBogHbIe
ANIEMEHTAPHBIX (PYHKIIHIA

15

IIpousBoaHas CymMMBlI,
IIPOU3BECHNUS, YACTHOTO
byHKIMI

16

IIpumeHeHue
MPOU3BOAHOM K
UCCIIeIOBAaHUIO (PYHKLIUI
Ha MOHOTOHHOCTb U
3KCTPEMYMBI

17

Haxoxxnenue
HauOOJIBIIEro U
HauMEHBIIIETO 3HAUYECHUS
(GYHKIMU Ha OTpe3Ke

18

Haxoxnenne
HauOOIBIIEro U
HAUMEHBIIIETO 3HAUYCHUS
(YHKIMM Ha OTpE3Ke

19

Haxoxnenue
HauOOJIBIIIETO U
HauMEHBIIETr0 3HAUCHUS
(YHKITUU Ha OTPE3Ke

20

[lepBooOpa3Hasi.
Tabymia mepBooOpa3HbIX

21

Brruncienue unrerpana
o gopmyne




Herorona—JleiiOamnma

22

CucreMsl JIMHEHHBIX
YpaBHEHUH

23

Cucremsl
COBOKYITHOCTH IIEJTBIX,
palMoHAIbHBIX,
HppaIMOHATLHBIX,
MOKAa3aTeNbHEIX,
JTOrapuPpMHIECKIX
YpaBHEHU U HEPABEHCTB

24

Cucremsl n
COBOKYITHOCTH IIEJIbIX,
paloHaIbHbIX,
HPpPALMOHANIBHBIX,
MOKa3aTeIbHbIX,
JOrapuPpMHUUECKIX
YpaBHEHUH U HEPABEHCTB

25

Hcnonb3oBanne
rpaduKoB QyHKIUI 115
penieHust ypaBHEHUN U
CUCTEM

26

HarypanbsHblie u neinsie
4yycia B 3a7ja4ax u3
peAIbHOM KU3HU

27

HpI/ISHaKI/I ACIIMMOCTH
TCJIBbIX YUCCII

28

[ToBTOpEHME,
0000111eHHE,
CHCTEeMaTH3alus 3HAaHHU.
YpaBHeHuUst

29

[ToBTOpEHME,
000011IeHHE,
CHCTEeMaTH3aIlus 3HAaHU.
YpaBHEeHUsI

30

[ToBTOpEHME,
00001IcHHE,
CUCTEeMaTHU3alsl 3HaHUM.
HepagenctBa

31

[ToBTOpEHME,
000011IeHHE,
CUCTEeMAaTH3aIlnsI 3HaHUH.
CucreMbl ypaBHEHHI

32

IToBTOpEHME,
00001enue,
CUCTeMAaTH3alMsI 3HAaHHH.
Cucrembl ypaBHEHUN

33

[ToBTOpEHME,
000011IeHHE,




cUcTeMaTu3alus 3HaHuH.
DOyHKIWHU

34

[ToBTOpEHUE,
00001enue,
CHCTEeMAaTH3alKs 3HAaHH.
DyHKIMHU

35

MHoO)kecTBO, onepauu
HaJl MHO’)KECTBaAMU U UX
CBONCTBA

36

Panuonanbaeie yucia.
OOBIKHOBEHHBIE U
JecATUYHbIE podHu,
MPOIICHTHI, OECKOHEYHBIC
TepUOIMUECKUE JpoOHU

37

[Tpumenenue apobeit u
HPOLICHTOB JUIsl PEIICHUS
MPUKJIAJIHBIX 3a]1a4

38

Apudmernueckue
OIIepAIH C
JeCTBUTENIbHBIMU
YHCIIAMH

39

Mopyns
NENUCTBUTEILHOIO YKCIIa
M €T0 CBOMUCTBA

40

MHOTOYJICHBI C TIETBIMH
kod(purmeHTaMu.
Teopema Buera

41

I'padux GpyHkumu.
DJIeMeHTapHbIE
npeoOpa3oBaHUs
rpadukoB QyHKITHI

42

Jlmueitnas,
KBaJIpaTHU4YHAs U IPOOHO-
TuHeHas QyHKIMU

43

DneMeHTapHOoe
HCCIIeIOBaHHE U
MOCTPOEHUE TPaPUKOB
9TUX QYHKIUH

44

Apudmernueckuit
KOpEHb HAaTypaJIbHON
CTETIeHH U €0 CBOWCTBA

45

[TpeobpazoBanms
YHUCJIOBBIX BBIPAKEHUH,
coZIepXKaluX CTENEHU U
KOpHH

46

CreneHs ¢
panroHaTbHBIM
OoKa3aTelieM U eé




CBOMCTBA

47

Iloka3arenpHas
GbyHKIUS, €€ CBONCTBA U

rpadux

48

Iloka3aTenpHbIC
ypaBHeHUs1. OCHOBHBIE
METOObI peHIGHI/ISI
oKa3aTeJIbHBIX
ypaBHEHUH

49

Jlorapudm yucna.
CgoiictBa Jiorapudma

50

[IpeobpazoBanue
BBIPAXKCHUH,
coJIeprKalnx
aorapudmbl

51

Jlorapudgmuueckas
¢byHKIUS, €€ CBOMCTBA U
rpaduk

52

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METObI PEIICHUS
Jorapu(pMUIECKIX
YpaBHECHUH

53

Cunyc, KOCHUHYC,
TAHT'E€HC U KOTAHTEeHC
YHCIIOBOTO apryMeHTa

54

ApKCUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHCIIOBOTO
aprymeHra

55

Tpuronomerpudeckas
OKPY>KHOCTb,
orpezesieHue
TPUTOHOMETPUUECKUX
(GyHKIUH 4UCI0OBOTrO
apryMeHra

56

OCHOBHEBIE
TPUTOHOMETPUIECKHUE

(hopMyIIbI

57

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIPXKEHHM

58

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX
BbIpaKEHUM

59

Pemenne
TPUTOHOMETPUUECKUX
ypaBHEHUH

60

Apudmernueckas




nporpeccust

61

I'eomerprueckas
porpeccust

62

Cymma 6ecKOHEYHO
yOBbIBaromIeH
reOMeTpUUYECKOi
IIPOrpeccuu

63

HenpepoiBHbIe QyHKINT
U UX CBOMCTBA

64

Meto UHTEPBAIOB 11t
pEeICHUA HCPABCHCTB

65

IlepBas u BTOpas
MIPOU3BOJIHBIE (PYHKLINU

66

YpaBHEeHHE KacaTeIbHON
K rpaduKy QyHKITMH

67

IToBTOpEHUE,
00001I€eHueE,

CUCTCMAaTHU3alusa 3HAHWM:

"YpaBuenus"

68

IToBTOpEHME,
0000111eHHE,

cCUCTEMAaTU3al U 3HAHUN:

"®yukuun"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

17




YYEBHO-METO/IUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

» Maremaruka: anredpa 1 Hayajaa MaTeMaTHYeCKOT0 aHaJln3a, TeOMETPHSL.
Anre0Opa u Hadaja MaTeMaTHYeCKOTo aHaiau3a (B 2 gactsx), 10 kmacc/ MopakoBuy
A.T'., Cemenos I1.B., Anekcanapona JI.A., Mapnaxaesa E.JI.

* Marematuka: anredpa U Hauajia MaTeMaTUYECKOT0 aHaIn3a, FEOMETPHSL.
AnreOpa v Havalla MaTeMaTUYECKOro aHaiausa (B 2 yactax), 11 kiacc/ MopkoBuy
A.T'., Cemenos I1.B., Anekcannposa JI.A., Mapnaxaesa E.JI.

» Maremaruka: anrebpa U Hauajia MaTeMaTUYECKOT0 aHaIn3a, FeOMETPHSI.
I'eomeTpus, 10-11 knaccwl/ Atanacsa JI.C., byty3os B.®., Kagomues C.b. u

Jpyrue

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Komsarun IO.M., Tkauéea M.B., ®énopoa H.E.Anrebpa wu Hauvana
MaTeMatuyeckoro ananu3za. 10 kinacc. YueOuuk. GI'OC.

Konsrun  FO.M., TkauéBa M.B., ®¢énopoa H.E.Anre6pa u  Hauvana
MaTeMaTu4yeckoro aHaiausza. 11 kmacc. YueOHUK.

TkauéBa M. B. Anrebpa u Havasa mMaTeMaTUYeCKOTO aHaiu3a. TeMaTudeckue
tecThl. 11 kmacc. ba3oBblii 1 yriryGaEHHBIN YPOBHU

®d&noposa H. E., Tkauéra M. B. Anrebpa u Hayaima MaTeMaTHYECKOTO aHAJIM3a.

Meroanueckue pexkomenaanuu. 11 xmace

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://fipi.ru/ (caiit ®UTIN);

http://ilib.mccme.ru/ (uHTepHET-OMOIMOTEKA caiiTa MOCKOBCKOTO LIEHTpa
HETMPEPHIBHOTO MAaTEMaTUYECKOTO 00pa30BaHus);
http://lib.mexmat.ru/books/3275 (anexkTponnas 6udimnoreka [loneunrensrckoro
COBETa MEXaHHKO- MAaTeMAaTHIECKOTO ¢akynprera MOCKOBCKOTO

rOCy/1apCTBEHHOI'O YHUBEPCUTETA).



