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HOACHUTEJIBHAA 3AIINCKA

VYuebHblil Kypc «Ajirebpa M Hayana MaTeMaTUYECKOro aHalu3a» SBISAETCS
OJHUM U3 Haubojee 3HAYMMBIX B NPOrpaMMe CpeIHero oomero odpa3zoBaHMA,
MIOCKOJIbKY, C OJHOH CTOPOHBI, OH O0ECHeuMBAeT MHCTPYMEHTAIbHYIO 0a3y s
U3YYCHHUsS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JOTMYEeCKOe U aOCTPaKTHOE MBIIUIEHUE 00yJaromuXxcs Ha ypOBHE, HEOOXO0IUMOM
IJIT OCBOSHUSI HHPOPMATHKH, OOIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M APYTUX
aucuuIuinH. B paMkax maHHOro ydeOHOTO Kypca oOydaronimecs OBIIa/IEBAIOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKd, KoTopas (OpMyIHpyeT CBOU
TOCTHKCHHS B MaTeMaTHIeCKoi GopMme.

VYuebHblil Kypc anreOpbl ¥ Hayajd MaTeMaTHYECKOTO aHAIN3a 3aKJIaJbIBaeT
OCHOBY JMJIsS YCIIEIIHOTO OBJAJCHUS 3aKOHaMU (U3UKH, XUMHH, OWOJIOTHH,
MOHUMaHUsI OCHOBHBIX TCHICHITUI Pa3BUTHUSI SKOHOMHUKH M OOIIECTBEHHOH KU3HH,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX HH(PPOBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BAaTh MX ISl JAJIBHEWIEro oOpa3oBaHUS W B
MOBCETHEBHOM XM3HH. B TO ke Bpems oBiajgeHHe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMH anreOpbl M MaTeMaTHUeCKOTO aHajin3a pa3BUBACT
yMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTB, JIOKa3bIBATh
YTBEPKICHUS C MOMOIIBI0 MHAYKIMU M PacCyXaaTh JACTyKTHBHO, UCTIOIb30BaTh
00001IeHNe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUI0, (HOPMHUPYET
KpEaTHBHOE U KPUTHUUYECKOE MBIIIIICHHE.

B xone m3yuenus ydeOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanmm3a» oOydJaroIIuecs: MOJyYaloT HOBBIHA OMBIT PEIICHUS MPHUKIAJHBIX 3a/1ad,
CaMOCTOSITENTFHOTO MOCTPOCHHSI MaTeMaTHYECKHX MOJIENEeH peallbHbIX CUTYalluH,
WHTEpIIPETallid  TOJYYCHHBIX  pEIICHWH, 3HAKOMATCS C  MpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B TPHpPONE, HAayKe W HCKYCCTBE, C
BBITAIOIIUMUCS] MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00JIajaeT 3HAYUTEIHHBIM BOCHUTATEIHHBIM IOTCHIIMATIOM,
KOTOpPBIM peanu3yercsi Kak dYepe3 Y4eOHBIH Marepuan, CHOCOOCTBYIOIIMMA
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUs, TaK W Uepe3 CHEHU(PHUKY ydIeOHOI
ACSITENFHOCTH, TpeOyIole MPOJODKUTENFHOW  KOHIIGHTpPAIlMM  BHUMAaHUS,
CaMOCTOSITETHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IOJNyYEHHBIH
pe3yJbTar.

B ocHoBe Meroguku oOydeHHsl aireOpe W HadajlaM MaTeMaTH4ecKOoro
aHaM3a JeKUT ACSITeTbHOCTHBIN MPUHIIAIT O0YUYCHUS.

B crpykrype yuebHOro Kypca «Anrebpa W Hayajga MaTeMaTH4YECKOTO
aHaJIN3a» BbIIEJICHbI CIEAYIOIINE COJIepKaTeIbHO-MeToANYeCKre TuHuK: «Yucna
U BeIYHCIEHUs», «DyHKmu u rpaduxny, «YpaBHEHUS U HEpaBeHCTBay, «Havana
MaTeMaTHYeCKOro aHanm3a», «MHOXecTBa W JIoTMKa». Bce OCHOBHBIE



COJIepPKATEeIbHO-METO/IMYECKHE JIMHUU HM3Yy4aloTCs Ha NPOTSKEHUU JABYX JET
oOydeHHs] Ha YPOBHE CpeIHEro oOuIero oOpa3oBaHUs, €CTECTBEHHO JIOTOJIHSS
Apyr JIpyra U MOCTENEHHO HACHIIIAsICh HOBBIMU TeMaMu U pasienamu. JlaHHbIHA
y4eOHBIM Kypc SBJISIETCS WHTErPAaTUBHBIM, TOCKOJIBKY OObEIUHAET B cebde
collep)KaHhe HECKOJIbKUX MaTEeMaTUYeCKMX IUCHUIUIMH, TakKuX Kak anreopa,
TPUTOHOMETPHSI, MAaTEeMATHUYECKUI aHalu3, TEOpUs MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaromiuecsi OBJIaJE€BalOT BcE OoJiee
HIMPOKUM MaTeMaTHUYECKHM allapaToM, Y HUX MOCJeN0BaTeabHO hopMUpyeTcs u
COBEPILIECHCTBYETCS yMEHHE CTPOUTh MATEMAaTHYECKYl0 MOJENb pealbHOU
CUTYallUH, IPUMEHSATh 3HAHUS, MOJYUCHHbIEC MPU U3YUEHUH yuyeOHOro Kypca, IS
PELICHHs] CAMOCTOSITENBHO CHOPMYIUPOBAHHON MaTEMaTUYECKOH 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOIl OTBET.

CopepkaTenbHO-MeTOAMYECKass TUHUSA «YUucCina M BBIYMCICHUS» 3aBEpUIAcT
(dbopMHpOBaHUE HABBIKOB MCIOJIB30BAHMS JACHCTBUTENIBHBIX YHCEI, KOTOPOE OBLIO
HA4yaTo Ha YPOBHE OCHOBHOIO 0011ero oopasosanusi. Ha ypoBHe cpeanero o61ero
oOpa3zoBaHusg 0co00e BHUMaHue  yaenseTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANIbHBIX BBIYHMCIICHUN, BKIIIOYAIOMIUX B ce0s MCIOJb30BAHUE Pa3TUYHBIX
dbopM 3amucu 4YHclia, YMEHUE JeNaTh MNPUKUAKY, BBIMOIHATH MPUOIMKEHHBIE
BBIYKCIICHUS, OLICHMBATh YHUCIIOBBIE BBIPAXEHUS, pabOTaThb C MAaTeMAaTHYECKUMU
KOHCTaHTaMHU. 3HAaKOMble OOy4YalolmUMCS MHOXECTBAa HATypalbHBIX, LEJbIX,
palMOHANIBHBIX W JICUCTBUTENIbHBIX  YWCET  JIOTIOJHSIOTCS  MHOXKECTBOM
KOMILJIEKCHBIX ~4Hucel. B  KaxaoM H3 3THX MHOXECTB pPacCMaTpPUBAIOTCS
CBOICTBEHHBIE €My crnenupuyecKkre 3aJayd W OIlepaluu: JeJIeHue Hallelo,
ONEpUPOBAHUE OCTATKAMH Ha MHOXECTBE IEJbIX 4YHCEed, 0cOoOble CBOMCTBa
palMOHANIBHBIX M UPPALMOHAIBHBIX YUCEN, apu(pMETHUECKUE ONepaliu, a TakxKe
U3BJICUEHUE KOPHS HATYpaJbHOM CTENEHW Ha MHOKECTBE KOMIUIEKCHBIX YHCE].
bnaronapss mocienoBaTeIbHOMY PACUIMPEHUIO Kpyra HCIOJIb3yeMbIX 4YHUCEel U
3HAKOMCTBY C BO3MOKHOCTSIMU WX MPUMEHEHUsS AJisl PEIEeHUs Pa3IMYHbIX 3a]ad
dbopmupyeTcsi pencTaBlieHue O €AMHCTBE MAaTEMaTUKH KaK HAYKH M e€ poJii B
MOCTPOCHUU MOJIeNIel peaNbHOr0 MHpA, IIUPOKO HCIONB3YIOTCA 0000IIeHuEe U
KOHKpETHU3aIIHS.

Jlunus «YpaBHEHUS UM HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUHM BCETO
oOydeHHs] Ha YPOBHE CpeaHero ooOImero oOpa3oBaHUs, IMOCKOIBbKY B KaKIOM
pasnene IlporpaMMbl TIpelyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3a1ady. B
pe3ynbTate OOydYalolIMecs OBJIAJEBAIOT PA3IMYHBIMU METOJAMU  pELICHUs
palMOHANIbHBIX, HWPPALMOHAIBHBIX, [OKa3aTeIbHBIX, JIOTapu(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHUM, HEPABEHCTB M CHUCTEM, a TakXke 3ajad,
collepKamux mnapamerpsl. llomydeHHblE yMEHHUS HIMPOKO HCIONB3YIOTCA MpH
UCCIeIOBAaHUM (DYHKIMHA C TOMOIIBI0 MPOU3BOAHON, MPHU PEIICHUH MPUKIATHBIX



3a/la4y ¥ 3a7]a4 Ha HaxOXJeHUe HauOONbIINX U HAMMEHBIIUX 3HAYCHUH (PYHKIUH.
JlanHasi conep)karesibHasl JUHUSL BKIIIOYAET B ce0sl Takxke GOpMUpPOBAHUE YMEHUIN
BBIMIOJHATH  pacu€Trel 1O  (opmynaMm, npeoOpa3oBaHMsl  PalMOHATBHBIX,
MPPALUOHAIBHBIX UM TPUTOHOMETPUYECKUX BBIPAKECHUN, a TaKXe BBIPAKCHUU,
collepKallluX cTerneHu W Jiorapudmel. brarogaps u3ydeHuro aiareOpanveckoro
Marepuanga  IPOUCXOAUT  JajibHEWIee  pPa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPaKTHOI'O MBIIUICHUSI O0ydaromuxcs, GOpMHUPYIOTCS HABBIKUA JIETYKTUBHBIX
paccyxiaeHuil, paboTbl C  CHMBOJBHBIMM  (opmMamMu,  TpeJCTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJI€ PABEHCTB U HEpPaBEHCTB. AnrebOpa
npeanaraetr d3(QQEeKTUBHbIE WHCTPYMEHTHI JUIsl pEIIEHUs MPaKTUYECKUX U
€CTECTBCHHO-HAYyYHBIX 3a]a4, HarJIAHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
A3bIKa HAyKH.

CopepxxarenbHo-MeToAnYecKass JuUHUA «DyHKIMM U TpaQuUKU» TECHO
NeperieTaeTcs ¢ JAPYTUMH JIMHUAMH Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3a1a€T MOCJIEN0BATEIBHOCTh U3YUECHU MaTepuana. M3ydeHne cTeneHHou,
MOKa3aTeNbHOH, JIorapu(PMUUYECKON U TPUTOHOMETPUUECKUX (PYHKIUN, UX CBOMCTB
U rpaduKoB, UCIOJIb30BaHUE (DYHKIUHN Uil peuieHus 3ajad u3 APYruX y4eOHBIX
[IPEIMETOB U PEAIIbHOM KU3HU TECHO CBA3aHO KAaK C MATEMATUYECKUM aHAIU30M,
TaKk U C pelIeHHeM YypaBHEHUW U HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMaHUE
ynensiercss GOpMUPOBAHUIO YMEHUSI BhIpa)kaTh (GOpMyIamMH 3aBUCHUMOCTH MEX]Y
pa3TUYHBIMU BEJTUYMHAMH, HCCIEAOBaTh IOJYyYEHHbIE (PYHKUUHU, CTPOUTH HX
rpaduku. Martepuan 3Tol cojepKaTeabHON JIMHUK HAlEJIeH Ha Pa3BUTHE YMEHUH
YU HAaBBIKOB, IO3BOJIIOIIUX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIWYMHAMU B
paznuuHON (opme: aHATUTUYECKOU, Tpaduueckod u cioBecHou. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
000011IEHNI0 U KOHKPETHU3AI[UH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHUS «Hadama mareMaTH4ecKOro aHajau3a IO3BOJISET
CYLLIECTBEHHO PACIIMPUTH KPYI KAK MaTeMaTU4YEeCKUX, TaK U MPUKIATHBIX 3a]ad4,
JOCTYIHBIX OOyYaromIMMCs, TaK KaK Y HUX MOSBIAETCS BO3MOKHOCTh CTPOHUTH
rpauKy  CIOXKHBIX (YHKUUNA, ONpEAeNsiTh HX HauOOJIbIIME U HaUMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMAAU (QUryp ¥ OOBEMBI TeN, HAXOAUTh CKOPOCTU M
YCKOpeHusl IpoueccoB. JlaHHas coleprkareiibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOCHHUS MAaTEMaTHYECKUX MOJEIIEN peaJbHbIX CUTYyallUM,
[I03BOJISICT HAXOAUTHh HAWIydlllee pPEUICHWE B IPUKIALHBIX, B TOM YHUCIE
COIIMATIbHO-3KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CrocoOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTUYECKOTO H
KPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTEMAaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaroniyecs: y3HaIOT O



BBIJIAIONIUXCSA PE3YyJbTaTax, IOJIYYEHHBIX B XOJC pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

ConepkaTenbHO-METOAMUECKas JIMHUS «MHOXECTBA U JIOTHKA) BKIIOYACT B
ceOsi DJIEMEHTBhl TEOPUU MHOXKECTB M MAaTeMAaTHYeCKOHW JIOTUKU. TeopeTHKO-
MHOYXECTBEHHBIC TIPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IMIKOJIBHOW MaTEMaTUKU
W TpeJjiararoT Hanbojee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIOMINN BCE pa3ieiibl
MaTeMaTUKH HW €€ TMPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCIUIUIMHBL W WX TNPWIOKEHUS B eauHoe Ienoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh OOy4YaromeMycss TOHHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBpPEMEHHOW MaTEMaTHKU W MCIOJIb30BaTh €ro JUIsl BRIPAKEHHSI CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MATEMaTHKH KaK HayKH CJeayeT Ipu3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBaHWUW U CJEJOBAaHUE OMNPEACIEHHBIM
MpaBWJiaM  IOCTPOEHUS  JIOKA3aTelbCTB.  3HAKOMCTBO  C  d3JIEMEHTaMU
MaTeMaTU4YECKOW JIOTUKH CHOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
00y4Jaromuxcs, M0o3BOJSIET UM CTPOUTh CBOU PACCYKJEHUSI Ha OCHOBE JIOTMUECKUX
npaBuii, GOPMUPYET HABBIKU KPUTUYECKOTO MBIIILICHHUS.

B yueGHOM Kkypce «Anrebpa u Havalla MaTEMaTHUYECKOTO aHan3a
MIPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO MOCIHPOBAHUS, KOTOPhIE MPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBHIKOB IOCTPOCHUS MOJEJIEH pealbHBIX
CUTyallui, HUCCIEJOBAaHMUS DTHX MOJEJe ¢ MOMOIIBI0 amnmapata aiareOpel u
MaTeMaTU4YECKOr0 aHain3a, WHTEPHpeTaIluu TOJIYYEeHHBIX PE3ylIbTaToB. Takue
3a/IaHUs BIUIETCHBI B KAXKIBIM U3 pa3/iesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HMCIOJIB3YyeTCs I PEIICHHs MPUKIaIHbIX 3anad. [Ipu
pelIeHNd  peallbHBIX  MPAKTUYECKUX  3aJad  oOydaromuecs:  pa3BUBAIOT
HaOII0IaTeTbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIB30BaTh  aHAJIOTHI0, 0000IaTh ©W  KOHKPETHU3UPOBATH  IMpoOJIEeMYy.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIIEHUS TPHUKIATHBIX 3a71a4
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM YUeOHOTO Kypca « Anrebpa u Hadasa
MaTeMaTHYECKOT0 aHAIN3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOTO
aHanu3a» orBogutTcs 268 gaca: B 10 kmacce — 136 yacoB (4 gaca B Heneno), B 11
kiacce — 132 yacoB (4 4aca B HEJIEIO).



COIEPKAHUE OBYUYEHUA
10 KJIACC

Yucjia ¥ BIYUCTCHUSA

Pannonanbabie yucia. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOIIEHTHI,
OeckoHeuHble mepuoanyeckue Apoodu. [Ipumenenue apoOGelt U MPOLEHTOB IS
peleHus NPUKIaJAHbIX 33/1a4 U3 PA3JIUYHBIX OTPACIIel 3HAHUI U peaIbHOW KU3HU.

JleficTBUTENIbHBIE 4YHMCHA. PalMoHanpHblE W HMpPpAalHMOHAJIbHBIE YHCIA.
Apudpmernyeckue  omnepaudd €  JEHCTBUTENBHBIMU  yuciaamMu.  Mopayib
JIEHCTBUTENBHOTO YKCia U ero cBoicTBa. [IpnbOnnkEHHbIE BBIYKMCIICHUS, PABUIIA
OKpYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTA BBIUNCICHUMN.

Crenenp ¢ 1mensiM nokaszareneMmM. bunom Herorona. HMcenonb3oBaHue
noaxodiei popmMbl 3aucH AEUCTBUTENBHBIX YHCEI JIJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmeTnyeckuii KOpeHb HaTypaJbHOM CTETIEHH U €T0 CBOICTBA.

CreneHp € pauuMOHAJIBHBIM [OKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHCTBUTENIBHBIM IOKA3aTEIEM.

Jlorapudm umcna. CpoiictBa norapudma. JleciTUUHBIE W HATypalbHbIC
JorapuQMsl.

CuHyC, KOCHMHYC, TaHT€HC, KOTAHTE€HC YHCIOBOI'O aprymeHTa. ApKCHHYC,
apKKOCHHYC U apKTaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TNpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHs W YypaBHEHUs-cieAcTBUs. HepaBeHCTBO,
pelIeHNE HEPAaBEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PALMOHATIBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOroOwIeHbl OT OJHOW NEPEMEHHOW. JleleHne MHOro4ieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  UEIbIMHU
koa¢ppunentamu. Teopema Buera.

[IpeoOGpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTEIEHU U KOPHHU.

HppanmoHanbHbie YpaBHEHUS. OcHOBHbIE METOJBI peuieHus
UPPALMOHAIBHBIX YPABHEHHIA.

IlokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHHS MOKa3aTEIbHBIX

YpPaBHEHUH.
[Ipeo6GpazoBaHue BBIPAKEHUM, COACPKAIIUX JOTAPUPMBI.
Jlorapupmuyeckue YpaBHEHUSI. OcHOBHbIE METO/IbI peLIeHus

Jorapu(MUYECKUX ypaBHEHUI.
OcHOBHbIE TPUTOHOMETPHUUECKUE (bopMyJIBL. ITpeobpazoBanue
TPUTOHOMETPHUUYECKUX BbIPAXKEHUN. PellleHre TpUroHoMETpUYECKUX YPaBHEHUA.



Pemienue cucreM JMHEWHBIX ypaBHEHHMU. Marpuma CHUCTEMbl JMHEUHBIX
ypaBHeHU. Onpenenurens MaTpullbl 2X2, €ro TreoOMETPUYECKUH CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE ONMPEHECIUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX YypaBHEHMU. PemeHne NpUKIagHBIX 3a4a4 C [OMOUIBIO
CUCTEMBl JIMHEMHBIX ypaBHEeHHH. lccienoBaHue TIOCTPOCHHOW MOJENU C
ITOMOIIBIO MATPHI] U ONIPEIETUTENEH.

[locTpoeHne MaTeMaTUYECKHX MOJENIEH PEanbHON CUTyallUH C ITOMOIIBIO
YpaBHEHU W HepaBeHCTB. lIprMeHeHHWE ypaBHEHHMII M HEPABEHCTB K PELICHHIO
MaTeMaTUYeCKUX 3aJad M 3a/ad M3 pa3IMYHbIX 00JlacTeil HayKu M peabHON
KU3HH.

DyHKIUH U rpaduKu

OyHkIus, crnocoObl 3ananus (yHKIUU. B3aumMHO o00paTHble (YHKIHH.
Komnosunust ¢yskmuit. I'papuk yHkium. DnemeHTapHble NpeoOpa3oBaHUs
rpauKoB ¢ yHKIHA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHUd ¢yHkuuu. Hynmu Qynxium.
[IpoMesxyTku 3HaKoNOCTOSIHCTBA. UETHBIE 1 HEeu€THBIE QpyHKIUU. [lepuoanueckue
¢bynkuuu. IlpomMexkyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbosnpiee n HauMeHblee 3Ha4eHUs (YHKIUUA Ha TPOMEKYTKE.

Jluneiinas, kBaApaTudHas W JPOOHO-ITMHEWHAs (YHKIUU. DJIeMEHTapHOe
UCCJIeIOBAaHUE U MTOCTPOEHUE UX IPAPUKOB.

CrenenHas (GyHKIMS ¢ HATypaldbHBIM U II€JIbIM MOKa3arenaeM. E€ cBoiicTBa u
rpadux. CBoiicTBa W Tpaduk KOpHA N-OM CTeneHUW Kak (PYHKIUU 0OpaTHOM
CTEIEHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[lokazatenbHass U jorapupmuyeckas (yHKIHM, UX CBOMCTBA M Tpadukwy.
Hcnonb3oBanue rpaduxkoB GyHKUUN IS peICHUs] YpaBHEHUM.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKHUX
(GyHKUMNA YUCIOBOTO apryMEHTa.

QOYHKIUOHAIBHBIE 3aBUCUMOCTH B pEaJbHbIX IpollecCaX U SBJIECHUAX.
['pacduxu peanbHBIX 3aBUCUMOCTEN.

Havana MaTeMaTH4eCKOro aHajamu3a

[locnenoBarenbHOCTH, CMOCOOBI 3aJaHusl IMoOcCienoBaTelabHOCTEH. Meroa
MaTeMaTU4eCKON WHIYKLIHH. MoOHOTOHHBIE " OTrpaHUYECHHbIE
MOCJEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHUSI MAaTEMATHYECKOIO aHAIN3a KAk
aHanu3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reomeTpuueckas nporpeccuu. beckoneyno yobiBaromias
reoMmerpudeckas nporpeccus. Cymma O0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON
IpOrpeccuu. JINHENHBIN U 3KCIIOHEHIUAIBHBIN pOCT. Uuncio e. Popmyiia Cl0KHbIX
MpouEeHTOB. Mcnonp30BaHUE TNPOTPECCUMU I PELICHHMsS pEealbHbIX 3ajay
MIPUKJIATHOTO XapakTepa.



HenpepoiBHble ¢yHKIMM M uX cBoiicTBa. Touku pa3pbiBa. ACHMITOTHI
rpaduxoB Qyukiui. CBoicTBa (GyHKUMHA HENpephIBHBIX Ha OTpe3ke. Merton
VHTEPBAJIOB JUIl DPELICHHUS HEpPaBeHCTB. lIpuMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKUMN 1151 penieHus 3a/1ay.

[lepBas u BTOpas npousBoaHble GyHKIMH. OnpeaeneHue, reoOMeTpUIECKUi 1
(bu3HYecKil CMBICT IPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduky (pyHKIIHH.

[IpousBoaHble  aneMeHTapHbIX  (pyHkuui.  [IpousBomHas ~ CyMMBI,
MPOU3BEACHHS, YACTHOTO U KOMITO3UIIMH () YHKITUH.

MHoxkecTBa U JIOTHKA

MHo)kecTBO, oIlepaliMd HaJ MHOXXECTBAMU WM UX CBOMCTBA. JluarpaMmsl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOKECTBEHHOIO — ammapara i
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, NPU PELICHUM 3a1ad W3 APYTrUxX
y4eOHBIX ITPEIMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHMUS.

11 KUIACC

Yucya v BBIYUCTICHU S

HatypansHbie u 1ienbie yucia. [IpuMeHeHrne NpHU3HAKOB JACIIMMOCTH IETBIX
yucell, HauOoupIui oOmui nenutens (mamee — HOJl) m HamMeHbliee oOIee
kpatHoe (nmaiee — HOK), ocTaTkoB 1o Moayiio, aaropurMa EBkiuaa 11 pemeHus
3aJ1ay B IEJIBIX YHCIaX.

KomrekcHple yucna. AnreOpandeckass W TPUTOHOMETpHYEcKas (GOpMBI
3alMCH KOMIUIEKCHOTO YHCIa. ApUPMETHYECKHE OIEepariid C KOMIUICKCHBIMHU
yuciiaMu. M300pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAMHATHOW TUIOCKOCTH.
dopmyiia Myaspa. Kopar n-oii cTeneHr W3 KOMILICKCHOTO 4Ymciia. [IpuMeHeHue
KOMITJICKCHBIX YHCE IS PEIICHHS (U3HYCCKHX U TEOMETPUICCKUX 3a1aM.

YpaBHeHUS U HEPABEHCTBA

CucreMa W COBOKYIHOCTh YpaBHEHUH W HEPABEHCTB. PaBHOCHIIbHBIC
CHUCTEMBI U CHUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABCHCTBRA.

OTO6Op  KOpHEH  TPUTOHOMETPHYECKHX  YpaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPHUUYECKON OKPY>KHOCTH. PerieHue TpUroHOMEeTpUIECKUX HEPABCHCTB.

OCHOBHBIC METOABI PEIICHUS TIOKA3aTeIbHBIX U  JIOTapu(PMHUICCKUX
HEPaBEHCTB.

OCHOBHBIC METOIBI PEIICHUS UPPAITMOHATBHBIX HEPABCHCTB.

OCHOBHBIC METOJIBI PEIICHHUS CUCTEM M COBOKYITHOCTEH paIlMOHAIbHBIX,
HPpalMOHATBHBIX, TTOKA3aTEeIbHBIX U JIOTAaPUPMUICCKUX YPaBHCHHUH.

YpaBHEHUS, HEPABESHCTBA U CUCTEMBI C ITapaMeTpaMHu.



IIpumeHeHue  ypaBHEHMH, CUCTEM M  HEPAaBEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3a/ady M3 pa3IMYHbBIX 00JlacTel HayKu M peaibHON
YKU3HU, UHTEPIPETALINS [TOJYYEHHBIX PE3YJIbTATOB.

DyHKIUH U rpaduKu

I'padux xommosunmu ¢GyHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHUU WU
HEPABEHCTB HAa KOOPJAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKy.

['padpuueckne meTonpl pelieHus ypaBHEHHH M HepaBeHCTB. ['paduueckue
METO/IbI PELLICHUS 3aa4 C lTapaMeTpaMH.

Hcnonb3oBanue rpadukoB (QYHKIMI A7 HCCIEIOBaHUS MPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NP PEIIEHUH 3aJad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HMU.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

[IpyuMeHeHue MpOU3BOJAHON K UCCIEOBaHUIO (YHKUIMNA Ha MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxzaenue  HauOouniblllero W HAMMEHBUIETO  3HAYCHHI
HEeMpepbIBHON (QYHKIIMU HA OTPE3KE.

IIpyuMmeHeHrne TPOU3BOAHOM JUIsI HAXOXKIACHHUS HAWIIYy4UIEro pELICHUs B
IIPUKIAAHbIX 3aJadax, Uil OIPEHENICHUS CKOPOCTH M YCKOPEHHs Ipolecca,
3aJlaHHOTO (HOPMYJIION MK TpaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNiepBoOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKIMH. [IpaBuiia HaxoXeHus TEPBOOOPA3HBIX.

WNHurerpann. I'eomerprueckuii CMBICII MHTErpaa. Brruncnenue
onpenenéHHoro uurerpaina no gopmyne Hetorona-Jleionuna.

[IpumeHeHue uHTErpana s HAXOXACHHUS IUIONIAJAeH IJIOCKUX (QUryp H
00BEMOB T€OMETPUUECKHUX TEJl.

[Ipumepsl pemennit auddepeHanbHBIX ypaBHeHUH. MaTtemaTudeckoe
MOJICIMPOBAaHUE pPEaAbHBIX MPOLECCOB C MNOMOIIBI0  Au(depeHInaTbHbIX
YPAaBHEHUHU.



IINTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA n HAUYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJIHET'O OBILEIO
OBPA30OBAHUMA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOrO BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3ULIKUH 00YUYaIOIIEToCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  pPOCCUHCKOro  0OIIecTBa,  NpPEJICTaBIEHUE O
MaTEeMaTUYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoLenyp TpaxIaHCKOro oOmiecTBa (BbIOOPBL, OMPOCHI W JAPYTroe), yMEHHue
B3aMMOJIEUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUUM C HX
(GYHKIIUSIMHA 1 HA3HAYCHUEM;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MACHTUYHOCTH, YBAKEHUS K
MPOLUIOMY M HACTOAILIEMY POCCUHCKOW MAaTeMaTHKH, [IEHHOCTHOE OTHOUIIEHHE K
JOCTUXKEHUSAM POCCUHUCKUX MAaTEMaTHUKOB U POCCUMCKON MaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTHXKEHMA B JPYTrUX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEM pOCCUHCKOro Hapoaa, chOPMHUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSA, STUYECKOTO MOBEICHUS, CBA3AHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAyKHM U JCSTENbHOCTHIO Y4YEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/la B MOCTPOCHHUE YCTOMUMUBOTO OYAYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PAacCyKJIEHUNH, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM aCeKTaM pa3u4HbIX BUIOB UCKYCCTBA;

5) pu3n4ecKoro BOCIUTAHUS:

chOpPMHUPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTE€MaTUYeCKUe 3HAHUS B
MHTEpecax 3I0pOBOro U 0€30MacHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAaHME, COATAHCUPOBAHHBIA PEXHUM 3aHATHU U
OTIIbIXa, peryisipHas ¢u3nueckas akTUBHOCTb), (PU3UYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHLHON JEATEIbHOCTbIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpYJy, OCO3HaHUE ILIEHHOCTU TPYAOIIOOMS, HHTEpeC K
paznuuyHbIM  cdepaM  Tpo(EecCHOHATBbHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpLIaTh OCO3HAHHBIA BHIOOD
Oynymei mnpodeccun W peanu30OBbIBATH COOCTBEHHBbIE JKU3HEHHBIE IUJIAHBI,



FOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTUYeCKOMy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEW J>KU3HM, TOTOBHOCTh K aKTHBHOMY
YYaCcTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMaTUUECKON HAIIPaBIEHHOCTH;

7) 3K0JIOTU4€eCKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh  JKOJOTMYECKON KyJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COIMATbHO-9KOHOMHYECKHUX TPOILIECCOB HAa COCTOSIHUE MPUPOJTHON U COLMAIBHOM
Cpebl, OCO3HAHUE TII00AIBHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTEMAaTHYEeCKWX 3HAHWM IS peleHusl 3amad B o0JjacTu
OKpYJ)KaroIel cpe/ibl, IJaHUPOBAHHE TIOCTYNKOB W OLEHKU HMX BO3MOXKHBIX
MOCJICACTBUMN JIJIST OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUsA HAyKu W  OOIIECTBEHHOW  MPaKTUKHU, TOHUMaHUE
MaTeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEYECKOM AesTEIbHOCTU, JTAroB €&
pPa3BUTHA M 3HAYUMOCTH JUIS PAa3BUTHS LUBWIM3ALMK, OBJIAJCHUE S3BIKOM
MaTeMaTUKH M MaTeMaTUYeCKOW KyJIbTypOW KakK CpEJCTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJVMBUAYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBrble 1oruyeckue JeicTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKU MaTeMaTHUYECKUX
OOBEKTOB, TMOHATHHA, OTHOUIEHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHUs] TIOHATUN, YCTaHABIMBAThH CYIECTBEHHBIN MpU3HAK KiacCcU(UKAIUH,
OCHOBaHHUS JIJIs1 0000IIEHHS U CPABHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;

BOCIPUHUMATh,  (QOPMYIUpOBaTh W  NPeoOpa3oBBIBATH  CYXKJCHUSA:
yTBEpAUTEIbHBIE U OTPUIIATENbHBIE, €IMHUYHbIE, YaCTHBIE U O0IIKE, YCIOBHbIE;

BBISIBJISITh MATEMATUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOPEUHS
B (akrTax, JaHHBIX, HAOMIOJEHUSIX U YTBEPKACHHUSIX, Mpeiaratb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNI;

7eNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIIOUEHU 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATUUECKUX YTBEPKACHUI
(npsiMbIE U OT MMPOTUBHOTO), BHICTPAUBATH apryMEHTAIMIO, IPUBOJUTh IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 peuieHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pELICHUs, BbIOMpaTh Haubosiee MOAXONAIUA € y4€TOM
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).



Ba3oBble HcciieqoBaTeIbCKHE AelicTBUS:

WCITIOJIB30BaTh BOIPOCHI KaK MCCIICOBATCILCKHA HHCTPYMEHT TIO3HAHUS,
dbopMyIMpOBaTh  BONPOCH,  (PUKCHPYIONIUE  MPOTHBOpPEUYUE,  MPOOIIEeMY,
yCTaHABIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIIOTE3y, apryMEHTHPOBATH
CBOIO TTO3UIINIO0, MHCHHE;

MIPOBOJUTH CAMOCTOSITEIILHO CIIAHUPOBAHHBINA KCIIEPUMEHT, HCCIICIOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHu4ecKoro o0beKTa, sIBICHUS, MMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMH, SIBICHUSMH, MTPOIIECCAMM;

CaMOCTOSTEIILHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI IO PE3yJIbTaTaM
NPOBEAEHHOTO  HAONIONCHUWsS, HWCCICNOBAaHUS, OICHMBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BHTHE IIPOIecca, a TakKe BBIIBUTATH
MIPEATIOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISBIIATH JACPUIUTHI HHPOPMAIIUHU, JaHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JJIS PEIICHUS 3a]1auu;

BBEIOMpATh WH(M)OPMAITUIO U3 HCTOYHHKOB Pa3IUYHBIX THUIIOB, aHATM3UPOBATh,
CHUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh HH(POPMAIMIO PA3IUYHBIX BHJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpHpOBaTh HMH(POpPMAIIHIO, MPEACTaBIATh, €€ B pa3IWdyHBIX (opmax,
WJUTFOCTPUPOBATH Tpaduuecky;

OIICHHBATh HaJEKHOCTD uHbopMaIun 1o CaMOCTOSITEITEHO
c(OpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKAaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmmenne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pCHHS B
YCTHBIX U THUCHMEHHBIX TEKCTax, JaBaTh IMOSCHEHHS IO XOJy pEIIeHHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJ1aeMOU TEMBI,
npoOJjieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBATh UJCH, HAIlEJICHHbIE Ha TOUCK
pEIIeHUs, COIMOCTaBIISATh CBOM CYXKACHUS C CYXICHUAMH APYTUX YYaCTHHKOB
auasnora, oOHapyXMBaTh Pa3IM4UEe U CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (dopme
dbopMyIIUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEJCTABIATh PE3YIbTAThl PEIICHUS 3aauu, YKCIEPUMEHTa, UCCIIe0OBaHMUS,
MPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMAT BBICTYIUICHUS C Y4ETOM 3ajay
MIPE3CHTAIIUU U OCOOCHHOCTEHN ayAUTOPHHU.

PeryasitTuBHbIe YHUBepCaJbHbIC YUeOHBIC 1eiiCTBUA



Camoopranusanus:

COCTAaBJIATH IJIaH, aJITOPUTM PEILIEHUs 3aJlayi, BRIOUpaTh CIIOCO0 PEIICHHUS C
y4ETOM MMEIOUINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTHPOBATh BApPUAHTHI pELICHUH C Y4ETOM HOBOU MH(OpMaIUK.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

BJIAJE€Th HABBIKAMM  TIO3HABaTEIbHOM  pedieKCMH  Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJbTATOB, BIAACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3ysibTaTa pPelIeHUs
MaTeMaTU4YeCcKOH 3aauu;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh MPHU PEUICHUU 3aJlauyH,
BHOCUTH KOPPEKTHBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX,
HaWJEHHBIX OLIUOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUIM, OOBICHATH MPUYUHBI
JOCTHXKEHUSI UM HEJOCTHXKEHUS Pe3yJIbTaTOB AESTEIbHOCTH, HAXOJAUTh OLINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1€ATEIbHOCTD:

MOHUMAaTh M HCIOIb30BATh MPEUMYILECTBA KOMAHIHON M MHAUBHUAYATbHOU
paboThl TMpU pelleHuH Y4eOHbIX 3a7ad, MPUHUMATh I1eJdb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPalOOThI, pachpeneisTh
BUJIbI PabOT, JIOTOBAapUBATHCS, OOCYX AAaThb IMpOLECC W pe3yiabTaT padoTHl,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX GopMax paboTsl (00CykaeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJIMHUPOBAaTh CBOU JACHCTBUS C JPYTMMU UJIE€HAMU KOMAaHbl, OIICHUBATh
KauecTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICHCTBHUS.

IHNPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenus B 10 kJjacce oOydaroIIMiics MOJYYUT CIEIYIOIIHNE
MpeAMETHBIE PEe3ybTaThl MO OTJEIBHBIM TeMaM paboyed MporpaMmbl Y4eOHOTO
Kypca «Anredpa 1 Havajla MaTEMaTUYECKOTO aHATU3ay:

Yucjia ¥ BBIYUCTCHUA:

CBOOOJIHO OIEPUPOBATH MOHITHUSMH: pPAIlMOHATBHOE YHCIIO0, OECKOHEYHas
nepuoandecKas JpoOb, TMPOILEHTHI, HppaAlMOHATBLHOE YHCJIO, MHOXKECTBa
palMOHATBHBIX U JEUCTBUTEIILHBIX YUCEN, MOYJIb ACHCTBUTEIBHOTO YHCIIA;

MPUMEHATh JpoOM W TPOLEHTHl MJId pEHICHUsS NPUKIATHBIX 3aJad u3
Pa3JIMYHBIX OTpACiel 3HAHUN U PEATbHOU KU3HU;

MIPUMEHSIThH NPUOINKEHHBIE BRIUUCIICHUS, TIPABUIa OKPYTJICHHS, IPUKUIKY U
OIIEHKY p€3yJIbTaTa BEIYUCIICHUI;



CBOOO/IHO ONEpUPOBAaTh IOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM,
MCIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aITUCH JIEUCTBUTEIBHBIX YUCEN JUIsl PEIICHUS
[IPAKTUYECKUX 3a/1a4 U IIPEACTABIICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUH KOpPEeHb HaTypaibHOM
CTEIICHU;

CBOOOTHO ONEPUPOBATH MOHATHUEM: CTEIIEHb C PAllMOHAIBHBIM MTOKa3aTeNeM;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: Jiorapudm uwMcna, AECITUYHBIE WU
HaTypaJbHbIE TOTapU(MBI;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O0 apTyMEHTA,

OIIEPUPOBATH MOHATHUIMHU: APKCUHYC, APKKOCUHYC U apKTAaHI€HC YUCIIOBOI'O
apryMeHTa.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSATh PA3IMYHbIE METOJbl PEIIEHUS pPAUOHAIBHBIX M JIPOOHO-
pAallMOHAJIBHBIX YPAaBHEHUHM, MPUMEHSATh METOJ HHTEPBAJIOB JUI PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW NEpPEeMEHHOM,
MHOTOWIEH C IeJbIMU KOd(h(dUIMEHTaMU, KOPHU MHOTOWIEHa, MPUMEHSTh
JIeJICHUE MHOTOWIEHA Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLlieHUs 3aay;

CBOOOJHO ONEpUpPOBATh TOHATHSIMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH,
MaTpula, ONPENENIUTENb MAaTpUlbl 2 X 2 W €ro TIE€OMETPUYECKHH CMBICI,
MCIIOJb30BaTh CBOMCTBA OMNpENENUTENs 2 X 2 JUisi BBIYMCIICHUS €ro 3Ha4YeHUs,
IPUMEHATh ONPENCIUTENIA Ul PELIEHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHHU,
MOJIEJIMPOBATH PEAJIbHbIE CUTYallUd C MIOMOLIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUM,
UCCIIE0BATh ITOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MAaTPUL] U OIPEIEIUTEIEH,
VMHTEPIPETUPOBATH NIOJIYYEHHBIN PE3YIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUHM C KOPHAMH Mg IpeoOpa3oBaHUs
BBIPAKCHUM;

BBINIOJIHATH MPE0OPa30BAHMS YUCTOBBIX BHIPAKEHHM, COEPIKALUX CTENIEHH C
paLMOHAIBHBIM I1I0Ka3aTeIIeM;

UCIIOIb30BaTh CBOWCTBA aorapumoB JUIsL peoOpazoBaHus
Jorapu(pMUYECKUX BBIPAKEHUN;

CBOOOJIHO OMEpUpOBaTh MOHATUSIMHU: HUpPAIMOHAJIbHBIE, IMMOKa3aTelIbHbIE U
JorapupMUYECKUe YpaBHEHUS, HAXOIUTh UX PEIICHHS C TOMOIIBI0 PAaBHOCUIBHBIX
IIEpEXO0J0B UIIA OCYLIECTBIIAS [IPOBEPKY KOPHEH;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYEeCcKre (HOpMYJIbl A MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHHUI;

CBOOOJHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OpUMEHATh  HeoOXoauMmble  (OPMYJbl ISl  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBAaTh peajbHblE CHUTyalldd Ha f3bIKE alureOpbl, COCTaBIATh
BBIPQKEHUS, YpPaBHEHHMs, HEPABEHCTBA IO YCIOBHUIO 3aJayM, HCCIEA0BAThH
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allllapara ainreopsl.

DyHKUUM U rpaduKu:

CBOOOJHO OINEPUPOBATH MOHATUSAMU: (DYHKIIMS, CIOCOOBI 3a7aHusl (PyHKIIHH,
B3aMMHO OOpaTHble (YHKIMH, KoMmo3uius GyHKUUMHA, Tpaduk QyHKIUH,
BBITIOJIHATD 3JIeMEHTapHbIe TpeoOpa3zoBaHus rpaduKoB PyHKIIHIA;

CBOOOJHO OINEPUPOBATH MOHATUSIMH: OOJACTh OMPEIEICHHUS U MHOKECTBO
3HaYeHUN QYHKIMU, HYIH QYHKIIUU, TPOMEKYTKU 3HAKOIIOCTOSHCTBA;

CBOOOJHO OIEpUPOBATh TMOHATUSAMHU: UETHBIE U HEUETHbIE (YHKIIHH,
nepuogudeckue QyHKIIMHU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (YHKIMHM, HauOoOJblIee W HauUMEHblIee 3HaueHue (QYHKIUM Ha
MIPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH: CTENEHHAs (QYHKIMS C HATYypaIbHBIM U
HelabIM ToKa3zarenaeM, rpa@uk CcTeneHHOW (YHKIMU C HATypajJbHBIM U LEJIbIM
nokasaresieM, rpauk KOpHS N-Od CTENeHU Kak (PyHKUHUU OOpATHOM CTENEHU C
HATypaJbHBIM IMOKa3aTENIEM;

ONEepUpOBaTh TOHATUSAMU: JUHEHHas, KBaJgpaTUyHas U JPOOHO-TMHEWHas
(GyHKUMHU, BBIOJIHATH 3JIEMEHTAPHOE UCCIIEA0OBAHKUE U MTOCTPOEHUE UX IPaUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TMOKa3aTeNbHAass U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U IpaUKH, MCIOJIB30BATh MX TpapUKUA [Js PEIICHHS
YpPaBHEHUN;

CBOOOJHO OMNEpUpPOBaTh MOHATHSIMHU: TPUTOHOMETPUYECKAss OKPYKHOCTH,
OTIpEJICICHHE TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpa@ukd GYHKUUA A7 UCCIENOBaHUSA MPOLECCOB H
3aBUCUMOCTEH NpH PEIICeHUH 3aJad U3 JPYTUX y4eOHBIX MPEeIMETOB U PeabHOMN
’KU3HU, BBIPAXKATh (POpMyJIaMU 3aBUCUMOCTH MEXAY BETMUYMHAMU;

Hauana maTeMaTH4ecKOro aHaIM3a:

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: apuPMeETHUecKas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBbIBAIOIIasi TeOMETpUUEcKasi Mporpeccus, TMHEHHBIA U
HKCIOHEHIIMAIBHBIN POCT, OpMya CIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHM I PEUICHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATUSIMU: TIOCIIEIOBATEIBHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHWYEHHBIC TIOCIEI0BATEIbHOCTH,
MOHMUMAaTh OCHOBBI 3apOXJCHUS MAaTEMaTUYECKOro aHaluM3a Kak aHajiu3a
OCCKOHEYHO MaJIbIX;

CBOOOJHO ONEpPUPOBATH TMOHATUAMH: HENPEpPhIBHbIE (QPYHKIUHU, TOUYKH
paspsiBa rpaduka QyHKIUU, aCUMITOTHI Tpaguka QyHKIINH;

CBOOOJHO OINEpUpPOBaTh TMOHATHEM: (PYHKILHS, HENpEpbIBHAs Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (PYHKIUH I pEIeHUs 3a/1a4;

CBOOOJHO OMEpUPOBATH TMOHATUAMM: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKUMHU, KacaTenbHas K TpaduKy QyHKIINY;

BBIYKCIIATH MIPOU3BOJIHBIE CYMMBbI, TPOU3BEACHUS, YaCTHOTO M KOMITO3HUIIMH
IBYX (DYHKIIM, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX () YHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (U3HUECKUN CMBICT MPOU3BOJHOM IS
pelIeHus 3a1a4.

MHoxecTBa H JIOTHKA:

CBOOOJHO  OMEpPUPOBATH  MOHATUSIMHU:  MHOXKECTBO,  OIEpaluu  Haj
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmapart AJisi OMUCAHUS PeaTbHBIX
MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3374 U3 APYTUX yUeOHBIX IPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUAMM: OIpPEACICHHE, TeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO OOBEKTA, 10KAa3aTENbCTBO, PABHOCHIIbHbIE
yYpaBHEHHs 1 HEPABEHCTBA.

K konmy obOyuenus B 11 kJjacce oOydarIIMICS MOJYYUT CIEAYIOIIHE
MpeIMETHBIE PE3YJIbTAThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATU3ay:

Yucaa v BHIYMCICHUSA:

CBOOOJHO OMepUpoBaTh TMOHATUAMH: HATypaJbHOE M LEJO€ YHCIIO,
MHO>KECTBA HATYpPaJbHBIX M LEJNbIX YHCEN, MCIOJb30BaTh MPHU3HAKHU JECIMMOCTHU
uensix yucen, HOJ u HOK narypanbHbIx uncen s peuieHus 3aiad, TpUMEHSITh
anroput™m EBknnna;

CBOOOJTHO OMEpPUPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3aluChIBaTh
HaATypaJbHbIC YKCIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO OMEpUpOBaTh MOHATUSMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIIJIEKCHBIX YHUCEN, MPEJCTaBIATh KOMIUIEKCHBIE UYMCia B alreOpanyeckoud u
TPUTOHOMETPUUYECKON (OpME, BBIMOJIHATh apU(PMETHUYECKUE Olepalud ¢ HUIMU U
n300paXkaTh HA KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUs U HEPaBEHCTBA:



CBOOOJIHO OINEpUpOBaATh MOHATUSIMHU: HUpPPALUMOHAIIbHBIE, MOKa3aTelIbHbIE U
gorapuMUYECKUe HEPABEHCTBA, HAXOJUTh MX PELIEHUS C T[OMOIIbIO
PaBHOCHUJIbHBIX TIEPEXO/IOB;

OCYHLIECTBJISATH OTOOpP KOpHEW TpHU PEIIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBATh MOHSITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NpPUMEHATh  HeoOXoauMmble  (OpMYJbl ISl  pEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHHUU U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHAJIBHBIX, NPPALMOHAIBHBIX, TOKAa3aTEIbHBIX U
JorapuMUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemarb palOHaJbHBIE, UppalMOHAJbHEIE, MTOKa3aTEeJbHBIE,
gorapuMUYeCKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coJiepKalliie MOIYJIN U IIapaMeTphl;

MPUMEHSTH rpaduyecKre METObl JJIs PEIIeHUs] YpaBHEHUI 1 HEPaBEHCTB, a
TaK)Ke 3a/1a4 C IapaMeTPaMHy;

MOJICJIMPOBAaTh peajbHblE CHUTyalldd Ha s3bIKE aiureOpbl, COCTaBIATh
BBIDAXXEHUS, YPAaBHEHMS, HEPABEHCTBA W MX CHUCTEMBI MO YCJIOBHUIO 3aJayH,
UCCIIEIOBATh IIOCTPOCHHBIE MOJEIM C MHCIIOJIB30BAHMEM ammapara anreOpsl,
MHTEPIPETUPOBATH MMOTYUYECHHBIA PE3YyJIbTAT.

DyHKUUM U rpaduKu:

CTpOUTh TpaduKu KOMIIO3UIMK (QYHKIUH C MOMOIIBIO 3JIEMEHTApHOIrO
MCCJIeIOBAHUS U CBOWCTB KOMIO3UIIUU ABYX ()YHKIIMIA;

CTPOUTh TE€OMETpUYEeCKHe 00pa3bl ypaBHEHUH U  HEPABEHCTB Ha
KOOPJAMHATHOM TNIOCKOCTH;

CBOOOJHO  OMEpUPOBATH MOHATHSAMHU: TpapUKUd TPUTOHOMETPUUECKUX
dynxumii;

NPUMEHATh (QYHKIUU [ MOJETUPOBAHUS M UCCIENOBAHUSA PEabHBIX
IIPOLIECCOB.

HavaJjia MaTeMaTH4€CKOr0 aHAJIHN3A:

UCIIOJIb30BaTh NMPOU3BOAHYIO JIJISl MCCIEA0BaHUS (PYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HauOoOJIbIlIee U HAMMEHbIIIee 3HAUeHUs] (DYHKIIMKM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOWU3BOAHYIO JJII HAaXOXKACHUS HAWJIy4dllero pEUIEHUs B
NPUKIAIHBIX, B TOM 4YHCJIE€ COLUMAJIbHO-DKOHOMUYECKUX, 3ajadax, s
OINIPENIETICHUsSI CKOPOCTH U YCKOpPEHMs Ipollecca, 3aJaHHOro (GopMmysiaol wuiu
rpadukom;



CBOOOJHO  OMEpUpOBaTh MOHATUSIMHU: TEpBOOOpa3Has, ONpeaeaEHHBIN
WHTErpaj, HAaXOAWUTh IEepPBOOOpA3HbIE AIIEMEHTAPHBIX (DYHKIUH M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuia;

HAXOJUTh TUIOMIAH TIOCKUX GUTYp U OOBEMBI TeJl C TOMOILBIO MHTErpasa;

UMETh TMpEACTaBICHUE O MaTeMaTH4YeCKOM MOJCIMPOBAHUU Ha MpUMEpPE
cocTaBiieHUs MU PepeHIINaIbHBIX YPaBHEHUH;

pelaTh NpUKIaJHbIE 33/aud, B TOM YHCIE COLMAIbHO-2KOHOMHYECKOIO U
($u3UYECKOro XapakTepa, CpeCcTBaMi MaTEMaTHYECKOIO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoummuecTBo yacos DJIEKTPOHHbBIE
No HaumeHoBaHHe pa3e/0B U TeM (uudpossbie)
n/n MPOrpaMMbl Bcero Komrpoabnpie | Ipakrueciue o0pa3oBaTe/bHbIC
padoTsI pa6oTsl
pecypchbl
MHO0K€eCTBO I€HCTBUTENLHBIX YHUCEIL.
| MHorouneHnsl. PanionansHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX
YpaBHEHHI
) Oyukuuu u rpaduku. CreneHHas GyHKLIUS ¢ 12 |
LieJIbIM IOKa3aTeneM
3 Apudmernueckuit KOpeHb N-0H CTENEHHU. 15 |
HppauyoHanbHble ypaBHEHHS
4 INokazarensHas ¢pynxnus. ITokasaTensHole 10 1
ypaBHEHUs
5 Jlorapumudeckas GpyHKIUA. 13 1
Jlorapupmuyeckue ypaBHEHHs.
6 TpuronomeTpudeckue BEIPAXKEHUS U ” |
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1
Hemnpepsisublie Gpynkimu. [TpoussonHas 20 1
9 IloBTOpenue, 06001ICHHE, CHCTEMATH3AIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHUe pa3iesioB U TeM (uudgposbie)
n/n MPOrpamMmbl Bcero Komrposupie | Ipakrueciue o0pa3oBaTe/ibHbIE
padoTsI pa6oTsl
pecypchbl
| HccnenoBanue GyHKUUI ¢ HTOMOIIBIO ” |
TIPOU3BOHOM
2 [lepBooOpa3Has u uHTErpa 12 1
3 I'paduxu TpuroHOMETpUYECKUX QYHKIHI. 14 |
TpuroHoMeTpHIecKre HEpaBeHCTBA
4 HppannoHanbHbIe, TOKa3aTeNbHbIE U 24 |
Jorapu(MuIecKie HepaBeHCTBA
KommnnexcHble yncna 10 1
Harypansnsle u nemnble uncna 10 1
CHcTeMBI palliOHAIBHEIX, HPPAIIOHAIBHBIX
7 MIOKA3aTENBHBIX H JIOrapH(MUIECKUX 12 1
YpaBHEHHI
8 3amaun ¢ mapamerpamMu 16 1
9 IoBTOpenue, 0boOIIEHHE, CHCTEMAaTH3AIHS 12 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 132 10 0




MNMOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHBIE
No Jara uugpoBbie
Tema ypoka Konrtpoabubie | IlpakTnyeckue
n/n Bcero U3yuyeHusi | oOpa3oBaTelibHbIE
pa6oTsl padoTsl
pecypcesl

[[MHOXxecTBO, onepanuy HaJ MHOXKECTBAMH
U UX CBOMCTBA

2 Juarpammel Ditnepa-Benna 1

3 IIpumMeHeHe TeOPEeTUKO-MHOKECTBEHHOTO |
anmapara Jyisl peeHus 3a1a4
Panmonansable ynciaa. OOLIKHOBEHHBIE U

4 JIeCSTUYHBIE APOOH, IIPOLICHTHI, 1
OECKOHEUHBIE TIEPUOTUUECKUE IpOoOu
Panmnonansabie ynciaa. OOLIKHOBEHHBIE U

5 JIECATHYHBIE IPOOH, TIPOLICHTHI, 1
0OECKOHEUHBIE TIePUOIUUECKUe IpoOu

6 IIpumenenue apodeit 1 NPOLEHTOB AJIst |
peLIeHus PUKIAHBIX 33124

7 TIpumenenue apooOeit 1 MPOLCHTOB ISt |
peLICHNUS IPUKIIAHBIX 3324

3 JleticTBuTenbHBIC YKCa. ParinoHanbpHbIE 1 |
UppaLUOHATIbHbIC YHCIIa

9 Apudmernueckue onepanuu ¢ |
JIEHCTBUTEIbHBIMH YHCIAMH

10 Moy 1eHCTBUTEIBHOTO YHCHA U €70 |

CBOICTBa




11

[MpuGnKEHHbBIC BEIYMCIICHUS, TIPaBUIIa
OKPYIJICHHUS, NPUKHIIKA H OLICHKA
pe3yibTata BEIYACICHUH

13

14

OCHOBHBIE METO/Ibl PEILICHUS LIENIbIX U
JIpOOHO-pAIlMOHANBHBIX YPAaBHEHUI U
HEPaBEHCTB

OCHOBHBIE METO/Ibl PEILICHHUS LIENIbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUH 1
HEepaBEHCTB

OCHOBHBIE METO/Ibl PEILICHHUS LIEJIbIX U
JPOOHO-PAMOHATIBHBIX YPaBHEHUH H
HEpaBEeHCTB

15

MHOro4JIeHBI OT OJTHOW TIEPEMEHHO.
Jleenre MHOTOYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHOTOYJIEHBI ¢ HEeNBIMU KO3 GHITHEHTaMU.
Teopema Buera

17

Pemenue cucreM IMHENHBIX ypaBHEHUI

18

Pemenue cucreM IMHENHBIX ypaBHEHUI

19

Marpuua cucremsl JIMHEHHBIX YPABHEHHUH.
Onpenenurens MaTpULbL 2%X2, ero
TeOMEeTPUYECKUI CMBICI U CBOMCTBA;
BBIYUCIICHHUE €r0 3HAYCHUs

20

Onpenenurenb MaTpULbl 2%X2, ero
TeOMETPUYECKUN CMBICI U CBOMCTBA;
BBIYUCIICHUE €r0 3HAUYCHUS

21

IIpumenenue onpenenuTens 1l pelieHUs
CUCTEMBI IMHEWHBIX YpaBHECHHUN




22

Penrenne npukiaHbeIX 331249 ¢ TOMOLIBIO
CHCTEMBI TMHEWHBIX YpaBHEHHH

23

Pemenune npukianHpIX 3aa4 ¢ HOMOILBIO
CUCTEMBI IMHEWHBIX YpaBHEHUH

24

Kontponbhas pabora: "Panuonanbhbie
ypaBHEHUs U HepaBeHCTBA. CHCTEMEI
JIMHEHHBIX ypaBHEHUH"

25

OyHKIMA, cHOco0BI 3a1aHus (yHKIINH.
B3aumHo oOpaTHBIe pyHKIMH. Kommosunms

¢$yHKUIMI

26

I'paduk pyHKIMH. DiIeMEeHTapHbIE
npeodpa3oBaHus rpapukoB GyHKIIUH

27

O0nacTb onpeaesaeHus: U MHOXKECTBO
3HaueHuit pynkuun. Hynu QyHkumm.
IIpoMexxyTKH 3HaK OCTOSIHCTBA

28

YérHple U HeUETHBIC QYHKIIUH.
Tepnonnueckue pynkunu. IIpomexyrku
MOHOTOHHOCTHY (DYHKIIMU

29

MakcuMyMbl 1 MUHEMYMBI (DYHKIIUH.
HaunbGornsiee 1 HaMeHblIIee 3HAUCHHE
(YHKIMH HA IPOMEXYTKE

30

Jluneiinas, kBajipaTHYHas U IpOOHO-
TMHeWHas QyHKIAH

31

DjeMeHTapHOe HCCIIeIOBaHUE U
MOCTPOEHHE IPaGUKOB ATUX HYHKIHUH

32

DjeMeHTapHOe UCCIIeI0OBaHUE U
ocTpoeHue rpauKoB ITUX HYHKIUN

33

CreneHb ¢ LICJIBIM TTOKa3aTesieM. buHoMm




Heiorona

CTemneHb ¢ LeIbIM IToKa3aTeaeM. bunom

34 Herorona
CrenenHasi GyHKLHUS C HATypaJbHBIM U

35 1eabIM Ioka3atesieM. E€ cBolicTBa 1
rpaduk

16 Konrtponbhast padota: "CreneHHnas
¢ynxuus. E€ croiicta u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaIbHON
CTETIEHU U €ro CBOWCTBA

13 Apudmernueckuil KOpeHb HaTypaIbHON
CTEINEHU U €ro CBOMCTBA

39 IIpeoOpazoBaHus YMCIOBBIX BHIPAKEHHH,
coJiep KallluX CTEIIEHH U KOPHU

40 IIpeo6pa3oBaHus YHCIOBBIX BBIPaXKCHUM,
COZIepKaIUX CTEICHH U KOPHU

41 IIpeo6pa3zoBaHus YHCIOBBIX BBIPAXKCHUM,
COZIepKaIUX CTEIEHH U KOPHU
Hppanuonansusle ypaBHeHH. OCHOBHBIE

42 METO/bI PELIEHHs UPPALHOHATIbHBIX
YpaBHEHUI
Hppaunonaneusie ypapHeHHs. OCHOBHBIE

43 METO/IbI PEIICHUS HPPAHOHAIBHBIX
YpaBHEHUI
Hppanuonansasle ypaBHeHHS. OCHOBHBIE

44 METO/BI PELIEHHS UPPALHOHATbHBIX
ypaBHEHHIH

45 PaBHOCHIIBHBIE IEPEXO/BI B PEIIEHUU




MPPAlMOHATIBHBIX YPaBHEHUH

PaBHOCHIIBHBIE NEPEXOJbI B pEHICHUN

46 UpPAlMOHAJIbHBIX YPaBHEHHUH

47 PaBHOCHIIBHBIE TIEPEXO/IBI B PEILIEHUU
UpPalMOHAJIbHBIX YPABHEHUH

48 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUN
UPPAlMOHAJIBHBIX YPaBHEHHH
CBolicTBa u rpauk KOpHS n-0oi CTENCHU

49 Kak (PYHKIMH 0OpaTHOMN CTENeHU ¢
HaTypaJlbHbIM I10Ka3aTelIeM
CBoiicTBa U rpaMK KOpHS N-0i CTeneHn

50 Kak (pyHKIUM OOpaTHOM CTENeHu ¢
HaTypaJIbHbIM IIOKa3aTeneM
KonrponbHas pabota: "CBoiicTBa 1 rpaduk

51 KOpHsI n-0o# creneHu. MppanuoHanbHble
ypaBHeHUs"

52 CreneHs ¢ palllOHaIbHBIM [10Ka3aTeNIeM U
e€ CBOMCTBa

53 CreneHs ¢ palliOHANbHBIM II0KA3aTeNIeM 1
e€ CBOHCTBa

s4 CreneHs ¢ pallHOHANBHBIM IIOKa3aTeNleM 1
e€ CBOMCTBa

55 TloxazarensHas QyHKIUA, €€ CBOUCTBA U
rpadux

56 Hcnonp3oBanue rpaduka GyHKIUN I
pelleHust ypaBHeHHH

57 Hcnons3oBanue rpaduka GyHKIUN I

pelIeHust ypaBHEHHH




[Toka3zaTenbHbBIC YpaBHCHHUS. OCHOBHBIE

58 METO/Ibl PEIIeHHs T0Ka3aTeJIbHBIX 1
ypaBHEHUI
TlokazarenpHble ypaBHeHUsE. OCHOBHBIE

59 METO/IbI PELIEHHs TOKa3aTeNbHBIX 1
YpaBHEHUI
TlokazarenpHble ypaBHeHUsI. OCHOBHBIC

60 METO/Ibl PeIIeHHs I0Ka3aTeIbHBIX 1
ypaBHEHHI

61 Kontponbhas padora: "[lokazarenbHas |
¢dyukiyst. [TokazaTenbHble ypaBHEHUs "

62 Jlorapugm uucina. CoiictBa Jorapupma 1

63 Jlorapu¢m uucna. CoiictBa gorapupma 1

64 Jlorapudm uncna. CoiicTa norapudma 1

65 JlecsTHYHBIE U HATypalbHbIE JIOTapH(MbI 1

66 JlecsTHUHbIE U HATypalbHbIE JIOTapH(MbI 1

67 IIpeo6pazoBanue BEIpaXEHNUH, COAEPHKAIIUX |
norapugmsl

68 IIpeo6pazoBanue BEIpaXEHNUH, COAEPKAIIUX |
norapugmsl

69 IIpeo6pazoBaHue BEIpaXEHNUH, COAEPKAIUX |
norapugmsl

70 Jlorapudmudeckas GpyHKIHSA, e€ CBOICTBA U !
rpaduk

71 Jlorapudmudeckas GyHKIHSA, e€ CBOICTBA U 1
rpadux

7 HWcnonp3oBanue rpaduka GyHKIHN IS |

peleHust ypaBHeHHH




Hcnone3zoBanne rpaduka GyHKIHN VIS

73 pelIeHHs ypaBHeHHUH
Jlorapudmuueckue ypasaenus. OCHOBHbIE

74 METO/IbI PelIeHHUs JIOTapHHMUUECKHUX
YpaBHEHUI
Jlorapudmuueckue ypasHeHus. OCHOBHbIE

75 METO/IBI PeIIeHHUs JIOTapHHMUIECKHIX
ypaBHEHHH
Jlorapudmudeckue ypasHeHus. OCHOBHbIE

76 METO/IBI PeIIeHHs JIOTapHYMUIECKHIX
ypaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXOJIBI B PEIICHUI
J0oTapu(pMHIECKUX ypaBHEHHI

78 PaBHOCHIIBHBIE TIEPEXOJIBI B PEIICHUI
J0rapu(pMHIECKUX ypaBHEHHI

79 KonrponbHas pabota: "Jlorapudpmuueckast
¢ynkuust. Jlorapupmuueckue ypaBHeHus "

20 CHHYyC, KOCHHYC, TAHT€HC ¥ KOTaHI'€HC
YHCIIOBOIO apryMeHTa

31 CuHyc, KOCUHYC, TAHT'€HC 1 KOTAaHTe€HC
YHCIIOBOTO apryMEHTa

0 ApKCHHYC, apKKOCHHYC M apKTaHI'CHC
YHCIIOBOTO apryMEHTa

3 ApKCHHYC, apKKOCHHYC M apKTaHI'CHC
YHCIIOBOrO apryMeHTa
TpuronoMeTpruueckast OKpy>KHOCTb,

84 OIIpe/ieNICHHE TPUTOHOMETPHUYECKUX

(yHKIUH 9UCIOBOTO apryMeHTa




TpuroHoMeTpH4ecKasi OKpYKHOCTB,

85 OnpeeTICHHE TPUTOHOMETPUIECKUAX 1
(byHKIMIT 9UCIOBOTO apryMeHTa

86 OCHOBHbIE TPHTOHOMETPUYECKUE (HOPMYJIIBI 1

87 OCHOBHbIE TPHTOHOMETPUYECKUE (HOPMYJIBI 1

88 OCHOBHBIE TPHTOHOMETPUYECKUE (HOPMYJIIBI 1

89 OCHOBHbIE TPUTOHOMETPUUECKUE (HOPMYIIBI 1

90 TIpeoGpa3zoBaHue TPUTOHOMETPHUIECKUX |
BBIPaXKCHHUIT

91 IIpeo6pazoBaHme TPUTOHOMETPHIECKHX |
BBIPKEHUH

9 IIpeo6pazoBaHue TPUTOHOMETPHUIECKHX |
BBIP)KEHUH

93 IIpeo6pa3zoBaHue TPUTOHOMETPHUIECKHX |
BBIP)KEHUH

94 Permenne TpuroHoMeTpuUeCKUX ypaBHEHUH 1

95 Pemenne TpuronoMeTpuueCKuX ypaBHEHUH 1

96 Pemenre TpUrOHOMETPUYECKUX YpaBHEHHUN 1

97 Pemmenre TpUroHOMETPUYECKUX YpaBHEHHUN 1

98 Perienuie TpuroHoMeTpuyYECKUX ypaBHEHUH 1

99 Perienuie TpuronoMeTpuyecKuX ypaBHEHUH 1

100 Pemienne TpuroHoMeTpUYECKUX ypaBHEHUI 1
KonrponbHas paboTa:

101 "TpUrOHOMETPUUECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE ypaBHEHHs"

102 TTocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs |

nocljiegoBaTeIbHOCTEN. MeTox




MaTeMaTHIeCKOM UHAYKIAU

MoHOTOHHBIE U Or'paHU4€HHBIC

103 nocienoBaTeNbHOCTH. McTopus ananusa
0GECKOHEYHO MabIX

104 Apudmernueckas nporpeccust

105 T'eomerpuueckas mporpeccus

106 Beckoneuno yObIBaroIasi reoMeTpuuecKas
nporpeccust

107 CymMa OeCKOHEUHO yObIBaromei
reoMeTpUIecKoil mporpeccuu

108 JIuHeHbI 1 3KCITOHEHIIUAIBHBIA POCT.
Yucno e. PopMyna CI0KHBIX IPOLIEHTOB

109 JIuHeHbI 1 3KCITOHEHIUAIBHBIA POCT.
Yucno e. PopMyna CI0KHBIX IPOLIEHTOB

110 Hcnonp3o0BaHue MPOrpeccHu I PEIICHUS
pealbHBIX 3a/1a4 IPUKIAJHOTO XapaKTepa

11 Kontponbhas padora:
"[locrnemoBaTeNnsHOCTH 1 TIporpeccun’”

112 HemnpepriBHBIE DYHKINN 1 UX CBOHCTBA

1 Touka pa3pbiBa. ACHMIITOTHI TpadIKOB

3 dhyHKIUI

114 CBoiicTBa (QyHKIHMI HEMTPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (DYHKIMI HENPEPHIBHEIX HA
OTpe3Ke

116 Merto UHTEpBAIOB AJIs peLICHUs

HEpaBEHCTB




117

Meron HUHTEPBAJIOB JI pCIICHUS
HCPAaBCHCTB

118

Meton HUHTEPBAJIOB /I pEIICHUSA
HEPaBEHCTB

119

TIpumeHeHHe CBOICTB HENPEPBHIBHBIX
GbyHKIMI Wi pemeHus 3a1aq

TIpumeHeHHe CBOMCTB HEMPEPBIBHBIX

120 N
GbyHKIMIT W1 pelmenus 3a1aq

121 IlepBast u BTOpast NPOU3BOHbIE (HYHKIIUU

122 Onpeneneﬂuf:, reOMETPUUECKUIl CMBICIT
HIpPOU3BOAHON

123 OnpeﬂeHeHH:e, (bu3HUECKUI CMBICIT
HIpPOU3BOAHOM

124 YpaBHeHHUE KacaTeNbHOH K rpaduxy
hyHKIUH

125 YpaBHeHUE KacaTelbHOH K rpaduxy
(hyHKIUH

126 IIpousBoaHBIC 3IeMEHTAPHBIX QYHKIMI

127 IIpousBonHBIC 3NIEMEHTAPHBIX (QYHKIMI

128 IIpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMITIO3UIUH QYHKIUH

129 IIponsBoaHas CyMMBbI, IPOU3BEICHHS,
YaCTHOTO U KOMITO3UINH (YHKIIMH

130 IIponsBoaHast CyMMBI, TPON3BEICHHS,
YaCTHOTO U KOMITO3UIINH (YHKIIMH

131 KonTponbHas padora: "[Ipon3BogHas"

132 TToBTOpenue, 06001ICHHE, CHCTEMATH3AIHS




3HaHui: "YpaBHeHU"
133 TloBTOpenue, 0600IICHHE, CHCTEMATH3AIHS |

3HaHuil: "OyHkuun"
134 Hrorosast KOHTpONBHAS paboTa 1 1
135 Htoroas koHTpoIBbHAS paboTa 1 1
136 HOBTOPCHI/IC, 0000111eHKe, CHCTeMaTU3allUs |

3HAHUI

OBLIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KosnuecTBo yacos

KonrposabHbie

Bcero
padoTsl

IIpakTH4eckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypcbl

[IpumeHeHue npou3BoAHON K
HCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeneHue nponu3BoAHON K
HCCIeI0BaHUIO (PYHKIMN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenue npou3BoAHON K
uccnenoBanuto GpyHxuuil Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpumeHeHne NpOU3BOIHOM K
uccnenoBaHuio GpyHknuil Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpumeHnenne Npou3BOIHOM K
uccnenoBanuio GpyHknuii Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHue Nponu3BOAHON K
HCCIEeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

HaxoxneHue HanOoIbIIEro U

HaMMEHBIIETO 3HAYEHUS HENPEPBIBHOM

(yHKIUM Ha OTpe3Ke

Haxoxaenne HanOOIbIIEro u




HaWMEHBIIET0 3HAYCHHS HEIPEPBIBHOM
(yHKIUH Ha OTpe3Ke

10

HaxoxaeHne HauGoIbIIEro U
HaUMEHBIIIEro 3Ha4eHHs HeTIPEePhIBHON
(yHKINH Ha OTpe3Ke

HaxoxaeHne HanGoIbIIEro U
HaNMEHBIIIEro 3HAYCHHs HeTIPEPhIBHON
(YHKIMHU Ha OTpe3Ke

11

Haxoxaenue HarnOOoIbIIero u
HaMMEHbIIIET0 3HAYCHHUS HENPEPBIBHON
(QyHKIUH HA OTpe3Ke

12

Haxoxxaenue HanOOoIbIIIero u
HaMMEHbIIIETO 3HAYCHHUS HENPEPBIBHOM
(QYHKIIUH Ha OTpE3Ke

13

[IpumeHeHue nponu3BoAHON uIs
HaXO0XJICHHs HAWJTY4IIETO PEIICHHS B
TIPUKJIAIHBIX 3a7a4ax

14

15

[IpumeHeHue nponu3BoAHON I
HAXO0XK/IEHHs HAUJIY4ILEero pelieHus B
MIPUKJIAHBIX 3a1a4ax

[TpuMeHeHre TPOU3BOAHON ISt
OIIpe/IeNieHUsi CKOPOCTU U YCKOPEHHUST
npoiiecca, 3a1aHHoro GOpMyIION HITH
rpapuKomM

16

[IpumeHeHne NPOU3BOAHOM ISt
OTIPEIICIICHUS CKOPOCTH U YCKOPEHHUSI
po1ecca, 3alaHHOTO (POPMYIIOH Hin
rpapuKomM




17 Kommnosunus ynkuuit

18 Komnozuuust GyHKIui

19 Komnozuuust GyHKuui

20 I'eomeTpuueckue 06pasbl ypaBHEHUH Ha
KOOPJMHATHON INIOCKOCTH

21 I'eomeTpuueckue 06pasbl ypaBHEHUH Ha
KOOPAMHATHON INIOCKOCTH

2 KonrponpHas padota: "HccnenoBanue
(yHKIUI ¢ ITOMOILBIO TPOU3BOAHON"

23 ITepBooOpa3Has, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

24 IepBooOpa3HbIC 3IEMEHTAPHBIX (YHKIIHIL.
ITpaBuna HaX0XJEHUS IEPBOOOPA3HBIX

) ITepBooOpa3HbIe 3IEMEHTAPHBIX (QYHKIIHIL.

> [TpaBuna HaX0XJEHUS IEPBOOOPA3HBIX

2% Wnrerpan. 'eomerpuueckuii cMbIci
HHTeTpaIa

27 Berunicienue onpenenéHHOro HHTErpana
o ¢popmyre HetoTona-Jleiibuuma

23 Brraucnenue onpenenéHHOro HHTErpana
o popmyrne HeroTona-Jleiibnuma

29 ITpuMeHnenne uHTErpana ajs HaXoxKICHUs
IUIOIIA/ICH TIOCKUX (UTYp
[IprMeHeHne nHTETpana A1 HaXOXKICHUS

30 00BEMOB T€OMETPHYECKHIX TEIT

31 ITpumeps! pemenuit TuddepeHIHaTbHBIX

YpaBHEHUI




[Mpumeps! perennii TudGepeHIHATEHBIX

32 .
YpaBHECHUIA
MartemaTHyecKkoe MOCIUPOBAaHNE

33 peajbHBIX MIPOLIECCOB C IOMOIIBIO
nuddepeHIMaTbHBIX YpaBHEHHH

34 KonrponbHnas pabota: "[lepoobpazHas u
uHTerpan"

35 TpuroHomeTpryeckue QyHKIUH, HX
CBOWCTBA U rpauKu

36 TpuroHomeTpuyeckue QyHKIUH, HX
CBOWCTBA U rpauKu

37 TpuroHomeTprdeckue QyHKINH, HX
CBOMCTBaA U rpaduKu

18 TpuroHomeTprdeckue QyHKIUH, HX
CBOMCTBaA U rpaduKu

39 Tpuronomerpuueckue GyHKIHU, UX
CBOMCTBa U rpaduKu
OT00p KOpHEH TPUTOHOMETPHUYECKUX

40 YPaBHEHHH € IOMOLIbIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

TOOp KOPHEH TPUTOHOMETPUIECKUX

Ot6

41 YpaBHEHHH € MOMOLIbIO
TPUTOHOMETPHYECKOU OKPYKHOCTH

TOOpP KOPHEH TPUTOHOMETPUIECKUX

(0413}

42 YpPaBHEHHH € IOMOLIbIO
TPUTOHOMETPHYECKOU OKPYKHOCTH

8 OT160p KOpHEH TPUTOHOMETPHUYECKIX

YpaBHEHUH C IOMOILbIO




TPUTOHOMETPHYECKON OKPYKHOCTH

Pemenue TPUTOHOMETPUYIECKUX

44
HEpaBEHCTB

45 Pemenue TpuroHOMETpHYECKUX
HEpaBEHCTB

46 Pemenne TpUroHOMETpHYECKUX
HEpaBEHCTB

47 Pemenne TpuroHoMeTpu4ECKUX
HEpaBEHCTB
KonrponsHas padota: "I'papuxu

48 TPUTOHOMETPUYECKUX (PYHKIIHH.
Tpuronomerpuueckue HepaBeHCcTBa"

49 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

0 OCHOBHBIC METO/IbI PEeLICHUS

> MOKAa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEeLICHUS
[OKAa3aTeIIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEeLICHUS
[IOKAa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PeIICHHS

>3 Jorapu()MUUECKUX HEPABCHCTB

4 OCHOBHBIC METO/II PEIIICHHS

> JI0TapU(PMUUECKIX HEPABECHCTB
OCHOBHBIE METO/IbI PEeIICHHS

> JI0rapU(PMUUECKIX HEPABECHCTB

56 OCHOBHBIE METOJIBI PeLICHHS

HOFapH(fI)MI/I‘ISCKI/IX HEPABCHCTB




OCHOBHBIE METOIBI peumeHus

37 UppaIOHATbHEIX HEPABEHCTB
58 OCHOBHBIC METOZBI PEILICHUS
UppaIOHATbHBIX HEPABEHCTB
59 OCHOBHBIE METOBI PELICHUS
UppaIOHATbHEIX HEPaBEHCTB
60 OCHOBHBIC METOZBI PELICHUS
UppaIOHATbHEIX HEPABEHCTB
61 I'paduueckue meTobl peleHus
UpPAaIOHATBHBIX YpaBHEHHIT
62 I'paduueckre meTobl peleHus
UppAaIOHATIBHBIX YpaBHEHHIT
63 I'paduueckue meTonbl peleHus
MOKa3aTeNIbHBIX yPaBHEHHI
64 I'padugeckre METOBI pelICHUS
MOKAa3aTeIbHBIX HEPABEHCTB
65 I'padudeckue METOBI pelIeHUS
Jorapu(MUUECKUX ypaBHEHHI
66 I'paduyeckue METOBI pelIeHUS
J0rapu(pMUIECKIX HEPABEHCTB
I'paduaeckre METOBI pelICHUS
67 Jorapu()MUUECKUX HEPABCHCTB
I'padugeckre METOBI peHICHUS
68 MOKAa3aTeIbHBIX H JIOTApU(PMUIECKUX
YpaBHEHUI
I'padugeckne METOBI peHICHUS
69 MOKA3aTeIIbHBIX H JIOTApUPMUUECKUX

YpaBHEHU




70

I'padrgeckue METOIBI pEeLICHHS
MOKAa3aTeNBHBIX H JIOTapU(PMUYECKUX
HEPaBEHCTB

71

72

73

I'paduueckne MeTOBI peLIeHUs
MIOKa3aTeNBHBIX H JIOTapU(PMUYECKIX
HEPaBEHCTB

KonTponbHas paboTa: "MppanuoHanbHbIe,
HOKa3aTelIbHBIE U JIOTapu(pMHIECKUe
HepaBeHCTBa"

KomrrexcHele uncia. Anrebpandeckas 1
TpUTOHOMeTpHIecKas pOopMBI 3amuch
KOMIIIIEKCHOTO YHCIIa

74

KowmmiekcHbie uncia. Anrebpandeckas u
TpUTOHOMETpHUYEcKasi (POPMBI 3aIUCH
KOMIUIEKCHOTO YHCIIa

75

ApupMeTHyecKre oneparny ¢
KOMIUICKCHBIMHU YHCIIaMU

76

ApudMeTnyeckue onepanu ¢
KOMIIIIEKCHBIMH YHCIIaAMH

71

1/1306pa>1<eHI/Ie KOMIIJICKCHBIX YHUCCJI HA
KOOp,E[I/IHaTH()ﬁ IIJIOCKOCTHU

78

I/I306pa>erI/Ie KOMIIJICKCHBIX YU CECJT HA
KOOpI[PIHaTHOfI IINIOCKOCTHU

79

®dopmyna Myaspa. Kopau n-oii crenenu u3
KOMILIEKCHOT'0 4ucCya

80

®dopmyna Myaspa. Kopau n-oii crenenu u3
KOMILIEKCHOT'O 4ucya

81

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHUCCII IJIA




peuieHus (I)I/ISI/I‘ICCKI/IX 1 reOMETPUICCKUX

3a1a4

KonrponbHas paboTta: "KomruiekcHbie

82 R
yycia

83 HarypanbHbie 1 Lenble uucia

84 HarypanbHble 1 1enble uucia

85 [puMeHeHne MPU3HAKOB ETUMOCTH
LIENBIX YHCET

26 [puMeHeHne MPU3HAKOB ETUMOCTH
LIENBIX YHCEIT

g [IpumeHeHne NPU3HAKOB JETUMOCTH

7 nenbix uncen: HOJl u HOK

28 [IpumeHeHne NPU3HAKOB JETUMOCTH
uenbix uncen: HOJl u HOK

29 [IpumeHeHune NpU3HAKOB JETUMOCTH
LIEJIBIX YHCEII: OCTATKH 110 MOAYJIIO

90 [IpumeHeHne MPU3HAKOB JCTUMOCTH
LEJIBIX YHACEI: OCTATKH MO MOIYJIIO
[IpumMeHeHne MPU3HAKOB JCTUMOCTH

91 LEeNbIX Yncer: anroput™ EBkimmna mms
peleHns 3a5a4 B LEIbIX YHCIIaX

9 KonrponbsHas padota: "Teopust menbix
qucen"
CucreMa U COBOKYITHOCTh YPaBHEHHH.

93 PaBHOCHIIBHBIC CHCTEMBI M CUCTEMBI-
CIICICTBHS

94 CucreMa U COBOKYITHOCTh YPaBHEHHH.

PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-




CIIEACTBUA

OCHOBHBIE METOIBI peuICHUs CUCTEM U

95
COBOKYITHOCTEU pallUOHAJIbHBIX YPAaBHEHUUN

OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U
96 COBOKYIHOCTEH HppallMOHAJIbHBIX
YpaBHEHUI

OCHOBHBIE METOMIBI PEIICHHS CHCTEM H
97 COBOKYITHOCTE} OKa3aTeIbHBIX
YpaBHEHUH

OCHOBHbIC METO/IbI PEIICHHS CHCTEM H
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
99 COBOKYITHOCTE#! JTorapH(h)MUUECKUX
ypaBHEHHH

OCHOBHBIE METO/Ibl PELICHUS CUCTEM U
100 COBOKYITHOCTEH JIOrapu(GMHYECKIX
ypaBHEHHUH

ITpuMeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYEeCKHX 3aJ1a4 U 3a1ad u3

101 Pa3IMYHBIX 00NacTeil HAyKU U peanbHOM
’KU3HU, HHTEPIIPETALHs TOTyICHHBIX
pe3ynbTaToB

[prMeHeHne CHCTEM K PEILCHUIO
MaTeMaTHYECKUX 3a1a4 ¥ 3a1a4 13

102 pa3IMuHBIX 00JIacTeil HAYKH U peabHOM
JKM3HH, HHTEPIPETaHs HOIyIeHHBIX
pe3yJIbTaToB




HpI/IMCHCHI/IC HEPABCHCTB K PCIICHUIO
MaT€MaTU4YCCKUX 3a/1a4 U 3aJ1a4 U3

103 Ppa3MYHBIX 001acTel HAYKU U pealbHOM
YKU3HU, HUHTEPIIPETaLUs 0JIy4€HHbIX
pe3yabTaToB
KonrponbeHas padota: "Cucremsl

104 PpanMOHANBHBIX, HPPALOHAIBHBIX
MIOKa3aTeNBHBIX H JIOTapU(PMUYECKUX
ypaBHEeHUi"

105 PanyonanbHble ypaBHEeHUs ¢ TapaMeTpaMu

106 PanronanbHble HepaBeHCTBA C
rapameTpamMmu

107 ParnmoHanbpHBIE CHCTEMEBI ¢ TapaMeTpaMu

108 HppaunonaibHble ypaBHEHHUS,
HEpaBEeHCTBA C apameTpamMu

109 HppauuoHaibHble CUCTEMBI C
rapamerpamu

110 [Toka3arenpHble ypaBHEHHUs, HEPABEHCTBA C
rapameTpamMmu

111 IToxa3aTenpHble CUCTEMBI C TAPAMETPAMH

112 Jlorapudmuueckue ypaBHeHus,
HEpaBEHCTBA C MapamMeTpamMu

13 Jlorapudmuueckue cucTeMs ¢
rnapamerpamMmu

114 TpuroHoMeTpu4ecKrue ypaBHEHHS C
apameTpamu

115 TpuroHoMeTpHYeCKHEe HEPABEHCTBA C

napameTpamu




116

TpUroHOMETPHYECKHE CHCTEMBI C
napameTpamu

117

IMocTpoeHue U KccaeI0BaHIEe
MaTeMaTH4ECKUX MOJIeNIel pealbHBIX
CHTYaIMi ¢ TOMOIIBIO0 YPaBHEHUH C
rapameTpamMmu

118

IMocTpoeH#e U UcClieI0BaHNE
MaTeMaTHIeCKHX MOJIEJIeH peallbHBIX
CHTYaLHi C IOMOIIBIO CUCTEM ypaBHEHHI
C mapameTpamu

119

[MocTpoeHue 1 uccaenoBaHue
MaTeMaTHIECKUX MOJIEIICH peallbHEIX
CHUTYalUil ¢ MOMOIIBIO CHCTEM YpaBHEHU
¢ rmapaMeTpamMu

120

KonrponbHas padoTa: "3amgaqn ¢
napamerpamu”

121

[oBTOpenue, 0600nIeHNE, CHCTEMATH3 AN
3HaHui: "YpaBHEHU"

122

IToBTOpenue, 0600IIEHNE, CHCTEMaTH3ALNS
3HaHui: "YpaBHeHUs"

123

IMToBTOpenue, 0600IIeHNe, CHCTEMaTH3aIUs
3HaHuii: "YpaBHeHus. CrucreMbl
ypaBHeHuit"

124

IMToBTopenue, 0600IIEHNE, CHCTEMaTH3aINs
3Hanuii: "HepaBeHcraa"

125

IToBTOpenue, 0606LIeHNE, CUCTEMATH3ALNSA
3HaHuii: "HepaBeHcrra"

126

IoBTOpeHue, 0600LIeHNE, CHCTEMATH3 AN




3HaHui: "HepaBeHcrsa"

IoBTOpeHue, 0600LIeHHE, CHCTEMATH3AIMS

127 . 1
3Hanwuii: "[IpousBonHas u e€ npumenexue"

128 IToBTOpenue, 0600LIIeHNE, CHCTEMaTH3aIUs |
3Hanwuii: "[IpousBonHas u e€ npumenexue"

129 IMToBTOpenue, 0600IIeHNEe, CHCTEMaTH3aIUs |
3Hanui: "[IponsBonHas u e€ npumeHeHue"

130 [ToBTopenue, 0600LIIeHNE, CUCTEMATH3AIHS |
3Hanwuii: "UHTerpan u ero npumeHexue"

131 [ToBTopenue, 0600LIIeHEe, CUCTEMATH3AIHS |
3HaHui: "OyHKIUN"

132 HTtoroBast KOHTpoIbHAS paboTa 1 1

OBIIEE KOJIMYECTBO YACOB I10
TTPOIT'PAMME

132

10







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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