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MNOACHUTEJIBHASA 3AIINCKA

B pamkax ganHoro ydeOHOro Kypca oOydaromiyecs OBJaJeBaloT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

Y4eOHbli Kypc 3aKjaJbIBae€T OCHOBY JUISl YCTICITHOTO OBJIAJICHUS 3aKOHAMU
bu3uKK, XWUMHUHU, OWOJOTUH, TIOHMMAHUS OCHOBHBIX TEHJCHIIMM pPa3BUTUA
PKOHOMUKA U  OOIIECTBEHHOM JKHU3HHU, TMO3BOJISIET OpPUEHTUPOBATHCA B
COBPEMEHHBIX  LHU@PPOBBIX W  KOMIBIOTEPHBIX  TEXHOJOTHUAX, YBEPEHHO
MCIIOJIB30BaTh UX JJIA JaJIbHEHIIEro oOpa3oBaHus U B MMOBCEIHEBHOM *Ku3HU. B TO
K€ BpeMs OBJIaJlcHUE aOCTPaKTHBIMU W JIOTUYECKH CTPOTMMH KOHCTPYKLUSMU
MaTeMaTUKH pa3BUBAET YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBLIBATH
UCTUHHOCTb, JOKa3bIBaTh YTBEPKICHUS C MOMOLIBIO HMHIYKIHMH U PaCCyk IaTh
JNEAYKTUBHO, MCIOJIb30BaTh O0OOIIEHHE M KOHKPETHU3ALUI0, a0CTparupoBaHUE U
aHaJIOruio, (OPMHUPYET KPEATUBHOE U KPUTHUECKOE MBILIUICHHE.

B xonme wu3yueHus yueOHoro kypca «TpynHble 3ajaud  MaTeMaTHUKK)
oOydJaroniyecss TMOJy4alOT HOBBIA OMNBIT pPEIICHHs MNPUKIAJAHBIX  3ajad,
CaMOCTOATEJIBHOTO NOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEANbHBIX CHTyaluH,
WHTEPHPETAllUd  TOJYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYeCKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAyKe U MCKYCCTBE, C
BBIJIAIOIINMUCSA MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

YuebHblli Kypc 00Ja7jaeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAHHIO HAYYHOIO MHUPOBO33PEHUS, TaK M 4epe3 cCheuupuky ydeOHOU
JEATEIIbHOCTH, TpeOyromeld MpOoAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbrar.

B ocHOBe MeTOIMKN OOYYEHHS JICKUT AE€ATEIbHOCTHBIM MPUHIUIT O0YUESHHUS.

B crpykrype yuebHOro kypca «TpyaHbie 3agaud MaTeMaTUKW» BbIIEICHBI
CIIEIYIOLIUE COJIEePKATEIbHO-METOAMUECKUE JIMHUU: «Yucna M BBIYUCICHUSY,
«Dyukuuun u - rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHanusa», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE
COJIepKaTeIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCd Ha MPOTSHDKEHWHM JIBYX JIET
oOydyeHHsT Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSISA
JIpYyr Ipyra U MOCTENEHHO HACHIMAsCh HOBBIMM TEMaMH W pazaenaMu. [[aHHbIN
yu4eOHBI KypC SIBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIbBKY OOBEIUHSET B cebe
collep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JHCHIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MaTeMaTUUYECKUI aHaliu3, TEOPUST MHOXKECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroliuecs OBJAJIEBAIOT BCE Ooliee
MIUPOKUM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BaTeIbHO (HOpMUpPYETCs U



COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHYECKYl0 MOJIEIb pPealbHOM
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE MPU U3YUYCHUU y4eOHOTro Kypca, JUIs
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3aJau, a 3aTeM
UHTEPIPETHPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYeCKass JUHUS «Yuciia W BBIYMCICHUS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BAaHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAYaTO Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpeqHero o0riero
oOpazoBaHusi ocoboe BHUMaHUE yJAensercss (QOpPMHUPOBAHUIO  HAaBBIKOB
palMOHABHBIX BBIYUCICHHUM, BKJIIOYAIOMINX B Ce0s HCIOJIB30BAHHUE Pa3IMYHBIX
dopM 3amMcu 4yMcia, YMEHHUE JeNaTh NPUKUIKY, BBINOJHATH MNPUOIMKEHHBIC
BBIUKCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXECHHs, paboTaTh C MAaTEeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMOHAJIbHBIX W JIGUCTBUTENIBHBIX  YHCEN  JOIOJIHAIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cIenu(pUYecKue 3agayd M OMNEpaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCEN, OcoOble CBOMCTBA
parroHaNbHBIX M UPPAIMOHATIBHBIX YHCEN, apu(PMETHISCKUE OTEpaIliy, a TaKxKe
U3BJICUCHUE KOPHS HATypaJbHOM CTENEHW Ha MHOYKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iHyYHbIX 33734
dbopMupyeTcsi TpeaCTaBICHUE O €IUHCTBE MATEMAaTUKU KaKk HayKH U €€ POJH B
NOCTPOEHUU MOJIEJEH pEeaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETH3aIHsl.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOy4yeHHs Ha YpPOBHE CpPEIHEro oOIero oOpa30oBaHMs, MOCKOJIbKY B KaXKJIOM
pasaene IlporpamMMmbl TpemxyCMOTPEHO peUIeHHE COOTBETCTBYIOMIMX 3afad. B
pe3ynbTaTe OOy4arolUecsl OBJIAJICBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
palMoHaNbHbIX, HPpalMOHAIbHBIX, IOKAa3aTEeNIbHbIX, JIOTapUPMHUUECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHWH, HEPABEHCTB W CHUCTEM, a TakkKe 3ajad,
cofepKanmx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
UCCIIEIOBAaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOIHON, MPU PEIICHUH MPHUKIATHBIX
3a]a4 W 3aJ]a4 Ha HaXOKJEHUE HauOOJBIIMX M HaUMEHBUINX 3HAYeHUH (PyHKUUU.
JlanHast copepkarenbHasi TUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIONHATH  pacuéTel 1o  (opmymnam, TpeoOpa3oBaHWs  PalMOHAIBHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPHUYECKHX BBIPAKCHHMA, a TaKkKe BBIPAKCHUH,
COJEpKalIMX CTENEeHUu U Jiorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuajga OPOUCXOAMT  JajbHEillllee  pa3BUTHE  ANTOPUTMHUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JE€TyKTHUBHBIX
paccyxaeHmii, pabOTBI ¢  CHMBOJBHBIMH  (QOpMaMH,  TPEACTABICHUS



3aKOHOMEPHOCTEN W 3aBHCHUMOCTEH B BHJE PABEHCTB W HEpaBeHCTB. AureOpa
npemnaracT 3(PQGEeKTUBHbIE WHCTPYMEHTHI [UJISI PEIICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]a4, HArJSITHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM W TpaduKU» TECHO
NeperyieTaeTcss ¢ APYTUMU JIMHUSIMA Y4€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEN0BATEIBHOCTh U3YUYECHUsI MaTtepuana. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JJorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS peUIeHUs 3a7ad U3 JAPYTUX Y4EOHBIX
MPEAMETOB U PEATBLHOM KU3HU TECHO CBA3AHO KAK C MAaTEMAaTUYECKUM aHAIM30M,
TaK ¥ C pPEIICHUEM ypaBHEHWIl M HepaBeHCTB. lIpu »Tom OoOJblIOE BHUMaHUE
yaensiercss (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJIaMH 3aBUCUMOCTH MEXKTY
pa3IMYHBIMU BEJIIMYMHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojep:KaTebHON JIMHUM HalEJIeH Ha Pa3BUTHE YMEHUIN
U HaBBIKOB, IMO3BOJISIIOIIUX BBhIpaXXaTh 3aBUCUMOCTH MEXJy BEJIMYMHAMHU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO  MBIIUICHHUS, CIHOCOOHOCTH K
0000IIIEHUIO ¥ KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Havaa MaTeMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYTI Kak MaTeMaTHYECKHUX, TaK M MPUKIAJAHBIX 3ajad,
JOCTYIHBIX OOYYalOIIMMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMMA, ONPEACNATh MX HAuOOJbIIME W HAUMEHbIINE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oO0bEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsI TporieccoB. JlaHHasi coaep:kaTeibHas JMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MAaTEMAaTHYECKUX MOJIeJIed pPealbHBIX CHUTYyallui,
MO3BOJIIET HAXOAWTh HAWIydlllee pelieHue B MPUKIAAHBIX, B TOM YHCIIE
COI[MATIbHO-D)KOHOMUYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIILJIEHUS, (POPMUPOBAHUIO YMEHUN paclio3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOydaronuecs y3HAKT O
BBIJIAIONINXCSI pe3yJibTaTaX, MOJYYEHHBIX B XOJE€ Pa3BUTHS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopnepxaTeapHO-MeToANYeCKas JIUHUSL «MHOXECTBa U JIOTUKay» BKIIIOYAET B
ceOsi PJEMEHTHl TEOPUM MHOXECTB M MaTeMaTH4YeCKOW JIOTMKU. TeopeTHKO-
MHOYKECTBEHHBIE TIPEICTaBICHUS MPOHU3BIBAIOT BECh KYPC IMIKOJIHHON MaTeMaTHKU
U TIpeiaraloT HauOoJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIOMIMNA BCE DPa3feiibl
MaTeMaTUKU W €€ NPWIOKEHHUM, OHU CBS3bIBAIOT pa3Hble MaTEMaTHYECKHUE
JUCLUMIUIMHBL U UX TPUWIOKEHHS B eauHoe uenoe. [loaTomy BakHO [aTh
BO3MOXXHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK



COBPEMEHHOW MaTEMaTUKH U HMCTOJb30BaTh €ro JJIsi BHIPAKEHUS CBOMX MBICTICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBAaHWUW W CIEJAOBAaHHUE OMPEACIEHHBIM
IpaBWJiaM  TOCTPOCHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
OOy4JaroIIuXCcsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJICHUS HAa OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUSI.

B  ydeOHOM  Kypce  TPUCYTCTBYIOT  OCHOBBI ~ MaT€MaTHYECKOTO
MOJICTTUPOBAHUS, KOTOPhIE MPHU3BAHBI CIIOCOOCTBOBATh (POPMHUPOBAHUIO HABHIKOB
MIOCTPOCHUS MOJIETICH peanbHBIX CHUTYyallWid, HWCCICIOBAHMS OSTUX MOJCIeH C
MOMOIIBIO ammapara anreOpbl W MaTeMaTHYECKOTO aHajn3a, WHTEPHpeTaluu
MIOJIYYCHHBIX PE3yNbTaTOB. Takue 3a7aHuWs BIUICTCHBI B KaXKIbIM M3 Pa3/IeiioB
MPOrpaMMbl, TTOCKOJIBKY BECh MaTepHall y4eOHOTO Kypca HIMPOKO HCIOIb3YEeTCs
JUTSL pellieHusl IPUKIIAIHBIX 3a/1a4. [Ipu pereHnn peaqbHbIX MPaKTHUYECKUX 3a7a4
oOyyaromuecs pa3BUBAIOT Ha0JII0/1aTeIbHOCTb, YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HUCIOIB30BaTh AaHAJIOTHUIO, 0000IaTh U
KOHKPETH3UPOBaTh MpodieMy. JlearenbHOCT, 10 (OPMHUPOBAHUIO HABBIKOB
pelieHusl MPUKIAAHBIX 3aJlad OpraHU3yeTCs B MPOIECCe H3YYEHHUS BCEX TEM
yaeOHoro Kypca « Tpy/iHbIe 3a1a4i MaTeMaTHKI.

Ha usydyenue yueOHOTO Kypca «TpymaHbIe 3adaud MAaTEMAaTHKH» OTBOJIUTCS
136 gacoB: B 10 kimacce — 68 yaca (2 gaca B Heaemo), B 11 kimacce — 68 gaca (2
gyaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC W JICCATUYHBIC APOOH, IPOICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTEIBHBIMH  YHcIaMH.  Momyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenp ¢ uenbIM mnokaszaresieM. buHom Hprotona. Hcnosb3oBanue
noaXo e (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJISI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa norapupma. J[lecaTnuHble W HaTypalbHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apPKTAHT€HC YHCIIOBOTO apTyYMEHTA.

YpaBHeHHS U HEPABEHCTBA

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEPaBEHCTB. MHOrO4YJICHb OT OJHOW MNEpPEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koappurmentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUMN, COACPKAIIUX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OcHOBHBIE METO/IbI pelieHus
HMppallMOHAIBHBIX YPAaBHECHUH.

ITokazaTenbHble ypaBHEHMS. OCHOBHBIC METOABI PEIICHUS MOKa3aTeIbHBIX

YPaBHECHUM.
[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.
Jlorapudmuueckue YpaBHEHUS. OcHOBHBIE METO/BI peleHns

Jorapu(pMUYECKUX ypaBHEHUH.
OcHoBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.
Pemienne cucrem JIMHEWHBIX ypaBHEHUW. PenieHue nmpukiagHbIX 3a1ad C
ITOMOIIIBKO CHCTEMBI JIMHENHBIX YPABHCHUMU.



[TocTtpoeHne MaTeMaTUYECKUX MOJAENEH PEAIbHOM CHUTYyallMd C ITOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHEeHHE ypaBHEHMH M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amanus ¢GyHKIUH. B3anMmHO oOpaTHBIe (YHKIUU.
Komnosumust ¢yukuuid. I'padux PyHkumumu. DnemeHtapHble mnpeoOpa3zoBaHUs
rpaduKoB HyHKIIHIA.

OO6usacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud (ynkumu. Hymu ynkium.
[TpomexyTku 3HaKOmocTossHCTBa. YETHBIE M HEUEéTHBIC DyHKIMU. [leprnoanueckue
¢bynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUIMH. MakCUMyMbl U MHUHHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIIee 3HaUeHUS (DYHKITUU Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaguk. CpoiictTBa U rpaduk KOpHS N-Oi cTemeHH Kak (yHKIMH OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazarenbHast U Jorapupmuueckass (QyHKIUH, UX CBOMCTBA U TpaluUKH.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 pelIeHHUs] ypaBHEHUH.

TpuroHoMmerprueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCHMOCTHM B pEaJbHBIX IpOLECCAaX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

Apudmernueckas U1 reoMeTpruUecKas nporpeccuu. beckoneuHo yoObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOTrpeCCrU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
poleHTOB. Mcnosnb30BaHWE NIPOrpeccHM I PELICHUSA peajbHbIX  3aaad
IIPUKJIATHOTO XapaKTepa.

HenpepeiBHble (yHKIIMM W WX CcBoicTBa. TOYKM paspbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa (YyHKUMH HENpPEpPHIBHBIX Ha OTpe3ke. Merton
VWHTEPBAJIOB JUIsl PEIICHUS HEpaBEeHCTB. I[IpuMeHeHHe CBOICTB HENPEPBIBHBIX
GbyHKIMI 1715 penieHus 3a1a4.

[lepBas u BTOpast npousBoaHble GyHKIMKU. OnpeneneHue, reOMeTpUIECKUn 1
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUY.

[IpousBogHBIE  DJIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.

MHokecTBa M JIOTHKA



MHoOkecTBO, omnepauuv HaJ MHOXKECTBAMHU M HMX CBOWCTBA. Jlnarpammsbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
OMHUCAHUS PEaJbHBIX MPOILECCOB U SBJICHUMN, MPHU PEUICHUU 3aJad U3 JIPyrux
y4eOHBIX MTPEIMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIIEJCTBHE,
JI0KA3aTeIbCTBO, PABHOCWUJIBHBIE YPABHECHMUSI.

11 KIIACC

Yuciia 1 BbIYMCICHUS

HatypaneHbie u nensle yucna. I[IpumeHeHne npu3HAKOB JIEIUMOCTH LIEIIBIX
qyuces, HauOoJpmuik oOuui nenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s perneHus
3a/1ay B LEJbIX YHCIIAX.

YpaBHeHNs U HEPABEHCTBA

CucreMa H COBOKYIHOCTb YPAaBHEHHH W HEPABEHCTB. PaBHOCHWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOZIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHH.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTed HayKu WU pealbHON
YKU3HH, UHTEPIPETALMS OTYYEHHBIX PE3YIbTaTOB.

@OyHkuuu U rpadpuku

I'padux xommosuruu ¢Gyukuuii. ['eomerpudeckue 00pas3bl ypaBHEHUU H
HEPaBEHCTB HAa KOOPJAWHATHOM ITUIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPaPUKH.

['padrueckre mMeTonbl pellleHUs YpaBHEHHW M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHH 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TPOLECCOB U
3aBHCHMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPHU PEIICHUWU 3a7ad U3 JAPYTrUX Yy4eOHBIX
MPEIMETOB U PEATBHON KU3HU.

Havana maTremMaTH4ecKoro aHajmsa



[TpumeHeHne MpoU3BOIHOMN K MCCIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
skcTpeMyMmbl.  Haxoxxaenue  HauOonbIIEro W HAMMEHBLIETO0  3HAYEHUU
HENPEepHIBHON (YHKIIMH Ha OTPE3KE.

[IpuMeHeHnE NPOU3BOAHOM I HAXOXKACHUS HAWJIY4IlIEero pELICHUs B
NPUKIAIHBIX 3a/adax, UIsl ONPENCIICHUS] CKOPOCTH M YCKOPEHMS IMpolecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBOoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoxIeHus epBOOOPa3HbIX.

HNuTerpain. ['eomeTprueckui CMBICIT WHTErpala. Brruucnenue
onpenenéHHoro uaTerpana o gopmyne Hetorona-Jleionua.

[Ipumenenue WHTErpajia A HAXOXKICHHUS IUIOMAACH MJIOCKUX GUryp u
00BEMOB F€OMETPUUECKHUX TEIL.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«TPYIHBIE 3AJAYMN MATEMATUKM» HA VYPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA DPA3NIUYHBIX CTPYKTYp, SIBJICHHIA,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOW UICHTUYHOCTHU, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYUBOTO OyAYLIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3ndecKass aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpILATH OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX MPpoOIeM, OpueHTaIuUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM TMO3HAHHUS MUDA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE TMPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKICHMUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIIBUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4Me U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

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

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOW MH(GOPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1auH;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBIIOJHATH CBOIO YacTh pabOTBl WU
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca « TpyaHblie 3a1a4u MaTeMATHKH»:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPpPAIHMOHATBLHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

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



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh pa3IUYHbIE METOAbl PEIICHHUsS] palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MOJICJINPOBATh PEaJbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKCHU,

BBIMOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM MTOKA3aTeNeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKEHUI;

cBOOO/IHO ONEpUPOBATh MOHATUSMU: HMppAlMOHAIbHbBIE, MOKAa3aTEIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEepPexXoA0B WM OCYLIECTBIISS MPOBEPKY KOPHEH;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECcKre (HOpMYJIbl JUisl MpeoOpa30BaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUH;

cBOOOJIHO OMNEpUpPOBaTh MOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUH;



MOJIETTUPOBATh pealbHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 33aJayd, MCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBanus rpaduKkoB QPyHKINIH;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEAEIECHHUS U MHOKECTBO
3HaYCHUHN PYHKUNU, HYJIH QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OINEpUPOBaTh MOHATHSAMM: UETHBIE M HEUYETHBIE (YyHKLUHU,
nepuoanueckue QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MaKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTENeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHs N-Ooi cTeneHu Kak (PyHKIHH OOpaTHOW CTENEHH C
HaTypaJbHbIM OKa3aTeJIeM;

ONEpPUPOBATh MOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBIIOJHATE 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: IOKa3aTelbHAs M JorapupmMuyeckas
(yHKUHMH, WX CBOMCTBA U TpauKH, HUCIOIb30BATh MX TIPAQUKUA IS PEIICHUS
YPaBHEHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCJIENOBAaHMUS IMPOIIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
U3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 0ECKOHEYHO YOBIBaoIasi TeoMeTpuuecKas nporpeccusi, ¢dopmyia
CJIOXHBIX MTPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs pEeaJbHBbIX 3a4ad IPUKIAJHOTO
XapakTepa;

CBOOOJIHO OIEpUPOBATHh MOHATHUSIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OTPAaHWYEHHBIE TOCIEIOBATEIbHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJHO OMEpUpPOBaTh MOHATHUSMHU: HENpEPbIBHbIE (DPYHKUNUU, TOUYKHU
paspsbiBa rpaduka GyHKINHA, ACUMIITOTHI rpaduka QyHKIINY;



CBOOOJIHO OIEepUpOBaTh TMOHATHEM: (YHKIHS, HEMpEphIBHAS Ha OTpPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, IPOU3BEICHHUS, YACTHOIO U KOMIIO3ULIUH
IBYX (DyHKITMH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHI;

WCIIOJIb30BaTh TEOMETPUUECKUH M (U3UYECKUN CMBICT MPOU3BOTHOM IS
pelIeHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATH  MOHATUSIMU:  MHOXXECTBO,  ONEpaly  Haj
MHOKECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONMCAHUS PEATbHBIX
MPOLIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CBOOOJTHO OINEPUPOBATH MMOHATUAMHU: OIpEACNICHHe, TEeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO O0OBEKTA, I0KA3aTeIbCTBO, PABHOCUIILHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICAd TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca « TpyaHble 3agaun MaTeMATHKIY:

Yucsia v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HATypadbHOE U IE€JI0€ YHUCJO,
MHOJKECTBA HATYPAJIbHBIX M LEIBIX YUCEJ, UCIOJIb30BaTh IPU3HAKU JEIUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen 1Sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJIHO OMEPHUPOBATH MOHATUSMU: HUppaAlMOHATBHBIC, MOKa3aTebHbIC U
jJorapuMUUYECKHEe HEpPaBEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO
PaBHOCUJIBHBIX IIEPEXO/IOB;

OCYIIECTBJISITh  OTOOp KOpHEH TMpU PEIICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHSATh  HEoOXoaumble  (HOPMYJBI N7 PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATHUSIMHU: CUCTEMa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YPaBHEHHUIN U HEPABEHCTB;



pemarhb pauuoHaNbHbIE, UPpALMOHAJIBHBIE, MOKa3aTeNbHbIE,
jgorapuMuyueckue ¢ TPUTOHOMETPUYECKHWE YpaBHEHHS] U  HEPaBEHCTBA,
CoJZIeprKallle MOYJIM U IapaMeTphl;

IPUMEHATH TpauUecKue METOIbI JUIsl PELLICHUS] YPABHEHUM U HEPABEHCTB, a
TAKXKe 3a/1a4 C IapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMBbI IO YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreopsl,
MHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHKUMH U TPaPuKu:

CTpOUTHh TpaduKh KOMMIO3UIMHU (YHKIHI C TOMOIIBI0 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU IBYX ()YHKIIHIA;

CTPOUTb TIEOMETPUYECKHE 00pa3bl ypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJHO  ONEpPUPOBATh MOHATHSAMHU: TPAPUKA TPUTOHOMETPUUECKUX
}yHKUMH;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Havasa MmaTeMaTH4eCKOro aHaJIm3a:

UCITI0JIB30BaTh MPOU3BOJHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HaMMEHbIIEee 3HaUCHUsI (PYHKIIMHM HENPEPBHIBHON HA
OTPE3KE;

UCITIOJIB30BaTh IPOU3BOJHYIO JUIS HAXOXKJICHHS HAWIy4ylIEro peuIeHUs B
NPUKIAIHBIX, B TOM 4YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEENEeHUs] CKOPOCTH W YCKOPEHHsS Mpolecca, 3aJaHHOro (Gopmysol wiu
rpadukom;

CBOOO/ZIHO ONEpUPOBATH MOHATUSMHU: IE€PBOOOpa3Has, ONpeAeIEHHBIN
WHTErpajl, HaXOAWTh IEpPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlenonuna;

HAXOJUTh IJIOLIAAN MIIOCKUX (PUTYp U OOBEMBI TeJl C TOMOILIBIO UHTETPaa;

pemaTh NMPUKIAAHBIE 33Ja4M, B TOM YHUCJE COLMAIBHO-3KOHOMUYECKOIO H
($u3MYECKOTO XapaKkTepa, CpeCTBAMU MaTEMaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 6
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 4
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 3
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 10
Jlorapudmudeckue ypaBHeHUS
5 TpuronomeTpuueckue BIpaXKEHUs U 12
ypaBHEHUS
[TocnenoBarenbHOCTH U MPOTPECCUH
HenpepsiBabie dynkiuu. [IponsBoanas
9 HOBTOPGHHe, 000011IeHHEe, CUCTEMATH3 IS 4
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 0 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpaMMblI Bcero Konrpoarieie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 6
IIPOU3BOIHOM
2 [lepBooOpazHas 1 UHTETPAT 8
3 I'paduku TpUroHOMETpUUECKUX (DYHKIIMH. 4
Tpuronomerpuieckrue HepaBeHCTBA
4 WppaunoHanbHble, IOKa3aTeIbHbIE U 16
norapupMUUECKUe HEPABEHCTBA
5 HarypanbHble 1 1iensie uncia 4
CucTeMbl pallMOHAJIBHBIX, HPPALlMOHATIBHBIX
6 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 4
YpaBHEHUU
7 3azauu ¢ mapaMmeTpamu 12
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 14
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 0




HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

MHO>KecTBO, omnepauu HaJl MHOKECTBAMU
U uX cBoiicTBa. J{uarpammel Ditnepa-Benna
[IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO
anmnapara JJisl peleHus 3a/1a4.

[Tpumenenue apoGeil ¥ NPOLIEHTOB IS
pelLIeHUs IPUKIAJHBIX 3a7a4
[Ipumenenue nqpobeit 1 NPOLEHTOB IS
pelLIeHUs IPUKIAJHBIX 3a7a4

I'padux pynkunu. dnemeHTapHbIe
npeobpa3zoBanus rpadukoB QyHKIUN

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH QYHKIIMHU. MaKkCUMyMBbI U
MUHUMYMBI QyHKIMH. Haubomnbiiee u
HauMeHbIlIee 3HaYeHHe (PyHKINN Ha
IIPOMEXKYTKE

Uppanmonanbubie ypaBHeHUs. OCHOBHBIE
MCTOJbI pCUICHUA UPppallOHAIBHBIX
ypaBHEHUU

Uppanmonanbusie ypaBHeHHs1. OCHOBHBIE
METO/IbI PELICHUS UPPALUOHAIBHBIX




YpaBHEHHI

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

8
UPPALMOHATILHBIX YPABHEHUM
9 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppalMOHATILHBIX YPaBHEHUH

[Tokazarenbubie ypaBHeHUs. OCHOBHbIE

10 METO/Ibl PEILIEHNUS IOKA3aTENbHbIX YPaBHEHUN
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

11 METO/IbI pEeIlIeHUs T0KA3aTeNIbHBIX YpaBHEHHH
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

12 METO/Ibl PEILIEHNUS TOKa3aTeIbHbIX YPaBHEHUN
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

13 METO/Ibl PEILIEHNUS TOKA3aTEeIbHbIX YPaBHEHUN
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE

14 METO/Ibl PEILIEHNUS IOKA3aTENbHbIX YPAaBHEHUN

15 Jlorapudm umncna. CoiicTBa jJorapudpma
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

16 METO/bI pelIeHus JJorapu(MUIECKUX
yYpaBHEHUU
Jlorapugmuueckue ypaBHeHHUs. OCHOBHBIE

17 METO/IbI pelIeHus Torapu(HPMUIECKUX
ypaBHEHUU

18 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

METO/Ibl PelIeHus JorapuGMUIECKUX




YpaBHEHHI

PaBHOCHIEHEIC MNEPEXO0abl B pCICHUHA

19
JOrapu(pMHUUECKUX ypaBHEHUH
Tpuronomerpudeckas OKpyKHOCTb,

20 OTpeieIeHue TPUTOHOMETPHUYECKUX
(GYHKLUH YUCIOBOrO apryMeHTa

21 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN

29 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN

23 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN

24 Penienne TpUroHOMETPUUECKUX YPaBHEHHH

o5 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH
ITocnenoBaTrenbHOCTH, CLIOCOOBI 3aJaHUS

26 rociexoBarebHocTell. Meron
MaTeMaTHYECKOW WHIYKIIH

97 CymMma 6eckoHeuHO yObIBaroIei
reoMeTPUYECKOM Mporpeccun
HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA.

28 Touka pa3pbIBa. ACUMITOTHI IpadUKOB
byHKIII

29 [epBast 1 BTOpast Npou3BOIHBIE PYHKIIUU

[IpousBoaHast CyMMBI, IPOU3BEICHUS,
30 YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH
31 [Tpou3BoHAsT CYMMBI, TPOU3BEICHIS,




YaCTHOTO ¥ KOMITO3UINH (DYHKIIMN

HpOI/ISBOILHaH CYMMEI, ITPOU3BCACHUA,

32 YaCTHOTO U KOMITO3HMIIMU () YHKITUI 2
[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3AIIHS
33 3HAHUU 2
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
34 3HAHUH 2
OBILIEE KOJIMYECTBO YACOB I10 64
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nem/m  Tema ypoka Kourpoabnbie IIpakruueckue Aara tupposkie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypen
[IprumeHeHue nporu3BOJHON K
1 HCCIIe0BaHNIO (DYHKIIMH HA MOHOTOHHOCTD 2
U 9KCTPEMYMBI
Haxoxnenue HaubobIiero u
2 HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM 2
GyHKIINN Ha OTpe3Ke
[IpuMeHeHne Npon3BOHON IS
3 HAXOKJCHUS HAMTY4IIero perieHus B 2
MPUKIIAIHBIX 3a7auax
4 Brruucnenue onpenenéHHoro HHTerpaia 1no 9
dbopmyne Hetotona-Jleitoauia
5 [TpumeHeHne uHTerpana g HaXOXKACHUS 5
TIomIaied WIocKux Guryp
[IpumeneHne nHTETpaia 1 HaXOKICHUS
6 TIomIaied IocKux Guryp 2
[TpuMmeHeHne uHTerpana 1Jig HaXOXKACHUS
7 TIoIIaIed TIOCKUX Quryp 2
TpuroHomeTpudeckre QyHKITHH, HX
8 cBoiictBa u rpaduxu. OT60p KOpHEH 9

TPUTOHOMETPUYECKUX YPaBHEHUH C
ITOMOIIBIO TPUTOHOMETPUYECKON




OKPYXHOCTH

Pemenuie TpUroHOMeTpHUUECKUX

9
HEPABCHCTB
10 OCHOBHBIEC METO/IbI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB
1 OCHOBHBIE METOIBI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB
OcCHOBHBIE METOIbI PEIICHUS
12 norapupMHUECKUX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS
13 norapu(pMHUECKUX HEPABEHCTB
OcHOBHBIE METOIbI PEIICHUS
14 UppaIMOHATILHBIX HEPABEHCTB
OcCHOBHBIE METOIBI PEIICHUS
15 UPPAIMOHATILHBIX HEPABCHCTB
OCHOBHBIE METOJIBI PEIICHUS
16 UPPAIMOHATILHBIX HEPABEHCTB
OcCHOBHBIE METOIBI PEIICHUS
17 UppaIlMOHATIFHBIX HEPABEHCTB
[IpumeHeHne MPU3HAKOB AETUMOCTH IIENTBIX
18 qricen: anropuT™ EBknma ams pemieHus
3aj1a4 B IEJIBIX YHCIIax
19 [TpruMeHeHHe TPU3HAKOB JISTUMOCTH IIEJTBIX

4yycell: anroput™ EBKknuaa i peneHus




3a7a4 B ICJIbIX YHCIax

[IprMeHeHre CUCTEM K PEICHUIO
MaTeMaTHYeCKUX 3ajay U 3aja4 u3
pa3NyYHbIX 00JacTel HayKH U pealibHOI

20 KHU3HHU, HHTEpIpeTalys HOIyYeHHBIX
pe3yabTaToOB
[IprMeHeHne cuCTEM K PELLICHUIO
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3
21 pasInYHbIX 001acTel HAYKU U peaslbHOM
KHU3HU, HHTEPIpeTaLs MOTy4eHHbIX
pe3yiIbTaToB
22 PanmonanbHble ypaBHEHUS ¢ TapaMeTpaMu
93 PanmonanbHble HEpaBEHCTBA C
napameTpamu
24 WppanuonanbHbeie ypaBHEHUs, HEPABEHCTBA
C ImapaMeTpaMu
25 [Toka3zaTenbHbIE CUCTEMBI C TapaMeTpaMu
26 Jlorapudmuueckre ypaBHeHuUs,
HEpaBEHCTBA C TapaMeTpaMu
97 TpuroHoMeTpru4ecKrne CHCTEMBI C
napameTpamu
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
238 3HaHMi: "YpaBHeHus"
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
29

3HaHui: "YpaBHeHus"




[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3aIUs

30 3HaHui: "YpaBHeHuUs" 2
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

31 3HaHuii: "HepaBencrpa" 2
[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3aIUs

32 3Hanuit: "HepaBencrna" 2
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS

33 3HaHuii: "HepaBencrna" 2

34 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 5
3Hanuii: "[IpousBonHas u e€ npumenenue"

OBIIEE KOJIMYECTBO YACOB I10 68
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