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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpeaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUYnBacT MHCTPYMEHTAJIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YYaIOMINXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas (OpMYJIUpYyEeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlaJieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHallu3a pa3BUBAET
yMEHUE HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PacCyXAaTh JEAYKTHUBHO, HCIOIb30BATh
0000lIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHoro kypca «Anredbpa W Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecs MOJY4YaroT HOBBIA OMBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAlUH,
UHTEpPIPETallud  TOJYYEHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Y4eOHbId MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATEeTLHOCTH, TpeOyIomed TMPOJOIKUTEIBPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTEMaTHYECKOTO
aHalln3a JICKUT ACSITebHOCTHBIN MPUHIUI 00yUYESHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJIEJICHBI CIEAYIOUIUE COAepKATEIbHO-METOUYEeCKue TuHuu: «Yucna
U BblUUCIEeHUsD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHbIE



COJIEPKATENbHO-METOANYECKHE JMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS WHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX AMCLUMILUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM allapaToM, Y HUX MOCJIEI0BATENbHO POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «YKcia W BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHuE  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYaromIMMCs MHOKECTBAa HATypalbHBIX, IIENbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX YHCEN, OCOOble CBOMCTBA
palroHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE ONEpalni, a TaKkKe
U3BJICUCHUE KOPHS HATYpaTbHOW CTETMIEHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS JUIsl PELIEHUS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKpETH3aIHs.

Jluaust «YpaBHEHHS U HEPABEHCTBA» pEaIU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbrate oOydarolluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHUS
palMoHaNbHBIX, HPPAIMOHATBHBIX, TOKAa3aTeNbHbIX, JOTapUPMUUYECKUX H
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepKaimx mnapamerpel. [lodydeHHbIE yMEHHsI HIMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO ITPOU3BOJHOM, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJCHHE HaWOOJBIINX M HAaUMEHBIINX 3HAYECHUN (QYHKIINU.
Jannast copep:karenbHasi IMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl MO  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,
coJlepKallluX CTerneHu W Jorapudmbl. brarogaps mzydeHuio anreOpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIeEe  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxJieHuid,  paboOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJIAHO JTEMOHCTPUPYET CBOUM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperseTaeTcs ¢ IPYyTMMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTD U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHus 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pElIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIHH, CTPOUTh HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, IIO3BOJISIOIIMX BBIpAXaThb 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
paznu4HOil dopme: aHATUTHYECKOM, Tpaduueckoi M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3a» MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MATEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00yYaromuMcs, TaKk KaK y HUX TOSBISETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, OMpEeAeNsiTb HX HauOOJNbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MUIOMAanun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHMsI TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUSI MaTeMaTHYECKUX MOJENIE peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a7ja4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHMI pPAaCIO3HABATH IPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIJIAIONTUXCSI PE3ysIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKass TUHUS «MHOKeCTBa M JIOTHKA)» BKIIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eckou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
W TIpeaiaraloT HauOoJiee YHUBEPCATIBHBIA SI3bIK, OOBECTUHSIONMIMA BCE Pa3ieiibl
MaTeMaTUKH H e¢ TPWIOKEHUN, OHU CBS3BIBAIOT pPa3HBIE MaTEMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HAyKH CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €Ul CTPOTrOCTh OOOCHOBAaHMM U CIIEIOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIIMXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHHS.

B yueOHOM Kypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHUPOBAHUS, KOTOPHIE MPU3BAHbI
crioco0cTBOBaTh (OPMHUPOBAHMIO HABBIKOB TOCTPOEHUS MOJIETEH peaTbHBIX
CUTYyallMii, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO armapara anreOpbl H
MaTEMaTHYECKOTO aHajli3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepuan
y4eOHOTO Kypca IIMPOKO HMCIOJIb3YeTCs I pelieHus MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHUS TPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIeCCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJEPXXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Paunonanbupie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOILIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobedt W MPOIEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUHN U PEabHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckre onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JIEUCTBUTEILHOTO YHCIIa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpPYTJIEHUS, MPUKUJIKA U OLICHKA PE3YJIbTaTa BbIUNCICHU.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
noAXOsAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YACEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTelIeM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JleciTUuHBIE U HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPABEHCTB. MHOIrOWwIeHbl OT OJHOW MEepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTEIICHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKa3aTEIbHbIX

YPaBHEHUM.

[TpeoOpa3zoBanHue BbIpaX)EHH, CONEPIKALIUX JOrapru(MBbI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPaBHEHH.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cuctem JIMHEMHBIX ypaBHEHHMW. Marpuna CUCTEMBbI JUMHEHHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX YypaBHEHWI. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. lcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MaTPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKHUX MOJENEN PEAlbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHON
KU3HU.

@OyHkuuu U rpapuku

OyHkus, crnocoObl 3amaHus (yHkIuM. B3auMHO o0O0paTHble (YHKIMH.
Kommnosumms pyskiuit. I'paduk  yHkmum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE 1 HeuéTHbIe (QyHKuMH. [leproauyeckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbosbiiee n HauMeHblee 3HaueHus: QyHKIIMM HAa POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHU Kak (PYHKIUHU OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [TI0KA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (GyHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelICHUs] YpaBHEHUM.

TpuronomeTpuyeckass OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

DYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX MpOIEcCCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauyana MaTeMaTH4ecKoOro aHajaim3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJlaHWsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneyHo yObiBaroias
reoMmerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpecCchuy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl10KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccuy JUIsl PELIEHUs pealdbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QyHKIMM U HX CBOWCTBAa. TOYKM pa3pbiBa. ACHMNTOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeeneHne, reoOMeTpUIEeCKUN U
buznyecKkuit CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiXx  ¢yHkuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYINHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMETPaAMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IMYHBIX 00JacTel HAyKd W peabHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpruyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM ITUIOCKOCTH.

Tpuronometpuyeckue QGyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs ypaBHEHHMM W HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUM 3aady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTh U
skcTpeMymbl.  Haxoxkaenue  HauOonbllero W HAaMMEHBIIEro  3HAYEHUU
HEIpPEPBIBHON (YHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKIEHUS HAWIYYIIEro peuieHus B
NPUKIAAHBIX 3a]adyax, JUIsl OINpPENENIEHHsT CKOPOCTH M YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION MK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus nepBooOpa3HbIX.

WNuterpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[Ipumenenue wHTErpajga s HAXOXKIACHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHnuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUYaIOMIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKJaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHUe
B3aMMOJICHCTBOBAaTh C COI[MAJBLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMU U HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCUICKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryispHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMaTHISCKON HAIPABICHHOCTH;

7) IKOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOPMHPOBAHHOCTh ~ JKOJIOTMUECKOW KYJIbTYphbl, TMOHUMAaHHUE BIIMSHUS
COIMATBHO-I)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
CpeIlbl, OCO3HAHKE TJIOOATBLHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAIIHS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHMM JUIsl penieHus 3ajgady B 00JacTu
OKpYXarolel cpefpl, IUIAHUPOBAaHUE TMOCTYNKOB M OLEHKH HUX BO3MOMXHBIX
MOCJIEJICTBUM JJIsI OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH MW OOIIECTBEHHOM  MPaKTUKH, IOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW AEsITeIbHOCTU, STaroB €
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIW3AIMH, OBJAJCHHUE S3BIKOM
MaTeMaTHKH W MaTeMaTU4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHUS /7151 00OOIICHHS U CPaBHEHMSI, KpUTEPUU TTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTh M  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(IpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIMIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapHMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBarTebCcKHe 1eiiCTBUSA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKHI WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MIPOTHBOpEYHEe,  MpolJemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOTro 00bEKTa, sIBJICHHS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAHUS, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXXKHOE pPa3BUTHE IIpOLlECCa, a TaKKE BbIABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINKU, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHbopMaIuu o CaMOCTOSITEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B X0j€ 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COIMOCTABISATh CBOU CYXKIEHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUIEHUS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISATh ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pedyieKCMM KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHJUBHUIYyaTbHOMN
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMNOBBIX GopMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUN MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIU3a»:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJHO OINEpPUPOBaTh MOHATUAMM: PAILMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIICN 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSTh MPUONKEHHBIC BRIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOJHO ONEPHUPOBATH IOHIATHEM: CTENEHb C LEJbIM I0Ka3aTeleM,
WCITOJIB30BAaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCHa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHCIIOBOI'O apTyMEHTA;

ONEpUPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YHUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATUAMM: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUs
HEPABEHCTB;

CcBOOO/IHO OINEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH € OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1ay;

CcBOOOJIHO ONEpUpOBaTh MOHATUSMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 i BBIYUCIECHHS €ro 3HayeHus,
OPUMEHATh ONPENCIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTYalluH C MOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIM C IOMOILBIO MaTpULl U OINpEAEIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKCHUN,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCIIOJIb30BATh CBOMCTBA JgorapupmMoB TUISE npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(pMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOILBIO PABHOCHIIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



PUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMyIIbl ISl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh pEallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/aud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM almapara ajreopsl.

DOyHKUMHA U TPaPuKU:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIOUH, KOMHOO3MIMSA (QYyHKUMWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEIEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM TOoKa3zareneM, rpapuk CTeneHHOW (YHKUMHU C HATypalbHbIM U IEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I10Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U JAPOOHO-JIMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U MIOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpa@UKUA [JIs PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIUNA YUCIOBOI'O apIyMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA i1 MCCIENOBAaHUA IPOLECCOB U
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrHX y4EeOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO ONEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi FT€OMETpUUECKasi MPOrpeccusl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM JJIA PELICHUs peajbHbIX 3aJad IPUKIAJHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEOBATENFHOCTD, CIIOCOOBI 3a/TaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO ONEpUpPOBaTh MOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCUMIOTOTHI Tpaduka GyHKINN;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSAMU: NEepBasi U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOJHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOJHOM IJIst
pelieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU:  MHOXKECTBO, OMEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOZHO OIEpPHPOBATh MOHATUSMHU: OIpEAENeHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBRA.

K xonmy oOyuenus B11 kjacce oOydYarouiuics TMOJMYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yuciaa 1 BBIYUCTICHUA:

cBOOOZIHO OMNEpUPOBaTh TMOHATUSIMHU: HATypalbHOE U 1LIEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LEJNbIX YMCEN, UCIOJIb30BATh MPU3HAKH JACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOMIHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOJHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATh apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOO/IHO OMNEPHUPOBATH MOHITUSIMU: HUppAlMOHANBHBIC, MOKa3aTeJbHbIE U
JorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarsb palOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U TapaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPaBEHCTB, a
TAKXKE 3aJ1a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJB30BAaHUEM ammnapara aireOphl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB  Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHSAMHU: TpPaPUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTteMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIECOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUH HEMPEPHIBHON Ha
OTpE3KE;

WCMOJIb30BaTh MPOU3BOAHYIO JJII HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIbHO-d)KOHOMUYECKUX, 3ajadax, st
OTIPEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3alaHHoro (GOpMyJnond WU
rpaduKom;



cBOOOZIHO OMNEpUPOBATh TMOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TUIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh TMpEJCTaBIIEHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
cocraBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpUKJIaJHbIE 3a7aud, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne HaumeHoBaHuepas3aejioB U KosmuecrBovyacon dyeKkTpoHHbIE (LM (POBbLIE)
n/n TEeMIIPOrpaMMBbI Bcero KoHTposibHbIepaGoThl | 00pa3oBaTe/IbHbIEPECYPCHI
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
1 Muorowiensl. PaninonanabHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBUIMHENHBIX YPaBHEHUI
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 |
LIEJIBIM ITOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0i CTEICHH. 15 |
HppaumonanbsHbleypaBHEHUS
4 [TokazarenpHashyHKITHS. 10 !
IToka3zaTenbHbIEypaBHEHNUS
5 JlorapudmuueckassGpyHKIus. 18 |
JlorapudmuuecknueypaBHEHUS
6 TpuroHomeTpruyeCKUEBBIPAKEHUS U ” |
YpaBHEHUs
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBabledynkuuu. [IponsBoanas 20 1
9 [ToBTOpEHuUe, 06o6merIe, 5 )
CHUCTEMAaTH3alMsI3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

Ne HaunmeHoBaHHMepa3/1e/I0B H KoanyecrBoyacos DJIeKTpOHHbIe (LM (POBbIe)
n/n TEMIIPOrPaMMBbI Bcero KoHTposibHbIepaGoThl | 00pa3oBaTe/IbHbIEPECYPCHI
1 HCCJIGI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 2 ]
IIPOU3BOIHOM
2 [TepBooOpaznast u uHTETpa 12 1
3 I'paduku TpUroHOMETpUUECKUX (DYHKIIMH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 HppanmonainbHble, IOKa3aTENIbHbBIE U 24 |
norapupMUUECKUe HEPABEHCTBA
KommuiekcHpleuncna 10 1
6 HarypanbHble u nenbleuncia 10 1
CucreMsl pallMOHaIbHBIX, UPPALNOHAIBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpEHwUE, 0606111er1€, 16 )
CUCTeMaTH3alHsI3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonunyecrBoyacos
Ne ni/m Temaypoxka
Bcero
1 MHOXkeCTBO, OIlepaly HaJl MHOKECTBAMM U X CBOMCTBA 1
2 JuarpamMmeiDiinepa-Benna 1
[TpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO alrapara JUlsl peleHus 3a1a4 1
4 Panmonanbubie yrcna. OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, IPOIICHTHI, OECKOHEYHBIE |
HEepUOIMYECKUe IPOoH
5 Pannonanphblie yncna. OObIKHOBEHHBIE U AECATUYHBIE APOOU, IPOLIEHTHI, OECKOHEUHBIE |
MEPUOIUUECKHUE IPOOH
6 [Tpumenenue apoOeli U NPOLIEHTOB JJIs PELLIEHUs PUKIIAHBIX 3a/1a4 1
7 [Tpumenenue apoOei U MPOLIEHTOB IS PEIICHUs NPUKIAIHBIX 3a1a4 1
8 [evictBuTenbHble ynciia. PannoHanbHble U HppaliMOHAIBHBIC YHCIIA 1
9 ApudmeTnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU YHNCIAMU 1
10 Monynb IeMCTBUTENBHOIO YUCIA U Er0 CBOMCTBA 1
1 [TpuOnmxEHHBIE BBIYMCIIEHUS, PABUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yibTaTa |
BBIYMCIICHHUI
12 OcHOBHBIE METO/IbI PELIEHNUs LENbIX U APOOHO-PAllMOHAIBHBIX YPaBHEHUI U HEPABEHCTB 1
13 OCHOBHBIE METO/IbI pEeIIEHU LIEIbIX U IPOOHO-PAIMOHANBHBIX YPAaBHEHUI U HEPAaBEHCTB 1
14 OcHOBHBIE METO/IbI PEIIEHNUs LENbIX U APOOHO-PAMOHAILHBIX YPaBHEHUI U HEPABEHCTB 1
15 MHorowieHsl OT OJHOW nepeMeHHOM. [{eneHrne MHOrowieHa Ha MHOTOWIEH C OCTAaTKOM. |
Teopemabesy
16 MHorouieHsl ¢ nenbiMu ko dunrentamu. Teopema Buera 1
17 PemieHnecucreMIIMHEMHBIX ypaBHEHU I 1




18 PelniennecucreMIIMHEHHBIX ypaBHEHH I 1
19 Martpuna cuctemsl IMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTpULbl 2X2, ero reOMETPUUECKHM ]
CMBICJI U CBOMCTBA; BBIUMCIICHUE €r0 3HAUYCHUS
20 Onpenenurens MaTpuLbl 2X2, €ro TEOMETPUYECKUN CMBICIT U CBOMCTBA; BBIYMCIICHUE €r0 1
3HauYEHUs
21 [IpumeHneHue onpeaenuTens 1jsl peIeHUs] CUCTEMbI JTMHEUHBIX YPaBHEHHI 1
22 Pemenne npukiiagHbIxX 3a/1a4 ¢ HIOMOLIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUIN 1
23 Pemenne npukitagHpIxX 3a/1a4 ¢ HOMOUIBIO CHCTEMBI JIMHEHHBIX YPaBHEHUIN 1
24 Konrtponbnas pabora: "PanmonanbHble ypaBHEHHS U HEPaBEHCTBA. |
CucreMbUIMHENHBIXypaBHEHU"
25 OyHKIM, criocoObl 3aganus GyHkiuu. Bzaumuo obpatusie pyHkiun. KomnozunusadyHkunit 1
26 ['padux GyHKImu. DnemMeHTapHbie TpeoOpa3oBaHus rpadukoB GyHKIUN 1
7 OO6nacTp onpeneneHuss 1 MHOKeCTBO 3HaueHuH pynkuuu. Hymu dpynkiun. IpomexyTku 3Hak |
IIOCTOSIHCTBA
28 Yéruble u HeuéTHbIe pyHKUUU. [lepuoanyeckue pyHkuuu. IIpomMexxyTKUMOHOTOHHOCTU()YHKIIUU 1
79 MakcuMyMbl 1 MUHUMYMBI QyHKIIMH. Haubosmbiiee 1 HauMeHblee 3HaueHne QyHKIMU Ha |
IPOMEXKYTKE
30 Jluneitnasi, kBagpaTHuHas U ApoOHO-TMHENHAs PYHKIINH 1
31 DeMeHTapHOe UCCIIeI0BaHUE U MOCTPOEHUE IPaUKOB 3TUX (PYyHKIIHIA 1
32 DJIeMEHTapHOE MCCIIeIOBAHNE U TTOCTPOEHNE TPaUKOB ITUX PYHKITUH 1
33 Crenens ¢ nensM nokasareneM. buaom HeroTona 1
34 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1
35 CrenenHast GyHKIUS C HaTypaJbHBIM U LIEJbIM MT0Ka3zateneM. E€cBoiicTBa u rpaduk 1
36 KonTponbnas pabota: "Crenennas ¢pynkuus. E€ cBoiicta u rpaduk" 1
37 Apudmerndeckuii KOpeHb HaTYpaJIbHON CTENIEHH U €0 CBOICTBA 1
38 ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENEHH U €ro CBOMCTBa 1




39 [TpeoOpazoBaHys YHCIOBBIX BBIPAKEHUM, COJEPKAIINX CTETIEHU U KOPHU 1
40 ITpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTENEHU U KOPHU 1
41 [IpeoOpa3zoBaHms YUCIOBBIX BHIPAXKCHHUH, COIEP)KAIIUX CTEIIEHN U KOPHHU 1
42 Uppanuonanbubie ypaBHeHUA. OCHOBHBIE METO/IbI PEIICHUSI HPPALMOHAIIbHBIX YPABHEHHUI 1
43 WppanuonanpHble ypaBHeHUs1. OCHOBHBIE METO/bI PELICHHS UPPALIMOHAIBHBIX YPaBHEHUN 1
44 Uppanuonanbabie ypaBHeHUsA. OCHOBHBIE METOIbI PELICHUS UPPALMOHAIIBHBIX YPABHEHHUIN 1
45 PaBHOCHIIbHBIE IEPEXOBI B PELICHUN UPPALMOHAIBHBIX YPABHEHUI 1
46 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALUOHAIBHBIX YPABHEHUN 1
47 PaBHOCHIIbHBIE ITEPEXObI B PEILIEHUH HPPALIMOHAIBHBIX YpaBHEHHH 1
48 PaBHOCWIBHBIE ITEPEXO/BI B PELICHUU UPPALMOHAIBHBIX YPABHEHUN 1
49 CgoiicTBa u rpaduk KOpHS N-0if cTENeHN KaK (YHKIIMA 0OpAaTHOW CTETIEHH C HATYypaJIbHBIM |
[O0Ka3areieM
50 CgoiicTBa u rpaduk KOpHs n-0i cTeneHy Kak (yHKIIMKU 0OpaTHON CTENEHH C HaTypalbHbIM |
MoKazaresiem
51 Konrtponsnas pabora: "CpoiicTBa u rpaduk KopHs n-oif crenenu. MppaunonanbHbleypaBHEHUS " 1
52 CreneHs ¢ palluOHATBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
53 CreneHs ¢ palluOHATBHBIM MOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENIEM U €€ CBOWCTBA 1
55 [ToxazarenbHast pyHKIIMSA, €€ CBOWCTBA U TpaduK 1
56 Hcnonp3oBanue rpaduka GyHKIUHU AJS pELICHUS] YpaBHEHUM 1
57 Hcnonb3oBanue rpaduka GyHKINU AT pelieHus] ypaBHEHHH 1
58 IToka3zaTenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PEIIEHUS [TOKA3aTEIbHBIX YPABHEHUI 1
59 IToka3zaTenbHble ypaBHEHUsA. OCHOBHBIE METO/IbI PEIIEHUS [TOKA3aTEIbHBIX YPABHECHUI 1
60 IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHHUS [T0KA3aTEIbHBIX YPABHEHUM 1
61 KonTponbnas paborta: "[lokazarensHas pynkuus. [lokazarenbHble ypaBHeHUs" 1




62 Jlorapudpmuncna. CoiicTBamorapudma 1
63 Jlorapudmuucna. CpoiictBanorapupma 1
64 Jlorapudpmuncna. CoiicTBanmorapupma 1
65 JecsaTnunbie U HaTypaJbHBIETOTapUPMBbI 1
66 JlecaTuunble U HaTypaJlbHBIETOrapu(pMBbI 1
67 [IpeoOpazoBaHHEBBIPAXKEHUN, COACPKAITMXIIOTAPUDMBI 1
68 [TpeoOpa3oBaHUEBBIPAKEHHH, COAEPKALTMXITOTaAPHUPMBI 1
69 [IpeoOpa3zoBaHHEBBIPpAKEHUN, COACPKAIIMXITIOTAPUDMBI 1
70 Jlorapudmuueckas GyHKIMsA, €€ CBOHCTBA U rpaduK 1
71 Jlorapudmmueckas GpyHKIus, €€ CBOMCTBA U Tpaduk 1
72 Hcnonp3oBanue rpaduka QyHKIUU AJIs PELLIEHUS] ypaBHEHUN 1
73 Hcnonb3oBanue rpaduka GyHKUNN A7 pelIeHUs] ypaBHEHU 1
74 Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/BI PEIICHUS JIOTapu(PMUIECKAX YpaBHEHHHA 1
75 Jlorapudmuueckre ypaBHeHus1. OCHOBHbBIE METO/IbI PELIEHUS] IOTapU(PMUUECKUX ypaBHEHUIN 1
76 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/BI pEIIEHUs JJorapu(PMUUECKUX YpaBHEHHH 1
77 PaBHOCUIIBHBIE TIEPEXO/Ibl B PELLICHUH JIOTApU(PMUUECKUX YpaBHEHUIN 1
78 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILIEHUH JIOTAapU(PMUUECKUX YpaBHEHUN 1
79 Konrtponsnas pabora: "Jlorapudpmuueckas Gpynkuus. Jlorapupmuueckue ypaBHeHHs" 1
80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YMCIIOBOTO apryMeHTa 1
82 ApKcuHyC, apKKOCUHYC Y apKTaHI'€HC YMCIOBOTO apryMEeHTa 1
83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC YMCIOBOTO apryMeHTa 1
24 TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIPEJIEICHHE TPUTOHOMETPUUECKUX PYHKIIUNA YHCIOBOTO :
aprymeHra
85 Tpuronomerpuyeckas OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUIECKUX (PYHKIUI YHUCIOBOTO 1




aprymeHra

86 OCHOBHBIETPUTOHOMETPUYECKHE(POPMYIIBI 1
87 OCHOBHBIETPUTOHOMETPHUUECKUEPOPMYITBI 1
88 OCHOBHBIETPUTOHOMETPHUUECKUEDOPMYITBI 1
89 OCHOBHBIETPUTOHOMETPUYECKHEPOPMYIIBI 1
90 [TpeoOpazoBaHUETPUTOHOMETPUYECKUXBBIPAKECHUI 1
91 [TpeoOpa3oBaHUETPUTOHOMETPUUECKUXBBIPAKEHUN 1
92 [TpeoOpazoBaHUETPUTOHOMETPUYECKUXBBIPAKEHUI 1
93 [TpeoOpa3oBaHUETPUTOHOMETPUUECKUXBBIPAKEHUN 1
94 PemieHneTpuroHOMeTpUYECKUX ypaBHEHU I 1
95 PemennerpuronomMeTpuyeCcKMXypaBHEHUN 1
96 PerieHneTpuroHoMeTpUYECKUX ypaBHEHU I 1
97 PemieHneTpuroHOMeTpUYECKUX ypaBHEHU I 1
98 PemennerpuronomeTpuyecKuXypaBHEeHUM 1
99 PeneHneTpuroHoMeTpu4eCcKUXypaBHEHU I 1
100 PemienneTpuroHOMeTpUYECKUX ypaBHEHU I 1
101 KonTponbhas pabota: "TpuroHomeTpruyeckue BbIpaKeHHUs] U TPUTOHOMETpUUYECKHE ypaBHEHUs" 1
102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS MOCIEA0BaTeIbHOCTEH. MeTo MaTeMaTHIecKOit |
UHYKIIH
103 MoOHOTOHHBIE U OTpaHUYEHHBIE MTOCNIEA0BaTENbHOCTH. VicTOpHs aHaIn3a 6ECKOHEUHO MaJIbIX 1
104 ApudmeTnueckasnporpeccus 1
105 I'eomeTprueckasnporpeccus 1
106 BeckoHeuHOyObIBaroIasreoMeTpHUECKasIporpeccus 1
107 CyMMa 0ecKOHEUHO yOBIBaIOIIEl TEOMETPUUECKON MTPOTPECCUU 1
108 JInHEeNHbIN U SKCIIOHEHIUAIBHBIN pocT. Uucio €. @opmysia CI0XKHBIX IPOLICHTOB 1




109 JIuHenHbIN ¥ 3KCIOHEHIMANIBHBIA pocT. Yucio e. Dopmysa CIOXKHBIX POLIEHTOB 1
110 Hcrnionb3oBaHKe NPOTPECCUN Il pELIEHUS PEAVIbHBIX 3a1a4 IIPUKIIATHOTO XapaKTepa 1
111 Kontpoinbnas padota: "[locnenoBareabHOCTH U IpOrpeccuu’” 1
112 HenpeprsiBHBIC (DYHKIIMU U MX CBOMCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI rpaduKOB QyHKIUN 1
114 CgoiicTBa GYHKIIMIA HEPEPHIBHBIX HA OTPE3KE 1
115 CaoticTBa (hyHKIMIT HETIPEPHIBHBIX HAa OTPE3Ke 1
116 Meroa MHTEPBAJIOB JUIs PEILIEHUs HEPABEHCTB 1
117 Meto MHTEPBAJIOB JJISI PEILICHUS] HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUIs PEILIEHUs HEPABEHCTB 1
119 [TpuMeHeHne CBOMCTB HEMIPEPBHIBHBIX (DYHKIUH [T pELICHHUS 3aa4 1
120 [TpumeHeHue CBOMCTB HENIPEPHIBHBIX (YHKIUH JIJIsl pEIICHUS 3a/1a4 1
121 [lepBast 1 BTopas Npou3BOIHBIC PYHKIUU 1
122 Omnpenenenue, reoMeTpUYECKUNHCMBICIIIPOU3BOTHON 1
123 Onpenenenue, GU3NIECKUNRCMBICITTPOU3BOIHOM 1
124 VYpaBHeHHEe KacaTeabHOU K rpaduky GyHKINUN 1
125 VYpaBHeHHEe KacaTeabHOU K rpaduky GyHKINN 1
126 [Tpon3BoiHBIEIIEMEHTAPHBIX (PYHKIIHIA 1
127 [Tpon3BoHBIE3IEMEHTAPHBIX ) YHKIUI 1
128 [TpousBogHast CyMMBI, TPOU3BEAECHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHMHA 1
129 [Tpon3BoiHAs CyMMBI, TPOU3BECHHS, YACTHOT'O U KOMIIO3UIIUH (PYHKITHI 1
130 [Ipon3BoHAS CyMMBI, TPOU3BEICHUSI, YACTHOTO M KOMTIO3UIIUU (DYHKITHIT 1
131 Kontponbraspadota: "[IpounsBoanas" 1
132 [ToBTOpenue, o0o0IIeHNE, CUCTeMaTH3alMsI 3HaHui: "Y paBHeHH " 1
133 [ToBTOpeHme, 0600IIeHNE, cCHcTeMaTH3alusl 3HaHui: "D yHKIUN" 1




134 HroroBaskoHTpopHasspadboTa 1

135 HToroBaskoHTpoIbHAsIpabOTa 1

136 [ToBTOpeHmE, 0000IIEHUE, CHCTEMAaTH3alMsI3HAHUNA 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KJIACC

KonunyecrBoyacos
Ne ni/m Temaypoka
Bcero
1 [TpuMeHeHne POU3BOTHON K UCCIEIOBAHUIO (DYHKIIHI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
2 [TpuMeHeHne MPOU3BOIHON K UCCIEIOBAHNIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI 1
3 [IpumeneHne MPOU3BOIHOM K UCCIIEIOBAaHUIO (YHKIIMHA HA MOHOTOHHOCTD ¥ DKCTPEMYMBbI 1
4 [TpumMeHeHne TPOU3BOTHON K UCCIENOBAHUIO (DYHKIIHI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
5 [TpuMeHeHne NPOU3BOIHOMN K HCCIeI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
6 [TpuMeHeHne NPOU3BOIHOMN K HCCIeI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
7 Haxoxaenne HanbobIIEro 1 HAMMEHbBILIEr0 3HAYEHHsI HETIPEPhIBHOM (PYHKLIMU HA OTpE3Ke 1
8 HaxosxneHue HauOoJIbIIero 1 HAMMEHBIIET0 3HaYeHUs! HENIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
9 HaxosxneHne HauOoJbIIero 1 HAUMEHBIIET0 3HaYeHUs! HENIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
10 Haxoxaenne HanbombIIero 1 HaMEHbILIEr0 3HaYeHHsI HETIPEPbIBHOM (PYHKLIMU Ha OTpe3Ke 1
11 HaxosxneHne HanOoJbIIero 1 HAMMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
12 HaxosxneHne HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
13 IIpuMeHeHne MpOU3BOIHOM JIUIsl HAXOXKIACHUS HAWITYUIIETrO PEeIICHNs B IPUKIIAIHBIX 3a7a4ax 1
14 [TpuMeHeHre TPON3BOJHON I HAX0XKACHNS HAWIYUILIEro PeIeHHs B IPUKIAIHBIX 3a1adax 1
15 IIpuMeHeHre MPOU3BOJHON [ ONPEAEICHUS CKOPOCTU U YCKOPEHMS IIPOLEcCa, 3aJaHHOTO |
bopmynoit unu rpaduxkom
16 IIpuMeHeHre MPOU3BOIHOM [l ONPEEIEHUS CKOPOCTH U YCKOPEHMS IPOLEcca, 3aJaHHOTO |
dbopmyroi uiu rpaguKoM
17 Komnozunusdyukimit 1
18 Komnozumusdyskiuit 1
19 Komnozunusdynkimit 1




20 ['eomeTpuyeckue 0Opa3bl ypaBHEHUH HA KOOPJIUHATHOMN TIJIOCKOCTH 1
21 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOMN TJIOCKOCTH 1
22 Kontponbnas padora: "UccnenoBanue GyHKIHHA ¢ TOMOIIBIO TPOU3BOAHON" 1
23 [TepBooOpa3Hasi, 0CHOBHOECBONCTBONIEPBOOOPA3HBIX 1
24 [TepBooOpazubie dneMeHTapHBIX (QyHKIMNA. [IpaBuiia HaxoKAeHUs IEPBOOOPA3HBIX 1
25 [TepBooOpazHble yteMeHTapHbIX GyHKIUN. [IpaBuia HaXoXACHHUS TIEPBOOOPA3ZHBIX 1
26 Nuterpan. ['eomeTpriecKUiiCMBICIUHTETpaIa 1
27 Beruncnenue onpenenéaroro naterpaia mo Gopmysne Herotona-Jleitbnua 1
28 Brruncnenne onpenenénnoro unrerpaia no ¢gopmyne Hetorona-Jleli6auma 1
29 [TpumeHeHne MHTETpaa ISl HAXOXKACHUS TUIOMIAICH TNIOCKUX (HUTYD 1
30 [TpumeHeHne uHTErpaia A1 HaX0XKACHNU 00bEMOB r€OMETPUUECKUX TEI 1
31 [Tpumepsipemenuiiaud hepeHInanTbHbIX ypaBHEHU T 1
32 [TpumepsipemenuiinndepeHnnanbHIXypaBHEHU I 1
13 MaremaTrueckoe MOJEINPOBaHKUE PeaIbHBIX IPOLECCOB € TOMOIIbIO TU(PepeHInanbHbIX |
ypaBHEHU U
34 Konrponbnas pabora: "[lepBoobpaznas u unterpan" 1
35 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U TpaduKu 1
36 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapuKu 1
37 Tpuronomerpudeckue GyHKINUHU, UX CBOMCTBA U TpaduKH 1
38 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKu 1
39 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKu 1
40 OT100p KOpHEHN TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOIILBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
41 OT100p KOpHEHN TPUTOHOMETPUUYECKHX YPABHEHUH C MOMOILBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
42 OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C MTOMOIIBI0 TPUTOHOMETPUUECKOH OKPY>KHOCTH 1
43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C OMOILBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1




44 PelieHueTpUuroHoMeTpUYECKUXHEPABEHCTB 1
45 PemieHneTpuroHOMETpUYECKUXHEPABEHCTB 1
46 PelieHueTpuroHoMeTpUYECKMXHEPABEHCTB 1
47 PelieHueTpuroHoMeTpUYECKMXHEPABEHCTB 1
43 Konrponbnas padora: "['paduku TpUrOHOMETPHUECKUX (HYHKIIUH. |
TpuronomerpruueckueHepaBeHcTaa"
49 OCHOBHBIE METO/IbI PELICHHUS I0KA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PEILLIEHHUSI I0KA3aTEIbHBIX HEPABEHCTB 1
51 OcCHOBHBIE METO/Ibl PELLICHNUS T0KA3aTEIbHbIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PELICHHUS I0KA3aTEIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METO/IbI PelIeHUs Jorapu(PMUUECKUX HEPABCHCTB 1
54 OCHOBHBIEC METO/IbI peIICHUS JTOTapu(MUUECKUX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PEIIECHUs JOTapu(PMUUECKUX HEPABCHCTB 1
56 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
57 OcCHOBHBIE METO/IbI PEILIEHUSI UPPALIMOHATIBHBIX HEPABEHCTB 1
58 OcCHOBHBIE METO/IBI PEILIEHUS] UPPALIMOHATIBHBIX HEPABEHCTB 1
59 OcCHOBHBIE METO/IBI PELLIEHUS] UPPALMOHATIBHBIX HEPABEHCTB 1
60 OcCHOBHBIE METO/IbI PEILIEHNUSI UPPALIUOHATIBHBIX HEPABEHCTB 1
61 I'paduueckue MeTO bl PELIeHNs UPPALMOHATIBHBIX YPaBHEHUN 1
62 I'paduueckue MeTO bl PELIeHNs UPPALMOHATIBHBIX YpaBHEHUN 1
63 ['padmyeckue MeTOABI pelIeHHs MOKa3aTeNbHbIX YpaBHEHUI 1
64 ['paduueckue METO bl PEIIeHUs TOKAa3aTeIbHbIX HEPABeHCTB 1
65 ['paduueckue MeTOb! pelIeHus JOrapu(PMUIECKIX YpaBHEHUH 1
66 ['padmyeckue MeToAbI pelIeHHs JIOTapu(PMUIECKIX HEPABEHCTB 1
67 ['paduueckue MeTO bl pelIeHUs JOTapu(PMUIECKIX HEPABEHCTB 1




68 ['padmyeckue METOABI pelICHHS MTOKA3aTENbHBIX U JIOTapU(PMUUECKUX ypaBHEHUI 1
69 ['paduueckue METOIbI PELICHUS TIOKA3aTeNbHbIX U JOrapu(pMUUECKUX YPaBHEHUN 1
70 ['padmyeckue METOABI peICHUS MOKAa3aTeNbHbIX U JIOTapU(PMUUYECKIX HEPABEHCTB 1
71 ['padmyeckue METOABI peICHUS MOKA3aTeNbHBIX U JIOTapU(PMUUYECKHX HEPABEHCTB 1
72 Konrponsnas pabdora: "UppanuoHansHble, OKa3aTelbHbIE U JOrapu(pMUUECKUE HEpaBeHCTBA" 1
7 KommuiekcHbie uncna. AnreOpanueckas U TpUroHOMeTprudeckast opMbl 3aITMCH KOMITJIEKCHOTO |
yucna
74 KommuiekcHbie uncna. AnreOpanueckas U TpUroHOMeTprudeckasi OpMbl 3aIMCH KOMITJIEKCHOTO |
qucna
75 Apudmerndeckue onepanuu ¢ KOMILIEKCHBIMUA YUCITaMHU 1
76 Apudmerndeckue onepanuu ¢ KOMILIEKCHBIMHA YUCTIaMHU 1
77 N300paxeHre KOMIIJIEKCHBIX YHCe Ha KOOPAUHATHOMN TIOCKOCTH 1
78 N3o0pakeHre KOMIUIEKCHBIX YMCe Ha KOOPAMHATHOM IITIOCKOCTH 1
79 ®opmynia Myaspa. KopHu n-o#l CTENEHN U3 KOMIUIEKCHOTO YUCia 1
80 ®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOTO YKcia 1
81 [TpriMeHeHrEe KOMIUIEKCHBIX YMCEI JUIsl pelieHns (GU3MUeCKUX U T€OMETPUUECKHX 3a1a4 1
82 Kontponbnaspabota: "KommiekcHpieuncna" 1
83 HatypanbHble U 1ienblequcia 1
84 Harypanbnbie u nensieunciia 1
85 [TpyMeHeHre TPU3HAKOB IETMMOCTH 1IeJIbIX YHCET 1
86 [TpuMeHeHre TPU3HAKOB IEIMMOCTH LIENbIX YHCET 1
87 IIpumenenne npuzHakoB aeauMocty uensix yncenr: HOJ[ m HOK 1
88 IIpumenenne npuzHakoB aeauMocty nensix yncenr: HOJ[ m HOK 1
89 [TpuMeHeHre TPU3HAKOB AE€IMMOCTH LIEJIBIX YHCEN: OCTATKU IO MOAYIIO 1
90 [IpruMmeHeHrne NpU3HAKOB JETUMOCTH LIEJIBIX YHCEN: OCTATKH MO MOJIYIIIO 1




HpI/IMeHeHI/Ie IMPHU3HAKOB ACIIMMOCTHU LCJIbIX YUCCII: AJITOPHUTM EBKJ'II/I,Z[a AJid pEIICHHUA 3a1a4 B

91 1
LEJbIX YUCIIaX
92 KonTponbnas pabota: "Teopus menbix ancemn” 1
93 Cucrema ¥ COBOKYITHOCTh YpaBHEHUI. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS 1
94 Cucrema ¥ COBOKYITHOCTh YpaBHEHUM. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS 1
95 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN PAllMOHAIBHBIX YPAaBHEHUN 1
96 OCHOBHBIE METO/IbI PEIIEHUSI CHCTEM U COBOKYITHOCTEN MPPALMOHAIBHBIX YPaBHEHUI 1
97 OcHOBHBIE METOIbI PEILICHUSI CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHUN 1
98 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN IIOKAa3aTeJIbHbIX YPaBHEHUN 1
99 OcCHOBHBIE METOJIbI PEILICHUSI CUCTEM U COBOKYITHOCTEH JIorapu(pMUYECKUX YpaBHEHUN 1
100 OcHOBHBIE METOJIbI PEILICHUSI CUCTEM U COBOKYITHOCTEH Jorapu(pMUUECKUX YpaBHEHHMA 1
101 [IpuMeHeHne CHCTEM K peIIeHUI0 MaTeMaTHYeCKHX 3a1a4 U 3aJ1a4 U3 pa3IMIHbIX 00JacTell HayKu |
U peajbHOU KU3HU, UHTEPIIPETALUs OTYYEHHbBIX PE3YJIbTAaTOB
102 [IprMeHeHre CUCTEM K PEIIeHUIO MAaTEMaTUYECKUX 3a/1ad U 3a]1a4 U3 pa3InyHbIX 00s1acTeil HayKu |
U peajbHON KU3HU, UHTEPIPETAIs MOTYYEHHBIX PE3YJIbTaTOB
103 [TprMeHeHNEe HEpaBEHCTB K PELICHUIO MaTEMAaTHYECKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX o0nacTeit |
HAyKH U PEAJIbHOM JKU3HH, MHTEPIIPETALINS [TOJIyYEHHBIX PE3YyJIbTATOB
104 KonrtponbHas pabdora: "Cucremsl paliiOHAIBHBIX, HPPALIMOHAIBHBIX TOKa3aTEIbHBIX U |
JorapupMHUECKUX ypaBHEHUN"
105 PannonanbHbIeypaBHEHMS € TapaMeTpaMu 1
106 PannoHanpHbIEHEPABEHCTBA C TAPAMETPAMHU 1
107 PannonanbHbIECHCTEMBI C TApaMETpaMu 1
108 HppanroHanbHblEe ypaBHEHMs], HEPABEHCTBA C apaMeTpaMu 1
109 HppanroHaIbHBIECUCTEMBI C ITApaMETpaMu 1
110 Iloka3aTenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu 1
1

111

[ToxazaTenbHBIECUCTEMBI C TApaMETPaMU




112 Jlorapudmudeckue ypaBHEHHs, HEpaBEHCTBA C IMapaMeTpaMu 1
113 JlorapupmMuueCKUECUCTEMBI C TapaMeTpaMH 1
114 TpuronomerpuyeckreypaBHEHHUs C TapaMeTpaMu 1
115 TpuronHomeTpuyecKMEeHEPABEHCTBA C MapamMeTpaMu 1
116 TpUroHOMETPUYECKUECUCTEMBI C ITapaMeTpaMu 1
17 [TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX MOJIeNIel peabHbIX CUTYAIUi C TOMOIIBIO |
YpaBHEHUI ¢ TapaMeTpaMu
118 [TocTpoeHue u uccneaoBaHre MaTEMAaTUYECKUX MOJIENIeN PeabHBIX CUTYAIUi C TOMOIIBIO |
CUCTEM YpaBHEHUI C apaMeTpaMu
119 [TocTpoenue u ucciaea0BaHNE MATEMATHYECKUX MOJIETIEH PEaTbHBIX CUTYAIlU C TTOMOIIBIO |
CUCTEM YPaBHEHHUI C apaMeTpaMu
120 Kontposnbnas pabora: "3amgauu ¢ napamerpamu" 1
121 IToBTOpEeHME, 0000IIEHNE, CUCTEMATH3alKs 3HaHU: Y paBHEeHUS" 1
122 IToBTOpEHME, 0000IIEHNE, CUCTEMATH3alKs 3HaHU: Y paBHEeHUS" 1
123 [ToBTOpeHue, 00001IeHNe, cucTeMaTh3anus 3HaHui: "YpaBHenus. CuctremblypaBHeHUI" 1
124 [ToBTOpenue, 06061mIeHUe, cucTeMaTi3aius 3Hanui: "HepaBeHcTna" 1
125 [ToBTOpenue, 0600IIeHNE, ccTeMaTh3anus 3Hanuii: "HepaBencraa" 1
126 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanuii: "HepaBencraa" 1
127 [ToBTOpenue, 06061meHue, cucTemaTu3amus 3anuit: "[IpousBonnas u e€ npumeHenue" 1
128 [ToBTOpenue, 00ob1IeHne, cuctemaTu3anus 3Hanuil: "[IpousBosnHas u e€ npumeHenue" 1
129 [ToBTOpenwue, 0600IeHNE, cucTeMaTh3anus 3Hanuii: "[Ipon3BogHas u e€ npuMmeHeHue" 1
130 [ToBTOpenue, o6o0IIeHNe, cucTeMaTh3anus 3Hanuil: "Uurerpan u ero npumeHenue" 1
131 [ToBTOpenue, 06001IeHNe, cucTeMaTH3aus 3HaHui: "OyHKun" 1
132 [ToBTOpenue, 00ob1IeHNe, cucTeMaTH3aus 3HaHui: "OyHKun" 1
133 [ToBTOpenue, o6o0IIeHNe, cucTeMaTH3aus 3HaHui: "OyHKIn" 1




134 HroroBaskoHTpopHasspadboTa 1

135 HroroBasikoHTpoIbHAsIpabOTa 1

136 [ToBTOpeHmE, 0000IIEHUE, CHCTEMAaTH3alMsI3HAHUNA 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136

RU ="6OY COLU No.1 ""
paso@@Tenclbii @eHTp"" c. CeprueBck”, CN=Becenosa

nbra Anekcas,
Becenosa Onbra AnekcaFr gff(@samara.edu.ru







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






		2023-09-14T20:30:05+0300
	‎00b08f9c105c2ff4b4
	Веселова Ольга Александровна
	я подтверждаю этот документ своей удостоверяющей подписью




