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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHajli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATeIIbHO-MEeTOANYecKre TuHuM: «Yncna
U BbIUMCIIEHU», «DyHKINU U rpadukn», « YpaBHEHUs U HEpaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHA
y4eOHBI KypC SBIISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, y HUX MOCJe0BaTeIbHO HhopMUpyercs u
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peaJbHOM
CUTYallUH, PUMEHATh 3HAHUS, MOJyYeHHbIC TIPU U3YYEHUH Y4eOHOro Kypca, s
peIIeHUsI CaMOCTOSITENTFHO CHOPMYITMPOBAHHONW MAaTeMaTUYECKOM 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynprare oOydJaromIuecs OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKCHHUI,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyXlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QOpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYyHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM OonblIoe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMU 3aBUCHUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yudenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3/eibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPbHIE MPU3BAHbBI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KOKIIBIN U3 Pa3fIesioB MPOTPaMMBI, ITOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBaTh  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTeMaTUYECKOTO aHATN3a.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
11 KIIACC

Yuciia 1 BbIYMCICHUS

Harypanbuble u nenble yncna. [[pumMeHeHne NMpU3HAKOB JIEMMOCTH LIEJIbIX
qyuces, HauOoJpuik oOuuid nenutens (ganee — HOJI) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurMa EBkinuaa s penieHus
3a/1a4 B LEJIBIX YUCIIAX.

KoMmmniekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (POpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudmMerndyeckue omnepanud ¢ KOMIJIEKCHBIMU
yrcaamMu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YKCEN IJIs PEIICHHS (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNs U HEPABEHCTBA

CucreMa M COBOKYIIHOCTb YPaBHEHHH W HEPaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHYECKMX  YPAaBHEHHMH C  IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEPaBeHCTB.

OCHOBHBIE METOJIbI PELIECHUS [OKA3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/BI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMU.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JIacTeld HAyKu WU pPealbHON
YKU3HH, UHTEPIPETALMS MOTYyUYEHHBIX PE3YIbTaTOB.

DOyHkuuu U rpadpuku

I'padux xommosumuu ¢Gyuknuii. ['eomerpudeckue o0pa3bl ypaBHEHUU W
HEpaBEHCTB Ha KOOPAWHATHOM TUIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH I HCCIENOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATBHON KU3HU.

Hauyana MmaTeMaTH4ecKOro aHajaim3a



[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOosbIIEro W HAUMEHBUIETO  3HAYEHUU
HENPEepHIBHON (YHKIIMH HAa OTPE3KE.

[IpuMeHeHnE TPOU3BOJHOM I HAXOXKICHUS HAWJIY4Ilero pEUICHUs B
NPUKIAIHBIX 3a/a4ax, ISl ONpPEACIICHUS CKOPOCTH M YCKOPEHHS IMpouecca,
3aJIaHHOTO (HOPMYJIION MK TpauKoM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNnTerpain. I'eomeTpuueckuu CMBICJI MHTErpala. Brruncnenue
onpenenéHHoro uaTerpana o gopmyne Hetorona-Jleionua.

[IpumeHneHnue uHTErpana s HaXOXACHHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuanbHbIX ypaBHeHUN. MartemaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOILECCOB C TOMOLIBI0 AU depeHIInaIbHbIX
YPaBHECHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0e30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITIOHHUMAaHHE BJIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHUE IIOCTYNIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeloBEUeCKOW IesATEeNbHOCTH, JTaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATHUN, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiaccU(UKaIuy,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUECHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBHIOMpaTh CMmoco0 penieHus YydeOHOW 3ajgadu  (CpaBHUBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Y4&ToM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
(GopMynIupoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOPEUYHE,  MPOOIIEMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEJIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXIEHUA C CYXKICHHUSIMHU APYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUIEHHS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS TMpolecca M pe3yibTaTa perieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa LEJIU U YCIOBUSM, OOBICHITH MIPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3a7a4, MPUHUMATh IeJdb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMNoBBIX GopMax paboThl (00CYyk)aeHUsI, OOMEH MHEHUI,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOywuenuss B 11 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OMNEpUpOBaTh MOHATUSAMHU: HATypajdbHOE U 1IEJ0€ YHUCIO,
MHOYKECTBA HATypaJbHbIX M LIEJIBIX YUCEN, UCIIOIB30BaTh NPU3HAKU JIEIUMOCTU
uenbix yucen, HOJl u HOK HaTypallbHBIX YKCeNn JJIsl pelieHus 3a7ay, IPUMEHSTh
anroput™m EBkina;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIIO, 3alKUChIBATh
HaTypaJbHbIE YHNCIIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUHUCIICHMUS;



CBOOOIHO OMEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepaliil ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTeJbHbIE U
Jorapu(MUUECKre HEpPaBEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEM TMpU pEUICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HeoOXoaumble (OPMYJbI Il  PELIEHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYIHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYecKrue U  TPUTOHOMETPUYECKHE YpaBHEHHUS W  HEPABEHCTBA,
CoJieprKallre MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs] YPABHEHUI U HEPaBEHCTB, a
TAKXKE 3a/1a4 C [MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBUIO 3aJayH,
UCCJIEOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajureopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpauKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYECKHEe O00pa3bl ypaBHEHUW U  HEPABEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMHU: TpaUKH  TPUTOHOMETPHUUECKHX
(yHkmii;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havajsa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl MCCIIEeN0BaHMs (PYHKIIMU HA MOHOTOHHOCTD
U DKCTPEMYMBI;



HaXOAUTh HauOoJbllee U HAaMMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4IlIEro pEUIeHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUUAJIbHO-PKOHOMHYECKHX, 3ajadax, MJid
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs TIpoliecca, 3alaHHOro (opmylion wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEICIEHHBIN
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpai no popmyie Herotona-JIeitoHua;

HAXOJUTh IJIOMIATHN MIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaIa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
COCTaBJICHUs TU(PPepeHIINATbHBIX YPABHEHU;

penaTh NMPUKIAAHBIE 33a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOT0 XapaKkTepa, CpeICTBAMU MaTEMaTHYECKOT0 aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Komriecrso tacon
/i IporpaMMBI Beero Konrposbuble IIpakTHyeckue
padoThI padoThI
1 I/ICCJIGI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
Tpuronomerpuyeckrue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapupMHUUECKHE HEPABEHCTBA
5 KomriekcHele yncna 10
6 Harypanbhblie u 1iensie yucia 10
CucTeMbl pallMOHATIBHBIX, UPPALMOHATIBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUI
8 3azauu ¢ mapaMmeTpamu 16 1
9 HOBTOPGHHG, 0000111eHHEe, CHCTEMATH3aIIUS 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

Ne i/

Tema ypoka

[IpumeHeHne Mporu3BOIHOM K
UCCIEeIOBaHMIO (PYHKIMI Ha MOHOTOHHOCTh
U IKCTPEMYMBI

KoauuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTuyeckue
padoThbI

Jlara
U3YYEeHUS

02.09

[IpuMeHeHne Npon3BOJHOM K
WCCIIEIOBAaHHIO (PYHKIIMIT HA MOHOTOHHOCTD
U DKCTPEMYMBI

04.09

[IpuMeHeHne Mpon3BOJHOM K
HCCIEeI0BaHUI0 QYyHKIUI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
Hccae0BaHuI0 (DYHKIINH HAa MOHOTOHHOCTD
U SKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMI0 (YHKITUI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM K
UCCIeIOBaHMI0 (YHKITUI HA MOHOTOHHOCTh
U DKCTPEMYMBI

05.09

06.09

09.09

11.09

Haxosxnenne HanOobIIero ¥ HAMMEHBIIIETO
3HAYEHUS HeMPEPbIBHOM (PyHKINU Ha

12.09




OTpe3Ke

10

Haxoxnenne Haubo1b111ero 1 HaUMEHbILIETO
3HA4YEHHUs1 HeTPEPhIBHOHN (pyHKIMH Ha
OTpE3Ke

Haxoxnenne Haubo1b111ero 1 HAUMEHbBILETO
3HAYEHUS HEMPEPbIBHOM (PyHKIINU Ha
OTpe3Ke

Haxoxnenne HauboIbI1ero 1 HaNMEHbBIIIETO
3HAYEHUS HEMPEPHIBHOM (PyHKIINU HA
OTpe3Ke

13.09

16.09

18.09

11

Haxoxnenne Haubo0Ib11ero 1 HAUMEHbILIETO
3HAYEHUS HENPEPbIBHOM (PyHKIINK Ha
OTpe3Ke

19.09

12

13

14

Haxosxnenne HanOoJIbIIEero ¥ HauMeHbIIIEro
3HAYEHMS HEMPEPHIBHON (PYHKIIUN Ha
OTpe3Ke

[Ipumenenne npou3BOIHOM IS
HAXO0XJIEHUS HAaUJTy4IlIero pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
HAXO0XJIEHUS HAaUJTy4Ilero pelIeHus B
MPUKJIAIHBIX 3a7a4ax

20.09

23.09

25.09

15

[Ipumenenne npou3BOTHOM IS
onpeJielIeHUs] CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOopPMYIION UITn
rpaduKom

26.09

16

[Tpumenenne npou3BOTHOM IS
oTpeIeJICHUsI CKOPOCTH U YCKOPEHUS

27.09




nporiecca, 3alaHHOTro (OpMYJIION HITH
rpadgukom

17 Komnozunus pyHkuuit 02.10

18 Kommnosumus pyHkmmii 03.10

19 Komnozunus pyHkuuit 04.10
I'eoMmeTpuueckue 00Opassl ypaBHEHUN HA

20 PHHCCKHE ODpasbl Yp 07.10
KOOPJMHATHOMN TIJIOCKOCTH
I'eoMmeTpuueckue oOpa3sl ypaBHEHUI HA

21 P . p yp 09.10
KOOPJAMHATHOMN TIJIOCKOCTH
Kourponsnas padora: "Uccinenosanue

22 POTILHAA P AoBani 10.10
(GYHKITUH C TOMOIIBIO TPOU3BOTHOM
IIepBooOpa3Has, OCHOBHOE CBOMCTBO

23 PEOODP 11.10
epBOOOpa3HBIX

24 [lepBooOpa3Hble 35eMeHTapHbIX (QYHKIUH. 14.10
[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX '

o5 [TepBooOpasHblie dNeMEHTapHBIX (QYHKITUH. 16.10
[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX ’
HMnaterpan. I'eomeTpudeckuii CMbICI

26 P P 17.10
WHTErpana

97 Brruucnenue onpenenéHHOro MHTETpaa mno 18.10
popmyne Hetorona-Jleiibuuna '

98 Brruncnenue onpenenéHHOro HHTerpaia mo 91,10
popmyne Herorona-Jleiibuuna '

29 [IpuMmeHeHne uHTErpaia i HaX0XKICHUS 2310
I0MIaIeH TIOCKUX QUTYp '
I[IpuMmeHeHne UHTErpaia Ul HaXOXKACHUS

30 p rpasa i s 24.10

00BEMOB reOMETPUYECKHX Tell




[Tpumeps! pemennii quddepeHraIbLHbIX

31 b 25.10
ypaBHEHHI
[Tpumepsl pemienunii 1uddepeHmanbHbIX

32 PHMEpEI P muddepen 06.11
YpaBHECHHIA
Matematuueckoe MOJEIUPOBAHHE

33 peaTbHBIX MPOIIECCOB C MTOMOIIBIO 07.11
mudepeHIMaTbHBIX YPAaBHCHUM
KonTponbnas pabora: "[lepBoobpasnas u

34 POJbHAZP PBOOOP 08.11
UHTErpanl
Tpuronomerprudeckue QyHKIHH, UX

35 pu ™ bymxu 11.11
CBOWCTBA U TpapuKu
Tpuronomerpuyeckue GyHKIIH, UX

36 - P Oy 13.11
CBOICTBA U TpaduKu
Tpuronomerpudeckue QyHKIHH, UX

37 pu P dyHKIL 14.11
CBOICTBA U TpaduKu
TpuronomeTpudeckue QyHKIHH, UX

38 PrTOHONMETP Oy 15.11
CBOMCTBA U rpaduKu
Tpuronomerpuyeckue GyHKIHH, UX

39 pu P yHK 18.11
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHUH C IOMOILBIO 20.11
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH C TOMOILBIO 21.11
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

42 YPaBHEHUH ¢ TOMOIIbIO 22.11

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHIECKHUX

43 YpaBHEHHUH C TTOMOIIBIO 1 25.11
TPUTOHOMETPHYECKON OKPYKHOCTH

44 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1 27.11

45 Pemenne TpuroHOMeTpUYECKUX HEPABCHCTB 1 28.11

46 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1 29.11

47 Pemrenre TpuroHOMeTpUYECKUX HEPABCHCTB 1 02.12
Konrponsnas pabdora: "I'paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIHH. 1 04.12
Tpuronomerpuyeckue HepaBeHCTBA"
OCHOBHBIE METO/IbI PETLICHUS

49 P 1 05.12
MOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOABI PELICHUS

50 1 06.12
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

51 P 1 09.12
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOJIbI PETICHUS

52 P 1 11.12
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEeILICHUS

53 P 1 12.12
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PETICHUS

54 P 1 13.12
norapuMUYECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PETICHUS

55 P 1 16.12
Jorapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEeILICHUS

56 P 1 18.12
norapuMUYECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PETICHUS

57 1 19.12

HppalMOHATILHBIX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

58 20.12
UpPPaLMOHAILHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS

59 P 23.12
UppanMoOHAIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHHS

60 P 25.12
UpPPaLOHAILHBIX HEPABEHCTB
I'paduueckue METOIbI peLICHHUS

61 pad peten 26.12
UppaLMOHAIBHBIX YPaBHEHUN
I'paduueckue METOIbI pELICHNUS

62 pad P . 27.12
UppaIMOHAIEHBIX YPaBHEHHH
I'paduaeckue MeToabI penIeHus

63 pad pe 08.01
MIOKa3aTeNIbHBIX YPaBHEHUI
I'paduueckue METOIbI pELICHHUS

64 pad P 09.01
MOKa3aTeIbHBIX HEPABEHCTB
I'paduueckue METOIBI pELICHUS

65 pad P o 10.01
Jorapu(pMHUUECKUX ypaBHEHHN
I'paduueckue MeTo bl peLIeHus

66 pady P 13.01
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI pELICHNUS

67 pad P 15.01
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs

68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX 16.01
YpaBHEHUI
I'paduueckue MeTOIbI peLIeHUs

69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 17.01
ypaBHEHUH
I'paduueckue MeTO bl peLIeHUs

70 pad ABP 20.01

MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX




HEPABEHCTB

71

72

73

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

Kontponbnas padota: "UpparnmonalibHbie,
MOKa3aTeabHbIE U JIoTapupMUuecKue
HepaBeHCTBA"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

22.01

23.01

24.01

74

KomruiexcHeie uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMILJIEKCHOTO YuClia

27.01

75

76

Apudmerndeckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCJIaMU

29.01

30.01

77

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOM TNIOCKOCTH

31.01

78

79

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM MIOCKOCTH

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILIEKCHOT'O YHCIIa

03.02

05.02

80

®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILIEKCHOTO YHCIIA

06.02

81

[TpuMeHeHHe KOMIUIEKCHBIX YMCEeT TS
peIHeHI/ISI (bl/ISI/I‘—IeCKI/IX n FeOMeTpI/I'—IeCKI/IX
3a1a4

07.02




Konrtponsnas padora: "KomriuiekcHsie

82 ; 10.02
yucia

83 Harypasnbnble u 1iensie yucia 12.02

84 HarypanbHble u 11epie yucia 13.02

85 [IpuMeHeHne NpU3HAKOB ACIIUMOCTH LETBIX 14.02
quce

86 [IpuMeHeHne npu3HAKOB ASIUMOCTH LEbIX 17.02
qyuceln

87 [IpuMeHeHne nMpuU3HAKOB ACIIUMOCTH LETBIX 19.02
yucen: HOJl u HOK

88 [IpuMeHeHne nNpU3HAKOB ACIIUMOCTHU LETBIX 20.02
yucen: HO u HOK '

89 [IpuMeHeHne npU3HAKOB ASIUMOCTH LEIbIX 1.0
YHUCEJN: OCTATKH 110 MOAYJIIO

90 [IpuMeHeHne MpU3HAKOB ACITUMOCTHU HETBIX 2402
YHUCEJN: OCTATKH 110 MOAYJIIO
[IpuMeHeHne nMpU3HAKOB ACIIUMOCTH LETBIX

91 YyyCeN: aropuT™ EBKimMaa uis pereHns 26.02
3a/1a4 B IEJBIX YHCIIaX

92 KOHTp”OJ'ILHa}I paborta: "Teopus LenbIx 27.02
qyucen
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI- 28.02
CJIeJICTBUS
Cucrema v COBOKYITHOCTh YPaBHEHH.

94 PaBHOCUITBHBIE CHCTEMBI U CUCTEMBI- 03.03
CJIeJICTBUS

95 OCHOBHBIE METO/IbI PEUICHUS CUCTEM U 05.03




COBOKYITHOCTEU pallMOHAJIbHBIX YPABHEHUN

OCHOBHBIE METO/IBI PEILICHHUS CHCTEM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX 1 06.03
YpaBHEHUU

OCHOBHBIE METOJbI PEIICHUS CUCTEM U
o7 JUbI P 1 07.03

COBOKYITHOCTEH MOKAa3aTeIbHbIX YPABHEHUI

OCHOBHI)IC METOABI PCUHICHUA CUCTEM U
98 p 1 10.03

COBOKynHOCTCfI IIOKa3aTCIbHBIX ypaBHCHI/Iﬁ

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX 1 12.03
YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMuuecKux 1 13.03
YpaBHEHUU

[IpuMeHeHMe cHCTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTe HAYKH U peabHOM 1 14.03
KHU3HU, UHTEPIPETALHUS TOTyIEHHBIX
pe3yIbTaToB

[IpuMeHeHMe crCTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuYHbIX 001acTe HAYKH U peanbHOM 1 17.03
KHU3HH, UHTEPIPETALHUS TOTYIEHHBIX
pe3yIbTaToB

IIpuMeHeHNnEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuYHbIX 001acTe HAYKH U peabHOM
KHU3HH, UHTEPIPETALUS TOTYIEHHBIX

103 1 19.03




pe3yJIbTaToB

Kontposbnas padora: "Cuctemsl
palMOHAIBHBIX, UPPALMOHATBHBIX

104 20.03
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH"

105 PanmonansHbIe ypaBHEHHS C MapaMeTpaMu 21.03

106 ParnmonanbHbie HEpaBEHCTBA C MapaMeTpaMu 31.03

107 PanrionanbHbBIE CUCTEMBI ¢ TTapaMeTpamMu 02.04
HppanmoHanbHbie ypaBHEHUS, HEPABEHCTBA

108 bpat P P 03.04
C mapaMeTpamMu

109 HppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu 04.04
[Toka3zaTenbHbIC YpaBHEHUS, HEPABEHCTBA C

110 P P 07.04
napameTpamu

111 IToka3zaTenbHbIE CHCTEMBI C TAPAMETPAMHU 09.04
Jlorapudpmuueckue ypaBHEeHUs, HEPaBEHCTBA

112 pi P P 10.04
C mapameTpaMu

113 Jlorapudmuueckue cucTeMsl ¢ HapaMeTpamu 11.04
Tpuronomerpuveckne ypaBHEHUS C

114 P P P 14.04
napamMeTpamu
Tpuronomerpuueckrue HepaBeHCTBA C

115 P P P 16.04
napameTpamMu
TpuroHoMeTpuvecKne CHCTEMBI C

116 P P 17.04
napamMeTpamu
[TocTtpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIEIeH peabHbIX

117 Aenen b 18.04

CUTYallMil C MOMOIIBIO YPAaBHEHUH C
rapaMeTpamu




[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIeH peabHbIX

118 . . 21.04
CUTYalUi C OMOILBIO CUCTEM YPaBHEHHI ¢
napameTpamu
[TocTtpoeHue u uccnenoBaHue

119 MaTeMaTiI‘-IeCKI/IX MoJIeNIel peanbHbIX ) 23.04
CUTYalUi C OMOIBIO CUCTEM YPaBHEHHI ¢
napameTpamu

120 KonTponbnas padora: "3anauu c 24.04
napamerpamu”

121 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 25 04
3HaHuil: "YpaBHeHUs"

122 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS -804
3HaHuil: "YpaBHeHUs"

123 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 30.04
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU"

124 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 05.05
3HaHui: "HepaBeHncra"

125 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS
3HaHui: "HepaBeHncra"

126 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 07.05
3HaHui: "Hepasencrsa"

127 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 12.05
3HaHui: "l[IponsBoanas u e€ npumeHeHue"

128 [ToBTOpenme, 0600IIEHNE, CHCTEMATH3 AL 14.05
3HaHui: "l[IponsBoanas u e€ npumeHeHue"

129 KoHTponbHas paboTa 15.05

130 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16.05




3HaHui: "MHTerpan u ero npumeHenue"

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

131 . 1 19.05
3HaHui: "OyHkun"

132 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3 AN 1 2105
3HaHuii: "OyHkuun"
HToroBast KOHTpOJIbHAs paboTa

133 [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS 1 22.05
3HaHui: "OyHkun"

134 MNMoBTopeHue, 0606LLEHNE, cucTeMaTU3auus 1 23.05
3HaHWI: "OyHKUMN"

135 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL 1 1 26.05
3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 135 10
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