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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 KypCOB, a C IPYrod CTOPOHBI, (hOpMHUPYET
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
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHUMAaHUsl OCHOBHBIX TEHJICHLIUWA pa3BUTUS SKOHOMHKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX JI JalbHEHIIEro oOpa3oBaHHs U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMH anreOpbl M MaTeMaTHYECKOIo aHajlu3a pPa3BUBAET
YMEHUE HaxXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUSI C TTOMOILIBIO MHIYKUHUU U PacCyXIaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpPEaTUBHOE U KPUTHYECKOE MBILICHHE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydYarouIvecsl MOJYy4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPHpPETallMd  TOJyYEHHBIX  pELICHUH, 3HAKOMATCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOpBIM peanu3yeTcss Kak uYepe3 Y4eOHBIM wmarepual, CrnocoOCTBYIOIIUN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 34 IOJYYEHHBIN
pe3ysbTar.

B ocnoBe wmeroauku oOydeHus anreOpe M HayalaM MAaTeMaTHYEeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOLIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKINU U rpagukn», «YpaBHEHUs U HepaBeHCTBay, «Hauana
MaTEeMaTUYeCKOro aHanu3a», «MHo)kecTBa U JIOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
Jpyr Ipyra W MOCTETEHHO HACHIIIAACh HOBBIMH TeMaMU U paszjaenamu. JaHHBIN
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroliuecs OBIJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTYaIluH, PUMEHSITh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, IS
peIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJaud, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanusi. Ha ypoBHe cpeaHero oomiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHUs, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleun(dUyYecKue 3aJayd M OIepaluu: JeJIeHHe Haledio,
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 pacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MIOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUPA, IIMPOKO HCIONB3YIOTCS 000OIIeHHE U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbrare 0OydJarmuecs OBIAAEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHUS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UcCleoBaHNH (DYHKIIUN C TIOMOIIBIO MPOU3BOJHOM, MPH PEIICHUH MPHUKIATHBIX



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,
UppAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKE BBIPAXKECHUU,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEICTABICHUS
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-MeTOoIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 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 BbIpakaTb (POPMyJIaMH 3aBUCUMOCTH MEKIY
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: aHATUTHYECKOH, rpaduueckoil u crmoBecHo. Ero m3yudenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK M NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, OMpEeAeNsiTb HMX HauOOJbIINE W HaWMEHbILNE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UcKyccTBe. OOyuarouiuecs: y3HAIT O



BBIIAIOIIMXCST pe3yJibTaTaX, IMOMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprxarenpbHO-MeTOAUYECKas TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMAaTUKU
U TpeiaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxxHO AaTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MAaTE€MaTHKH KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUW U CJEJOBAHUE OIpPEJICIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS
oOy4Jaronuxcs, N03BOJIIET UM CTPOUTH CBOM PACCY’KJIEHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIICHUSI.

B yueOHOM Kypce «AnreObpa W Hayaja MaTEMaTUYECKOIO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHBIX
CUTYyallUi, WCCIEAOBAHMS 3TUX MOJENEH C IMOMOUIbIO ammapara ajiredopbl U
MaTEMaTUYECKOr0 aHalln3a, WHTEPHpPETAMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOro Kypca IIMPOKO MCHOJB3YEeTCsl AJsl PelleHUs NPUKIAIHbIX 3axad. [lpu
pellIeHuH  peajbHBIX  MPAKTUYECKUX  337ady  oOydaroluecss  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3YUEHHsI BCeX TeM y4eOHOro Kypca «AnreOpa 1 Hayana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTHYECKOTO
aHanuza» otBoauTcsa B 11 kiacce — 136 yacoB (4 dyaca B HEJIENIO).



COJAEPKAHUE OBYUYEHUA
11 KIIACC

Yuciia 1 BbIYMCICHUS

Harypanbhble u nenblie yucna. [I[pumeHeHne Npu3HAKOB JIEMMOCTH LEJIbIX
qyuces, HauOoJbuik oOuuid nenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurMa EBkinuaa s penieHus
3a/1a4 B LEJIBIX YUCIIAX.

KommuiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpUuecKass (OpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKue Onepalnuyd ¢ KOMIUIEKCHBIMU
yrcaamMu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHr M3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHNs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHH W HEPAaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHYECKMX  YPAaBHEHHMH C  IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PenieHne TpuroHoMeTpuYeCKUX HEPABEHCTB.

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

OCHOBHBIE METO/BI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUYECKUX YPABHEHU.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[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 xommosuruu GyHknuii. ['eomerpudeckue 00pa3bl ypaBHEHUU W
HEpaBEHCTB Ha KOOPJIWHATHOM TUIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

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

Hcnonp3oBanue rpadukoB (GyHKIMHA Ui HCCIENOBAHUS MPOLECCOB 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/adax, Uil ONPENCIICHUS] CKOPOCTH M YCKOPEHMS IMpolecca,
3aJIaHHOTO (HOPMYJIION MK TpauKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBOoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoX1eHUs TepBOOOPA3HBIX.

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

[IpumeHeHnne uHTErpana s HAXOXACHUS IUIOMIAAEH IUIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuanbHbIX ypaBHeHUN. MartemaTudeckoe
MOJICIMPOBAHUE PEANTbHBIX IMPOILIECCOB C TOMOIIBI0  AuddepeHIInaIbHbIX
YPaBHECHUM.



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

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOTUsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKM U JEATEJbHOCThIO YUE€HOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3NYecKash aKTUBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pa3uuHbIM  chepaMm  MPOodEeCCHOHAIBHOM  JIESITEIbHOCTH,  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 AKTHBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI100ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEJICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue geicTBUs:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000IIEHHS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPKIACHUSIX, Mpejiarat KPUTEPUHU IJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

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

BBIOMpaTh Crmoco0 penieHus YydeOHOW 3agauu  (CpaBHHMBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Y4&ToM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMHU, TIPOIIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMIpPOILlECCa, a TaKKe BbIIBUraTh
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 PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
(dbopM npeacTaBIeHNUS;

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

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh pa3jM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPEe3eHTAlMU U 0OCOOEHHOCTEN ayTUTOPHUHU.



PeryasiTuBHbIe YHMBepcaJbHbIe YueOHbIE AeicTBUSA

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUS C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(DOPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTATOB, BIAICThH
criocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI Tpollecca MW pe3yibTaTa pPEIICHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSM, OOBICHITH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YIhTaTOB NEATCILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBUAYaJIbHOM
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATh 1€Jb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbl pabOT, JOrOBapuUBaThCs, OOCYXKIaTh TMPOLECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 11 kiacce oOydaromuiics MHOJYYUT CIETYIOIINE
MpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMmbl y4eOHOTO
Kypca «Auredpa 1 Hayajla MaTEMaTHYECKOTO aHAJIN3ay:

Yucia ¥ BIYMCICHUSA:

CBOOOJIHO OMEpUpOBaTh MOHATHUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOYKECTBA HATypaJbHbIX M LEJIBIX YUCEN, UCIIOIb30BaTh NPU3HAKU JIEIUMOCTU
uenbix yucen, HOJl n HOK nHaTypalibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOJHO OMEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBAaTh
HaTypaJbHBIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;



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 KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO ONEpUPOBaTh 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 [0 YCIOBHUIO 3aJ]1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUThb T€OMETpUYECKHEe O00pa3bl YypaBHEHM U  HEPABEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMHU: TpaUKH  TPUTOHOMETPHUUECKHX
(yHkmii;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havajsa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeNOBaHUs (DYHKUIMHU Ha MOHOTOHHOCTb
U DKCTPEMYMBI;



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

WCIIOJB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4IlIEro pEUIeHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTH M YCKOPEHHs Tpoliecca, 3aJaHHOro (GopMmysion uiu
rpaduxom;

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

HAXOJUTh TJIOMIAIH MIIOCKUX (GUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPAJIa;

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

penaTh NMPUKIAAHBIE 33a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHAIU3a.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
1 I/ICCJ'IG,HOBaHI:Ie (GYHKIMH C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppaunoHanbHble, IOKa3aTeIbHbIE U 24 1
norapupMHUECKHe HEPABEHCTBA
KommnekcHeie yncna 10 1
HatypanbHble u nensle uncia 10
CucTeMbl pallMOHATIBHBIX, UPPALMOHATIBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16
9 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3ALIMS 16
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 6 0




IHOYPOYHOE IIVTAHUPOBAHUE

11 KITIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[TpuMeHeHne IPOU3BOTHOMN K
WCCJICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCIeIOBaHUIO (PYHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

01.09

04.09

06.09

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

07.09

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnaenue HanOOJIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

08.09

11.09

13.09




Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GYHKIIUU Ha OTPE3Ke

14.09

Haxoxnenne HanOoJIbIIEro u
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

15.09

10

11

12

Haxoxnenune HanOopIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(byHKIHMU Ha OTpe3Ke

Haxoxnenue HaubombIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM
(GyHKIMU Ha OTpe3Ke

18.09

20.09

21.09

13

[Ipumenenne npou3BOTHOM IS
HaXO0JICHUS HAWITYYIIIETO PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

22.09

14

15

16

[IpumeneHnne npou3BOTHOM IS
HaXO0JICHUSI HAMJTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION WITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIION UITn

25.09

27.09

28.09




rpaduKoM

17 Kommnosumus hyHkmmi 29.09

18 Komnozunus pyHkuuit 02.10

19 Komnozunust pyHkuuit 04.10
I'eomeTpuueckue o0pa3bl ypaBHEHUN Ha

20 PHHEETHE 05pA3hl P 05.10
KOOPAMHATHOH MJIOCKOCTU
I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha

21 P . P P 06.10
KOOPAMHATHOH MJIOCKOCTH
KonTponbnas pabora: "UccnenoBanue

22 POILHT P AoBany 09.10
(GYHKUIMH C TOMOIIBIO TPOU3BOAHOM
IlepBooOpasHasi, OCHOBHOE CBOMCTBO

23 1Y p > 11.10
IepBOOOPA3HBIX

24 [lepBooOpa3HbIe AIeMEHTAPHBIX (OYHKITHIA. 1510
[TpaBuia HaX0XIEHHUS IEPBOOOPA3HBIX '

o5 IlepBooOpazHbIe 1eMEHTAPHBIX (DYHKIHHA. 13.10
[TpaBuia HaX0XIEHUS EPBOOOPA3HBIX '
NHurerpai. I'eoMeTpu4eCKUN CMBICI

26 P P 16.10
UHTeTrpaja

97 Brruucnenue onpenenéHHoro HHTerpaa 18.10
10 opmyie HrloTona-Jleit6unmna '

98 Brruucnenue onpeaenéHHOro MHTErpana 1910
no opmyne Herotona-JlelioHuma '
[TpumeHeHne MHTETpaa A1l HaXOXKACHUS

29 PHMEHEY Tpaa A 8 20.10
TUIOIIAIeH TIOCKUX QUTyp
[TpumeHeHne MHTETpaa sl HaXOXKACHUS

30 - rpaa A 8 23.10
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pereHunit quddepeHraIbHbIX 25.10




YpaBHEHUU

[Tpumeps! pemenunit auddepeHImaIbHbIX

32 . 26.10
ypaBHEHHA
MaremMaTHueCcKoe MOJICIIUPOBAaHHUE

33 peaTbHBIX MPOIIECCOB C MTOMOIIBIO 27.10
mudpepeHInaTbHBIX YPAaBHCHUM
Kontponsnas pabdora: "[leppooOpaznas u

34 TPOTIBHATD PBOCBP 08.11
UHTETpal
Tpuronomerprudeckue QyHKIHH, UX

35 pu ™ bymxu 09.11
CBOWCTBA U TpapuKu
Tpuronomerpuveckue GyHKINHU, UX

36 - P Oy 10.11
CBOWCTBA U TpapuKu
Tpuronomerprudeckue QyHKIHH, UX

37 pHl P Py 13.11
CBOMCTBA U rpaduKu
Tpuronomerpudeckue QyHKIHH, UX

38 pu p dymxn 15.11
CBOMCTBA U TrpaduKu
Tpuronomerpuyeckue GyHKIHH, UX

39 pu P yHK 16.11
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YpaBHEHUM C TTOMOIIBIO 17.11
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH C TOMOILBIO 20.11
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IOMOILBIO 22.11
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OTb60p KOpHEH TPUTOHOMETPHUECKUX 23.11




YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44 24.11
HEPABCHCTB
Penrenne TpUroHOMETPUYECKUX

45 27.11
HEPaBEHCTB
Pemenue TpUroHOMeTpUYECKHX

46 P p 29.11
HEPaBEHCTB
Pemenue TpuroHOMeTpUYECKHX

47 P P 30.11
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI. 01.12
Tpuronomerpuieckue HepaBeHCTBA"
OCHOBHBIE METOBI PEIICHUS

49 P 04.12
MOKa3aTeIbHbIX HEPAaBEHCTB
OCHOBHBIE METOBI PEIICHUS

50 P 06.12
MMOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

51 P 07.12
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

52 P 08.12
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS 111
Jorapu()MUIECKHX HEPABEHCTB '

54 OCHOBHBIE METOBI PELICHUS 1312
norapuMUYECKUX HEPABEHCTB '

55 OCHOBHBIE METOBI PEIICHUS 1412
norapuMUYECKUX HEPABEHCTB '

56 OCHOBHBIE METO/TbI pEIICHUS 15.12




norapuMUYECKUX HEPABEHCTB

OcCHOBHEBIE MCTOJbI pCHICHUSA

57 18.12
UppaIroOHaAIbLHBIX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

58 AR P 20.12
HPPallMOHAIILHBIX HEPABCHCTB
OCHOBHBIE METOIBI PEIIEHUS

59 ABLD 21.12
UppaIroOHaAIbLHBIX HEPABEHCTB
OCHOBHBIE METOBI PELIEHUS

60 ARLP 22.12
UppaIroOHaAIbLHBIX HEPABEHCTB
I'paduyeckre METOOBI PELIEHUS

61 pad AAbL pettier 25.12
UppaIMOHAILHBIX YPaBHEHHH
I'padnueckue MeToanl perieHus

62 pad Ibl peLen 27.12
UppaIMOHATLHBIX YPaBHEHHMA
I'padmueckre MeTOIbI PELICHUS

63 pad AAbL petit 28.12
MOKa3aTeabHbIX YPaBHCHUN
I'padmueckre MeTOIbI PELICHUS

64 pad bl P 29.12
MOKa3aTeIbHBIX HEPABEHCTB
I'padnueckue MeToanl perIeHus

65 p (b ABLD . 10.01
JorapupMHUUECKUX YpaBHCHHUI
I'padmueckre MeTOIbI PELICHUS

66 pad Bl P 11.01
JorapupMHUUECKUX HEPABEHCTB
I'paduyeckre MeTOIbI PELICHUS

67 pad AR P 12.01
JorapupMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI PEIICHUS

68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX 15.01
YpaBHEHUI
I'paduyueckre MeTOIbI PELICHUS

69 pad Bl P 17.01

IIOKa3aTCJIbHBIX U J'IOI‘apI/I(l)MI/I‘ICCKI/IX




ypaBHeHHUI1

70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHaibHbie,
MOKa3aTeabHbIe U IoTapuMUuecKue
HepaBeHCTBA"

18.01

19.01

22.01

73

KomruiexcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMILJIEKCHOTO YuClia

24.01

74

75

76

KomruiexcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKast (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

25.01

26.01

290.01

77

78

79

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

N300parkeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAMHATHOM TUIOCKOCTH

®opmyna Myaspa. Kopau N-oii ctenenu u3
KOMIIJIEKCHOTO YHUCIIa

31.01

01.02

02.02

80

®opmyna Myaspa. Kopau nN-oit ctenenu us
KOMIIIEKCHOTO YHCIIA

05.02




HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII AJIA

81 perieHust GU3NIECKUX U T€OMETPUICCKUX 07.02
3aa4y
Konrtponsnas padora: "KomriuiekcHsie

82 ; 08.02
qucia

83 HarypanbHble u 11enpie yucia 09.02

84 Harypanbnblie u 1iensie yucia 12.02
[IpumeHeHne MpU3HAKOB AETUMOCTH

85 p p 14.02
IEJTBIX YUCEeIT
[IpuMmeHeHne MpU3HAKOB AETUMOCTH

86 P P 15.02
LEeJbIX YUCell
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

87 16.02
uensix yucesn: HOJl u HOK

88 [IpuMmeHeHne MPU3HAKOB AETUMOCTH 19.02
nenbix ncerr: HOJ[ u HOK '
[IpuMmeHeHne MPU3HAKOB AETUMOCTH

89 P P 21.02
L[EJIBIX YUCEI: OCTATKH 110 MOJYITIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

90 P P 22.02
IIEJTBIX YUCEII: OCTATKH 110 MOTYJTO
[IpuMmeHeHne MpU3HAKOB AETUMOCTH

91 LIEJIBIX YHCEN: alrOpuT™ EBKIMIa s 26.02
pelIeHUs 3a]1a9 B IIEJIBIX YHUCIax
CucremMa ¥ COBOKYTHOCTh YpaBHEHUH.

92 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- 28.02
CIIEJICTBUS
Cucrema 1 COBOKYITHOCTh YpaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- 29.02

CICOCTBUA




94

CucremMa 1 COBOKYTHOCTh YPaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

01.03

95

96

97

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH MppalMOHAIIBHBIX
YpaBHEHUI

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

COBOKYITHOCTEH MOKa3aTeJIbHBIX
ypaBHEHUH

04.03

06.03

07.03

98

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

11.03

99

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

13.03

100

101

102

OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

IIpuMeHeHNEe CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 337134 U3
pa3nuYHbIX 001acTe HAYKH U peabHOM
KU3HU, HHTEPIPETALUs OTyYEeHHBIX
pe3yIbTaToOB

[IpuMeHeHNEe CUCTEM K PELICHHUIO

MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuYHbIX 001acTeil HAYKH U peanbHOM

14.03

15.03

18.03




KU3HHU, UHTEPIIPETAIUS TOTYYSHHBIX
pe3yJIbTaToOB

[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHUUYECKUX 3aa4 U 3a7ad u3

103 pa3nUYHBIX 001aCTeH HAYKH U PeaTbHOM 20.03
KHU3HHU, UHTEPIPETALUS TTOTYIEHHBIX
pe3yJIbTaToOB
Kontposnbnas pabora: "Cuctemsi

AIIMOHAJIBHBIX, HPPAIIHOHATEHBIX

104 patt ppatt 21.03
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHUH"

105 PanmonansHble ypaBHEHHS ¢ TapaMeTpaMu 01.04
PanmonansHble HepaBeHCTBa C

106 N P 03.04
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMHu 04.04
UppatmonansHble ypaBHEHUS,

108 PPatt P 05.04
HEpaBEHCTBA C MapamMeTpamMu
HppanunoHalibHbIE CUCTEMBI C

109 bp 08.04
napamMeTpamu
[Toka3zaTtenpHBIE YpaBHEHUS, HEPABEHCTBA C

110 P P 10.04
napamMeTpamu

111 IlokazarenabHbIE CUCTEMBI C TApaMeTpaMu 11.04
JlorapupmMuueckre ypaBHEHUS

112 P P ’ 12.04
HEpaBEHCTBA C TTapaMeTpaMu
Jlorapudmuueckue CUCTEMBI ¢

113 pi 15.04
napameTpamu
Tpuronomerpuieckre ypaBHEHUS C

114 P P P 17.04

napameTpamu




115

TpuroHnomeTpruyeckue HEPaBEHCTBA C
napameTpamu

18.04

116

117

118

119

TpUroHoMeTpUIECKUE CUCTEMBI C
rapameTpamu

[Toctpoenue u uccienoBaHue
MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallMil C MOMOIIBIO YPAaBHEHUH C
rnapameTpamu

HOCTpOGHI/Ie Hn UCCIICIOBAHUC
MAaTEMATHYCCKHUX MOI[GJ'IGFI PCaJIbHBIX

CI/ITyaI_[I/Iﬁ C IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C mapameTpaMu

HOCTpOGHI/Ie Hn UCCIICOOBAHUC
MAaTEMATHYCCKHUX MOI[GJ'IGFI PCaJIbHBIX

CI/ITyaI_[I/Iﬁ C IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C rmapamMeTpamMu

19.04

22.04

24.04

25.04

120

[ToBTOpenue, o6o0IEHNE,

cUCTeMaTu3auys 3HaHui: "YpaBHeHus"

26.04

121

122

[ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IEeHNE,

cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

27.04

02.05

123

[ToBTOpenue, o6o0mEH e,

CUCTEMAaTH3alus 3HaHU|: "Y paBHEHUSI.

Cucremsl ypaBHeHUI"

03.05

124

125

[ToBTOpenue, o6o0mEeH e,

cucteMaTtu3anus 3Hanuii: "HepaBencraa"

[ToBTOpenue, 06001IeHNE,

06.05

08.05




cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, 0600mIEeHNE,

126 " . 1 13.05
cucremaru3anus 3HaHwii: "HepaBeHcTBa
[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1 15.05
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

128 cucteMaTtu3anus 3Hanuii: "[IponsBoaHas u 1 16.05
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

129 cucremarusauus 3HaHui: "[IponsBogHas u 1 17.05
e€ npumeHeHue"
[ToBTOpeHME, 0000MIICHNE,

130 crcreMaTu3anus 3HaHuii: "MHTerpan u ero 1 20.05
npuMeHexnue"

131 [ToBTOpenue, 06001IeHNE, 1 2205
cucTeMaTu3anus 3HaHui: "Oynkuun" )

132 [ToBTOpenue, o6o0IIEHNE, 1 23.05
cucTeMaTu3aus 3Hanui: "OyHkuun" '

133 [ToBTOpenue, o6o0IIEHNE, 1 24,05
cucrtemaTtusanus 3Hanuil: "OyHkuun" '

OBILIEE KOJIMYECTBO HACOB I10 133

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Anrebpa u Hauana mareMaTrueckoro aHanuza. 10-11 kinaccel. (6a30BbIH U yTTyOJIeHHBII
ypoBHH) - AnumoB A.I., Komsirua FO.M. u np. Mockaa. [IpocBemenne

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Anre6pa 1 Hayaa MaTEMaTUYECKOT0 aHaNK3a. J{MJaKTHUYeCKUe MaTeprabl K y4eOHUKY
HI.A. Anmumos u apyrux 10 knacc yue6HOe mocobue 11 001eo0pa3oBaTeIbHbIX OpraHU3aHn:
0a30BbIif U yriry0aennsnii yposenb. M. U. [llabynun, M.B.TkaueBa, H.E.denoposa-10-¢
uznanue.M.: [Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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