MHWHUCTEPCTBO ITPOCBELEHUSI POCCUHCKOH ®EJIEPALIMH

MBOY "Cpeanss mkosna Ne 76 um. Xo llIu Muna' r. YibsiHOBCK

PACCMOTPEHO COI'JTACOBAHO KJIEHO
PykoBoauresns [IIMO 3aMeCTUTEJb JMPEKTOpa 7, : EK\OJ’""
7/ #9  MmamaMM. o YBP / ‘jpe‘"“ i

* goAxe Tvog

G eseee og
K~ You
5

IIporokon Nel ot
« 30» aBrycra 2024 r.

PABOYAS TIPOI'PAMMA
(ID 629773)

[OKYMEHT NOAMMUCAH
QNEKTPOHHOWM NOANNCHIO

CepTudumkat:
00899F9CBOBFIBOAEB5BF837341E8A8D2A
Bnapeneu;: Mpeuyko Jliogmuna deaoposHa
[OencteuteneH: ¢ 27.02.2024 go 22.05.2025

\.

\

yqeﬁnoro npeamera «Anreﬁpa M Ha4yaJila MaTeMaTH4YeCKOro aHaJiisa.

Yraybsnenubiii ypoBeHb»

s obyyaromuxcsl 1 knacca

Vyurens: Jlankosa O.B.



MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IPOrpaMMme CpeHero o0Iero oOpa3zoBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMAaTUYECKOTO aHallM3a 3aKja/ibIBaeT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIONB30BaTh WX AJIA JajbHEHIIero oopa3oBaHus U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PacCyKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHaM3a» 00ydYarIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHHs MPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTLHOCTH, TpeOyIomel TPOJOKUTEIHPHON KOHIIGHTPAllMd  BHUMAaHWSI,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKUE JHHUM H3YYalOTCsl Ha MPOTSHKEHUH JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX JUCHMIUIMH, TAaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBEpIIAET
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHANbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€OSI MCIOJIB30BAaHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palOHANBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOTOJMHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHaIbHBIX M UPPAIMOHATIBHBIX YHCeN, apu(METHIECKUE OTMEpaIliy, a TaKxKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS Ul PELICHUS pa3iNyHBbIX 3a/1a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOuiero oOpa3oBaHMs, MOCKOJIBKY B KaXJI0M
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB U CHUCTEM, a TakXke 3anad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkatenbHasi TUHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJHUT  JAJIbHEWIIEee  pa3BUTHE  AITOPUTMHYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBI JJIi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEN0BATEIbHOCTh U3YUEHN MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBS3aHO KaK ¢ MaT€MaTUYECKUM AHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaepKaTebHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUMN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AIIMH, UCTI0JIb30BAHUIO aHAJIOTHiA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKIMMA, ONpeAenaTb MX HauOOdbIIME W HAUMEHbIINE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HAWIydlllee pEUIeHWEe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOydaromuecs: y3HaIT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIoruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUS B eauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOroCcTh OOOCHOBAaHMM M CJIEIOBAHHE OMNpPeACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMii, WCCIACAOBAHMS DJTHX MOJEJIEH C TIOMOIINBI0 ammapara anreOpsl u
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEAIbHbIX  NPAKTUYECKUX  3a1ad  oOydaroniuecss  pa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCCe U3yUEHUS BCEX TeM yu4eOHOTo Kypca « Anrebpa u Havana
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Yuciia 1 BbIYMCICHUS

HarypanbHbie u nenble yncna. [[pumeHeHne NpU3HAKOB JIEMMOCTH LIEJIbIX
qyuces, HauOoJpmuik oOuuid aenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkiuaa i pemeHus
3a/1a4y B LEJbIX YHCIIAX.

KommiekcHple uymcna. AnreOpanyeckas W TPUTOHOMETpHUECKas (POPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue Omnepaluud ¢ KOMIUIEKCHBIMU
yrcnaMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn W3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs PEIICHHS (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0Op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHMH C  IMOMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palUMOHAIbHbIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHH.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMM, CUCTEM WM  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCKUX 3aJady M 3aJad M3 pa3IuyHbIX 00JiacTeld HayKu U peabHOU
YKU3HH, UHTEPIPETALMS OTYYEHHBIX PE3YIbTaTOB.

DyHKIUHN U TPAPUKHU

I'padux xommosumuu ¢Gyuknuii. ['eomerpudeckue 00pa3bl ypaBHEHUU W
HEpaBEHCTB Ha KOOPJIAWHATHOM TUIOCKOCTH.

Tpuronomerpruueckure PyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckne meTonpl pelleHUs ypaBHEHH U HepaBeHCTB. ['paduueckue
METO/IbI PELICHH 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TPOLECCOB U
3aBHCHMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HMU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a



[TpumeHneHre MPOU3BOIHON K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonbIIEro W HAMMEHBLIETO0  3HAYEHUU
HENPEepHIBHON (YHKIIMH Ha OTPE3KE.

[IpuMeHeHnE NPOU3BOJHOM I HAXOXKICHUS HAWJIY4Ilero pElICHUs B
NPUKIAIHBIX 3a/adax, Uil ONpPEAEIICHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

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

HNuTerpain. ['eomeTpuueckuu CMBICJI MHTErpala. Brruucinenue
onpenenéHHoro uaTerpana o gopmyne Hetotona-JIeionua.

[IpumeHnenue uHTErpana s HaXOXACHUS IUIONIANEeH IJIOCKUX (QUryp u
00BEMOB F€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICIUPOBAHUE PEATbHBIX IMPOILIECCOB C TOMOIIBI0  AuddepeHIInaIbHbIX
YPaBHECHUM.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBATh C COI[MAJLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIO0OUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M  TPEOOpPA3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TakKe BbIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca M pesyibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHJUBHUIYyaTbHOMN
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMoBBIX Gopmax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 11 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OMNEpUpOBaTh TMOHSATUSIMHU: HATypalbHOE U LEJO€ YHUCIIO,
MHOKECTBA HATYPAJIBbHBIX W LEIBIX YUCEI, WCIOJb30BaTh IMPU3HAKU JECIUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJIsl pelieHus 3a7a4, IPUMEHSTh
anroput™ EBKknuza;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJYJIO, 3alKChIBATh
HATypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUHUCIICHUS,



CBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METUUECKHE ONepalii ¢ HUMU H
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHSITh  HEO0OXOIUMbIe  (QOPMYJBI  JJIsI  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coaepKalye MOAYJIU U apaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs] YPaBHEHUN 1 HEPaBEHCTB, a
TAKXKE 3a/71a4 C [MapameTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI IO YCIOBUIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUThb T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPaBEHCTB HA
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIEN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;



HAXOAUTh HauOoJbllIee U HAaNMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3ajadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs TIpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpall, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTterpai no popmysie Herotona-JIeitonua;

HAXOJIUTh TJIOMIAIHN MIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
cocTaBJICHUs TU(PPepeHIINATbHBIX YPaBHEHU;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKkTepa, CpeACTBAMU MaTEMAaTUYECKOT0 aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
1 I/ICCJ'Ie,HOBaHI:Ie GYHKIUH C TOMOIIBIO 29 1 +1(8xo/mas)
MIPOU3BOIHOM
2 [TepBooOpa3Hast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1+1(1 nonyr)
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie ynucna 10
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 16 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 12 0







HOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[TpuMeHeHne IPOU3BOTHOMN K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mporu3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
uCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnaenue HaHOOJIBIICTO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIIMU Ha OTpe3Ke




Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIMU Ha OTPE3Ke

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GbyHKINU Ha OTpE3Ke

10

11

12

Haxoxnenune HanOompIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM
(bYHKIIMH Ha OTpE3Ke

BxonaHasg guarHocruka

13

14

15

16

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAWJTYYIIIETO PEIICHUs B
MIPUKJIATHBIX 3a/1a4ax

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nponu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOTO GOPMYIION UITH
rpaduKom

17

Komnoszunus ¢pyHkimit




18

Kommosurus ¢hyHKImit

19 Kommnosumus hyHkmmii

20 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

91 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas pabdota: "UccnenoBanue
(GyHKIHUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpazubie AeMEHTAPHBIX (YHKIIUA.
[IpaBuia HaxOX/1€HNS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie 3eMEHTapHBIX (YHKIUH.
[IpaBuia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpudecKnii CMBICI
UHTErpaa

97 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JIeiiOnuna

28 Brruncnenue onpenenéHHOro HHTerpaia
o gopmyne HeroTona-JleiiOnuma

29 [IpumeHeHne nHTerpana s HaxoXKIACHUS
TUIOIIAEH TUIOCKUX GUTyp

30 [IpumeHneHue nHTerpaia A HaX0XKACHUS
00BEMOB reOMETPUYECKHX TEJ

31 [Tpumeps! pemeHuit qudQepeHIraIbHbIX
ypaBHEHUH

39 [Ipumeps! pemennit AuddepeHnnaIbHbIX

YpaBHEHUI




33

MaremaTrnueckoe MOAECIMPOBAHUE
peabHBIX MPOIECCOB C TOMOIIBIO
mudepeHIaTbHBIX YPaBHCHUM

34

35

36

Konrtponsnas padora: "[lepBooOpasnas u
uHTerpan”

Tpuronomerpuueckue GyHKINH, HX
CBOIiCcTBa M rpaduku

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37

38

39

Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GYHKIHH, HX
CBOICTBa U rpaduku
Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBA U TpapuKu

40

41

42

43

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

O160p KOpHEH TPUTOHOMETPHUIECKHIX
YPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

Pemrenne TpuroHoMeTpudecKux




HEPABEHCTB

Pemenne TPUT'OHOMETPHUICCKUX

45
HEPaBEHCTB

46 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHbBIE METO/IbI PEeILICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIC METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OCHOBHbBIE METO/IbI PEeILICHUS

HMPPALMOHAIIBHBIX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

>8 UppaloHaAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELLICHUS
UppalnoHaAIbHBIX HEPABEHCTB
61 I'paduueckue METObI PELICHUS
UppaloOHAIbHBIX YPaBHEHHH
62 I'paduueckue METOIbI pEeLICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
63 I'paduueckue MeTo bl peLIeHus
[I0Ka3aTeIbHbIX YPaBHEHUN
64 I'paduueckue METOIbI pELICHNUS
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI peLICHUS
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTO bl peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapU(OMUIECKUX
YpaBHEHUI
I'paduueckue MeToIbI peLIeHUs
69 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
70 I'paduueckue MeTO bl peLIeHUs

IIOKa3aTCIbHBIX U J'IOl“apI/I(I)MI/I‘-ICCKI/IX




HEPABEHCTB

I'padmueckue MeToabl pemeHus

71 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPABEHCTB
Kontponbnas padota: "UpparnmonaibHbie,

72 MOKa3aTeIbHBIC U JJOTapU(PMUUECKHE
HepaBeHCTBA"

73 KontposnbHas pabota 3a nepoe
MOJIyrOJ1e
KomriekcHeie uncna. AnreOpanyeckas u

74 TPUTOHOMETPHYECKask (OPMBI 3aIHCH
KOMILJIEKCHOT'O YHUCIIa

75 Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

76 Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMU

77 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJAMHATHOM TNIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPJAMHATHOW TNIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMITJIEKCHOTO YHUCIIa
[IpuMeHeHne KOMIUIEKCHBIX YMCEI JUIs

81 peteHust GU3NYECKUX U reOMEeTPUIECKUX
3a1a4y

82 Kontponsnas padora: "KomruiekcHbie




yucia"

83 HarypanbHble u 1ienple yucia

84 HatypanbHble u Lenbie uncia

85 [IpumeHeHne NpU3HAKOB AETUMOCTU
LIEJIbIX YUCEl

86 IIpuMeHeHMe NPU3HAKOB 1ETUMOCTH
LEJIBIX YnCell

87 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucen: HOJl u HOK

88 [IpuMeHeHne NPU3HAKOB J1€IUMOCTH
uensix yucen: HOJl u HOK

89 [IpuMeHeHne NPU3HAKOB J1€IUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpuMeHeHne NPU3HAKOB 1€TUMOCTH

91 LEeNbIX YuCcell: anroput™ EBkinaa mis
pelIeHns 3a/1a4 B LEJIbIX YHCIax

92 KontponbHas pabota: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

94 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOBI PELLIEHUS CUCTEM U

COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI




96

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEW MPPallMOHATBHBIX
ypaBHEHUU

97

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

98

99

100

OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4ecKux
ypaBHEHUH

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4eCKUX
ypaBHEHUH

101

[IpuMeHeHne cUCTEM K pELIEHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTell HayKH U peabHOM
YKU3HU, UHTEPIIPETALUs IIOJY4EHHBIX
pe3yabTaToB

102

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
YKU3HU, UHTEPIIPETALUS II0JTY4YCHHBIX
pe3yabTaToB

103

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7ad U 3a7a4 u3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, UHTEPIPETALUS [TOJTyYEHHBIX




pE3yJIbTaTOB

Kontposbnas pabora: "Cucremsl
palMOHANIBHBIX, UPPALUOHATBHBIX

104
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHHUH"

105 PanmonansHbIe ypaBHEHHS C MTapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PanvoHaneHbBIE CUCTEMBI € ITapaMeTpaMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IToka3aTenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHeHUS,
HEPaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue cuCTeMsI ¢
napameTpamu

114 Tpuronomerpuieckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C
napameTpamu

116 Tpuronomerpudecknue CUCTEMBI C
napameTpamu

117 [TocTpoenue u uccnenoBaHue

MATEMATHUYICCKUX MOHeHeﬁ PEATBbHBIX




CUTYalHi C MOMOILBIO YPABHEHUN C
rapameTpamu

118

[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIEN peaIbHBIX
CUTYallMi C IIOMOIIBbIO CUCTEM YPABHEHUHN
C mapaMeTpaMu

119

120

121

ITocTpoenue u ucciieoBanue
MaTEeMaTHYECKUX MOJEIEN peaabHbIX
CUTYallMi C IIOMOLIBbIO CUCTEM YPAaBHEHUIN
C mapameTpaMu

KonTponbnas pabora: "3amgauu ¢
napameTrpamu"

[ToBTOpeHME, 0000IIECHNE,
cucTtemaTusanus 3HaHuil: "YpaBHenus"

122

123

124

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTu3alus 3HaHWi: "Y paBHEHUS.
Cucremsbl ypaBHeHU"

[ToBTOpenue, 06001IeHNE,
cucreMarnsanus 3HaHui: "HepaseHncraa"

125

[ToBTOpenue, 0600MIEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"

126

127

[ToBTOpeHue, 06001IeHNE,
cuctemaTtusanus 3Hannii: "HepaBencrsa"
[ToBTOpenue, 06001IeHNE,

cucreMaru3auus 3HaHui: "IIponsBoaHas u
e€ npumeHeHue"




[ToBTOpenue, 060061IeHNE,

128 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 06001IEHNE,

129 cucreMmarusanuus 3Hanui: "lIponsBoanHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIECHNE,

130 cucremMaru3anus 3Hanuii: "MaTerpan u ero 1
npuMeHexnue"

131 [ToBTOpeHME, 0000MIIECHNE, 1
cucreMaTu3anus 3HaHui: "Oynkuun"

132 [ToBTOpeHue, 06001IEeHNE, 1
cucreMaTtu3anus 3HaHu: "Oynkuun"

133 [ToBTOpeHue, 0600IEeHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

134 HToroBast KOHTpoJIbHAS paboTa

135 HToroBast KOHTpOJIbHAS paboTa 1 1

136 [ToBTOpEHwUeE, 0606H.[CHI:IC, 1
CUCTEMaTH3aIis 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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