MHHHUCTEPCTBO IMPOCBEIIEHUS POCCUMCKOM ®EJIEPAIIIN
MunuctepcTBo o0pasoBanus Psizanckoil 001actu
YnpasJ/jieHue 00pa3oBaHusi U MOJIOIE:KHOM MOJUTHKA MYHUITUNIATIbHOTO
o0pa3oBaHMs - TOPOACKOH OKPYT
ropoa CkonuH Psizanckoii 00s1acTH

MBOY COHI Nel r.Ckonuna

MoanucaHo undposoi noanucobio: B.B. KypakcrHa

DN: cn=B.B. KypakcrHa, o=MBOY COLL N21 r. CkonuHa, ou,
email=school1.00@mail.ru, c=RU

[Hara: 2025.01.23 16:48:05 +03'00"

COI''TACOBAHO YTBEPX/IEHO
MeTtoacoBeTt Hupexrop

[IpoToxoin Nel

ot «30» aBrycra2024 . N3] Kypakcuna B.B.

ot «02» centsi6ps 2024 t.

PABOYASI TIPOTPAMMA
(ID 1725679)

Y4eOHOro npeamMera «AJjredpa u HaYaJIa MATEMATHYECKOI0 AHAJIU3A.
Yriy0JieHHbIi YPOBEHb)

m1st ooygaromumxest 11 kiacca

CocraButenb: MakeeB A.B., yunutenb MaTeMaTHUKH

r. Cxkonnn,2024



MMOACHUTEJIBHASA 3AIIMCKA

VYueOHblil Kypc «AureOpa W Havala MaTeMaTHYECKOTO aHAIM3a» SBIAETCS OIHUM U3
HanboJiee 3HAYMMBIX B TPOrpaMMe CpPEIHEro oOIIero oOpa3oBaHUs, IMOCKOJIBKY, C OJHOU
CTOPOHBI, OH OOecrne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y [Uisi HM3y4eHHs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYroi CTOPOHBI, (POPMHUPYET JIOTHUYECKOE M aOCTPAKTHOE MBILUICHHE
o0yyaroImuxcsi Ha YpOBHE, HEOOXOIMMOM Ui OCBOCHHMsS HMH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYruX JUCHMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOydaroluecss OBJA/IeBalOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKd, KOTopas
dbopMynUpyeT CBOM JOCTHIKEHUS B MATEeMaTHIeCKOi popme.

VY4eOHbIN Kypc anreOpsl W Hayal MaTeMaTHUYECKOTO aHalIW3a 3aKJIaIbIBAeT OCHOBY IS
YCIIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAHUS OCHOBHBIX
TEHACHIMHA Pa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO MCIIONB30BaTh HX JUIS
JMaNbHEWIero oOpa3oBaHUs W B TOBCEJAHEBHOM JKM3HH. B TO ke Bpems OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHSMHU aire0pbl 1 MaTeMaTU4ecKoro aHajan3a
pa3BUBaeT yMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTb, JOKa3bIBAaTh
YTBEPKACHUS C MOMOIIBI0O UHIYKIIMU U PacCyX AaTh NEeAYKTUBHO, UCIOIb30BaTh 0000IIEHIE U
KOHKPETHU3alMio, abCTparupoBaHWE W AaHAJIOTHI0, (OPMHUPYET KpEaTHMBHOE U KPUTHUECKOE
MBIIIJICHHE.

B xome m3yuenus ydyeOHOro kypca «AnreOpa M Hayala MaTeMaTUYECKOTO aHaIM3a»
oOydaronuecss MOJy4yaloT HOBBIM OMNBIT pelIeHUs MPUKIAJHBIX 3a]a4, CaMOCTOSTEIbHOIO
MIOCTPOCHHUST MATeMaTHYECKUX MOJETeH peaJbHbIX CHUTYallUid, MHTEPIPETAlUd IOJy4eHHBIX
pelIeHH, 3HAKOMATCS ¢ MPUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MAaTEMAaTUYECKUMHU OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHblii Kypc o0sagaeT 3HAYUTENbHBIM BOCHUTATENbHBIM TOTEHIIMATIOM, KOTOPBI
peanmu3yercss Kak yepe3 ydeOHbIM MaTrepuan, cHocoOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk M 4epe3 cHeuuuky ydeOHOH  JeATeNnbHOCTH, TpeOyromen
IPOJODKUTEIbHOM  KOHUEHTPAallMd BHUMAaHHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YE€HHBII pe3ynbTar.

B ocHoBe meronuku oOyueHus anrebpe M HadajdaM MaTEMaTHYeCKOrO aHaIM3a JICKHT
JesITeIbHOCTHBIN MPUHLIUI 00y4eHusl.

B ctpykType yuebHoro kypca «Anredpa v Hayana MaTeMaTUYECKOTO aHAN3a) BbIIEICHBI
CIeyIOIIe COJEep)KaTeNIbHO-METOANYEeCKHe JTUHUU: «Yucna U BbUKCIHCHUSY, «DYHKUMH U
rpadukny, «YpaBHEeHHU U HepaBeHCTBay, «Hauana MaTeMaTuueckoro aHann3a, «MHOXKeECTBa U
Joruka». Bce OCHOBHBIE coaepkKaTeabHO-METOJWYECKHE JMHUU HM3y4aroTcs Ha MPOTSDKEHUH
JIBYX JIET OOYYeHHsS Ha YPOBHE CpeIHEro oOImero o0pa3oBaHWs, €CTECTBEHHO IOTOJHSS APYT
JIpyra ¥ TMOCTEIEHHO HACHIIIAsCh HOBBIMH TeMaMu M pazaenamu. JlaHHbIH ydeOHBI Kypc
SBISIETCS. MHTETPAaTUBHBIM, IIOCKOJBKY OOBEAMHSET B cebe colepKaHHe HECKOJIbKUX
MaTeMaTHYeCKUX TUCLHMIUIMH, TaKHX Kak anreOpa, TPUTOHOMETpPHUsS, MaTeMaTHYECKHI aHanus,
TEeOopusi MHOXKECTB, MaTeMaTHdeckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJICBAIOT BCE Oosiee IIMPOKUM MaTEeMaTHMYECKUM ammapaToM, Y HHUX MOCIeI0BaTEIbHO
dopMHpyeTCsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOMTh MAaTEMaTHUYECKyI0 MOJENb peabHOMH
CUTYalluM, MPUMEHSTh 3HAHHs, MOJYYCHHbIE NPU H3YyYECHHHM y4eOHOro Kypca, IS pelIeHHS
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHOW MaTeMaTUYeCKOW 3aJauM, a 3aTeM HHTEePIpPEeTUPOBATH
CBOM OTBeET.



CopepxarenpHo-MeTonuYecKass  JuHUS — «Yucraa W BBIUMCICHUS  3aBepuIaeT
(dbopMUpOBaHNE HABBIKOB HCIOJIH30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO HAYaTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpeaHero odimiero oOpa3oBaHHsi 0co00e
BHUMaHue yjenseTcss (OopMUpPOBAHUIO HABBIKOB PallMOHABHBIX BBIYUCIICHUH, BKIIOYAIOIIUX B
ce0sl MCIONIb30BaHNE PA3NUYHBIX (OPM 3alMCH YUCIA, YMEHHUE JeNaTh NPUKHUAKY, BBHITOJIHATH
npUOIKEHHBIE BRIYUCIICHUS, OIEHUBAThH YHCIIOBBIC BRIPAKEHHUS, paboTaTh C MAaTEMAaTHUECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIONIMMCS MHOXECTBA HATYPAIbHBIX, IIENIbIX, PAIIMOHAIBHBIX U
JNEHCTBUTENBHBIX YHCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmom u3 aTux
MHO>KECTB pacCMaTpUBaOTCA CBOWCTBEHHbIE eMy crieln(uuecKkre 3a1a4 U ONepaluu: JeJeHne
HAIleJIO, ONEpUPOBAaHME OCTAaTKaMH Ha MHOXKECTBE IIEJIBIX YHCeN, O0COOble CBOICTBa
paAIlMOHANIFHBIX M HPPALMOHAIBHBIX YHCEN, apu(METHUECKHUE OMepaIlii, a TaKKe H3BJICUCHHE
KOpDHS ~ HAaTypajJbHOM CTENEeHM Ha MHOXECTBE KOMIUIEKCHBIX uyucel. braromaps
MOCNIEIOBATEIbHOMY — PAacIIMpPeHHIO Kpyra HCHOJb3yeMbIX YHCEel M 3HAKOMCTBY C
BO3MOXXHOCTSIMU UX MPUMEHEHHUS ISl PEIICHUS PA3INYHbIX 3a/1a4 GOPMUPYETCS PEICTABICHUE
0 €IMHCTBE MAaTEeMAaTHUKH KaK HAyKH U €€ PO B IOCTPOSHUH MOJIENIeH PealbHOTO MHPA, IIUPOKO
HCIIOJIB3YIOTCSI 0000ITICHNE U KOHKPETH3AITHsI.

Jlunus «YpaBHEHHSI U HEPABEHCTBA» PEaTU3yeTCs] HAa MPOTSHKEHUH BCEro OO0ydeHHsS Ha
ypOBHE cpegHero ooOmiero o0Opa3oBaHus, IOCKOIBKY B KaxkaoMm pasnene IlporpamMmer
IPEIYyCMOTPEHO peIIeHHe COOTBETCTBYIOUIMX 3a/1ad. B pesynbrare oOyuarommecs OBIIAJAEBAIOT
pa3IUYHBIMU  METOJAMHU  PELIEHUS palMOHAIbHBIX, HPPALUOHAIBHBIX, [OKa3aTelbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHI, HEPAaBEHCTB M CUCTEM, a TakXKe 3ajad,
collepkanux mnapamerpsl. [lomydyeHHBIE YMEHHS HIMPOKO HCIONB3YIOTCS MPU HCCIEIOBAHUU
(GYHKIUI ¢ TOMOIIBIO TPOU3BOTHOM, TP PEUICHUH MPUKIAIHBIX 3a7a49 U 3a/1a4 Ha HAXOXKJICHUE
HauOOJIBIINX U HAUMEHbIIUX 3HaueHU QyHKkuuu. JlanHas comepxarenbHas JIMHUS BKIIOYAET B
cebs Takke (OPMHUPOBAHHWE YMEHUU BBITIONHATH PAacu€Thl 1Mo (GopmyiaaM, TpeoOdpa3oBaHUS
paIMOHANILHBIX, UPPALMOHAILHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIpAKEHUH,
COJlepKalINX CTENMeHu u JjorapudMel. braromaps u3ydeHHIO anreOpamyecKoro Marepuana
NPOUCXOIAUT JalipHEllllee pa3BUTHE AJTOPUTMHYECKOrO0 U aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcs, GOpMHUPYIOTCSI HaBBIKU AETYKTUBHBIX pacCyKIeHUM, paboThl C CUMBOJIbHBIMU
dopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PABEHCTB U HEPaBEHCTB.
Anrebpa npeanaraet 3G GeKTUBHBIE HHCTPYMEHTHI JUIS PEIICHUS TPAKTUIECKUX U €CTeCTBEHHO-
HAyYHBIX 3aJ1a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK SI3bIKa HAYKHU.

CopepxarenbHo-MeTonuyeckass aUHUS «DyHKUMU U TpaUKU» TECHO NEpeIieTaeTcs c
OPYTMMH  JIMHHSIMH ~ y4e0HOrO  Kypca, TOCKOIBKY B  KakOM-TO  CMBbICIE  3a1aéT
[IOCJIEIOBATEIbHOCTh ~ M3Y4€HUsl  Marepuana. V3yyeHue  CTENEeHHOM, II0Ka3aTeNIbHOM,
Jgorapu(pMUUEcKOll U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U TpaduKOB, HCIOIb30BAHHE
byHKIMI UId pemieHusl 3aJa4 M3 IpYrHX Y4eOHBIX MPEAMETOB U pealbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTUYECKUM aHAIM30M, TaK M C pPelleHHeM ypaBHEHUU U HepaBeHCTB. [lpu
3TOM OOJbIIOE BHHMaHUE Yyaensercs (OPMUPOBAHMIO YMEHHS BbIpaXaThb (OpMyIaMu
3aBHCUMOCTH MEX]y pa3IUYHbIMU BEJIMYMHAMH, HCCIEA0BATh MOJIY4YE€HHbIE (YHKIIMH, CTPOUTH
ux rpadukn. Matepuanm 3TOW cCoJep)KaTeNbHOW JIMHWM HalleJIeH Ha pPa3BUTHE yMEHUH W
HABBIKOB, MO3BOJIIONINX BBIPAXKaTh 3aBUCHMOCTH MEXKIY BEIMYMHAMHU B PA3IUYHONU (opme:
AHAIUTUYECKOW, Tpaduyeckoid u crnoBecHOW. Ero wusydeHue cmocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHIEHMI0O W KOHKPETHU3AllHH,
WCIIOJIb30BAaHUIO aHAJIOTUH.



ConepxatenpHas auHHAsA «Hadana mareMaTHUecKoro aHajin3ay» TMO3BOJISIET CYIIECTBEHHO
pacMpuTh KPyr KaKk MaTeMaTHYeCKUX, TaK W MPUKIAJHBIX 3ajad, JOCTYIMHBIX 0OydJaromMuMcs,
TaK KaK y HUX IOSIBIISETCS BO3MOXHOCTb CTPOUTH I'padUKU CIOXKHBIX (PYHKIUH, OpeensiTh ux
HanOOJIbIIINE U HAMMEHBIINE 3HAYCHUS, BBIYUACIATh TUIOMAIN GUTYp U OOBEMBI Tel, HAXOIUTh
CKOPOCTM W YCKOpEeHHs TporeccoB. JlaHHas coaep)kaTelbHasi JMHHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHUA MATCMATHYCCKUX MO,Z[CHeﬁ PCAIbHBIX CHTyaHHﬁ, IIO3BOJIAACT
HaxXOJUTh HAWJIYUYHICC PCIICHHUC B IMPUKIAIHBIX, B TOM YHUCIIC COLNUAIIBHO-9KOHOMHYCCKUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO aHaJM3a CHOCOOCTBYET pa3BHTHIO
a0CTpaKTHOTO, (POPMATLHO-JIOTHYECKOTO W KPEaTUBHOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHUU
Pacro3HaBaTh MPOABJIICHHUA 3aKOHOB MAaTCMATHUKU B HAYKC, TCXHUKC U UCKYCCTBC. O6yanOIHHeCH
Y3HAIOT O BBIAAKOIINUXCA PE3yJIbTaTaX, MOJYYCHHBIX B XOJ€C PA3BUTUA MATCMATUKHN KAaK HAYKH, U
00 X aBTOpax.

ConepxaTenpHO-MeToin4YecKast JuHUAA «MHOXKECTBAa | JIOTHKa» BKJIIOYaeT B ce0s
9JICMCHTBI TCOpPHUHU MHOXCECTB U MaTEMaTHYECKOM JIOTHUKHU. TeOpeTI/IKO-MHO)KeCTBCHHBIC
MNpEaACTaBJICHUA HNPOHU3BIBAIOT BECH KYPC IIKOJILHOM MaTeMaTUKU U npeajararoT HaI/I6OHee
YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MAaTeMATUKA M €€ TMPHIOKCHHH, OHH
CBSI3BIBAIOT pa3HbIe MAaTEMATHUECKUE TUCIMILIMHBI M UX MPHIIOKEHHS B eHOE 11esoe. [TloaTromy
BaXXHO JAaTh BO3MOXHOCTH OGy‘-IElIOH.[GMYCH IIOHUMATh TeOpeTI/IKO-MHO)KCCTBCHHI:Jﬁ SA3BIK
COBpeMeHHOﬁ MAaTEeMAaTUuK MW HUCIOJIB30BATh €ro IAJid BBIPAXKCHUSA CBOUX MBICJIEH. I[pyrHM
BRXHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAayKW CIeIyeT MPU3HATh CBOMCTBEHHYIO € CTPOToCTh
O0OCHOBaHMW W CJICIOBAHWE OMNPEACICHHBIM MpaBHJIAM TIOCTPOCHHS  JIOKA3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTaAaMH MaTeMaTUYeCKOW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO
MBIIJIICHUA 06yqa}01up1xc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKACHUA HAa OCHOBC JIOTHYCCKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUECKOTO MBIILICHHSL.

B ydeOHOM Kypce «AunreOpa W Hayajlla MaTEeMAaTHYECKOTO aHalM3a» IPUCYTCTBYIOT
OCHOBBI MaTeMaTndcCKoro MOACIINPOBAHUA, KOTOPBIC IMPU3BAHLL CHOC06CTBOBaTB
q)OpMI/IpOBaHI/IIO HAaBBIKOB IMOCTPOCHUSA MO,Z[CJ'ICI\/'I PCaJIbHBIX CHTyaHHﬁ, HUCCIICA0OBAaHUA 3JTHUX
MoOJIeNiell C TOMOIIBI0 ammapata anreOpbl W MaTeMaTHYeCKOTO aHalu3a, WHTePIpeTaInu
MOJTYYCHHBIX PE3yJIbTaTOB. Takue 3aJaHusi BIUICTEHBI B KAXABIM M3 pPa3leliOB IMPOTPAMMBL,
IIOCKOJIbKY BECh MaTepuai yueOHOro Kypca IIMPOKO HCIONB3YeTCs Ui PELIeHUs MPHUKIAIHBIX
3amay. llpu pemeHun peanpbHBIX MPAKTUYECKUX 3aqad  o0ydaromiuecss pPa3BUBAIOT
HaOJIIOIaTeIbHOCTh, YMEHUE HaXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATH
aHaJorui, 0000IaTh M KOHKPETH3WPOBATh MpobieMy. JlesTenbHOCTh 1O (HOPMUPOBAHUIO
HABBIKOB PEICHUs MPUKIATHBIX 3a/1a4 OPTaHU3yeTCs B MPOIIECCe M3yUeHUsI BCEX TeM y4eOHOro
Kypca «Anrebpa v Hayalia MaTeMaTHYECKOTO aHAIIu3ay.

Ha m3ydenune ydeOHOTO Kypca «Anredpa v Hayajga MaTeMaTHIeCKOTO aHaJIi3ay OTBOJUTCS
272 4aca: B 10 kmacce — 136 wacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 4daca B
HEJIETTIO).



COJEPKXAHME OBYUYEHUA
11 KIIACC

Yuciia 1 BBIYHCICHUSA

Hartypanbuble u wnenble uyncna. [IpuMeHeHME NPHU3HAKOB JEIMMOCTH LEJIBIX YHCEIl,
HanbOonpImi o0mui nenutens (nanee — HOJl) u Haumensinee obmee kpatnoe (manee — HOK),
OCTaTKOB MO MOJYJII0, airopuT™Ma EBknnaa 1s peieHus 3a7a4 B LENbIX YUCaX.

KommiekcHble uymcna. Anrebpanyeckas W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO uucia. ApupMeTHuecKkre onepanu ¢ KOMIUIEKCHBIMU 4uciaamu. M3o00paxenue
KOMIUIEKCHBIX YHMCEl Ha KOOpAMHATHOU mockoctu. @opmyna Myaspa. KopHu n-oil ctenenu u3
KOMIUIEKCHOTO 4wmclna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN IS pelieHds (QU3HYECKUX |
F€OMETPUYECKHX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrtema 1 COBOKYIMHOCTb YpaBHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CHCTEMBbI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p KOpHEH TPUTOHOMETPHUYECKUX YpaBHEHUH C IOMOINBI0 TPUTOHOMETPUYECKOM
OKPYKHOCTH. PenieHue TpuroHoMeTpu4ecKuX HEpaBEeHCTB.

OcHOBHBIE METOIbI PEIIEHNUs TOKA3aTeNbHbBIX U JOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPAIIUOHAIBHBIX HEPABEHCTB.

OcCHOBHbIE =~ METOABl  pEHIeHUsT CHUCTeM M  COBOKYNHOCTEW  palMOHAJbHBIX,
UPPALMOHATIBHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMUUECKUX ypaBHEHUI.

VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamu.

[IpuMeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHX 3a7ad U
3aa4 U3 PA3NUYHBIX Oo0NacTed HAYKM W pPEaTbHOW JKU3HHM, HHTEPIPETAIUsl ITOTYYCHHBIX
pe3yabTaToOB.

DyHKIUM U rpadpuku

I'paduk xommozunmu ¢ynkuuid. ['eomerpuueckne oOpa3bl ypaBHEHHMI M HEPABEHCTB Ha
KOOPAWHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

['paduueckne MeTonapl peEmICHHWS YpaBHEHWW W HEpaBeHCTB. [ 'paduyeckne MeTOIbI
peuleHus 3a/1a4 ¢ mapaMmeTpamu.

Hcnonb3oBanue rpadukoB (GyHKIUNA OIS WCCIIETOBAHHS MPOIECCOB U 3aBUCHUMOCTEM,
KOTOpBIE BO3HUKAIOT NP PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEAbHOM KU3HU.

Havana maTemMaTH4yecKkoro aHajaimsa

[TpumeneHne nporu3BOAHON K UCCIIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTB U SKCTPEMYMBI.
Haxoxaenrne HanOoOIbIIero 1 HAMMEHbBIIIETO 3HAYCHHU I HEeTIPePhIBHOW (DYHKIIMK HA OTPE3Ke.

[IpumMeHeHre NpPOW3BOMHOM ISl HAXOXKIECHHUS HAWIYYIIEro pPEHIeHUS B NPHUKIAIHBIX
3ajayax, JAJs ONpeAeNieHUs] CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMylioil uiu
rpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3HbIe 3EeMEHTapHBIX
bynakuwmii. [TpaBuia Hax0KIeHUS TEPBOOOPA3HBIX.

Nurterpan. ['eomeTpuyeckuil cMbIC UHTErpajia. Beruncienue onpenenéHHoro MHTerpaia
no ¢popmyne Hetorona-Jleitonuna.

[IpumeHenne wHTErpana A HaXOXKACHHS IUIOMAACH TUIOCKUX GUryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennii nuddepeHImanbHbIX YpaBHEHUH. MaTtemMaTndeckoe MoIeTupOBaHUE
pPEANBHBIX MPOLIECCOB C MOMOIIBI0 UG (EepPeHIIMATHHBIX YPABHEHHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJBbTATDBI

1) rpaaaHCcKOro BOCIUTAHUS:

C()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3WUIMU  OOYy4aromerocsi Kak AaKTUBHOTO W
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3JIUYHBIX CTPYKTYp, SBIEHUH, HpOLEAYyp Tpa)JaHCKOro oOIecTBa
(BBIOOpPHBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJEHCTBOBATH C COIMAIBHBIMH HWHCTUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMU H Ha3HAUCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHMCKOMN TPakTaHCKON MIEHTUYHOCTH, YBAXEHHUS K MPOILJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, [IEHHOCTHOE OTHOILIEHHE K JOCTHXKEHUSM POCCHMCKUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJb30BAHUE OTHUX IJOCTUKEHHUN B
JIPYTHUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOro  Haponaa, c(pOpMHPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3THUECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTH>KCHUN HAyKu U JESATEIbHOCTHIO YYEHOI'O0, OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELIeHWH, pacCyKICHHH, BOCHPUUMYHUBOCTh K
MaTeMaTUYeCKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

5) puznveckoro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATH MAaTEMATHUECKUE 3HAHUS B HHTEpEcax 37J0POBOTO
u Oe3omacHOro obOpasa >XKWU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHH U OTAbIXA, peryispHas gundeckas akTUBHOCTH),
¢buznyecKoe COBEPILICHCTBOBAHKE MPHU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNY, OCO3HAHUE IICHHOCTH TPYIOJIOOUS, UHTEPEC K pasIuYHbIM chepam
npohecCuoHaNbHOM JesTeNbHOCTH, CBS3aHHBIM C MaTeMaTUKON U €€ MPUIOKEHUSIMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mnpodeccu W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYecKOMy OOpa3oBaHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUHU
MPAKTUYECKHX 3a7]a4 MaTeMaTU4eCcKOil HalpaBIeHHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHUS:

Cc(OPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYphl, TMOHUMAHUE BIHUSHUS COIHAIBHO-
SKOHOMHUYECKUX TIPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
I00AaTPHOTO  XapakTepa  JKOJOTMYECKUX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JUIs pelIeHHs 3aJad B 00JacTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN ISl OKPYKAIOLIEH Cpebl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd M OOIECTBEHHOM NMpPAaKTUKH, MOHMMAaHHE MaTeMaTHYECKOW HAayKH Kak c(epsbl
YeJIOBEYECKON NEATENbHOCTH, 3TAMOB €€ pa3BUTHS M 3HAUMMOCTH JJISl Pa3BUTHUS LUBUIM3AINH,
OBJIaJICHHUE SI3bIKOM MaTeMAaTUKH U MaTeMaTUYeCKON KyJIbTypOil Kak cpeICTBOM MO3HAHUS MUDAa,
TOTOBHOCTL OCYHICCTBJIATH MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTD NMHAUBUAYAJIBHO U
B IpyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHUBePCcAIbHbIE YUeOHbIE 1eiCTBUS

ba3zoBble Jloruyeckue 1ecTBUA:

BBISBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMNpEICNICHUs MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpH3HAK KiIacCU(UKAIMKU, OCHOBAHHS HJsi O00OIIEHUS W
CpaBHEHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOPMYNIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHHUSA: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, MHIYHbIE, YACTHbIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEYUs B (akTax,
MaHHBIX, HAOMIONEHUSX ©  YTBEPXKICHUSAX, TMpeuiaraTh KPUTEPUU JUISl  BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

JienaTh BBIBOJBI C HMCIHOJIb30BAHUEM 33aKOHOB JIOTMKH, JNEAYKTHBHBIX U HWHIYKTHBHBIX
YMO3aKJIOUYEHU N, YMO3AKIIOUCHUI IO aHAJIOTHH;

MPOBOJHUTH CAMOCTOSATEIBHO JI0KA3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSAMBIC U
OT TPOTUBHOTO), BBICTpAUBaTh AapryMEHTAlMIO, MPUBOAMTH MpPHUMEPbl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKACHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemeHus y4deOHOW 3amaud (CpaBHHMBATh HECKOJBKO BapHUaHTOB
peuieHus, BbIOMpaTh HaubOoNee TMOAXOAAIUNA C Y4ETOM CaMOCTOSITENBHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebCKue 1eCTBHSA:

HCIIOJIb30BaTh BOIMIPOCKHI KaK MCCIIENOBATENLCKU MHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BOMPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUHE, MPOOJIeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
dbopMupOBaTH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTH  CAMOCTOSTENIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHMOCTEN MEXTy 00bEeKTaMu, SIBJICHUSIMHU, TPOIIECCaMHU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI ¥ BBIBOBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJI0IeHUs], HCCIIeI0BaHus, OI[CHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yIbTaTOB, BHIBOJOB U
000011IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISBIISITH JeDUIUTHI HHPOPMAITUH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HA BOMIPOC H IS
peulieHus 3a1auu;



BbIOMpaTh MH(GOPMALMI0O M3 HCTOYHHUKOB  PAa3IMYHBIX THUIOB, AaHAJIU3UPOBATD,
CHUCTEMAaTH3UpPOBaTb M HHTEPIPETUPOBATh HMH(DOPMAIUMIO PA3IUYHBIX BHUIOB U  (opm
IIPEJICTaBICHHUS];

CTPYKTypupOoBaTh  MHGOpMAIUIO, TMPEACTaBIATH €€ B  pa3IMYHBIX  (Qopmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLIGHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO  CHOPMYINPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIe JeiicTBUS

OO0mennue:

BOCIIPHHUMATh U (DOPMYIHPOBATh CYXKJIEHHS B COOTBETCTBHM C YCIOBUSAMHU U LEISIMHU
oOuIeHusi, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3pEHUSl B YCTHBIX U NMHCbMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS IO XOAY peUIeHHs 3aJayd, KOMMEHTHUpPOBATh MOJyYEHHBIN
pe3yibTar;

B Xoze OOCYyX/eHHUsl 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbI, MPOOJIEMBI,
pemaeMoil 3ajauu, BBICKAa3bIBaTh WJIEU, HAllEJICHHbIE Ha MOUCK PEIEHUs, COMOCTABISATh CBOU
CYXKICHHS C CY)KIEHUSIMU JIPYTMX YYaCTHHUKOB AMAiiora, OOHApY>KUBATh paziuive U CXOICTBO
NO3HLIMH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;

NPEICTaBIIATh PE3YNbTaThl PEIIEHHUs 3aJaud, HKCHEPUMEHTa, HCCIIECAOBAHUS, NPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4YETOM 3a/Jad Mpe3eHTalud U
0COOEHHOCTEHN ayIUTOPHH.

Pery1siTuBHBIEe YHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopranmu3anus:

COCTaBJIATh IUIaH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaThb M KOPPEKTHPOBATH
BapUaHTHI pelIeHuH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, SMOLMOHATbHBII HHTEJJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENIbHON pedIeKcuu Kak OCO3HAHHUS COBEPIIAEMbIX JACHCTBUIA
U MBICIUTENbHBIX TPOIECCOB, HX pe3yabTaTOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCca U pe3ysibTaTa PelIeHns MaTeMaTHUeCKOM 3a/1auu;

NpPEIBUAETh TPYJHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTHh INPH PEIICHUH 33/a4Hd, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEeTd M YCIOBHUSAM, OOBSCHATH TNPUYMHBI
JOCTIDKEHUSI WM HEJOCTIDKEHHS pe3yJbTaTOB JEATeNbHOCTH, HAaXOAWTh OWIMOKY, JaBaTb
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaIbHOU pabOTHI mpu
pemieHNMH y4eOHBIX 3ahay, MPUHUMATh LEIb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PabOThI, pacmnpenensaTh BUABI padoT, JOTOBapHBATHCA, OOCYKIATh
MPOIIeCC U Pe3ynbTaT paboThl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (0O0CyXaeHHs, 0OMEH MHEHHUH, «MO3TOBBIE
IITYpPMBI» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBHS C
IpYT'MMH YJI€HaMHd KOMAaHJbl, OLIEHMBAaTh KAayecTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBUS.



IMPEJMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 11 kiacce oOyyaromIMHCS TMOJYYUT CIEAYIOUIHE MpPEIMETHBIC
pe3ynbTaThl O OTAENBHBIM TeMaM paboudeil mporpaMmbl yuyeOHOro Kypca «Anredpa u Haudaia
MaTeMaTHYeCKOT0 aHaJIu3a:

Yucsa v BbIYUCICHUA:

CBOOOJHO OIEPUPOBATH TMOHATHUSAMHU: HATYpaJbHOE M II€JI0€ YHUCIIO0, MHOXECTBA
HaTypaJbHBIX U LEIbIX YUCEN, UCIOJIb30BATh MPU3HAKHU AeauMocTH 1enbix ynces, HOJ[ n HOK
HATYpaJIbHBIX YHCeN JJIsl peleHus 3aa4, IPUMEHATh anroput™ EBkinna;

CBOOOJHO ONEPUPOBAThH MOHATHEM OCTaTKa IO MOJYJIIO, 3alIMChIBATh HATypalbHbIE YUCIIA
B PA3JIMYHBIX TTO3UIIMOHHBIX CHCTEMAaX CUMCIICHHUS,

CBOOOJHO ONEpUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMILUIEKCHBIX
YHcell, MPeICTaBIsATh KOMIUIEKCHbIE YHCIIa B aireOpandyeckoil U TPUTOHOMETpUUecKor (opme,
BBITIOJHATH apu(MeTHIECKUE ONepaliy ¢ HUIMH U U300pakaTh HA KOOPIUHATHON TTIOCKOCTH.

YpaBHeHNS H HEPABEHCTBA:

CBOOOJHO  OMEepUpOBaTh  MOHATUSIMH:  HMppAallMOHANbHbIE,  IOKa3aTelbHbIE U
jorapuMuyuecKkre HepaBeHCTBA, HAXOJUTh UX PEUICHH C TOMOLIBIO0 PABHOCUIBHBIX MEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MPH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHATh
HeoOXxoauMble (POPMYJIIBI AJISl pELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OMEpPUPOBATh MOHATUSIMHU: CHCTEMAa M COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELIEHUS CUCTEMBI U COBOKYITHOCTEH
paIllMOHANILHBIX, HWPPAIMOHANBHBIX, TMOKA3aTeNbHBIX U JOrapu(pMHUUECKUX YpaBHCHUU W
HEPABEHCTB;

pemath panuoHalbHble, WPpPALMOHANbHbIE, TIOKa3aTellbHble, JIorapupMUUYecKue U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIep Kalllie MOYJIU U MapaMeTphl;

MPUMEHSTH TpaduvuecKre METOBI [IUIsl PEIICHUs] YPAaBHEHU 1 HEPABEHCTB, a TaKXKe 3a7a4
C mapaMeTpaMu;

MOJIEJIMPOBaTh peajibHble CHUTYallud Ha fA3bIKE aireOpbl, COCTABISATH BBIPAKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBI 10 YCJIOBMIO 3aJaud, MCCIEN0BAaTh IOCTPOEHHBIE
MOJIEJIH C MCIIOJIb30BAHUEM armapaTa anreOpbl, HHTEPIPETUPOBATH MOJYICHHBIN pe3ylbTaT.

@OyHKuuM U rpapukm:

CTPOUTH Tpa@UKH KOMMO3UIMH (PYHKUHN C MOMOIIBIO 3JEMEHTAPHOIO HCCIIEIOBAHUS U
CBOWCTB KOMITO3UIIMH IBYX (DYHKIIUH;

CTPOUTH TeOMEeTpUYecKHe o0pa3bl ypaBHEHWH M HEPABEHCTB Ha KOOPIAMHATHOU
IJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: TPAdUKH TPUTOHOMETPUIECKUX (YHKIIHIA;,

OPUMEHSTHh QYHKIUU JJI1 MOICTHPOBAHUS U HUCCIIEIOBAHUS PEaTbHBIX MPOIIECCOB.

Hauajia MaTeMaTH4eCKOro aHaJIn3a:

UCIIOJIb30BaTh TPOU3BOJAHYIO JUISl HCCIEOBaHMS (YHKIUU HAa MOHOTOHHOCTH H
3KCTPEMYMBI;

HaXOJUTh HauOoJIbllIee U HaUMEHbIIee 3HaueHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

HCIIOJIb30BaTh MPOU3BOJHYIO ISl HAXOXKIACHHS HAWIYYILIEro PElICHHs] B MPUKIATHBIX, B
TOM YHCJIE COLHUAJIBbHO-3KOHOMUYECKHX, 3aJadax, JAJs OINPEAENCHUS CKOPOCTH M YCKOPEHUs
mpoiiecca, 3a1aHHOT0 (POoPMYIION MK TpadhUuKOM;



CBOOO/IHO OIIEPHPOBATH MOHATUSIMHU: IEPBOOOPA3Hasi, ONpPEeAEIEHHBII HHTETPaN, HAXOJUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH WHTErpaid mno ¢opmyne HproToHa-
Jleiibuunma;

HAaXOJWTh IUIOMIATN TUIOCKUX (DUTYP U 00BEMBI TEJ C TIOMOIIBIO HHTETPAIa;

UMETh TIPEJICTaBIeHHE O MaTeMaTHYECKOM MOJICIIMPOBAHUN Ha TPHUMEpE COCTABICHUS
muddepeHIHaTbHBIX YpaBHEHU;

pemaTh NpUKIaJHbIe 3a/1a4i, B TOM YHCJIE COLMATbHO-DKOHOMUYECKOTO U (PU3MUECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHIeCKOro aHAJIH3a.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoJsun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB M TeM (undposbie)
n/n NPOrpamMMbl Bcero Konpoanmbie | TpaxTuieckue o0pa3oBare/ibHbIE
padoThI padoThbI pecypebi
1 I/ICCHGI[OBaHﬁIe (GYHKIUH C TOMOIIBIO 2 1
MPOU3BOTHOM
2 [TepBooOpa3Hast 1 HHTETpaI 12 1
3 ['padpuiku TpuroHOMETpHUECKUX (PYHKITUH. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 UppanmonanbHble, OKa3aTelbHbIE U 24 |
norapuMuuecKre HEPaBeHCTBA
KommiekcHbie uncna 10 1
6 HarypanbHble 1 1ieble yucia 10 1
Cuctembl paluOHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTENbHBIX U JIOTAPUPMUUECKUX 12 1
ypaBHEHHUI
8 3anauM ¢ napaMeTrpamu 16 1
9 HOBTOPCHI/IC, 00001IIeHNE, CHCTEMATH3AIINS 16 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




NOYPOYHOE IINTAHUPOBAHMUE

11 KVIACC
KoanuecTBo yacos JJIeKTPOHHbIE
Ne ara
Tema ypoka K I A uH(ppoBbIe
padoThl padoThl
ble pecypchl

ITpumenenre IPOU3BOIHON K UCCIEIOBAHUIO

| PUMEHEHHE TP | 06.09.2023
(GYHKIIMA HA MOHOTOHHOCTB U OKCTPEMYMBI
ITpumenenue IPOU3BOIHON K UCCIETOBAHUIO

2 PUMEHEHHE TP | 06.09.2023
GYHKIIMA HA MOHOTOHHOCTD U 9KCTPEMYMBI
IIpuMmenenue npou3BOIHON K UCCIIEIOBAHUIO

3 PHMEHEIHE 1Ip | 07.09.2023
(GyHKIMH HA MOHOTOHHOCTB U SKCTPEMYMBI
IIpuMenenre npou3BOIHON K UCCIIEIOBAHUIO

4 PUMEHCHHE TP 1 11.09.2023
(GyHKIMH HA MOHOTOHHOCTB U SKCTPEMYMBI
ITpumenenye IPOU3BOIHON K UCCIEOBAHUIO

5 PUMEHEHHE TP | 13.09.2023
(GyHKIMH HA MOHOTOHHOCTB U SKCTPEMYMBI
ITpumenenye IPOU3BOIHON K UCCIEIOBAHUIO

6 PUMEHEHHE TP | 13.09.2023
(GYHKIIMA HA MOHOTOHHOCTB U OKCTPEMYMBI
HaXO)KIIeHI/Ie HaI/I6OJIBH_I€I‘O 1 HAUMCHBIIICT O

7 N 1 14.09.2023
3HAYCHMsI HEMPEPHIBHON (PYHKITUN HA OTPE3KE
HaXO)KIIeHI/Ie HaI/I6OJIBH_I€I‘O 1 HAUMCHBIIICT O

8 . 1 18.09.2023
3HAa4YeHUs HETPEPHIBHON (PYHKIIMHN HA OTpE3Ke
HaXO)KIIeHI/Ie HaI/I6OJIBH_I€I‘O 1 HAUMCHBIIICT O

9 . 1 20.09.2023
3HAa4YeHUs HETPEPHIBHON (PYHKIIMHN HA OTPE3Ke
Haxoxnenne HanOOJIbIIIEr0 1 HAUMEHBIIIETO

10 1 20.09.2023

3Ha4YEHUs HETPEPbIBHOM (PYHKIINU HA OTpE3Ke




HaXO)KIIeHI/Ie HanOOJIBIIECT0 ¥ HAUMEHBIIIETO

11 . 21.09.2023
3Ha4YeHUS HETPEPHIBHOM (PYHKIINU HA OTpE3Ke

12 Haxoxnenue Han6onbnvlero Y HaUMEHBIIIETO 75.09.2023
3HAUEHUS HEMPEPBHIBHON (PYHKIIMH HA OTPE3KE
[IprumeneHnre npOU3BOIHON JIJIsI HAXOKIACHUS

13 HAWIY4ILIEro peleHus B IPUKIIaTHBIX 27.09.2023
3aauax
[IprMeHeHrne npou3BOIHOM ISl HAXO0XKACHUS

14 HAWJIy4dlIero PELICHUs B IIPUKIIAIHBIX 27.09.2023
3a/auax
[IprMmeHeHre nporu3BOIHOM ISl ONIPEACIICHUS

15 CKOPOCTHU U YCKOPEHHMS TIPOIIECCa, 3aJaHHOTO 28.09.2023
dopmynoit unu rpadpukom
[IprMmeHeHre nNporu3BOIHOM ISl ONPEACIICHUS

16 CKOpPOCTH U YCKOPEHHMS TIPOIIECCa, 3aaHHOTO 02.10.2023
dbopmyroit unu rpagukom

17 Kommozurus ¢hyHKImit 04.10.2023

18 Komnosunus ¢pyHkunit 04.10.2023

19 Kommozurus ¢pyHKImit 05.10.2023

20 FGOMeTpI/I‘IeCIfI/Ie o0Opa3bl ypaBHEHHI Ha 09.10.2023
KOOPJMHATHOM TIOCKOCTH

71 FeOMeTqueCIfne o0Opa3sl ypaBHEHHIA Ha 11.10.2023
KOOPJMHATHOM TIOCKOCTH

2 KOHTpOszHa;I pabora: I/Iccne;[OBanHe 11.10.2023
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

3 [TepBooOpa3Has, OCHOBHOE CBOHCTBO 12.10.2023

epBOOOPA3HBIX




[lepBooOpa3HbIe IeMEHTAPHBIX (PYHKITHI.

24 16.10.2023
[TpaBuiia Hax0XkA€HUS IEPBOOOPA3HBIX

25 [lepBooOpa3HbIe IMeMEHTAPHBIX (PYHKITHI. 18.10.2023
[IpaBuna HaxOXIEHUS TEPBOOOPA3HBIX

2 Hurerpai. I eoMeTpudecKkuii CMbICIT 18.10.2023
UHTETrpaia

7 Brruncnenue onpe/:[enei{Horo MHTerpasa 1o 19.10.2023
dbopmyne Herotona-Jleitoaura

)3 Brruncnenue onpe/:[enei{Horo MHTerpasa 1o 73.10.2023
dopmyne Herorona-Jleitbnuia

29 HpHMCHGfIPIC MHTETrpaja il HaXO0KJICHUS 75.10.2023
ionaied IocKux Guryp

30 HpI/I}V[eHeHI/IC MHTETpaja il HaX0KJICHUs 26.10.2023
00BEMOB reOMETPUUYECKHIX Tell

31 HpI/IMepBIUpeI_HCHI/II/I nuddepeHnaTbHBIX 25.10.2023
ypaBHEHHUIA

7 HpI/IMepBvaeI_HCHI/II/I nuddepeHnraTbHBIX 26.10.2023
ypaBHEHHUI
Marematuyeckoe MOAEIMPOBAHNUE PEATbHBIX

33 MIPOIIECCOB € MTOMOIIBIO AudHepeHITnaTbHBIX 26.10.2023
ypaBHEHUU

34 KonTtponsnas padora: "[leppooOpasznas u
uHrerpan"

35 Tpuronomerpuueckue GyHKLINHU, UX CBOICTBA
u rpaduku

16 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA

u rpaduku




Tpuronomerpuueckue GyHKINHU, UX CBOICTBA

37 1
u rpaduKu

33 Tpuronomerpuueckue GyHKLINHU, UX CBOICTBA 1
u TpaduKu

39 Tpuronomerpuueckue GyHKLINHU, UX CBOICTBA 1
U TpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C IOMOUIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH C IOMOUIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TOMOUIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TOMOUIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemenue TpuroHOMETpUYECKUX HEPABEHCTB 1

45 PewieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pelienne TpUroHOMETPUYECKUX HEPABEHCTB 1

47 PewieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
KonTtponsnas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKLIUH. 1
Tpuronomerpuuecknue HepaBeHcTBa"

49 OCHOBHBIE METO/IBI PEIICHHS] TOKA3aTEIbHbIX |

HEPABEHCTB




OcHOBHBIC MCTOABI pCIICHUA IMMOKA3ATCIIbHBIX

50
HEPABEHCTB
51 OcCHOBHBIE METO/IBI PELLIEHNUS TOKA3aTENbHbBIX
HEPABEHCTB
5 OcCHOBHBIE METO/IBI PELLIEHNUS TOKA3aTENbHbBIX
HEPABEHCTB
53 OcHOBHBIE METOIbI PEIIEHUS
Jorapu(pMUUECKUX HEPABEHCTB
54 OcHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB
56 OcCHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB
57 OcHOBHBIE METOIbI PEIICHUS
UPPALMOHAIIbHBIX HEPABEHCTB
58 OcCHOBHBIE METOIbI PEILICHUS
UpPpaALMOHATIEHBIX HEPABEHCTB
59 OcCHOBHBIE METOIbI PEIIEHUS
UPpaALMOHATIEHBIX HEPABEHCTB
60 OcHOBHBIE METO/IBI PELLIEHUS
UPPALMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peIeHUS
VPPALMOHATILHBIX YPAaBHEHUM
6 ['padmyeckue METOABI peLIeHHs
UpPPALMOHATILHBIX YPaBHEHHI
63 ['padpuaeckue MeTOIBI peIICHUS




[IOKa3aTEJIbHBIX YPAaBHEHUM

64

I'paduueckue MeTo Bl peneHus
MOKAa3aTeTbHBIX HEPABEHCTB

65

['padmyeckue METOABI peLIeHUs
Jorapu(pMHUUECKUX YpaBHEHUN

66

['padmyeckue METOABI peLIeHHs
Jgorapu(pMHUECKUX HEPABEHCTB

67

['padmyeckue MeTOABI peLIeHUs
Jgorapu(pMUUECKUX HEPABEHCTB

68

I'paduueckue MeTo bl peneHus
MOKA3aTeNbHBIX U JOTapU(PMHUIECKUX
ypaBHEHUU

69

I'padmuueckue MeTo bl peneHus
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUHU

70

I'padmuueckue MeTo bl peneHus
MOKA3aTeNbHBIX U JOTapu(PMHUIECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

72

KontponbHas pabota: "UppanuoHaibHble,
noKa3aTeJbHbIE U JJorapudmMudeckue
HepaBeHCTBA"

73

KomriekcHbie uncia. Anredpandeckas u
TpUTrOHOMEeTpHUecKas (OpMbI 3aITUCU
KOMILJIEKCHOT'O YKCTa




KowmrnekcHeie uncna. Anrebpandeckas u

74 TPUTOHOMETpHUYECKast (POPMBI 3aITUCH
KOMILJIEKCHOTO Yncia

75 Apudmerndeckre onepanuu ¢
KOMILIEKCHBIMH YHCIIaMU

76 Apudmerndeckue onepanuu ¢
KOMILIEKCHBIMH YHCTIaMU

77 N300paxeHne KOMIJIEKCHBIX YHCeN Ha
KOOPAMHATHOW INIOCKOCTH

73 N300paxeHne KOMIIEKCHBIX YHCeN Ha
KOOPJAUHATHOU IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMILJIEKCHOTO Yncia

20 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOTO YHCIIa
[IpumeHeHre KOMITIEKCHBIX YACEN JUIs

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a1a4

82 KoHntponbhas pabora: "KomriekcHbie uncna"

83 HarypanbHble 1 1ienble yucia

84 Harypanbnbie u nenbie ynciia

25 [IpumMeHeHne NpU3HAKOB ASIIUMOCTHU LEIbIX
yucel

26 [IpuMeHeHne NpU3HAKOB ASIIUMOCTHU LEIBIX
qucen

%7 [IpumMeHeHne NpU3HAKOB ASIIUMOCTHU LEIbIX

gucen: HOJL u HOK




HpI/IMeHCHI/IC IMMPU3HAKOB ACIMMOCTH LICJIBIX

88
gucen: HOJL u HOK

29 [IpuMeHeHne nprU3HAKOB JEIUMOCTH LIETbIX
YHUCEN: OCTATKHU MO0 MOJYJIIO

90 [IpuMeHeHne nprU3HAKOB AEIUMOCTH LIEbIX
YHUCEN: OCTATKHU MO MOJYJIIO
[IpumMeHeHne NPU3HAKOB ASIIUMOCTH LEIbIX

91 yycell: anroput™ EBKiuaa aJist pemeHus
3a/1a4 B LEJIBIX YUCIIAX

92 Kontponbras padota: "Teopust nenbix uncen"
CucreMa 1 COBOKYITHOCTb YpaBHEHUH.

93 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIeICTBUS
CucreMa 1 COBOKYITHOCTb YpaBHEHUH.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIeICTBUS

95 OCHOBHBIE METOJIbI PEILICHUS CUCTEM U
COBOKYITHOCTEM pallMOHAJIBHBIX YPABHEHUN

96 OCHOBHBIE METO/IbI PELLICHHS CUCTEM U
COBOKYITHOCTEY MppalMOHAIbHBIX YPABHEHUI

97 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTeIbHBIX YPABHEHHI

08 OCHOBHBIE METO/IbI PELLICHHS CUCTEM U
COBOKYITHOCTEM MOKA3aTebHBIX YPABHEHMI
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U

99 COBOKYITHOCTEH JIoTapu(pMUIECKIX

ypaBHEHUU




100

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEH JorapuMUIECKUX
ypaBHEHUU

101

[IpuMeHeHne cucTeM K peleHuo
MaTeMaTUYEeCKUX 3a7a4 1 3a7a4 13
pa3IUYHBIX 00JIACTEeH HAYKU U PEaTbHOU
YKU3HU, UTHTEPIIPETalns MOTy4eHHBIX
pe3yNbTaToB

102

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 13
pa3IUYHBIX 00JIACTeH HAYKU U PEaTbHOM
YKU3HU, UHTEPIIPETalLns MOJTy4eHHBIX
pe3yabTaToOB

103

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00JIACTeH HAYKU U PEaTbHOU
JKU3HH, UHTCPIIPETALNA MMOJTYYCHHBIX
pe3yabTaToOB

104

KoHnTtponbhas pabora: "Cuctemsl
PaLMOHANIBHBIX, UPPALIMOHAIBHBIX
MOKA3aTeNbHBIX U JOTapu(PMHUIECKUX
ypaBHEHHUI"

105

PannonanbHble ypaBHEHHs ¢ TapaMeTpaMu

106

PannonanbHbIe HEpaBEHCTBA C TapaMeTpaMu

107

PanoHanbHbIE CUCTEMBI € ITapaMeTPaMHU

108

HppanmonanbHble ypaBHEHUs, HEPABEHCTBA C
napaMeTpamu

109

HppanmonanbHble CUCTEMBI C TapaMeTpaMu




110

IToka3arenbHble ypaBHEHUsI, HEPABEHCTBA C
napaMeTpamu

111

[loka3zarenbHble CUCTEMBI C TApAMETPAMU

112

Jlorapudmuueckre ypaBHeHHUs, HEPaBEHCTBA
C mapameTpaMu

113

Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114

TpuroHomeTpru4ecKue ypaBHEHHUS C
napaMeTpamu

115

TpuroHoMeTpuyecKrue HEPaBEHCTBA C
napaMeTpamu

116

TpuronomeTpuyecKkrue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIeNel peaTbHbIX
CUTYallUil C TOMOIIBIO YPaBHEHUH C
napameTpamu

118

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIeNel peaTbHbIX
CUTYallUi C TOMOIIIBIO CUCTEM YPABHEHHI C
napameTpamu

119

[TocTpoenue u uccienoBaHue
MaTEMAaTHYECKUX MOJENIEH PEAIbHBIX
CUTYyalUH C IIOMOLIBIO CUCTEM YPaBHEHUH C
napameTpamu

120

KoHnTtposnbnas pabdota: "3amgauu ¢
napamerpamu"

121

[ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS




3HaHMi: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUS

122
3HaHMi: "YpaBHeHus"

123 [ToBTOpEeHHE, 0000IIEHNE, CHCTEMATH3AIIH
3HaHMi: "YpaBHeHusa. Cucremsl ypaBHeHUN"

124 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "HepaBencrpa"

125 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "HepaBencrna"

126 [ToBTOpenue, o6o0IIeHNE, CHCTEMAaTHU3AIUS
3HaHuii: "HepaBencrtsa"

127 [ToBTOpenue, o600IIeHNE, CUCTEMATU3AIUS
3HaHui: "lIponsBogHas u e€ npuMeHeHue"

128 [ToBTOpEeHHE, 0000IIEHNE, CHCTEMATH3AIIHS
3HaHui: "[IponsBoaHas u e€ npumenenue"

129 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "[IponsBoaHas u e€ npumeHenue"

130 [ToBTOpenue, o600IIeHNE, CUCTEMAaTU3AIUS
3HaHui: "MHTEerpan u ero npuMmenenue"

131 [ToBTOpenue, o600IIeHNE, CUCTEMATU3AIUS
3HaHui: "OyHkun"

132 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHkun"

133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHKIMN"

134 HroroBast koHTpoOIbHAs paboTa

135 Hrorosas kKoHTpoJIbHASA paboTa




136

[ToBTOpeHme, 06001IeHNE, CHCTEeMaTH3aIU s
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hauajga MaTEMAaTUYECKOTO aHAIN3a, TEOMETPUSL.
Anrebpa 1 HavaJila MaTeMaTUYecKoro aHanausa (B 2 yactsx), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noa

penaknueir Mopakosuda A.I'., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«101] MHEMO3HMHA»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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