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HOACHHTEJIBHAA 3AITHCKA

YuebHEIT Kypc «Anredpa M Hayala MATEMATHYECKOrO AHAMI3A) SABIHETCH
OJHHM M3 HanOoNlee 3IHAUNMEIX B INporpaMMe CpefHero ofmiero obpa3oBaHIA,
TOCKONBKY, € OJHOI CTOPOHBI, OH O0ecHeuHBAeT HHCTPYMEHTAILHYI 0a3zy yIt
HM3YUeHId BCeX ecTeCTBEHHO-HAYUHEBIX KYPCOB, a ¢ JApYroit cTOpoHEl, dopMupyer
TMOTHYecKoe M abCTPaKkTHOe MBINIDIeHHe OOYHUAIIXCA Ha YPOBHE, HeoOX0[IIMOM
JUIA OCBOEHILA HH(OPMATIIKH, OONIeCTBO3HAHNA, HCTOPHH, CIIOBECHOCTH H IPYTHX
mHcIiuinH. B paMkax ganHoro yuebHoro Kypca oOyuarolecs OBIAIeBaloT
VHABEPCATEHEIM f3BIKOM COBPEMEHHOI Haykl, KoTopaf (OpMYIHpPYET CBOH
JOCTIKEHHA B MaTeMaTH4ecKoil (opme.

VueGHEIT Kypc amre0pel H HAayal MaTeMATHYECKOTO aHalH3a 3aKIajblBaeT
OCHOBY /I VCIENIHOTO OBNAJEeHNA 3aKOHAMH (H3MKMN, XIMHH, OHOIIOTHI,
TIOHHMAHNA OCHOBHBIX TeH/I€HITHIT Pa3BHTHA 3KOHOMHKH H 00IIeCcTRe HHOM HKI3HH,
IIO3BONAET OPHEHTHPOBATHECA B COBPEMEHHEIX LHQPPOBRIX H KOMIBIOTEPHEIX
TEXHOIOTHAX, YBEPEHHO HCIIONB30BATh HX U4 JanbHeililero oOpa3oBaHHS H B
TIOBCEJTHEBHOM XI3HH. B TO Ke BpeMs oBlajeHHe a0CTPAKTHBIMII H JIOTHYECKH
CTPOTHMH KOHCTPYKIJHSMH anredphl o MareMATHUECKOTO AaHaln3a pasBHBaeT
YMeHIle HAXONTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JIOKA3RIBATH
VIBEPKJEHHA C IMOMOINBI0 HHIYKIMH H paccyXAarh HeQyKTHBHO, HCIOIb30BATh
o0o0mIeHHe W KOHKpPeTH3alio, abCcTparHpoBaHHe H AHATOIHIO0, (OPMHIpPYET
KpeaTHBHOE H KPHTHYECKOe MBIIIIIEHHE .

B xozme m3yueHHd yueOHOro Kypca «Amre0pa H Havyala MaTeMaTH4YeCKOrO
aHamH3a» o0yyarolrecd IOTYYA0T HOBBIN ONBIT PelIeHHS IPHKTAJAHBIX 33724,
CAMOCTOATEBFHOTO MOCTPOEHNA MaTeMAaTIUYecKX MOJENell peamtbHBIX CHTYAIHIL,
HHTEpPIpeTAl[HMH  TONYUEHHEIX  pellleHIni, 3HAKOMATCA ¢ IIPHMEpaMI
MATeMATHYECKHX 3aKOHOMEPHOCTeHl B TIpPHpoJde, HAyKe H HCKYCCTBE, C
BRI JAFOIHMICA MATEMATHUECKIMH OTKPBITHAMH H HX aBTOPAMIL,

YueOHBIN Kypc o0najiaer 3HAUNTENLHBIM BOCIHTATEILHEIM ITOTEHIIHATIOM,
KOTOPEIH peann3yercd Kak uepe3 yueOHBII MaTepHald, CIIOCOOCTRYIOMIIIT
popMHpOBAHIIO HAYUHOTO MHPOBOI3pPEHHS., Tak H uepe3 clelduky yuebOHOI
MeATebHOCTH, TpeOviollell MPOJOMAHTENBHON KOHIEHTPAIIMI  BHIMAHIIA,
CAMOCTOATENBHOCTH, AKKYPATHOCTH H OTBETCTBEHHOCTH 33 IIOTYYEHHBIII
pe3ynbTar.

B ocHoBe Merommkm oOyuyeHHS anredpe H HayamaM MaTeMarHyecKoTo
AHATH3a TeENT JIe AT eMTbHOC THRIT IIPHHINNT 00yYeHIE.

B crpyrype vueOGHoro kypca «Airefpa M Hayama MaTeMaTHYecKOTO
aHATH3a) BRIJIEJIEHE] Cle/YIOIIHe COJepAaTelbHO-MeTOgiyecKHe JIIHIH: «nena
W BEIYICIeHHD), « DYHKIMH # rpadukmy, « YpaRHeHHA H HepaBeHCTBa», «Hauana
MaTeMaTHYeCcKoro aHamm3a», «MHOKecTBa H  JTOrHKa». Bce OCHOBHBIE



cOoJep&XaTeNEHO-MeTOMUECKHE THHIH H3VUAOTCA HA NPOTAAKEHHH [BYX IeT
oOyueHII HAa YpPOBHe CpeJgHero obmiero oOpa3oBaHHA. eCTeCTBEHHO MOIIOIHAA
APYT ApyTra H IOCTENEHHO HACHIIASCE HOBEIMII TeMaMI H pasjlenamu. J{aHHEIN
VueOHBEIIT Kypc SBIfgeTcd HHTeTPATHBHEIM, IIOCKOMBKY oOBenHIeT B cele
coJiepKaHie HEeCKONBKHX MaTeMaTHUeCKHX [IHCIHIUINH, TakHX Kak anreOpa,
TPHIOHOMETPHS, MAaTeMAaTHYeCKHIT AHAIN3, TeOPHA MHOMKECTB, MaTeMAaTHUeCKasd
nornka # gapyruHe. ITo mepe Toro kak oOyuaroliecs oBIajieBaloT BcEé Oonee
IIHPOKHM MaTeMATHYECKHM alllapaToM, ¥ HHX IOCIeJ0oBaTeIbHO (popMIpYyeTcd I
COBEPINEHCTEYETCA VMEHIIE CTPONThP MATEMATHUECKYE0 MOJEN: PealbHOI
CHTYAI[HH, TIPHMEHATh 3HAHNA ITOMYUeHHEIE TIPH M3YYeHHH y4eOHOro Kypca, i
pelleHnd caMOCTOATENEHO C(POPMYITHPOBAHHOI MaTeMaTHYecKOll 3a/iaull, a 3aTeM
HHTEPIIPETHPOBATE CBOIl OTBET.

Cofep&xaTelsHO-MeTOQHUECKad THHHA «IHcIa H BEIUICIEHND) 3aBepIIAeT
(hopMITpoBaHHe HABEIKOB HCIIONB30BAHHA JNEICTBHTEIBHEIX UNCE], KOTopoe OBIIO
HAYATO HA YPOBHE OCHOBHOr0 obuero oSpazoeannd. Ha ypoeHe cpejHero obero
ofpazopaHng ocodoe BHHMaHHe  yjenserca  (OPMHPOBAHHID  HARBIKOB
PAaIHOHAMLHEIX BEIUICIEHH, BKIIOYAIONHNX B ce0f HCIONB3OBAHIE Pa3IHUHBEIX
(opM 3anmicH uHCIA, YMEHHe JenaTh IPHKHIKY, BBRIIONHATH TIPHOIDIAEHHBIE
BRIYICJIEHTA, OIEHHBATH YHCIIOBBIE BRIpaKeHHH, padoTaTh C MaTeMaTHYeCKHMI
KOHCTaHTaMH. 3HaKoMble OOYYAIOLNMCA MHOKECTBA HATYPAIBHBIX, IEIBIX,
PaIIOHANBHEIX I JENCTBHTENBHBIX  YHCEN  JIONMOMHAKTCA  MHOKECTBOM
KOMIDIEKCHEIX Uicel. B EKakJZoM M3 3THX MHOKECTE pPacCMaTpHBAKOTCH
CBONICTBEHHEIE €My CIeNH(pHYecKIEe 3aJaull H ONepamiil: eleHHe Halgelo,
ONEPHPOBAHHE OCTAaTKaMH HA MHOKECTBE IEIBIX uHCel ©0co0hle CBOIMCTEA
PalioHANBHEIX H HpPAIHOHATBHELX YHCell, apidMeTHUeckHe OIlepal(ii, a TaKKe
H3BIIeYEHIe KOPHA HATVPAIBHOH CTelNeHH HAa MHOMKECTBE KOMIUIEKCHBIX YFCEIN.
brnaromaps mocieIoBaTelBHOMY PAacIHPeHH0 Kpyra HCIIONB3YEeMBIX YHCelI H
FHAKOMCTBY € BO3MOEHOCTAMI HX IPHMEHEHHA JUIA PEeHIeHHd PasImyHeIX 3a/1ay
(popMHpyeTCA Mpe/icTABIEHHE O eJHHCTBE MATeMATHKN KaK HAYKH 1 e€ polH B
IOCTPOEHIN MOJIe/ell PealbHOr0 MHpa, MIHPOKO HCIIONB3yHTcA obolIeHne o
KOHK]E TH 3a1lfs.

JImHmA «YpaBHeHNd I HEPABEHCTBA» Pea3veTcs Ha TPOTLKEHHH BCETO
o0yueHII Ha YpoBHe cpefHero oOmero oOpa3oBaHild, IOCKOINBKY B KakIOM
pazgene IIporpaMMel TPeTyCMOTPEHO peIleHHe COOTBEICTBYIOINNX 3afadu. B
pesyibTare oOyJYaroOIHecs OBIAJeBAl0T pa3UHBIMH METOJAMH pelleHd
pPAaIIOHANEHEIX, HPPANHOHANEHEIX, TIOKA3aTeNBHEIX, JIOTAPH(MITUECKHX N
TPHIOHOMETPHUYECKHX VPABHEHHII, HepaBeHCTB H CHCTEM, a TakKEe 3ajad,
coflepKairux mapameTprl. IlomyueHHBEIe VYMEHIE MHPOKO ICIIOIB3VIOTCA IIPH
HCCIEOBAHNH (PYHKINNT ¢ TIOMOIIBI0 NMPOHIBOHON, TIPH PelleHNH IIPHKIAJIHEIX



3a/1a4 M 3a/ia4 HA HAXOXJeHHe HAHOONLIIX H HANMEHBIMNX 3HaUeHIHl yHEIHI.
JaHHad cofep:xarelbHasd JIMHIE BKIOUYAeT B ce0d Takke opMIIpoBaHIe yMeHHI
BRIIONMHATE  pacuéTel 1Mo  dopMmynaM, IpeoGpa3oBaHHd  PalHOHATLHLIX,
HPPAIHOHANBHEIX H TPHTOHOMETPHUYECKHX BEIPAKEHHH, a TakKe BEIPAKEHHIL,
COJlepKanpix CTemeHH H JorapmdMel. bBrarojgaps m3ydeHmio aireGpanyeckoro
MarepHala IPOHCXOJHT  JlalbHelilllee  pasBHTHE  AITOPHTIMHYECKOTO H
abCcTPaKTHOrO MBIIUIEHHS OOydYaroumxca, (OpMIIPYIOTCA HABBIKH JeIYKTHBHBIX
paccykjaeHnii, pa0oThl ¢  CHMBOINBHBEIMH  (opMaMmi,  TIpe[cTaBIeHHs
3aKOHOMEPHOCTel I 3aBHCHMOCTell B BHJE pPaBeHCTE H HepaBeHCTB. Aiure0dpa
npemiaraeT 3@QQeKTHBHBIE MHCTPYMEHTH U4 peIleHHd TNPAKTHUYECKHX M
eCTeCTBEHHO-HAVUHEIX 3a0aY4, HArTAIHO JEMOHCTPHPYET CBOH BOIMOKHOCTH Kak
SAIBIKA HAVKH.

ConepxaTensHO-MeToqueckas mHHAA «OyHKIIM H TpadguKH» TECHO
TeperieTaeTcd ¢ JAPYTHMHI THHHAMH yyeSHOTO Kypca, IOCKONBKY B KAKOM-TO
CMEICIIE 3a/aéT IIoCTe JOBATEIEHOCTE H3YVUeHHd MatepHana. HiyueHne crelleHHOI,
TIOKA3ATENBHOI, ToTapridMiTde Kol H TPHrOHOMETPHYeCKHX (JVHKI[HIT, HX CBONCTE
H rpaHKOB, HCIONb30BaHHE (PYHKIQI JUId PelleHHs 3a/lad H3 JAPYTHX ydeOHBIX
MPe/IMETOR H PEATBHON AHIHH TECHO CBA3AHO KaK ¢ MaTeMarideCKHM aHAIH30M,
TAK H C pelleHHeM ypaBHeHHH H HepaBeHCTE. [IpH sTom Oonblmoe BHIMAHIE
VIendgerca GopMIPOBAHII0 YMEHIIA BRIpaKaTh (pOpMyIaMH 3aBHCHMOCTI MEKLY
PauINYHBIMI Be/OITUHHAMH, HCCIEMOBATE ITONYUYeHHEIe (VHKIHH, CTPOHTER HX
rpaduxi. MaTepHal 3Toll cofepEaTeIbHOI IIHAH HAIEIeH Ha pa3BHTHe YMeHHI
H HABBIKOB, ITO3BOILAIOINHX BEIPAXKATE 3ABHCHMOCTH MEXKIY BEIHUHHAMII B
pa3IHuHON (popMe: aHATHTHYecKoil, rpadiyeckoll I cloBecHoii. Ero m3yueHne
crrocoGCTBYET PA3IBUTHI ANTOPHIMIIUECKOTO MEINUIEHHA, CIOCOOHOCTH K
0000HIEHHI0 H KOHKPe TH3 AN, HCIIOMIb3 OBAHNE) AHATOT I .

CopepxatensHad IHHHA «Hauyara MaTeMaTHYECKOTO aHalH3a» I03BONAeT
CYIIECTBEHHO PACIIMPHTE KPYT Kak MaTeMaTHUYecKHX, Tak H IPHEIaJHEIX 3a/ad,
JOCTYIIHEIX 00yYarIHMcd, TaKk Kak Y HHX TNOARIAETCAS BO3IMOKHOCTE CTPOHTH
rpaduKn  CIOEHBIX (YHKIONI, ONpeAendTs HX HaHOOIbINNe H HaHNMeHbIIHe
3HAYEHH, BBHIMNCIATE TUIOMAMH (PHIYP H O0BEMBI Tel, HAXOAHTH CKOPOCTH H
VCKOPEHHA IpoleccoB. JlaHHad coAepEaTenbHad NIHHA OTKPEIBAET HOBEIE
BO3IMOKHOCTH IIOCTPOEHHS MAaTeMAaTHYeCcKHX MOJeNeil peambHBIX CHTYAIIIL,
TO3BONAET HAXOMHTE HAIIYYIIEE PEIIeHIE B IPHKTAJHEIX, B TOM UICTIE
COIMATFHO-3KOHOMITUECKHX, 3aadax. 3HAKOMCTBO C OCHOBAMI MAaTeMaTHeCKOTO
aHamH3a CIocoOCTBYeT PasBHTHE alCcTPakTHOrO, (OPMATBHO-IOTHUECKOTO W
KpPeaTHBHOTO MEINUIEHHA, (JOPMIPOBAHHEK) YMEHHII PAclo3HABATE IIPOABIEHHS
JAKOHOB MATeMATHKI B HavKe, TeXHHKe H HcKyccTBe, O0yuarolHecd y3HAKOT O



BRIJIAIOINIXCA Pe3yIbTarax, IONyUeHHBIX B XoJe Ppa3BHTHI MATEMAaTHEKH Kak
HAYKIL, H 00 IX aBTopax.

Copep&aTeTbHO-MeTOUeckad MIHNA « MHOKecTBA H JIOTHKA) BKIOUAET B
ce0Ad HIEeMEHTHl TEOPHH MHOKECTB H MaTeMaTH4ecKoil mormkm. TeopeTHKO-
MHOKeCTBEHHEIE TTPeICTARIEHILA IIPOHIEIBAIOT BeCh KYPC IKONBHOI MaTeMATHEH
1 npeptaraoT Hapboldee YHHBEPCAIBHBI H3BIK, OOBEMHAIONNGT Bce pasjens
MaTeMATHKN H €€ INPIUIOKEHII, OHH CBA3BIBAIOT pasHele MaTeMaTHYecKie
JUICIIUIHHEL H HX NpIiIoKeHHA B eanHoe Ienoe. [loatomMy BakHO Jathk
BO3MOKHOCTE OOyUamINeMycAd IIOHHMAaTh TeOpPeTIKO-MHOKECTBEHHEIT A3BIK
COBPEMEHHON MATEMAaTHKH H HCIIONL30BaTh €ro A BEIPaEKEeHHA CBOIX MEICIEN.
JpyruM BakHEIM NPH3HAKOM MATeMATHKH KAK HAVEH ClIeJyeT IIPH3HATH
CBOIICTEEHHYK) eIl CTporocTs OOOCHOBAaHHII M CIeJIOBaHHe OINpeeléHHEIM
TMpaBHIIAM  NOCTPOEHHS  JOKa3aTelhCTE.  3HAKOMCTBO € 3IeMeHTaMH
MATEMATHYECKOIl JIOCHKH CIIOCOOCTBYET PA3BHTHID JIOTHUYECKOrO MEIIIDIEHHS
00YUAKOIIHXCA, TIO3BOIAET HM CTPOHTE CBOM PACCYAJIEHHS HA OCHOBE TTOTHYe CKHX
MPaBHI, GOPMHPYET HABKRIKH KPHTHYECKOTO MEITIUIEHHS.

B yuebHOM Kypce «Anrefpa W Hayana MAaTeMaTHYECKOro aHATH3a»
IMPHCYTCTBYIOT OCHOBRI MaTeMaTHUYecKoro MOJEeNNpPOBaHiA, KOTOphIE INPH3IBAHE
crrocoGeTBoBarh  (POPMHPOBAHIID HABEIKOB TOCTPOEHHA MOJenell pearbHBIX
CHTYaI[iil, MCCIeJOBAHHA 3THX MOJAENell ¢ IOMOIIBK almapara alredpel H
MAaTeMATHYECKOTO aHamiia, HHTePHpeTalii ITOIVYEHHEIX pe3yiIsTaroR. TakHe
33J]aHA A BIIeTeHEl B KA IBIIT 13 pa3feloR IIPOrpaMMel, ITOCKONBKY Bech MaTepHan
yyeGHOTO Kypca IIMPOKO HCIONb3yeTcd [UIA PellleHNd MPHKIAJHEIX 3a1ad. [Ipn
pelleHHH  pealbHBIX  [PAKTHUeCKHX  3aa4y  o0yuaroloiecd  Pa3BHBalOT
HaOmro1aTeIFHOCTh, YMeHHE HaxXOJHTh 3aKOHOMEPHOCTH, abcTparHpoBaThCA,
NCIIONE30BATE  aHAOrHI, o0o0mars W KOHKPeTH3HPORATE  Mpolaemy.
JeaTembHOCTE IO (OPMHPOBAHHIO HABERIKOE PeINeHHS TIPHKIAJHRIX 3ajay
OpraHH3yeTcs B Ipoliecce M3ydeHnd BceX TeM y4eOHOT 0 Kypca « AnreOpa H Ha4ama
MaTeMaTHYeCKOTO aHaIH3an.

Ha mn3yuenme yueOmoro kKypca «Aarebpa o Havyaga MaTeMaTHYeCKOTO
aHanH3a» oTRomuTCca 272 yaca: B 10 xracce — 136 yacor (4 yaca B HeJlento), B 11
Kinacce — 136 yacoB (4 yaca B HeJlel).



COAEPKAHHE OBYYEHHA
10 KVIACC

Yucna 0 BIYHCICHH A

PannonaneHele umciaa. OOBIKHOBEHHBIE H JeCATHYHEIE JpoOH, IIPOLEHTHL,
OeckoHeuHBle mepHognueckie apodH. [Tpumenerme apodeii H TPOIEHTOB [UIA
PeLIeHs MPHKIAJHBIX 3a/1a4 13 Pa3IHYHBIX OTPACIEN 3HAHII H PeansHOM KH3HH.

JeficTBuTenbHBIE 'WHclIa. PalHoHaIbHBEIE H HppalHOHAIbHBIE UHCIIA.
ApndmMeTHuecKHe  ONepalHH ¢  JefICTBHTEIBRHEIMH  umcaami. Moaymm
IefICTBHTENILHOTO YHCIA H ero cBOMCTBA. [IpHOTHAEHHEIE BRIMMCIEHNA, ITPAaBRHIA
OKPVITIEHI A, TIPHEN /KA H OI[€HKA Pe3VIbTaTa BEIUICIIE .

CremeHr C IeTEIM ITOKasaTeneM. bmHoM HeoToHa. Hcmoms3opaHme
Toaxo el JopMEI 3alicH JeficTRHTeIBHEIX YHCell U4 PellleHH d ITPaK THYeCcKHX
3a7iayu | MpeIcTaBIeHId JAHHEIX.

ApndmMeTHUecKIiT KOpeHs HATYPATEHOI CTETIEHH H €ro CBOIiCTBA.

CreleHs ¢ paHOHAIBHEIM ITOKazareleM H €€ CBOHCTBA, CTeIEHbL C
JIEHCTBHTEILHBIM ITOKA3aTENEM.

Jlorapngm umcna. Cpofictea norapudgma. JlecaTnunile H HaTypaibHEIE
JorapH(MEI.

CHHYC, KOCHHYC, TaHT€HC, KOTAHI'eéHC YHCIOBOIO apryMmeHTa. APKCHHYC,
APKKOCHHYC I APKTAHTEHC YHCIOBOrO apryMeHTa.

VpaBHeHHS H HEPABEHCTRA

ToxgecTBa M TOXJeCTBeHHEIe IIpeo0Opa3oBaHHd. YpapHeHHe, KOpeHB
VpaeHeHHd. PAaBHOCHIBHEIE VPABHEHHSA H VpPaBHEHHA-CIeNCTBHA. HepaBeHCTRO,
pPelleHHe HEPABEHC TRA.

OCHOBHBIE METOJIBI PEIeHHA HeTbX H APoOHO-pAIHOHATEHEIX YPARHEHHIT H
HepapeHCTB. MHOrowieHsl oT oOJjHOIl NepeMeHHOl. /leneHme MHOTroOWwIeHa Ha
MHOTOWIEH ¢  ocTarkoM. Teopema Be3zy. MHorowreHsl ¢ I[eJILIMH
Koadmimentami. Teopema Brieta.

[TpeobpasopaHia UHCIOBBIX BREIPAKEHIH, COMlePKalliX CTeNeHH H KOPHIL

HppamnonansHEIe VPaBHEHTLA. (OCHOBHEIE METO/IEL PeIneHna
HPPAIHOHAIBHEIX VPABHEHII.

IlokazaTenbHEIE VpaBHeHIHA OCHOBHEIE METOBI PelleHHS ITOKAa3aTelbHBIX

VpaBHEHHI.

IIpeoGpazoraHile BEIpaKEHIIT, COMePEAINIX JTOTAPH (MEL.

Jlorapndmmryeckmne VpaBHEHH L. OCHOBHEIE MEeTO/IEL peleHn
TorapH(MIYe CKHX YPARHEeHHIL.

OCHOBHBEILE TPHT OHOMETPHYECKHE opmMyIIEL. [TpeoOpazoranie

TPHIOHOMETPHYECKIX BhIpakeHil. PellleHiie TPHT OHOMETPHYECKIX YPaBHEHII.



Pemernie cHcTeM IIHHENHBIX YpaBHeHMII. MarpHia CHCTEMEI ITHHEHEBIX
ypaeHeHIOI. ONnpefennTens MAaTpHOE 2x2, ero TeOMeTpPHYecKIOI CMEICT W
CBOJICTBA, BEIUHCIEHHE er0 3HAYEHNd, IIPHMEHEeHHEe OIpeJIeHTeNd Ui pelleHna
CHCTEMEl JHHEIHBIX VpaBHeHINI. PellleHne IIPHKIAAHEIX 3a7a4 C IOMOIIBIO
CHCTeMEl JIHHeIHBIX YypaBHeHmil. Hccueorannme TIOCTPOEHHON MOJENH C
MOMOIIEIO MATPHIL H OTIpe JeTHTeneil.

ITocTpoeHile MareMaTHYeCKHX MOJelell peanbHON CHTYAIIH C IOMOIIBIO
YpaBHeHHIT H HepapeHCTB. lIpnMeneHHe ypaBHEHINI H HePAaBEHCTB K PEINEHHIO
MATeMATHYECKHNX 3afady H 3aJad H3 pazIH4HLIX o0nmacTeil HAYKH H pPealbHOII
AKI3HIL.

DPYHKIUH H rpadHKH

(DyHKIHA, crhoco0s 3ajaHiid (VHEII. B3anmHo oOpaTHbIe (QYHKITIN.
Kommoznma dyuaxmuit. padik dyHEDm. DleMeHTapHble Npeobpa3zoBaHs
TpaduKoB yHKIIIL

OO0macTs OnpejieIeHAs H MHOKECTBO 3HaueHIll QyHkmn., HynmH §yHKmm.
TIpoMexYTEH 3HAKOIOCTOSHCTRA. éTHEIE 1 HeuéTHEIe (pYHKIMH. [TepHoye cKie
Gyrxmm. TTpoMeKYTKH MOHOTOHHOCTH (JYHEUHH. MAaKCHMyMEI H MIHIMYMEI
¢yuxagm. Hanboneinee 1 HanMeHbIee 3HAYEHIA ()YHKIII HA IIPOMEKYTKE.

JInnefinas, xpajgparnuyHad H Jpo0HO-THHeNHAs (QYHKIHH. DSleMeHTapHOe
HCCIe/IOBAHIE H IIOCTPOEHHE 1X IPadHKoB.

CrenenHad QyHKIHA ¢ HATYPATEHBIM H IEJIBIM IOKa3areneM. E€ cBoficTBa H
rpadguk. CpoiicTBa H rpadik KOpHA N-0il CcTeleHH Kak (YHKIMH o0paTHOI
CTETIEHH C HATYPaTbHEIM IIOKAZATENEM.

IlokazaTensHad 1 Horapudmiueckas (QyHEI[MI, HX CBOJicTBAa H IpadHim.
Hcnonszopanne rpadikor GyHKIMITL 18 pellleHHd YPABHEeHIIL.

TpHroHOMETpHUYECKAd OKPYAHOCTE, OIpPeJIeNeHNe TPHIOHOMETPHYE CKHX
(pyHKIIIT UHCIIOBOTO APTYMEHTA.

OYHKIIOHANBHEIE 3ABHCHMOCTH B PealbHEIX IIpoleccax M SBIeHHAX.
I'padyiEn peankHBIX 3aBHCHMOCTEI.

Hauajia MaTeMaTHUYeCKOIo aHa/In3a

ITocmegopaTensHOCTH, CcHOCOOR 3afaHisl  TocleJoBarelbHocTeil. Meton
MAaTeMATHYE CKOI THTYKITHIL. M OHOTOHHEIE It OT'paHIeHHEIE
ToCcHefoBaTenbHOCTH. HeTopnd BO3HHKHOBEHHS MAaTeMAaTIMECKOTO aHamiia Kak
aHanH3a GecKOHEeUHO MATELX.

Apndmernueckasd I reoMeTpHUYecKas ITporpeccHi. beckoHeuHo yORBaroIasg
reoMeTpIyeckad mporpeccna. Cymma GecKOHeUHO YOBRIBAKOIIEN reoMeTpPHUYE CKOIl
Iporpeccuil. JINHeIMEIN 0 3KCIIOHEHIHATEHENT pocT. HHcno e. (DopMyIlIa CIIOKHBIX
npouentor. Hcnonp3opanme IporpeccHy Ui pelIeHnd pealpHBIX 3ajau
MIPUKIAHOTO XapakTepa.



HempepeipHble (QVHEIIM H HX cRoiicTBa. TOUKH pa3peBa. ACHMIITOTE
rpadukxor ¢yHr. CpoiicTBa (YHKINNI HelpephIBHBIX HA OTpe3ke. Merton
HHTEPBATOB JUIA PeIleHHd HepapeHCTB. IIpHMeHeHHe CBOMCTE HeIlpPepPRIBHEIX
(pyHEII I peleHns 3aad.

[Tepead o BTOpad MPOH3BOAHEIE (yHKIHH. OnpejieneHne, reoMeTpHYe CKHIT H
(hrr3rdecKInt CMBICT ITPOH3BOJIHON. YpaBHeHHe KacaTelbHON K rpadiKy )y HKIHH.

[Tpom3zeomusie  aneMeHTapHBRIX  ¢yHEmL.  [Ipomseojmmai  CyMMBEL
IIPOH3BEJIEHIA, YACTHOTO H KOMITO3HITHH ()YHKI[HIT.

MuokecTBa H JIOTHKA

MHOKeCTEO, ONEpaIIH HaJ MHOKECTBAMH H IIX CBOMCTRA. HATrpaMMED
Ofinepa—BenHa. IIpHMeHeHHe TeOpPeTHKO-MHOKECTBEHHOIO  amnmapara [jid
OIMCAHISA PeaTbHEIX IPOLECCOB H ABNEHIH, IPH peIleHHH 3aJa4y H3 APYIHX
yueOHEIX TIpe IMETOR.

Ormnpegenenne, TeopeMa, CBOHCTBO MaTeMATHYecKOTo OOBeKTa, CIeJCTRIE,
JIOKA3aTelbCTRBO, PABHOCHIIEHEIE YPABHEHI A

11 KIIACC

Yucaa 1 BIMHCTeHH A

HarypansHele H mexsle umciaa. [IpHMeHeHIe TTPH3HAKOR JETHMOCTH IIENBIX
yncen, HanOoneuoni obmmit memitent (gamee — HOJl) m nHanmMmeHbmmee oOImee
KpaTtHoe (ganee — HOK), oCTATKOR I10 MOIYIH, alrOpHTMAa EBKIN/IA 1 pelleHns
2aaYu B IeIBLX YICIax.

KomimexkcHele uncna. Airefpandeckad H TPHTOHOMeTpPHUecKad (DOPMEL
3alHCH KOMILIEKCHOTO uiciaa. ApH(MeTHUeCKHe OIepaliH ¢ KOMIUIEKCHEIMI
uriciamvi. [3o0pakeHHe KOMIDIEKCHBIX UHCEI HA KOOPIHHATHOI IITOCKOCTH.
@opmyna Myaepa. KopHH n-ofi cTelleHH H3 KOMIUIEKCHOTO umcna. I[IpiMeHeHHe
KOMIUIEKCHBIX YHCeI UL PeleHid (pr3nieckix H TeoMeTpHYecKHX 3a/ay.

VpapHeHHs 0 HEPABEHCTBA

CHcTeMa M COBOKYNHOCTH VPaBHeHHI H HepaBeHCTB. PaBHOCHIILHBIE
CHCTEMBI H CHCTEMEI-CIE/ICTRH A PaRHOCIHIIBHEIE HEPABEHCTRA.

OtrbBop  KOopHefl  TPHTOHOMETPHYECKHX  VPaBHEHHII ¢  IOMOIIBIO
TPHI OHOMETPHYECKOIT OKPY/KHOCTH. PellleHHe TPHT OHOMETPHYECKHX HEPABEHCTB.

OCHOBHEIE MEeTOJBI pellleHHs IIOKA3aTellFHEIX MW  JIOoTapHQMIye CKIX
HEPABEHCTE.

OCHOBHEIE METOJIEL PEIEHHA HPPALHOHAEHEIX HEPAREHCTE.

OCHOBHEIE METOIEl PEIIeHHS CHCTEM H COBOKVITHOCTEN palHOHATBHEBIX,
HppaIHOHATEHELX, TTOKA3aTeTkHEIX H JIOT apH(MIiTie CKHX VpaBHe HIII.

YparHeHHd, HEPABEHCTBA H CHCTEMEL € IAPaMETPAMH.



IIpumeHeHHEe — YpaBHEHHII, CHCTEM H  HEPABEHCTE K  PeIlNeHHE)
MaTeMATHUECKHX 3a7ay H 3a/ad ¥3 PazIHyHEIX o0nacTell HAVKH H pealbHOI
AHIHH, HHTePIpeTan IIONVUe HHELY Pe3yIhTaTOB.

PYHKIHH H TpaduKl

Ipadux xommozuiun (GyHKIpE. [eoMerpHuecknie o0passl YpaBHEHIH H
HEPABEHCTE Ha KOOPJAHHATHOI ITIOCKOCTH.

TpHronomeTpHuecKie (YHKIIH, HX CBOMICTBA H I pagIKI.

I'padirueckiie MeTOBI pelleHHs YpaBHeHHII H HepaBeHCTB. ['padmueckie
METO/IBI PEIIEHIA 3a/1a4 ¢ ITapaMeTPaMH.

Hcemone3opanme rpadHKoR (YHEIMIT I HCCIeJOBAHHA IIPOLECCOB H
3aBIICHMOCTel, KOTOpPhle BOZHHKAKT IPH pPellleHHH 3ajauy H3 APYVIHX y4eOHEIX
TIpeaMeTOR M PeanTbHOM KI3IHH.

Hauvana MmaTeMaTHYeCKOI0 aHAIH3A

IIpnMeHeHHe IPOH3BOMHOI K HCCIeOBAHII0 ()YHKIINT HA MOHOTOHHOCTE H
SKCTpeMyMEl. HaxoxkjeHme  HaHOONBINEr0 H  HAHMEHBINETO  3HAYEHIIT
HeITPePHIBHOI (DYHKIIHH HA OTPe3Ke.

IIpumeHenHe MPOHIBOJHON JUIA HAXOMKJEHHA HAHIYUILEro pelleHHd B
MPHETAHBIX 3ajiadyax, JUId OIpeJIeNIeHHS CKOPOCTH H YCKOPeHHA IpoIecca,
3a/IaHHOr O (pOPMYIION HIH TpadHKOM.

IleppooOpasHad, OCHOBHOe CBOHCTBO IlepBooOpasHeix. IleprooOpasHbie
MeMeHTAPHBIX (yHEIHIT. [IpapHIa HaX 0K IeHH I ITepBO00pPaIHbIX.

HHaTerpan. I"eoMeTpHYeCcKHI CMEICTT HHTETpAaa. Brerucinenne
OIpeIeIEHHOrO MHTer pana 1o (gopmyne HeroToHa-JleilGHIIA.

IIpnMeHeHHe HHTerpana Id HAaxXOXKJEHNA IIOLIafell IDIOCKHX (GHIVP H
00BEMOR TeOMETPHUECKIIX Tell.

Tlpumepsr pemeHmii Qg epeHIHATEHEIX YVpaBHeHIOT. MareMaTHyecKkoe
MOJIEIHPOBAHIE PEeATbHBIX IIPOIECCOB € TOMONIBE  H((epeHIHATEHEIX
VpaBHeHHH .



IINIAHHPYEMBIE PE3VJIBTATBI OCBOEHHA VYYUEBHOI'O KVPCA
«AJI'EEPA 1 HAYAITA MATEMATHYECKOI' O AHAJIH3A»
(YTJIYE.T[EI—H—IHﬁ YPOBEHE) HA VYPOBHE CPEJHEI'O OBIEI'O
OBPA3OB AHHA

JHUYHOCTHEIE PE3YJILTATHEI

1) rpasIaHCcCKOro BOCIIHTAHNA:

cPOPMITPOBAHHOCTH TPak JAaHCKOM MO3MIIIH 00y4arIerocd Kak AaKTHBHOTO H
OTBETCTBEHHOIC  WIeHa  pOCCHiicKoro  o0IlIecTBa,  IIpe/ICTABIIEHHE O
MATEMATHYECKHX OCHOBAX (PYHKUHOHHPOBAHHA Pa3zMHYHBIX CTPYKTYP, ABJIEHHIT,
Npoleqyp TrpakJaHcKoro ol0mmecTea (BHIOOpPEI, OIPOCH H [JpYVIoe), VMeHIe
B3aIIMOJIEfICTEOBATE € CONMATEHEIMH MHCTHTVTAMH B COOTBEICTEHI ¢ HX
(pyHEIH AN H HAa3HAUeHHEM.

2) IATPHOTHYECKOr0 BOCHHTAHHA:

chOPMIPOBAHHOCTS POCCHIICKOM IpaKJaHCKON HAEHTHYHOCTH, VBAKEHHI K
MPOIUIOMY H HACTOAIEMY POCCHICKON MaTeMATHKH, I[eHHOCTHOE OTHOIIEHHE K
JOCTHAEHHAM POCCHIICKHX MaTeMATHKOB H POCCHICKON MaTeMATIHYeCKOI IIKOIEL,
HCIONB30BAHHE I3THX JIOCTIKEHHA B JPYIHX Haykax, TeXHONOIHix, cdepax
IKOHOMHKH,

3) AYXOBHO-HPABCTBEHHOr 0 BOCIIHTAHHA:

OCO3ZHAHIE JQYXOBHBIX I[eHHOCTEI POCCHIICKOTO HapoJa, cOopMIpPOBAaHHOCTE
HPABCTEEHHOTO COZHAHMA, 3THYECKOrO ITOBEJEHHA, CBAIAHHOTO C ITPAaKTHYECKHM
TIpHMEHEHHEM [JOCTHKEHINI HAaVEN H [JeATeTbHOCTRI0 VUEHOIO, OCO3HAaHHE
JOYHOTO BKIAJa B MOCTPOEHHEe YCTOIMIIEBOr 0 OV IVILIET O,

4) 5CTeTHYECKOr 0 BOCIIHTAHHA

3CTETHYECKOE OTHOINEHHE K MHPY, BKIFOYAS 3CTeTHKY MaTeMAaTHYeCKHX
3aKOHOMepHOCTell, 00BEKTOR, 3a/a4, PelIeHHil, paccy&/IeHH i, BOCIIPHIMYHBOCTE
K MaTeMaTHyeCcKIM aclleKTaM pa3sIHyHbIX BHJIOB HCKYCCTRA,

5) pu3HYeCKOro BOCHHTAHHA

ChOPMHPOBAHHOCTh YMEHHA IpPHMEHATh MaTeMaTHYecKHe 3HaHHA B
HHTepecax 3[0poBOro H He3omacHoro odpasa KH3HH, OTBETCTBEHHOE OTHOIIEHHE K
CBOEMY 3J0POBBI0 (3[[0POBOE TINTaHIE, COATAHCHPOBAHHBIIL PekIM 3aHSTHII I
OT/IBIXA, PeryIIpHasd (pH3MUecKad aKTHBHOCTSE), (I3HYECKOE COBEPIIEHCTBOBAHHE
TIPH 3aHATHAX CIIOPTHEHO-03I0POBHTEILHOMN e ATENEHOCTEIO,

6) TPYAOBOTO BOCOIHTAHHA:

TOTOBHOCTE K TPYAY, OCO3HAHHE [eHHOCTH TPYIOTOOHA HHTEpec K
pasnHuHbIM  cdepaM  IIpod)ecCHOHATBHON  JeATeTBHOCTH, CBA3AHHEIM C
MATeMATHKOH H €€ NpPHIOKEHHAMH, YMeHHEe COBEPIIATh OCO3HAHHEIN BEIGOp
Oymyvineii mpodeccHn H  pealH3OBEIBATL COOGCTBEHHBIE KH3HEHHBIE IUIAHEL



TOTOBHOCTE W cIHOcoOHOCTE K = MareMaTH4yeckoMy — OOpa3oBaHmIo M
caMo00paz0RaHI0 HA IPOTAEKEHHH Bceil &KI3HI, TOTOBHOCTE K AKTHBHOMY
VUACTHE) B PEIeHHH TIPAKTHYeCKHX 3a/1ay MaTe MaTHe CKoIT HallpaBIe HHOCTH,

7) IKOJOTHIEeCKOr 0 BOCIHTAHHA!

CHOPMHPOBAHHOCTE  SKONMOTHYECKON KYIBTYPEL, TIOHHMAHHE  BIHAHIA
COIHATEHO-3KOHOMIYECKHX ITPOIECCOR Ha COCTOAHHE IPHPOJHON H COIHATEHOI
Cpe/ibl, OCO3HaHHE TIo0aTbHOro XapakTepa SKOIOTHYeCKIX Ipo0ieM, OpHeHTaIfA
Ha IIpHMeHEHIe MaTeMaTHYecKHX 3HAHHIl [UId pelleHHA 3agad B o0macTi
OKPYEAIIIEN Cpeasl, IUIAHHPOBAHIE ITOCTYIIKOE M OIEHKH HX BO3MOKHEIX
TIOCTIEACTEIIT I OKPYEAINEN CPe/IEl;

8) HEHHOCTH HAYYHOIO MO3HAHHA:

chopMIIPOBAHHOCTE MIIPOBO23PEHHA, COOTBETCTBVIOIIETO COBPEMEHHOMY
VPOBHED  pa3sBHTHA HAYKH W OOMIECTRBEHHON  NMPAKTHKH, IOHHMAHIE
MATeMATHYECKONl HAVKH Kak cdephl ueloBeuecKoil [IedTeNEHOCTH, 3TANOR eé
PasBHTHA H 3HAUHMOCTH JUI4 pPasBHTHS UHBIUIHIAINH, OBIAJEHHE S3IBIKOM
MATeMATHKH H MAaTeMaTHYecKoll KYIBRTYPOH Kak CcpejCcTBOM IOZHAHHA MIpa,
TOTOBHOCTE OCVILECTBIATE NPOEKTHYIO H HCCIEJOBATENBCKVIO JIeATEeNbHOCTE
HHTHBITYAILHO I B I'PYIMIE.

METATIPEJIMETHEBIE PE3VJIIETATEI

IloznaBare/ibHbIe YHHBepCcAJbHbIe YUeOHbIe el CTBHA

bazoBbie JorHuecKne JeficTBHA:

BRIABIATE H XapAaKTEPH30BATE CVINECTBEHHEIE IIPHIHAKH MaTeMATHUeCKHX
O0OBEKTOB, IOHATHII, OTHOILIEHHII MeXJY [IOHATHAMIL  (QOpPMYIHPOBATE
ompeJieNeHIA TOHATHI, YCTAHARTHEATE CYIIECTBEHHEIN MPH3HAK KIIACCH (HIKAIHH,
OCHOBaHMA 14 0000IIeHNA H CPAaBHEHH A, KPHTEPHT ITPOBOIHMOTO AHATI34;

BOCIIPHHIMATS, dopmypopars H  InpeoOpa3oBEIBATE CYK JICHHA
VTBep/IHTeILHEIe I OTPHIATENRHELE, e/IHHIMUHEIE, YACTHEIE H OOIIHe, YCIORHELE,

BBIABIIATE MATEMATHYECKIHE 3aKOHOMEPHOCTH, B3aHMMOCBA3N Il IIPOTHBOPEUILS
B (paKTax, MaHHLIX, HAOMIOHAEHIUIX N YTBEePEIEHMAX, IpeIarars KpHTepHi i
BEIABIIEHHA 3aKOHOMEPHOCTEHN 1 MPOTHEOPEYINT,

JIenark BBIBOJBI € HCIIONBIOBAHIEM 3aKOHOB JIOTHKH, [eJIVKTHEHBIX H
MHIYVKTHBHEIX YMO3aKTIOUEHIIT, YMO3aKIFUe HHIT IT0 AH AT OT HIL;

TIPOBOJHTE CAMOCTOATEIBHO JOKa3aTeIbCTBa MATEMATHYECKHY VIBE K IEeHIIT
(ITpAMEIE H OT IMPOTHBHOIO), BEICTPAHBATE APIVMEHTAIHIO, IIPHBOIHTE ITPHMEPEI I
KOHT PITPHMEPEL, 000CHOBHBATE COOCTBEHHBIE CYXEJIEHN S H BEIBO/IEL

BHIOHpATE crmocol pemieHnds y4yeOHON 3aJaul  (CpaBHHBATh HECKOIBKO
BAPDHAHTOR  pEIIeHHA, BHOHpaTh Hanbolnee TMOAXOMANNIH ¢ YUdTOM
CAMOCTOATENLHO BBIJIEIEHHEIX KPHTEPHER ).



ba3oBble HCCIeJOBATEIbLCKHE el CTBHA:

HCIIONE30BATE BOIIPOCEI KAK HCCHEQOBATENLCKHII HHCTPYMEHT ITO3ZHAHIA,
(opmympoBaTe  BoNpockl,  (HKCHPYIOIHE  IPOTHBOpeuHe,  IpodieMy,
VCTAHABINBATE HCKOMOE H JlaHHOe, (JOpMHpOBATE THIIOTE3Y, ApryMeHTHPOBATE
CBOK IO3HI[HIO, MHEHHE,

IIPOBOJIHTE CAMOCTOATEIbHO CIUIAHHPOBAHHEIN SKCIIePHMEHT, HCCeJoBaHHe
II0 YCTAHOBIEHHI0 0CODEHHOCTEN MaTeMaTHUYeCcKoro o0beKTa, ABIEHHA, TIPOIecca,
BRISBIIEHHIO 3aBHCHMOCTEN Me&KTY 00beKTaMH, ABIeHHAMH, IPOIeCCaMH;

CaMOCTOATENMBHO (opMyIHpoBaTh OOOOIIEHHA H BBIBOIBI IO PE3yIbTaraM
IIPOBENEHHOTO  HaOMIOJEHHA, HCCIeJOBAHHA, OLEHHBATh  [JOCTOBEPHOCTH
TIOMYUeHHEIX Pe3yILTaTOR, BEIBOJOB H 000OIeHH I,

IIPOTHO3HPOBATk BO3MOKHOE pPasBHTHE IIpoIlecca., a Takke BRIJBHTATE
IIPEeUTION0&KEHHI O €T0 PasBHTHI B HOBELX YCIOBHAX.

PaboTra ¢ HnHpopManueii:

BRISBILATH Jie(pHIfHTEL HHQOPMAIIH, JAHHLIX, HeoOXOIMEIX IS OTBeTa Ha
BOIIPOC H JUIA PEIIeHHd 3a Ay,

BRIOHpaTh HHGOPMAI[HIO H3 HCTOYHHKOB PA3IHYHBIX THIIOB, AHATH3HPOBATh,
CHCTEMATH3HPOBAaTh H HHTEPIPETHPOBATh HHOOPMAINI Pa3THYHBIX BHJIOB H
(opm™ 1peCcTARITEHH,

CTPYKTYPHPOBaTh HH(OPMALHIO, NMPEACTABIATE €€ B pPasNIHYHBIX (opMax,
IITIOCTPHPOBATH TPagH e CKH,

OIleHHBATE HAJE KHOCTH HH(pOPMALHH 10 CAMOCTOATENEHO
C(hpOpPMYITHPOBAHHEIM KPHTEPHAM.

KoMMYHHKATHBHbIe YHHBepCAJIbHBIE YUueDHbIe JelicTRHA

ObdmeHnne:

BOCIPHHAMATE H (DOPMYIHPOBATH CYAIeHHA B COOTBETCTBHI ¢ VCIOBHAMH H
HelaMi  OCINEeHHA, SCHO, TOYHO, I'PAMOTHO BHIPAXATh CBOK TOUKY 3PEHHS B
VCTHRIX H IIHCBMEHHBIX TeKCTaxX, JABaTh IOACHEHHA 110 XOJY PeIleHHA 3ajaul,
KOMMEHTHPOBATH TTONYYe HHEI pe3yibTar,

B Xo/le OOCYKJeHHs 3alaBaTh BOIPOCH 110 CYIMECTBY OOCYKIaeMOil TeMEI,
mpoOIeMBlI, pelIaeMoil 3agaul, BEICKA3RIBATH HIOeH, HaleleHHbIe Ha IOHCK
PEIleHnd, COIOCTABIATE CBOH CYEIEHMA C CYAJeHHAMHI APYTHX YYACTHHKOB
mianora, o0OHAPYANBATh pa3midiie H CXOJCTBO TO3MINIL B KOoppekTHOI dopme
GopMyIIpORATE pa3zHOTTIACHA, CBOH BO3PAKEHN:

TpeACTABIATE Pe3yIBTATH PellleHHd 3aJaul, 3KCIepHMeHTa, HCCIIeJOBaHI,
IMPOeKTa, CAMOCTOATENRHO BEIOHpATE (GOpMAT BEICTYIUIEHHA ¢ YUETOM 3a7ay
IIpe3eHTAIHH H 0c0GeHHOCTel ayIHTOPHH.

PeryiasTHEHBIE YHHBepPCcAJIbHBIE YUeOHbIe 1eliCTBHA



CamoopraHu3anus:

COCTABIATE TUIAH, AITOPHTM pPellleHNd 3a/iaull, BEIOHPATE cIoco0 pellleHHs C
VUETOM HMEIOIIXCA PECYPCOB H CODCTBEHHRIX BO3IMOKHOCTEN, apryMeHTHPOBATE
I KOPPEKTHPORATE BAPHAHTEI PelleHIIL ¢ YVUETOM HOBOI HHGOpMAIIH.

CaMOKOHTPO/Ib, IMOIHOHAIbHbIH HHTEJLIeKT:

BIAJIeTh  HABRIKAMH  IIO3HABaTeNbHOH  pedlleKcHH  Kak  OCO3HAHHA
COBEPIIAaeMBIX AefCTBII M MBICINTEIbHRIX ITPOIECCOB, HX Pe3yIbTaTOB, BIAJETh
crocodaMi  caMOTIPOBEPKH, CAMOKOHTPOIA Tpollecca H pe3yiasTaTa pelleHns
MaTeMAaTHYe CKOII 3a/atH,

TPEIBHIETE TPYIHOCTH, KOTOPEIE MOT'YT BOSHIIKHYTH TPH PEILEHHN 3aqau,
BHOCHTE KOPPEKTHBEL B JeATeIFHOCTE HA OCHOBE HOBEIX OOCTOSTENBCTE, JAHHEIX,
HallJIeHHEIX ONMMOOK, BEIABTIEHHEIX TPYIHOCTEIT,

OIIEHHBATE COOTBETCTBHE Pe3YILTATa Iel I YCIORHAM, OOBACHATE ITPHUHHEL
JOCTIAEHHS HIH HeJOCTIAEHHA Pe3yILTATOR AeATeNEHOCTH, HAXOITE OIMOKY,
JTABATH OLEHKY ITPHOCPETEHHOMY OIIBITY.

CorMecTHASA 1eSITeIbHOCTD:

TIOHHMATE H HCIONB30BATH IIPEHMYIIECTBA KOMAHTHON H IH/IHBH/IYATEHOIN
paboTRI TpH pemeHHH y4eOHBIX 3a/iay, NPHHHMATh I[elb COBMECTHOI
JAeATelIbHOCTH, TUIAHHPOBATh OPraHM3aIfiii0 COBMECTHON paloTel, pacnpeenirs
BHJABL paloT, HoroBapmBarThcd, OOCYAJark Ipolecc H pesyibTal paboTI,
0000IIAaTh MHEHHA HECKOIIBKIX JII0JIEN,

VYACTEBOBATE B TPYINIOBEIX ¢opMax paborTsl (oOcy&eHNA, 0OMeH MHeHHIL,
«MO3TOBEIE INTYPMED» H HHEIE), BHIIONHATE CBOK 4YacTh padoTEl 1
KOOPAHHHPOBATE CBOH JENCTBHA C JPYTHMH 4YIeHaMH KOMAaHJEI, OLEHHBATEH
KayecTBO CBOEro BKIaja B OOINOI MPOAYKT II0 KPHTepHAM, cQOPMYIPOBAHHEIM
VUYAC THHKAMH B3aHMOJIeiC TRHA.

HNPEIMETHEIE PE3VIILTATEI

K xommy oOyuenna B 10 kJaacce oOyvaroupmicAd IOMYHHT ClieQyIolie
Ipe/JMeTHBIE Pe3yIbTAThl 0 OT/EIBHBEIM TeMaM paloueil IMporpaMMel yueOHOI o
Kypca « AnreGpa i Hauana MaTeMAaTHUe CKOTO aHaTH3 &)

Yucaa H BoIMHCIEHHSA:

CBOOOJHO OIEpPHPORATE MOHATHAMI: pAIIOHATRHOE WHCIO, OecKOHeuHAs
neprnojuyeckad ApoOb, TPOIEHTH, HPPAIHOHATEHOE WICIO, MHOKECTEa
PaIOHATLHELX 1 JIeJICTBHTETBHEIX YIIC eI, MOIYIE AefCTBHTETFHOTO UHCIA,

TNPHMEHATE JpPOOH M TIPOIEHTHl Ui pelleHHd MPHKIAJHEIX 33734 13
PAsIHYHEIX OTpaciell SHAHHIT H PeanbHO &I 3HIH,

MPHMEHATH MPHOMIKEHHEIE BEIYICIIEHI, IIPAaBIIa OKPYIIIeHHS, TTPHKHIKY H
OIEHKY PEe3YyIIbTATA BRIYHCIIEHHIL;



CBOOOHO ONepHPOBAT: IIOHATHEM: CTelleHE C I[elBIM II0Ka3aTelleM,
HCIONE30BATE MOAXOIAINYE0 (JOPMY 2aIlICH JefcTBHTEIEHEIX UIcell LA PelleHI
IIPAKTHYE CKIX 3a1au H IIpeJIc TABTEHIS TAHHEIX,

CBOOOJHO ONEPHPORATH IOHATHEM apH(MeTHUYeCKHI KOpPeHh HATYPATBHOI
CTETIEHH,

CBOOOHO ONEPHPORATE ITOHATHEM: CTEIIEHE C PAIIOHAThHEIM IOKA3ATEIEM,

CBODOMHO ONEepPHPOBaTh IMOHATHAMIL JIOTapH(M HICIa, AeCATHYHLIE
HATYPAILHEIE TOTAPH (PMEL,

cBODOIHO ONEpHpPOBATh IOHATHAMI: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC
IICTOBOTO apryMEHTA;

ONEPHPOBATE ITOHATHAMI: APKCHHYC, ApKKOCHHYC H apKTaHT€HC YICIOBOTO
APTYMEHTA.

VYpaBHeHHd H HEPABEHCTRA:

CBOOOIHO ONEpPHPOBATH IMOHATHAMII: TOXKJECTBO, VPABHEHHE, HePaBReHCTRO,
PABHOCHIIBHEIE YPARHEHHS H YPaBHEHHA-CIe/(CTEHS, PABHOCH/ILHEIE HEPABEHCTBA,

NMPHMEHATE PA3THYHEIE MeTOMEl PelleHHS PalHoHATRHEIX M JIpobHO-
PAHOHANBHEIX VPABHEHMII, IPHMEHAT:E METOJ{ HHTEePBANOB Ui pPelleHHd
HEPABEHCTE,

CBOOOHO OIEPHPORAThL TOHATHAMHI: MHOTOWIEH OT OJ[HON IepeMeHHOIT,
MHOTOWIEH C NelbIMH Ko3(pmiieHTamMi, KOPHH MHOIOWIEHA, HPHMEHATH
JeleHHe MHOTOWIeHa Ha MHOTOWIEH ¢ OCTaTKOM, TeopeMmy be3y n TeopeMmy Brnera
JULA PelleHs 3a1a'L

CBOOOIHO OIEPHPOBATE IIOHATIAMI: CHCTeMAa IHHENHEIX VpaBHeHHIL,
MAaTpHIla, OIPeJeNnHTens MATpPHOEl 2 = 2 W €ro TeoMeTPHUYECKHIl CMEICI,
JCIIONE30BATE CRBOICTBA ONpegennTens 2 = 2 4 BREIVIICIEHHS €r0 3IHAUYEHHI,
TMPHMEHATE OIPedeNHTeIH [UIS pelleHHd CHCTeMEl JIHHEIHBIX VpaBHeHHIl,
MOJIETHPOBATE PEATHHEIE CHTYAI[HI ¢ TIOMOIIBI0 CHCTEMSB! IIHHEITHEIX YPABHEHHIT,
HCCIeOBATE IIOCTPOEHHBIE MOJIEH C ITOMOINBI0 MATPHI[ H OIpeJielHTenei,
HHTePIIPe THPORATE IOTYUYEeHHRIN pe3ykLTar,

HCIIONb30BaTh CBONCTBA [IEHCTBHII € KOpPHAMH JUid IipeoOpa3oBaHHsA
BLIPAKEHHIT,

BHIINOMHATE ITPe00paz0oBaHId YWHCIOBEIX BEPAKEHIN, COlepKaliX CTelleHH C
PaliOHAILHEIM ITOKA3aTeNeM;

HCIIONB30BATE CBOMCTBA norapngMop Ui npecOpa3opaHIL
ToTapidMITye CKIIX BRI Pak e I,

CEOOOJHO OIEPHPOBATE IOHATHAMII HPPAIHOHANBHEIE, IIOKA3ATENBHEIE I
TorapHgMITUeckiie YPaBHeHH I, HAXOIHTh HX PeIlleHNd C MOMOINEK PABHOCHIIEHEIX
TIEPeX0JI0B IIIH OCYILEeCTEILS IIPOBEPKY KOpPHeiT,



TPHMEHATH OCHOBHEIE TPHTOHOMeTpHYecKHe (OPMYIEl 4 ITpeodpazoBaHn L
TPHT OHOME TPIYECKIX BEIpaXKeHIIl;

CBOOOJHO OINEPHPORATH TOHATHEM: TPHTOHOMETPHUECKOE VPARHEHHE,
IPHMEHATE HeoOXomHMBle (OPMYIEI IS  pelleHHd OCHOBHEIX  THIIOB
TPHIOHOMETPHYECKHX YPABHeHIIL,

MOJIEIHPOBATE pealbHEIe CHTYAIIH HAa A3BIKe anreOpel, COCTABIATEH
BHIpA/KEHIHA, YPaBHEHIA, HepaBeHCTBAa [0 YCIOBHIO 3ajJaduil, HCCleJ0BaTh
MOCTPOSHHBIE MOJIENH C HCIIOIB30BAHHEM almiapaTa anreOpal.

PyHKunn 1 rpapukn:

CBODOIHO ONEPHPOBATh MOHATHAMH: ()YHEIHA, cIIOCODEI 3aJaHmA () YHKIIHI,
B3aHMHO OOpaTHEle (VHKINIH, KOMIIO3NUMH (VHKOHIL Trpaduk ¢ yHKIN,
BEITIOTHATE 37IeMeHTapHEIe Tpeo0pa3oBaHid IPadpHKoR ¢ YHKIHIL

CBOOOJHO OIEPHPORATh NOHATHAMNI: OOTACTh OIpejeleHNd H MHOKECTBO
3HAYEeHHIT () YHKIIH, HYIH (YHKIHIL, IPoMeKYTKH 3HAKOIIOCTOAHCTRA,

CBOOOHO ONEPHPOBATH TOHATHAMH YETHEIE H HEYETHRIE () YHKI[HI,
Te pHOYECKHe (PYHKITHH, ITPOMeKYTKH MOHOTOHHOCTH (DYHKI[HH, MAKCHMYMBI I
MHHHMYMEl (JYHKIOIH, HaumOONbINee H HANMEHBbIIee 3HAYEeHHe (YHKIHH HAa
ITPOMEKYTKE,

CBOOOHO ONEepPHPOBATh IMOHATHAMI: CTelleHHAd (JYHKI[NA ¢ HATYPATLHEIM H
IeNbIM IOKa3areneM, IpadHK CTeNeHHON (YHKINH ¢ HaTYPaJbHBIM H IIEIBIM
IoKa3areneM, rpadHK KOPHSA N-Of CTelleHH Kak (pYHKIMN oOpaTHOI CTeNeHH C
HaTypalbHEIM IT0OKA3aTeIeM

ONepHPOBATh NMOHATHAMHA: JOTHelHAad, KBagpaTH4Had H ApoOHO-THHeIHAad
(pVHKIIH, BEOTOMHATE 37eMeHTAPHOE HCCIeJOBaHNe H MOCTPOeH e HX TPadKOoE;

CBOOOJHO OINEPHPOBATH ITOHATHAMI: IIOKA3aTeTbHAd M JIOTapH(MITUecKas
(pyHKIHH, HX CBONCTBA H TpadHKH, HCIIONL30BAaTE HX TpadHKH IS PelleHIs
VPAaBRHEHII,

cBOOOHO ONEePHPOBATh IOHATHAMI TPHIOHOMETPHYECKAS OKPYKHOCTS,
OINpeeleHne TPHIOHOMETPIYECKIX () YHKIIHT YHCIOBOTO apryMeHTa,

HCIIONb30BaTh Ipaduikn (YHEIHA QI  HCCIeloBaHHA IIPOIECCOB M
3ABICHMOCTEN IPH pelleHHN 3a/ayd H3 JpyIHX yueOHBIX Ipe/IMeTOB H pealbHOI
AKI3HH, BEIPAKATh (POPMYIAaMIL 3aBHCHMOCTH Me &Y BelITHAMIIL,

Havana maTeMaTHUeCKOTro aHa/IH3a:

CBOOOJHO OIepHPOBATH IIOHATHAMI: apH@MeTHyecKad H TeoMeTpHUecKasd
nporpeccrs OeckoHeUHO YORIBAKOIIAS FeoMeTpHUeCKad IMPOrPeccid, THHeNHEI ’
SKCIIOHEHITHATBHEI pocT, JOpMyIIa CTOKHEIX MPOIEHTOR, HMETh TIPe/ICTABTIEHHE
0 KOHCTAHTE;

HCIIONIB30BATh IPOTPECCHN JUIA pelleHHd PealbHEIX 3aJa4 IPHKIATHOTO
XapakTepa,



cBOGOIHO ONMepHpPORATH MOHATILAMIL TIOCTeJOBATeNbHOCTE, CIIOCOGE 3aJaHI
ToceJoBaTeTbHOCTEN, MOHOTOHHEIE H OrpaHiyeHHBIE IIoCTe 0BATeIbHOCTH,
IIOHFMATE OCHOBBL 3apOKJEHHS MATeMATHYECKOTO aHATN3a KAk aHami3a
OECKOHEUHO MATEIX,

cBOCO/HO ONEPHPOBATH IMOHATHAMH: HelpephIBHEIe (YHKIJH, TOYKH
paspripa rpadka ) YHEIIH, aCHMIITOTEE I'padika yHKII;

cBODOMHO OIEPHPOBATh ITOHATHEM: (YHKIHA, HEIPephHIBHAA Ha OTpe3Ke,
MPHMEHATH CBOTICTBA HEIIPEPLIBHEIX () YHEIDII 1A PelieHid 3a/1aty,

ceobomHO ONepHpoBaT: IOHATHAMI: IlepBafd H BTOpasd IpPOH3BOJHBIE

(pyHEIHH, KacaTellbHad K TpaduKy ¢ VHKIGIL,
BEIUICIATH MPOM3BOAHEIE CYMMEI, IIPOH3BeJeHIA, YACTHOTO H KOMITO3HITHI

TBYX (YHKIMIL, 3HATE IIPOH3BOHELE 31Ie MEHTAPHEIX () YHEI[HIT,

ICTONB30BATE TEOMETPHYECKIHT N (QH3MUecKHil cMBICH IPOHIBOJHON [Id
PelIeHnd 3a1au.

MHuokecTEa H JTOrHKa:

CROOOHO  ONIEPHPOBATE  TIOHATHAMH: MHOKECTBO, OIepalfHH  Hajl
MHO & eC TBAMIL,

HCITONb30BATh TeOPE THKO-MHOKEC TBEHHEIIT almapar Ui OTHCAHIA PeahHbIX
IIPOLIECCOB H ABIIEHII, TIPH PeIeHHH 3a/4a4 03 JAPYTHX YUeOHBIX IIpe/IMETOB,

cBOOOIHO OIEPHPORATh IOHATIAMI: ONpe[eleHHe, TeOpeMa., YpaBHeHIe-
CIIEJICTBHE, CBOIMCTBO MaTeMaTH4YeCcKOr 0 00BEKTa, JOKA3aTENbCTBO, PABHOCHIILHEIE
VPaBHEHII H HEPABEHCTEA.

K xomny ob0yyenns B 11 kjaacce oOy4arolnmicd TONYUHT CJIeIyIOLIHE
TpeanMeTHEIE Pe3yIbTATHE [0 OTJeIBHEIM TeMaMm paboueil IMporpamMmel yueSHOTO
Kypca « AnreGpa H Hayana MaTeMaTH4e CKOT'O AHATH3Iay:

Yucaa 0 BeIYHCIEHNA:

CROOOMHO OIEepPHPOBATE TIOHATHAMH: HATYpalbHOE H I[€T0e UHCIIO,
MHOKECTBA HATYPAIBHBIX I I[ENRIX 4Hcel, HCIONLI0BATh TPH3HAKH JIeMIMOCTH
nensix wcen, HOJ] n HOK HaTypalsHEIX 4mcel JUIA pellleHHd 3ajad, IMPHMeHATE
anroputM ERKimia;

cBODOMHO ONEpHpPOBaTh IOHATHEM OCTaTka II0 MO0, 3allfCHIBATH
HATYpPaIbHBIE YIICIIA B PA3MIYHBIX ITO3MI[HOHHELY CHCTEMAX CUMCIIEHILT,

CBOOOIHO ONepHpORaTh IIOHATHAMI: KOMILIEKCHOE YIICIO 1 MHOKECTBO
KOMIUIEKCHEIX Ulcel, TIPeAcTABIAT: KOMIUIEKCHEIE wWicla B anreSpanueckoil H
TPHT OHOMETPHYECKOIl (JOpMe. BRIIIONHATE APHQMETHYECKHE OIEPALIl ¢ HHMI H
n300paxkaTh Ha KOOPIHHATHON MIIOCKOCTH.

VpaBHeHHs H HEPABEHCTBA:



CBOOOJHO OIepHPOBATh IOHATHAMIL HppaIfiOHANbHEIE, IIOKAa3aTelbHEE I
TorapH(MITYeckile HepaBeHCTBA, HAXOOHTR HX pPeleHHs ¢ IIOMOIIBIO
PABHOCHIIBHEIX e PEXOJIOR.

OCYIIECTBIATE OTOOp KOpPHEN TPH peIleHHH TPHIOHOMETPHUECKOTO
YPABHEHIA,

CBOOOHO ONEpHpPOBATE TOHATHEM TPHIOHOMETPHUECKOE HEPaBeHCTRO,
IMPHMEHATH HeoOXo[uMble (OPMYyIBI JUIS pPelleHHds OCHOBHBIX  THIIOB
TPHIOHOMETPHYECKHX HEPABEHCTB,

ceoDOIHO ONlepHPOBATh IMOHATHAMI: CHCTEMA H COBOKYIIHOCTh YPABHEHHII H
HEPABEHCTE, PABHOCHIBHELIE CHCTEMBL M CHCTEMEI-CIIEICTEILA, HAXOINTE PellleHTd
CHCTEMEI H COBOKYITHOCTEN paniOHAIBHEIX, HPPAIHOHANLHEIX, MOKAa3aTelbHELY M
TorapH(MITUe CKIX YPaBHEHHII H HEPaBeHC TR,

pelaTs paIfiOHATEHEIE, HppaIHOHATLHELE, IOKa3aTeNsHEIE,
TorapH(MITUeckle ¥  TPHTOHOMETPHYeCKHEe VYpaBHeHHs H  HepaBeHCTRa,
COJIepEAIITE MOJYIOT H ITapaMeTPRI;

IIPHMEHATE IpadHueckie MeTOMEL JUIA PelIeHId YPaBHEHHI H HepaBeHCTR, a
TAKEE 3a]1ay ¢ TTapaMe TpaMIL,

MOJIeNPOBATh PeallbHBle CHTYAIHH Ha A3IKe aire0pel, COCTAaBIATH
BRIpa/KEHNA, YPABHEHHA, HEPABEHCTBA H MX CHCTEMBI IO YCIOBHIO 3aladqm,
HCCHe0BaTh IIOCTPOEHHBIE MOJIENMH C HCIIONB30BAHHEM alllapata aireOpsl,
HHTEPITPE THPOBATE MOMYYEHHBIN PE3YILTAT.

PYHKIHH H TpapHKH:

CTPOHTE TpPaHEH KOMIIOSHI[HH (JVHKIHI C IIOMOIINBE 3TeMeHTApHOTO
HCCIeOBAHNA H CBOICTE KOMITOZHITIH JABYX ()YHEI[IIL,

CTPOHTE TeoMeTpHueckHe oO0pa3sl ypaBHeHHII H  HEpPAaBeHCTB Ha
KOOPHHATHOI MIOCKOCTH,

cBOOOMHO ONEpHPOBATh NOHATHAMH: TI'paUEN TPHTOHOMETPHYECKHX
(pyrxImt;

HIPHMEHATh (YHKIHH UIS MOJETHPOBAHNA H HCCIeJMOBAHHA PealIbHBIX
ITPOLECCOE.

Havaj1a MmaTeMaTHYECKOT0 aHa/IH3a:

HCIIONIB30BATE IMIPOM3BOJHYIO IS HCCIIE JOBAHILT (JYHKI[IH Ha MOHOTOHHOCTE
H 3KCTPEeMYMEI,

HaXoJHTE: HanOoNbIllee M HANMEeHbIIlee 3HAUEHHd (PYHEI[HI HellpepEIBHOII Ha
OTpe3Ke.

HCIIONE30BaTh NMPOH3BOMHYIO IS HAXOKNEHHA HAIIVUINErO peIleHHd B
NMpHKTAIHEIX, B TOM UNCIE CONHATBHO-3KOHOMHUYECKHX, 3a/layax, Id
oNpejlelleHHs CKOPOCTH H YCKOPEHHA IIpoIlecca, 3afaHHoro QopMynoil i
rpadHKoM;



cBOOOHO oOIlepHpORATE IOHATHAMH: TlepBoo0pasHas, oIpefeléHHEI
HHTeIpal, HAXOMNTE IepBOOOpA3HEIe 3IeMeHTAPHBIX (JYHKIMMII H BEIUICIIATEH
nHTerpan 1o gpopmyie HeroroHa-JIefiGHIIIA,

HAXOJHTH IUIOIIAM IUIOCKHX (PHIYP H OOBEMEI Tell ¢ MOMOIIBE HHTErpana;

HMETH IIpeJICTABIEHHE O MATeMATHYECKOM MOJEIHPOBAHHH HAa IIPHMeEpe
cocrapneHns uddepeHIaTbHELX YpapHe HIIT;

pelaTh NMPHEKIAJHBIE 3alaul, B TOM YICIE COIHAIbHO-3KOHOMITYECKOTO H
(pr3HMEeCKOTO XapaKTepa, cpe/ICTBaMH MaTeMaTHYeCKOT0 aHaH3a.
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