PaccMOTpeno CorsiacoBaHo Y1Bepxaaio
na 3acegannu MO yuuTtenen
cuecmclmonayqnoro LHKJIA 3aMecTHTE b IHPEKTOpA %7 u erop MOY CIL)ANe 123
POTOKOJ No no YBP Komapona B.IT. Fop v
B.B.Kytn %}dx c/) oy
%’ 7~ (NMOZITHCH) ‘] 3
( noarich {C
I O 20} Gy 08 2024 1. $13

MYHHIIHITATBHOE OBILJEOEPA30BATE/IBHOE YYPEK/EHHE
«CPEJIHAA ILIKOJIA Ne 123 BOPOILLHIOBCKOI'O PAHOHA BOJITOI'PAJA»

PABOYAA IIPOI'PAMMA
yuebonozo npeomema

«Anzeopa» (yenyonennstit ypoeens)
ona 114,11 b knaccoe

D.U.0. yuumens Ynaukuna Tamvana Ilasnoena

2.Boneoepao

2024 /2025 yueoHwtit 200

47



предмета


OEJEPABHASI PABOYASI IPOIPAMMA YYEBHOI'O KYPCA «AJITEEPA U HAYAJIA MATEMATH-

HECKOI'O AHAJIM3A»

HOSACHUTEJBHASA 3AITMCKA
Yuebnbiii kype «AnreGpa ¥ Hayana MaTeMaTHYECKOrO aHa/IH3a» ABIAETCA OHHM H3 Haubosiee 3HAUUMMBIX B TpOorpaMme

cpeanero obuero o6pa3zoBaHus, NOCKONbKY, ¢ OHOH CTOPOHBI, OH obecneynuBaeT HHCTPYMEHTAJIBLHYHO Oa3y 1 u3y4e-
HUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, @ C APYroH CTOPOHBI, (GOPMHPYET JIOTHYECKOE M abCcTpaKTHOE MBILIUIEHHE 00y-
YaIOUIHXCS HA YPOBHE, HEOOXOAMMOM Uil OCBOEHHS HHPOPMAaTHKH, 00LLECTBO3HAHHS, HCTOPHH, CJIOBECHOCTH H JIpyTHX
aucuMnauH, B pamkax nannoro yue6Horo kypca o0y4arommecs oOB1aeBatoT YHHBEPCAIbHbIM A3bIKOM COBpPEeMEHHOM Hay-
KM, KOTOpas (GpopMy/IHpyeT CBOH JIOCTHXKEHHS B MaTeMaTHYECKO#H (opme.
YyeOublii Kypc anreOpbl W Hauan MaTeMaTHYECKOro aHaJlu3a 3aKj1aibiBaeT OCHOBY JUIA YCHICILHOTO OBJIaJICHUA 3aKOHAMH
bu3nku, Xumuu, GHONOrHM, NOHUMAHUA OCHOBHBIX TCHACHLHH Pa3BUTHA DKOHOMHKH H 00111eCTBEHHOH KH3HM, HO’.}BOIISI:’:T
OPHEHTHPOBATHLCS B COBPEMEHHBIX LIM(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIB30BaTh MX UL AaJIbHEN-
mero 06pa3oBaHMs U B NOBCEAHEBHOM KU3HH. B TO XkKe BpeMs oBfafeHHe abCTpaKTHBIMU H JIOMHYECKH CTPOrHMH
KOHCTPYKLIMAMK anreOpbl U MATEMAaTHYECKOroO aHaIH3a Pa3BUBAET YMEHHE HAXOMTh 3aKOHOMEPHOCTH, 000CHOBBLIBATH
HCTHHHOCTD, JIOKa3b1BaTh YTBEPKIACHHS C MOMOILBIO HHIYKLUMH H pacCyX/1aTh AeyKTHBHO, HCII0JIb30BATD 06001EHHE U
KOHKPETH3alHI0, abcTparupoBaHHe ¥ aHaNIOr1io, GOPMHUPYET KPEaTHBHOE H KPUTHYECKOE MBILLUICHHC. :

B xone usyuenus yueGHoro kypca «Anre6pa ¥ Hayajla MaTeMaTHYECKOTO aHATM3ay» 00ydaroLyecs noy4alor HOBbIH
OMBIT PEWIEHUs NPUKIAAHBIX 3aay, CAMOCTOATEILHOrO MOCTPOSHHS MATEMATHYECKHUX MOJIe/ieH peaslbHBIX CUTYaLMH, UH-
TEPNPETALMH MOJTYYSHHBIX PELICHHI, 3HAKOMSTCS C MPUMEPaMH MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOJC, HayKe H
HCKYCCTBE, C BbIIAIOIIMMHUCA MATEMATHYECKUMH OTKPBITUAMH H HX aBTOPAMH.

Y4eOHblit Kypc o6n1anaer 3HaYUTETLHBIM BOCITHTATEIbHBIM MOTEHLIMAIOM, KOTOPBIH pealu3yeTcs Kak 4epes y4yeOHbIN Ma-
TepHal, CnocoBCTRYIOLIMI (POPMHUPOBAHHIO HAYYHOrO MHPOBO33PEHHS, TaK H Yepe3 crielpuKy yueOHOH nedTesIbHOCTH,
Tpedyloleit NpoaOHKUTENLHON KOHLEHTPALMH BHUMAHHS, CAMOCTOATEIbHOCTH, aKKYPaTHOCTH H OTBETCTBEHHOCTH 34
MONYYEHHBIW pe3y/bTar.

B ocHoBe MeTonmkn 06yuenus anrebpe U HaYanamM MaTEMaTHYECKOTO AHATM3a JIGKHUT JEATEIbHOCTHBIM MPHHUMIT oQyye-
HHS.

B ctpykType yuebHoro kypca « Anrebpa H Hayana MaTeMaTHYECKOTO aHAJIM3a» BBIAEJIEHBI ClIE/lyIOLIHe COACpIKaTEIb-
HO-MeTO/IMueckue THHUH: «Yucna u BbiancieHus», «DYHKUMH M rpadukny», «YpaBHeHHs W HepaBeHCTBay», «Havyaia Ma-
TemaTuyeckoro Menepanbhas paGouas nporpamma | Matematnka. 10—11 knaccel (yriny6n€HHbIH ypoBeHb) aHATH32,
«MHoxecTBa 1 oruka». Bce 0OCHOBHBIE COAEPKATEIHHO-METOANYECKHE JIMHUH U3Y4aloTCa Ha MPOTHKEHHH ABYX JIET
00yueHus Ha ypoBHe cpeiHero ooumero o6pa3oBaHHs, €CTECTBEHHO AOTIOJHAS APYT ApPYyra ¥ NOCTENEHHO HaChILasiCh HO-
BbIMU TeMaMH | pasaenaMu. JlaHHbIi yueOHBIH Kype SBASETCS HHTErPaTUBHBIM, NOCKOJBKY 00beIMHsAET B ceOe coaepxa-
HHE HECKOJIbKMX MATEMaTHYECKHX JUCLMIUIMH, TAKUX KaK anredpa, TPUroHOMeTpHs, MaTEMaTHYECKHHI aHaJu3, TEOpPU
MHOXKECTB, MaTeMaTHyecKas JIoruka v apyrue. ITo mepe Toro kak oOydarounecs oBiaaeBaloT BC€ 0osiee MPOKUM MaTe-
MATHYECKMM anmapaTtoM, Y HUX MOCIeI0BaTeIbHO (POPMUPYETCS U COBEPLICHCTBYETCS YMEHHUE CTPOUTL MAaTEMATHYECKYHO
MOJIEJIb PEATBbHOM CHUTYallMH, IPUMEHATh 3HaHHS, MOJYYEHHbIE PU U3YYEHUH y4eOHOro Kypca, JUls peLieH!s CaMOCTOs-
TenbHO c)OPMYIMPOBAHHONH MaTeMaTHYECKOMH 3a1ayH, a 3aTeM UHTEPIIPETHPOBATh CBOH OTBET.
ConeprKaTeIbHO-MeTOAUYEeCKas TUHHA «Yucaa ¥ BEIYMCICHUS» 3aBepLIaeT (POPMHUPOBAHKE HABLIKOB HCMOIb30BaHHA
NeMCTBUTENLHBIX YHUCEl, KOTOpOe ObLTIO HaYaTO Ha YPOBHE OCHOBHOTO obuiero odpasosanus. Ha yposHe cpeaHero oduie-
ro obpazosanus ocoboe BHUMaHue yaensercs (OpMUPOBaHUIO HABBIKOB PALIMOHAJIBHBIX BHIYMCIICHHH, BKJIIOYAIOLIHKX B
ce0s MCNOJB30BaHHE pasiHYHBIX GOPM 3aMUCH YHCIIa, YMEHHE AeNaTh NPUKUAKY, BbIMOIHATL MPHOIHKEHHBIE BbIUHCIIE-
HHUSA, OLICHHBATh YHCJIOBbIC BEIPAKEHHS, paboTaTh C MATEMAaTHYECKUMH KOHCTAHTAMH. 3HAaKOMBbIE 00yUaloLMMCs MHOXKe-
CTBA HATYPAJTbHBIX, UEJIBIX, PALIHOHANIbHBIX M JEHCTBUTEIBHBIX YHCEN JOMONHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCE].
B ka)k710M M3 3THX MHOXKECTB PacCMaTPHBAIOTCS CBOMCTBEHHBIE MY CreuM(PUIECKUE 3a1a41 W ONepaLMu: Ne/IeHHE Halle-
710, ONEPUPOBAHHME OCTATKAMH Ha MHOYKECTBE LIEJIbIX YHCeJl, 0COObIE CBOWCTBA PALIMOHAJIBHBIX H HPPAUHOHAIBHBIX YHCEN,
apudMeTHYEeCKHEe ONepaLHH, a TAKKE U3BJIEYEHHE KOPHS HATYPaJIbHOH CTENEHH Ha MHOXKECTBE KOMIUIEKCHBLIX YHCET.
Brarojaps nociaeioeaTe/ibHOMY paclIMPEHHUIO Kpyra HCIOJIb3yeMbIX YHCeJT M 3HAKOMCTBY ¢ BO3MOXKHOCTAMH HX TpH-
MEHEHHMs JU1S pellieHHs pa3/IMYHbIX 3334 QOPMHUPYETCS NPEACTaBJICHHE O €IHHCTBE MAaTEMAaTHKH KaK HayKH H €€ poJiH B
NOCTPOEHUH MOJIENIel PeaIbHOrO MUPa, LLHUPOKO UCTIONB3YIOTCA 00001EeHHE H KOHKPETH3aLMs.

Jlunus «YpaBHEHMS U HEPABEHCTBA» PeaiM3yeTcsl Ha NPOTHKEHUH BCero o0yueHHs Ha ypoBHE cpeHero oduiero obpaso-
BaHMS, ITOCKOJBKY B KOKIOM pasaene [IporpaMmel npeaycMOTPEHO pellieHHe COOTBETCTBYIOLIMX 3a1ay. B pesyabTare
ofyyaiolmecs 0BNaIeBaloT Pa3IMYHBIMU METOIAMHU PEILICHHS PalMOHANBHbIX, HPPALIHOHAJIbHBIX, MOKA3aTEe/IbHbIX, JIOra-
pU(GMHYECKHX ¥ TPUrOHOMETPUYECKHUX YPABHEHHH, HEPABEHCTB M CUCTEM, @ TAKOKe 3a/1a4, CoAepxalMx napamerpsl. [1o-
JIyYEHHBIE YMEHHUS LUMPOKO MCTIOJB3YIOTCS MPH UCCIEN0BAHUH (DYHKLHI C MOMOLLBIO MPOM3BOAHOM, NPH PEILICHHH MPH-
KJ1aIHBIX 3a/1a4 M 3a7a4 Ha HaXO0XKIeHUe HaubOobLIHX U HAMMEHBLUKX 3HauYeHUH QyHKUHH. [laHHas coaepxaTesbHas Jiu-
HUA BIUTIOYAET B cebs Takoke (OpMUpOBaHHE YMEHHIi BBITIOJIHATEL pacuéThl 1o GpopMynam, npeodpasoBaHHs palHOHalb-
HBIX, UPPALMOHAILHBIX U TPUFOHOMETPHUYECKHX BbIPDKEHHH, a Taloke BbipaxkeHuid, Genepanbyas paboyas nporpamma |
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Martematuka. 10—11 knacest (yray6nénubiit ypoBeHb)COACPIKALLHX creneny u norapudmsl. braroaaps U3y4EHHIO aJire-
Opanueckoro MaTepuaa nMpoOUCXOIHT nanbHeiilee pa3BUTHE ATFOPUTMHYECKOTO H abCTPaKTHOrO MbILUICHHA obyuaro-
uuxces, GOPMHPYIOTCS HABbIKH JCTYKTHBHBIX paccyKaeHHit, paboTbl ¢ CUMBOJILHBIMU (POpMaMH, rpeAcTaBIeHHA 3aKOHO-
MEpPHOCTEH M 3aBUCHMOCTEH B BH/IC PABEHCTB W HEPABCHCTE. Anrebpa npeiaraet 3(p(peKTHUBHBIC MHCTPYMEHTBI [UTA pe-
[IEHWS TPAKTHYECKHUX W €CTECTBEHHO-HAY1HBIX 3a/1at, HAMISAHO AEMOHCTPHPYET CBOH BO3MOYKHOCTH KakK f3bIKa HayKH.
ConepyKaTesibHO-METOAWYCCKas JINHUA «DYHKIHHN W rpaHKH» TECHO nepervieraeTcs ¢ ApyrMMH JTHHUAMH y4eOHOro Kyp-
ca, NOCKOJIbKY B KAKOM-TO CMBIC/IC qa1aéT Noc/eaoBaTesIbHOCTL H3YHCHHA mMaTepHaa. HU3yucHHE cTerneHHoOMu, nokKasa-
TeNLHOM, TorapuGpMHUYECKOH H TPHTOHOMETPHYCCKHX hyHKUMIA, HX CBOHCTB U rpadMKOB, HCTIO/IH30BAHHE yHKUMH V1A

peLeHys 3a1a4 W3 ApYrUX y4eOHbIX NpeaMeToB H peabHOM KH3HH TECHO CBA3AHO KaK € MaTeMaTUYECKHM aHATH30M, TakK

v b
W C peuleHHeM ypaBHEHHH ¥ HEPaBCHCTB. [Tpwu aToM GonblIOe BHUMAHKE yACIACTCA dopMHpOBaHHIO YMECHHA BbIpaXaT

hopMyNnamMu 3aBHCHMOCTH MEXY pas/IMiHbIMH ReTHYHHAMH, MCCIIEA0BaTh MOTyYEHHbIE QYHKIIHH, CTPOMTh UX FPaQUKH.
MarepHan 3Toil coepKaTeibHON JIMHHH HALENCH Ha Pa3BUTHE YMEHHI U HABBIKOB, MO3BOJIAIOLIAXR BbIpa)KaTh 3aBUCHMO-
CTH MEKIY BETUMHHAMH B Pa3iMiHOH dopme: AHATUTHUECKOH, rpadyHUECKOH U croBecHoOM. Ero u3y4ueHHe crnocoOCTBYET
Pa3BUTHIO AITOPUTMHYECKOrO MBILLIICHHA, Cr10cOBHOCTH K 0600IIEHHIO H KOHKPETH3ALIMH, HCTIOJIb30BAHHIO aHaJIOr M.
ConeprarenbHas iiHua «Havuana MaTeMaTH4€eCKoro AHATH3ay MO3BOJSET CYLIECTBEHHO PaCIIHPHTE KpYT KaK MaTeMaTH-
YeCKMX, TaK M NMPHUKJIAHBIX 3a0a4, J0CTYNMHBIX 06yualoLHMCs, TaK KaK y HHX MOABJIACTCA BO3MOYKHOCTb CTPOHTb r?a(tm-
KM CNOKHBIX (PYHKUMH, onpeJensiTh UX HAUGONBIIME ¥ HAWMEHBLIHE 3HAYEHHUS, BEIYMCIIATD TJIOLIAAN duryp 1 00BbEMBI
T€/1, HAXOJNWTh CKOPOCTH U YCKOPEHHS NMPOLCCCOB. JlaHHas coziepykaTebHas JHHUA OTKPbIBACT HOBBIC BO3MOYKHOCTH I10-
CTPOEHHS MATEMaTHUYECKHX MOJIENIEH peabHBIX cUTyaluii, MO3BOJAET HAXOAHTL HAWTYHIICE PELICHHE B MpUKIAAHbIX, B
TOM YHCTE COLMATbHO-YKOHOMHUYECKHX, 3a/1auax. 3HAKOMCTBO € OCHOBaMH MaTeMaTHYeCKOro aHaiu3a crnocoOCTBYeT pas-

BUTHIO abcTpakTHOro, opMaIbHO-JIOrHYECKOTO H KpeaTMBHOTO MbIUIEHHS, GOPMHUPOBAHHIO yMEHHUM pacrno3HaBaTh MNpo-

JRJICHMS 3aKOHOB MATEMATHKH B HayKe, TEXHHKE U UCKYCCTBE. O6yualolMecs y3HaloT O BbIAAIOMHXCA pe3yabTaTax, M0-

/y4eHHBIX B X0/1€ PA3BHTHS MATEMATHKH KaK HayiH. 1 06 ux aBTOpax.
CopaepKaTesbHO-METOAHYECKAs THHHS «MHOKECTBA W OTHKaY BKJTIOYAET B ce0sl 2IEMEHTbI TEOPHU MHOZKECTB H MaTEMa-

THYecKoii JIOrHKH. TeopeTHKO-MHOXKECTBEHHBIE NPEACTABICHHA NPOHM3bIBAIOT BECH KypPC IUIKOJIbHOH MaTEMATHKH U
npeiaraloT Haunboace YHUBEPCATbHBIH A3BIK, 06 beAMHAIOLIMI BCE pa3/ie/ibl MATEMATHKH U €€ NMPWIOXKEHHH, OHH CBA3bI-
BAIOT Pa3Hble MATEMATHYCCKHE THCLHMILTHHBL H UX MPUJIOKEHHUS B €IMHOE LIETIOL. [To3TOMY Ba)XHO JaTh BO3MOXXHOCTb
oOyuarouieMycs NOHUMATh TEOPETUKO-MHOIKECTBEHHBIN S3bIK COBPEMEHHOH MAaTEMATHKU H HCIOJIb30BATL €ro Mdenepaib-
nas paGouas nporpamma | Marematika. 10~11 xnaccst (yrayOnéHHbli ypOoBEHb) /15 BBIDAKEHHA CBOHX Mmbicneil. Jlpyrum
BasKHbIM MPH3HAKOM MATEMAaTHKH KaK HAyKH CJIEyeT NPH3HATDH CBOMCTBEHHYIO €if CTPOrocTh 00OCHOBAHHH M CNIE/10BA-
HHE onpeaeNEHHBIM NMPaBWIaM MOCTPOEHHS N0Ka3aTEbCTR. 3HAKOMCTBO C 37IEMEHTAMH MAaTEMATHYECKOH JIOMMKH Cnocod-
CTBYET Pa3BUTHIO JIOTHYECKOTO MbILIICHHS 06y4aroniXc?, MO3BOJAET HM CTPOUTH CBOH pacCyiICHH Ha OCHOBE JIOIHue-
CKHX NpaBuJi, HopMHPYET HABbIKM KPUTHUECKOTO MBIILTCHHA.
B yue6HOM Kypce «Anrefbpa i Hauasla MaTeMaTHUEeCKOro aHanu3ay NpHCyTCTBYIOT OCHOBBI MATEMATHYECKOIO MOAEIHPO-
BAHMS, KOTOPbIE NPH3BaHbI CrlocobCcTROBATH (POPMHUPOBAHHIO HABBIKOB NOCTPOCHHM MoJeneil peabHbIX CHTYaLHH, Hecle-
OBAHHMS STHX MOJIe/Ieli ¢ MOMOLIBIO anmnapara ajaredpbl ¥ MaTeMaTHYECKOro aHalH3a, HHTCPIPETaLH MOJTy4YEHHBIX pe-
3yNbTATOB. TaKWe 3a1aHHs BIUIETEHbLI B KaKIbIHA M3 pa3/iesIoB MpOrpaMmel, MOCKOJIbKY BECh MaTEpHAI yuyeOHOro Kypca
(IMPOKO MCMONB3YETCA JL1S pelieHrs MPHKIIaJIHBIX 3a/1aH. [Tpu pelieHH peanbHbIX NMPAKTHYECKHX 3a1a4 oOyuarolmecs
Pa3BUBAIOT HAG/IOATENLHOCT, YMEHHE HAXOANTH 3AKOHOMEPHOCTH, abCcTparuipoBaThCs, HCMOJb30BATh aHAJIOTHIO, 0000-
[IATh W KOHKPETH3MpOBaTh npodiiemy. JledaTesbHoCTs Mo hOpMUPOBAHMIO HABLIKOB PELUICHHS MPHKIANHBIX 3a1a4 Oprali-
3yeTcs B IPOLEcce U3YUYCHUS BCEX TEM yueGHoro kypea «Anrebpa v Hayajla MaTEMAaTHYECKOrO aHAIH3aY.

Ha u3yuenue yyebHoro Kypca «Anrebpa W Havaa MATEMATHYECKOrO aHaIM3a» OTBOAUTCA 272 yaca: B 10 kiacce —

136 yacos (4 yaca B Heaento), B 11 knacce — 136 yacos (4 waca B HEeNeso).

11 KJIACC

Yucs1a H BHIYHCJIEHHUS
HarypasibHbie u ueabie uucia. [Ipumenenne npu3Hakon ACJIMMOCTH LEJIBIX HHCE, HanOobLIHH OO aenuTeNb (nanee

— HOJT) u naumenbiuee obiee kpatroe (nanee ~HOK). ccTaTkos 110 MOAYJO, anropuTMa EBkinaa uig pelieHus 3anad B

LIEJTBIX YMCIIaX.
KoMmruiekcHbie unea. Anrebpanueckas W TPUroHoMeTprueckas (OpMBbI 3aMMCH KOMIUIEKCHOTO YHC/1a. APHPMETHYECKHE

onepaLum ¢ KOMIUIEKCHBMH HUCTAMH. H3o6paxeniie KOMITEICHBIX YHCENl Ha KOOPAHHATHOH TUIOCKOCTH. dopmyna My-
appa. PeiepasibHag pabouas nporpamMma | Matemaruka. 10-11 wiaccel (yrayOiéHHbii ypoBeHb)KOpPHH N-0H CTENEHH M3
KOMIUIEKCHOro Ynca. [IpuMeHeHHe KOMIUIEKCHBIX YHCEN [U1Sl pELLCHUA (H3HUECKHX H FEOMETPHUCCKHX 3a/1a4.

YpapHeHHs U HEPABEHCTBA
CucTeMa M COBOKYNHOCTH YPaBHEHHiT H HEpaBeHCTR. PABHOCH/ILHBIE CHCTEMbI H CHCTEMbI-CIIC/ICTBHAL. PaBHOCHIIbHBIE HE-

paBEHCTBA.
O160p KOPHEH TPUrOHOMETPHYECKHUX YPABHEHUH C NOMOIIIBIO TPUrOHOMETPHUECKOH OKPY>KHOCTH. PelneHne TpHroHo-

METPHUUYCCKUX HEPABCHCTR.
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OcHoBHbIe MeTOBI PEIICHHS MOKA3aTeJILHLIX H JIOrapH(MHYECKHX HEPABEHCTB.
OcHoBHBIC MeTOBI peLeHns WPPALIMOHATLHBIX HEPABEHCTB.

OcHoBHbIE MeTOaBI PELIEHUs! CUCTEM H COBOKYMHOCTEH paLlHOHAJIbHBIX, HPPALIMOHAIbHBIX,
MHYCCKHX YpaBHCHUH.

YpaBHCHHSA, HEPABEHCTBA U CHCTEMBI € MapaMeTpaMH.
[IpumMenenne ypaBHeHHi, CHCTEM H HEPaBEHCTB K PELUEHHIO
HAYKH U peasibHOH XXU3HW, HHTEPIpEeTaLHs MOJYyYEHHBIX pe3yJibTaTOB.
Oynkonn ¥ rpadpuks :

['pahuk komnosuumu Gpyukuuit. 'eomerpruueckre 06pasbl ypaBHEHHH U HEPABEHCTB HA KOOPAHHATHOH MUIOCKOCTH.
Tpuronomerpuueckne GyHKIMH, HX CBOMCTBA H MPaUKH.

['padmueckue MeTosbl pelieHus ypaBHeHHI U HepaBeHCTB. I'pagHyeckHe METObI peLUeHHs 3a1at € napameTpamMH.
Ucnonbiosanue rpadukos GyHKUMIE 115 MCCIEA0BAHUS TIPOLIECCOB H 3aBUCHMOCTEH, KOTOPbIE BO3HHKAIOT MpH peLIeHHH

3a1a4 M3 JIpYrux y4eOHbIX NMpeaMETOB U peajlbHOH JKH3HM.
Hauana mareMaTHyeckoro anajn3a 6 H
[TpumeHeHre npou3BoLHOIM K UccnenoBaHHIO GYHKLHIA HA MOHOTOHHOCTD M 3KCTpeMyMbl. Haxox1eHHe HaH OJIBLICTO

HAUMCHBILIEIrO 3HaYEHUH HenpepbIBHOM PYHKLIMH Ha OTpe3Ke.
[IpumMeHenne npoussoHOI LTS HAXOKAEHHUS HaAWJIYYLLIEro peleHus B MPUKIAJHBIX 3aa4ax, A1 ONpeac/ICHHA CKOpOCTH

H YCKOpPEHHUS Mpolecca, 3a1aHHOro GopMyJIoi WK rpauKoM.
[TepooGpasnas, ocHoBHOE cBOIiCTBO MepBoobpasHbIx. [TeppooGpasHbie anemenTapHbix GyHkumid. [TpaBuia HaXOKACHHA

nepBoodpasHbIX. 3
WHrerpan. I'eomeTpuueckuii cMbica WHTErpaia. BeiuucieHue onpeaenéHHoro HHTerpaia rno gopmyse HyroToHa-JIeio-
HHLIA.

[TpumeHenne unTerpana Ans HaxoXKACHHS TUIOWANeH TIOCKHX GUryp U 0GBEMOB reOMETPHYECKHX TeJl.

[Tprmeps! pewiennii andyepenmanbHBIX ypaBHeHUIH. MaTemMaTHUecKkoe MOJAETMPOBAaHHE pealbHbIX NPOLECCOB C MoMO-
wbio auddepentnanbubix ypassenuii. Genepanbhas paGouas nporpamma | Marematyka. 10-11 kiaccbl (yriyOn€HHbIH
YPOBEHB)

rokasaresabHbIX U Jlorapud-

MaTeMaTHYECKHX 3a/1a4 M 3a7a4 M3 pa:muqnblx obnacren

[NPEAMETHBIE PE3VJIBTATHI
K koHuy o0yuenus B 10 kiacce 00yyaroLMiCS MOJMYYUT CIEAYIOLUHUE MPEAMETHbIE Pe3yJIbTaThl MO OTAEIbHBIM TEMAM

denepansHoii paboueli nporpamMmel yueOHoOro kypca «Anredpa M Hauasa MaTeMaTUYECKOro aHaJIN3ay:

Yuchaa u Burync/ienus:
cBODOIHO ONEepUpOBaTh MOHATHAMH: PallHOHAJIbHOE YUCI10, OECKOHEYHas Nnepuoardeckas apodb, MPOLEHTbl, HppaLHO-

HaJIbHOE YHC/1I0, MHOXKECTBA PALIMOHAJIbHBIX U AEMCTBUTENILHBIX YUCEI, MOAY/b ACHCTBUTEIBLHOIO YHCIA;

MPUMEHATh APOOH M NMPOLIEHTHI 151 peLUEHUs] MPUKIIAHBIX 3a7a4 U3 pa3/IMYHBIX OTpacieii 3HaHHI U pealbHOM KU3HM;
PUMEHATb MPUONMIKEHHBIE BHIYUCIICHHS, NPaBUJ1a OKPYIJI€HUs, MPUKHUAKY W OLIEHKY pe3yJibTaTa BbIYHCICHHH;
CBODOAHO ONEPHPOBATH MOHATHEM: CTEMEHD C LENBIM M0Ka3aTesIEM, HCMOJIb30BaTh NMOAXOAALLYIO (JOPMY 3aMUCH JEeHCTBH-
TEJILHBIX YHCEN AU PeLUEHHUS NMPaKTUUYECKHUX 3a/1a4 U NPEACTaBIeHUs] JaHHbIX;

cBOOO/IHO ONEPHPOBATH MOHATUEM: aPU(PMETHYECKHI KOPEHb HAaTYpaJiIbHOM CTEINEHH;

cBOOOIHO ONEPUPOBATH MOHATHEM: CTENEHb C PALHOHAJIbHBIM MOKa3aTe/ieM;

cBOOOAHO ONEPHPOBATH MOHATHAMM: JIOrapuM YKciIa, AECATUUHBIE H HATYpaJlbHbIE JIOrapH(pMBI;

cBOOOIHO ONEPHPOBATh MOHATHAMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC YHUCJIOBOIO apryMEHTa;

OMEepHPOBATh MOHATHAMH: aPKCHHYC, apDKKOCUHYC W apKTaHI'€HC YHC/IOBOr0 apryMeHTa.

YpaBHeHHSI H HEPABEHCTBA:

cBOOO/IHO ONEPHPOBATD MOHATHAMH: TOXKIAECTBO, YPABHEHHE, HEPABEHCTBO, PABHOCHJILHBIE YPABHEHHS H YPaBHEHHSI-

CJICJICTBHUSA, PABHOCH/IbHbIE HEPABEHCTBA;
MPUMEHSTE Pa3/InYHbIE METO/IbI PELIEHH PALMOHATLHBLIX U APOOHO-PALMOHANIBHBIX YPABHEHHH, NPHMEHSTH METO/ UH-
TEPBAJIOB J1/15 PELIEHUs HEPABEHCTB;

cBODO/IHO OMEPUPOBATH MOHATHAMM: MHOTOYJIEH OT OJIHOM NepeMeHHON, MHOTOWIEH C LeNbIMU KOdDGHLMEHTaMHK, KOPHH
MHOTOYJIEHA, MPUMEHATD JICJICHUE MHOTOWIEHa HA MHOTOWIEH € OCTAaTKOM, TeopeMy be3y u Teopemy Buera s peluennus
3a/ay;

cBOOO/IHO ONEPHPOBATE MOHATHAMM: CHCTEMA JIMHEHHBIX YPaBHEHHI, MATPHLIA, ONPENEMTENb MATPULIBL 2 X 2 M €ro reo-
METPHYECKHH CMBIC]I, MCTIO/IB30BATL CBOHCTBA ONpesie/uTess 2 X 2 [ BBIYHCIICHHS €ro 3HAYEHHS, TIPHMEHSTh onpene-
JIATEJIH VIS PELUCHHS CUCTEMbI JINHEMHBIX YpaBHEHWH, MOIE/IMPOBATH PealibHbIE CHTYALHH C MOMOLLBIO CHCTEMb! JIMHE -
HBIX ypaBHEHUH, HCCIIEJ0BATH MOCTPOCHHBIC MOJIE/IH € MOMOLUBIO MATPHLL M OTIpE/Ie/IHTeNeH, HHTEPIIPETHPOBATS MOJY-

YEHHBIH pe3yJibTar;

50

- Ce— -— - e E——



HCTI0/Ib30BATh CBOMCTRA ACHCTBHI ¢ KOPHAMM AJIA npeodpa3oBaHus puipakeHnil; Oenepasibhag paboyas nporpamMmMa |
Martemartuka. 10-11 kiaces! (yrnyGaéHHblii ypoBeHb)BBINONHATE MPe0Opa3oBaHHs YHC/IOBBIX BbIpaKEHHH, COAEPIKALIMX
CTCMCHU C PALMOHAILHBIM NOKA3ATE/IEM,

HCMO/B30BATL CBOICTBA JIorapudgMoB 1 npeobpa3oBaHus JorapHPMUIECKHX BbIPKECHHH,

cBOGOIHO ONEPHPOBATh MOHATHAMH: HPPALHOHABLHBIE, TOKA3aTeNbHbIE H JIOrapHPMHUCCKHE yPABHCHHA, HAXOAUTD HX
PELIEHUSA C MOMOLIBIO PABHOCHILHBIX NIEPEXOA0B MM OCYLLECTBIIsIA MPOBEPKY KOPHEH;

NPUMEHSATH OCHOBHbBIC TPUTOHOMETpHUECcKHe POpMYJIbl s Npeodpa3oBaHHA TPHTOHOMETPHICCKHX BbIPayKEHHH,
CcBOGO/IHO ONEPHPOBATh MOHATHEM: TPUIOHOMETPHUCCKOE ypaBHEHHE, MPUMEHSATH HEOOXOMMbIE opmyael Uit pelieHHS

OCHOBHBIX THIIOB TPHIOHOMETPHUECKUX YPABHEHIIH:
MOZIC/IMPOBATH PeaibHble CHTYaLHH Ha A3bIKe anrebpel, COCTARIAThL BbIPAKEHUS, ypaBHEHHS, HEPABCHCTBA T10 YCIIOBHIO

3a/1a4K. HCCIEA0BATh MOCTPOCHHBIC MOETH C UCNOb30BaHKEM annapara anrebpbi.

MDynknan B rpapukn:

cBOGOIHO OTEpPUPOBATH MOHATUAMMU: (DYHKLHS, CNIOCOORI 3a/1aHII GyHkuuH, B3auMHO oOpaTHbIe PYHKLIMH, KOMIO3HLIHS
GyHKUHH, rpaduk GYHKINH, BLITOTHATH SIEMEHTapHEIe npeodbpazopaHus rpagukoB GyHKLUHH;

cBOGOIHO ONEPUPOBATL NOHATHAMH: 00J1aCTh ONPENENEHYE 1 MHOXKECTBO 3HAUCHHH GbyHKUHH, HYTH QYHKLMH, NpoMe-

KYTKH 3HAKONMOCTOSIHCTEA!
cBOGOIHO ONEPHPOBATH MOHSATHAMM: YETHLIC U HEUETHBIC (DYHKLIUH, NEPUOAHYECKHUE byHKUHH, MPOMEKYTKH MOHOTOHHO-

¢ DYHKIIHH, MAKCUMYMbI ¥ MHHUMYMBI QYHKIFH, HAKCOTbIIEe H HAMMEHBLUEE 3HAYCHHE (PYHKUMH HAa TPOMEXYTKE;,
cBOGOHO ONEPHPOBATH MOHATHIMI: CTEMEHHas QYHKIWS ¢ HATYPATbHBIM M LIEJIBIM TIOKA3aTe/IEM, FPaQHK CTENEHHOH
dYHKLIMH ¢ HATYPATLHBIM M LIEJIbIM 10Ka3aTesieM, rpaUK KOPHs N-OH CTENEHH KaK GbyHKUMH OOpaTHOMH CTENEHH C HATY-

paJIbHBIM MOKAa3aTeJIeM;
ONepHPOBATHL MOHATHAMU TUHEHHAA, KBaApaTHYHAS |1 npobuo-1uHenHas GyHKUHUH, BbIMOJHATE 2JIEMEHTapHOE MCCIIeN0-

BaHWE W NOCTPOEHHE HX rpaiKoe;
cBOGOIHO ONEPUPOBATH TIOHSTHUSIMH: MOKa3aTebHad W orapupmuyeckas GyHKLMH, UX CBOWCTBA U rpauKH, UCTIOJIb30-

BaTb MX rpadMKy s PeUieHs YPaBHeHHI',;
CBOGOAHO ONEPUPOBATHL MOHATHAMY: TDHIOHON CTPUUECKas OKPYIKHOCTD, ONPEIEIEHHE TPHIOHOMETPUIECKHX byHKUMHA

YUCJIOBOIO apryMeHTa;

HCronb30BaTh rpaduKi GYHXIHH 15 MCCIeI0BaHkA TIPOUECCOR M 3aBUCHMOCTEH NP PeLEHHHM 3a1a4 U3 ApYruX y4eo-
HBIX TIPEAMETOB M PeanbHOY JKHU3HM, BhIpaXKaTh (POPMYaMH 3aBUCHMOCTH MEXKY BETHIHHAMH,

HayaJia MATEMATHYECKOTO AHANIN3A:

cBOGOAHO ONEPUPOBATEL MOHATUSIMM: apUdMeTHYecKad ¥ reoMeTprYecKas nporpeccHs, 0eCKOHEeUHO yObIBaIou1asa reomer-
pHYecKast Mporpeccus, NHeHHbIH 1 IKCMOHEHUMANLHBIA POCT. POpMYJIa CII0)KHBIX NPOLEHTOB, HMETh NPECTABJICHHE O
koucTante; Menepantras pafouas nporpavima | Marevatrika. 1011 kiacesl (yrimy6néHHbIH ypoBEHb) HCMIOTb30BATh
NPOrpPeECCUH AN PelIEHHUS PeaibH5IX 331V NMPHKIAOro Xapakrepa,

cBODOIHO ONEPHPOBATHL MOHITHAMM: NOCAEA0BATENLHOCTb, CNOCOOBI 3aaHH MOC/IEA0BATEIbHOCTEH, MOHOTOHHBIC K
OrpaHMYEHHbIE MOC/IEI0BATENLHOCTH, TOHUMATh OCHOBLI 32POJKAEHUS MATEMAaTHYECKOrO aHaIM3a Kak aHaiu3a OeckoHe-
HO MaJbIX;

cBOBOIHO OMEPHUPOBATHL NOHATUAMY HenpepbiBHbIE YHKIIMM, TOUKH pa3pbiBa rpaguka GyHKLUMH, aCHMITOTHI rpaduka
(OYHKLMH;

CBOGO/IHO OMEpPUpOBaTh MOHITHEM: QYHKIIVMS, HENPePsIBE2S HA OTPEe3Ke, PUMEHATL CBOKCTBA HEMNpPEPhIBHbIX (yHKLHH
JUIS peLIEHUs 33/]1a4;

CBOGOIHO OMEPUPOBATH MOHSTHAMY: TIEPBas W BTOPAS MPOY3IBOAHLIE DYHKUHH, KacaTesibHas K rpadHKy QyHKLUHH;
BBIYUCATE NIPOM3BOIHBIE CYMMBI, IPOU3BEIEHHA, YACTHOTO M KOMTMO3HLIWH ABYX (PYHKUMH, 3HaTh MPOH3BOAHBIC JIEMCH-
TapHbIX QYHKLHM;

HCTIOJIb30BATH FEOMETPHYECKHI U (PU3HYECKUHA CMBICIT MPOU3BONHOH 1Sl pELICHHS 3aaY.

MuoxecTBa H JIOTHKA:

cB0GO/IHO ONMEPUPOBATH NOHATUSIMHU: MHOKECTBO, ONEPAUHH HA/l MHOXKECTBAMH,

HCTIONBb30BATE TEOPETUKO -MHMKESTBEHHBIH annapaT 1715 0nucatng peajbHbIX NPOLECCOB H SBJICHHH, NPH PELUIEHHH 3a1ay
U3 JIPYrUX YYEOHBIX MPE/IMETOB:

cBOGOIHO ONEPUPOBATS MOUATUIME: OTIPS/IENSHUe. TeOPeNa, VPABHEHHe-CIIEACTBUE, CBOHCTBO MaTEMAaTHYECKOrO 00bEK-
Ta, 10KA3aTe/IbCTBO, PABHOCHIILHBIE YPABHCHUS M HEPARSHCTRA

K oLy obyuenus B 11 kiaacce o0ydalomuica nonyyuT Cenyioline npeiMeTHbIe pe3yibTaThbl MO OTACbHBIM TEMaM
dhenepanbHoii paboueii nporpamMme! yuebHoro kypea «Anredpa i Havajla MaTeMaTHYECKOrO aHaH3ay:

Yucia 1 BbIYHCICHH:

cBOGOHO ONEPUPOBETH MOHATUSMMU: HATYPATILHOE 11 DET0E YUC/10, MHOKECTBA HATYPAJIbHBIX W LIeJIbIX YHCEJ, HCTO/b30-
BaTh NPHU3HAKH JAEJIMMOCTY LIENBIX Uncel, HOJT »w HOK naTvpantHbix Ydce V1S peLUeHHS 3a0a4, MPUMEHATh alrOpPHTM

EBxivaa;
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CBODOHO OnepHpOBaTh NOHATHEM OCTATKA MO MOJLYJTIO, 3aMUChIBaTh HATYPaJIbHbIC YHC/IA B Pa3/IHYHLIX MO3HLIMOHHBIX

CHCTEMAaX CYHCJIEHU.
csobonno ONEpUPOBATH NOHATHUAMH: KOMIUICKCHOC YHCJIO H MHOMKECTBO KOMIUIEKCHBIX YHUCel, NPEACTABJIATD KOMIUICKC

HblC yKcaa B anreOpanyueckoii H TPHrOHOMETPHYECKOR (popme, BBIMOIHATD apudMeTHueckHe onepaurH ¢ HUMH H niobpa-

KaTh Ha KOOPAHHATHOH TJIOCKOCTH.

YpaBHeHHs B HepaBeHCTBA:

CBOGOIHO ONEPHPOBATH MOHATHAMH: HPPALMOHAIbHBIE, MOKA3aTebHbIE H JJOrapuMHUYECKHE HEPABEHCTRA, HAXOAUTh WX

PEUICHUS ¢ MOMOIIBIO PABHOCH/ILHBLIX MEPEXO10B;

OCYUIECTRIATH OTOOP KOPHEii MPH pelleHHH TPUIrOHOMETPHYECKOro ypasHeHus; denepasibHast paGouas nporpamma | Ma-

Temathka. 10-11 knaccw! (Yray6néHHblil ypoBeHb)CBOGOAHO ONEPUPOBATH MOHATHEM TPHIOHOMETPHUECKOE HEpPaBEHCTBO,

NPUMEHATH HeOOX0HMble GOPMYJIbl TS PELIEHUS OCHOBHBIX THITOB TPUIOHOMETPHYECKHX HEPaBCHCTB,

cBOGOHO ONEPHPOBATH MOHATHAMM: CHCTEMa H COBOKYIHOCTb YPaBHEHUH W HEPaBEHCTB, pABHOCHJILHBIC CUCTEMBI H CH-

CTEMbI-CJIE/ICTBUS, HAXOAHTh PEILEHHS CHCTEMbI H COBOKYMHOCTEH paUHOHAIbHBIX, HPPAaLlHOHATBHBIX, MoKa3are/bHbIX U

NorapH()MHUUYECKUX YPaBHEHHUH U HEPABEHCTB,;

pelaTh palMoHaNbHble, HPPALIHOHAILHBIE, TTOKA3aTe/bHbIE, JTorapu(pMHUYECKHE U TPHrOHOMETPHUECKHE ypaBHCH

PaBEHCTBA, COACPKaLIMEe MOAY/IH U NapaMeTphl;

NPUMEHSTEL TpadHuecKue METO/IbI VIS PEllIEHHs YPaBHEHHI M HEPAaBEHCTB, a TAaKKe 3a1a4 ¢ napamMeTpaMHi,

MOJIC/THPOBATD PeasibHble CUTYALMH HA S3bIKE aNredphl, COCTABNATH BHIPAKEHHS, YPaBHEHHs, HEPaBEHCTBA H HX CHCTEMB

MO YC/IOBHIO 3a1a4H, UCCIIEI0BATH MOCTPOEHHbBIE MOTENTH C UCTIO/Ib30BAHHEM annapara anredpbl, HHTepNpeTHpoBaTh Mo~

NYYCHHbIH pe3ybTar.

Pyaxknun u rpadukn:

CTPOUTH rpaMKH KOMMNO3ULIHU DYHKLIMI C MOMOLLBIO JIEMEHTAPHOIO HCC/IEIOBAHUA H CBOMCTB KOMITO3MLIMH IBYX yHk-

LUK,

CTPOMTBL NcoOMeTpHYecKre 00pa3bl YpaBHEHUH U HEPABEHCTB HA KOOPJAHHATHOH MJIOCKOCTH;

CBODO/IHO OMEpPHPOBATH MOHATUAMH: rPadHUKH TPUrOHOMETPHYECKUX (YHKLIMHA;

MPUMEHATH (PYHKLHH /U MOJETIMPOBAHUS U UCCJIEIOBAHHS PEaIbHBIX NMPOLIECCOB.

Hauana maremaTHueckoro anannsa:

UCI10JIb30BaTh NPOU3BOAHYIO 18 MCCeN0BaHUs QYHKLMH HA MOHOTOHHOCTb H 3KCTPEMYMBI;

HaXOAUTh HauboJIbIIee U HAUMEHbLIEe 3HaYeHH PYHKLMU HENPEPLIBHOW HA OTPE3KeE;

HCTIOJIb30BATh NMPOW3BOIHYIO JUIS HAXOXKACHHUS HAWTYYLIEro peuieH|s B MPUKJIaAHbIX, B TOM YHUCJI€ COLHAIIbHO-9KOHOMH-

YECKHX, 3a)1a4ax, /Ul ONpeaeeHUs] CKOPOCTH M YCKOPEHHS MpoLiecca, 3aaHHOro GopMy ot v rpagukoM;

CBOOOJIHO onepupoBaTh MOHATHAMMU: NEpBOOOpazHas, onpeaeEHHbIAH HHTEerpajl, HaXOAUTb NEpPBOOOpa3HbIE JIEMEHTAP-

HBIX QYHKUHWH M BBIYUCIIATL MHTErpas no popmyne HeroroHa—JleibHuua;

HaXOAUTh MJIOLIAAM MUIOCKHX GUTYyp U OOBEMBI TEJT C MOMOLLLIO WHTErpana;

MMETh NpEACTABIEHHE O MAaTEMAaTHYECKOM MOAEIMPOBAHUH Ha NpUMeEpe cocTaBieHUs AU depeHIMaIbHBIX YPaBHEHHIA;
pelaThb NMPUKJIaJHbIE 331a4H, B TOM YHUCJIE COUMATBHO-DKOHOMHUUYECKOTO H (PU3HYECKOr0 XapaKTepa, CpeACTBaMHU

MATEMaTUYECKOro aHaiu3a.

HA H HC-

TEMATHUYECKOE ITNTAHUPOBAHHUE

11 KJIACC

No Ha3saHnue pa3szena (TeMbl) Konu- Jnexk- | Jlara
n/n YECTBO TPOH-
4acoB HbIE pe-
CYPChl [To nnal Tlo dakry
HY
WccnenoBanne GyHKUMM € NOMOLUbIO NPOXU3BOAHOM e F
[I[puMeHeHne NPOU3BOAHOMN K MUCCIeOBAHHIO (DYHKUMI HA
MOHOTOHHOCTb M 2KCTpeMyMbl. Haxoxxaenue Hanbosbluiero u
HAaUMEHbUIEro 3HAYE€HUA HENPEPLIBHON (DYHKLMM Ha OTpe3Ke.
[ IpymMeHEHUE NPOU3BOAHON U1 HAXOMKACHHUS HAWIYULLIEro

LIEHHS B NPUKJIAJAHBIX 3a7a4ax, Ul ONPEAESEHHS CKOPOCTH U
CKOPEHMA rpoLecca, 3a1aHHoro GopmyJsion uiu rpadukom.
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4| OMINO3uLMA PyHkumii. [Neomerpuueckue o6pa3ul ypaBHEeHH H
CPABEHCTB HA KOOPAMHATHOM NJOCKOCTH & 1 { —
|
| Hccnenopanne dyynkumii ¢ nomouso npor3soaHoii 1
= < - -+ ﬁ H H 1
Mecnenosanue Qyuximii ¢ nomMowsio MPOH3BOAHOM l
- m - - L( JT ﬁ + L
CC/IeIOBAHHE (PYHKUMIA ¢ MOMOLLBIO MPOU3BO/IHOM 1
il bl oo | T
4 Hccnenosanme dyHkumii ¢ nOMOLIbIO NPOH3BOAHON 1
e . L f T 1 1
- Hcenenosanue pynkumii ¢ noMowbio npou3BoaHoI 1
E = " f i
It ‘ - -
- Hccaenosanne gynkimii ¢ nomoubio npon3BoaHoI I
| % vy Y s Py FOGRA NP AAR . A" TR ..V # L g A
- Mccnenosanne dynkuumii ¢ nomowpio [MPOHU3BOAHOM I
0 hccnenosauue (PYHKLMH C MOMOLIBIO MPOH3BOAHOMN I
1 d + +
~ HUccnenosanue (PYHKIMH C NOMOLUBIO MPON3BOAHOM 1
i = T H % 1 I
| McenenoBanue yHKUMIN ¢ MOMOLLBIO MPOH3BOAHOI I
] - - . el
- UcciienoBanue GyHKumii ¢ noMomio NPOU3BOAHOM 1
L Xl i % ul !
| HcenenoBatie OyHKUHI ¢ MOMOLLBIO NPOH3BOAHOI I
L ; s I 1 [
McenenoBanue GyHkLMiA ¢ TOMOLIBIO MPOM3BOAHOI ]
! H 7
HccnenoBanue dynkuuii ¢ novomplo MPOU3BOAHOIM 1
7 ~' v | = |
CCCI0BaHHE PYHKUMI C MOMOLIBIO NPOU3BOAHON 1
lﬁccnenosalme (OYHKUKH C MOMOLLBIO NPOU3BOHOM 1
o ARG + 1
MccnenoBanne dyHKUMIA ¢ TOMOLIBIO MPOH3BOLHOM I
T Y ~
Hccnenopanue GyHKUmii ¢ NOMOLLBIO MPOU3BOAHOIA l
> BEERRIAER” =1
Mccnenosanue hyHKuWii ¢ MOMOLIBIO NPOU3BOAHON 1
J e S : iy L .
HUccnenoBanne QyHKLUMIH C TOMOLLBIO IIPOU3BOIHOMN l
SlE , s S 1 f * —
HMccnenoBanne GyHKUMI ¢ MOMOLIBIO NPOH3BOAHOIA I
I 6 OCHOBI HCT 0GpasH ' 7 ’ .
[Iepsoobpa3Has, 0cCHOBHOE CBOWCTBO NepBOOOPAa3HbIX. l
[lepBooOpazHbie wiemenTapHbX GyHKLKH. [Ipasusia HaxoxKaeHUs
nepBooOpa3HbIX.
Murerpan. ['eomerpruecku? cmpicn uHTerpaa. BriumcneHue
orpeIENEHHOIO MHTErPaa Mo popmyJie Hororona— JlelHbuuua.
[ Ipyumenenre unTerpaia aJis HAXOKIAEHHUS MJ1o1anael rocKux
Uryp ¥ 00BLEMOB rCOMCTPHUYECKHX TEJl.
[Tpumeps! peiennii andepeHuraibHbIX ypaBHeH i,
MaremaTHyecKoe MOACTUPOBAHIE PEATTbHALIX IPOLECCOB C |
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INoMoLLbIO M depeHtHaTbHbIX ypaBHEHMI

——
| leppoobpa3nas u uHTerpan

t
[lepsooOpa3nas u wHTErpan

[ lepBooGpa3uas u uHTErpa

|

[lepsooOpa3nas u MHTErpa

4
[ lepooOpasnas u UHTEIrpa

[ lepsooOpa3sHas u uHTerpan

+

= b

[lepsoobpa3nas u uuTerpa

4ﬂepeoo6pa3naa H UHTErpas
4

[lepBooGpasnas u uHTErpa

[lepBooGpa3nas u unTerpan

[lepooGpasHas u uHTerpan

['paduku Tpuronomerpuueckux GyHkuuii. TpHroHoMeTpUuecKue
HEepaBeHCTBA

[T puronoMeTpuyeckue GyHKUMH, MX CBOMCTBA U rpaduKH.

Op KOPHEW TPUIOHOMETPUYECKHX YPABHEHHH C MOMOUILBIO
TPUTOHOMETPHYECKOH OKPYKHOCTH.

+

HEpaBeHCTBA

| - [
[ paduku TpuroHomeTpuyeckux GyHkuMii. TpuroHomeTpuueckme

['padpuku TpuroHomerpuueckux ¢yHkumii. TpuroHomeTpu-
YeCKHEe HepaBEHCTBA

- -

['paduku TpuroHomeTpuueckux (QyHkuui. TpuroHomerpu-
YECKHE HEPaBEHCTBA

F

['padpykH TpUroHOMeTpHYECKUX (YHKUHMH. TpuroHomerpu-
YECKHE HEpaBeHCTBA

—

['paduku TpuroHomerpuuyeckux (GpyHkuuii. TpuroHomeTpu-
YECKME HEPAaBEHCTRA

['padmku TpuroHomeTpuueckux (GyHKUMHA. TpuroHoMerpu-
qeCKHEe HepaBEHCTBA

['padhyky TpUroHoMeTpUUeCKUX (PYHKUMI. TpUroHomeTpu-
YEeCKHEe HEPaBEHCTBA

['pahuku TpuroHomerpuyeckux (yHkuui. TpuroHomerpu-
YyeCKHe HEPABECHCTBA

['paduku TpUroHomerpuuyeckux (GyHKUUH. TpuroHomerpu-
YEeCKUE HEPABEHCTRA

['paukn TpuroHomeTpuyeckux (GpyHKUMHA. TpUroHOMETpH-
YECKME HEPABEHCTBA

['paduku TpUroHoMeTpuyeckux (pyHKuUMi. TpuroHomerpu-
YEeCKHUE HEpPaBEHCTBA

['padpuxu TpuroHomerpuueckux (GpyHkumii. TpuroHomerpm-
YECKHEe HepaBCHCTBA
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['paduku TpuronoMerpuueckux (yHKumii. TpHrOHOMETPH-
YEeCKHEe HEpaBCHCTBA

}L

—

OCHOBHBIE METO/IbI PELUICHHS MOKA3aTE/bHLIN H JJOrapu(PhMHUECKHX

Ll)epancncra.
CHOBHBIE METO/Ibl peilieHHs HPPALUHOHAILHLIX HEPABCHCTB.

["padmueckie METO/Ib peIIeHH HPPALMOHAIBHBIX,
lloKa3aTeNbHbIX K 10rapu(MHUECKHX YPaBHCHYI ¥ HEPABEHCTB

UppaumoHa1LHbIC,

nokasaTe/bHble M JIOrapH()MUUYECKHE

JF

i i

[HepaBencTBa

MppauHoHaILHbIE,

[OKA3aTEAbiisle H JIOIapuPpMUieCKHe

|HepaBeHCTBa

[HCpaBEHCTBA

WppaunoHanbHbIC,

[oKaszaTeJibHble H JIOrapu@MUUYCCKHE

ppaunonaﬂbume.

nokasare/ibHbl€ U JIorapH(hMUYecKue

€paBCHCTBA

WppaumoHaibHbIE,
HepaBEHCTBA

NOKAa3aTCJ/IbHbLIC U ﬂOdeM(pM HYCCKHC

- - ——— R —— ——-— -

UppauoHaibHbIC,
HepaBeHCTBA

rloka3aTe/bHble 1 .norapnq)muqecxue

HEpPaBEHCTBA

MppaunoHaibHbIE.

MokKas3aTe/bHbEIE U JIorapy@MHYCCKHE

[

WppauHoHanbHbIE,
HepaBEHCTBA

ﬂOl\d 34aTCJIbHbBIC M1 noranu(pmn HCCKHC

MppauuoHaibHbIE,
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