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I[TOACHUTEJIbHA A 3AIIMCKA

Paboyas nporpamma o aiaredpe 1 HayaiaM MaTeMandecKoo aHanu3a 0a30BOro ypoBHS IS
10-11 xmaccoB cocraBiieHa Ha ocHOBe denepasbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIIBHOTO
CTaHJapTa cpelHero olbmiero odpazoBaHus, 00pa30BATEIBHONW MPOrpaMMBbl CPEIHEro OOIIEero
obpazoBannss MBOY «Crapo6o6osuuckas COILl». ConepkaHue U TUIAHHUPYEMBbIE Pe3yJIbTaThl
paboueii mporpammbl s 10-11 kjmaccoB HE HMXKE COOTBETCTBYIOIIMX COJCPKAHUS U
mwianupyembix pesyiapratoB @OIT OOO0.

Peanmauml IporpaMMmbl obecrieunBaeT OBJIaACHHUEC KIIFOYCBBIMH KOMIICTCHIIUAMU,
COCTAaBJIAOIIMMHA OCHOBY IJIA CaMOPa3BUTHA U HEIIPEPBIBHOT'O O6pa3OBaHI/IH, OCI0CTHOCTD
OGH.ICKYJIBTypHOI‘O, JIMYHOCTHOT'O U MO3HABATCIIBbHOI'O Pa3BUTUA JIMYHOCTHU 06yan01uch;1.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAJIN3ay» SBIISCTCS OJHUM M3 HauboJiee 3HaYNMBIX B
IIporpamMMe CTaplIlei IKOJIbI, TOCKOJIbKY, C OIHOM CTOPOHBI, OH 00ECIIeYMBAET MHCTPYMEHTAIbHYIO
0a3y /11 M3y4YeHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOi CTOPOHBI, (popMupyeT
JIOTMYECKOE U a0CTPAKTHOE MBIIIICHUE yJYallluXcs Ha yPOBHE, HEOOXOAUMOM JJIsi OCBOCHHUS KypCOB
nH(POPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH. B pamMKax JaHHOTO Kypca yJariuecs
OBJIA/IEBAIOT YHUBEPCAIBHBIM 3bIKOM COBPEMEHHOM HayKu, KOTOpas (hOpMyJIUpPYyeT CBOU
JOCTIDKEHHS B MaTeMaTH4eCcKoi popme.

Kypc anreGpbl 1 Hauan MaTEMaTHYECKOTO aHAJIM3a 3aKJIAAbIBAET OCHOBY JJISl YCHEIIHOTO
OBJIA/ICHUS 3aKOHAMU (PU3UKHU, XUMHUHU, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHJICHIIMI YKOHOMHKH U
OO0I1IECTBEHHOH JKU3HU, [103BOJISICT OPUEHTUPOBATHCS B COBPEMEHHBIX IUPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO MCIOJb30BaTh UX B IIOBCETHEBHOM XU3HU. B TOXKE Bpems OBaieHHE
a0CTPaKTHBIMU U JIOTUYECKU CTPOIMMU MaTeMaTHUYECKUMH KOHCTPYKIHMSIMU Pa3BUBAET YMEHHE
HAXOJIUTh 3aKOHOMEPHOCTH, 000CHOBBIBATH HICTUHHOCTH YTBEPIKIECHHS, UCTIOIB30BaTh 0000IIEeHNE
U KOHKpeTH3allMio, abCTparupoBaHue U aHAJIOTUIO, (OpMUPYET KpeaTUBHOE U KPUTHYECKOE
MbIlIeHHE. B Xxo/e u3yuenus anredpbl 1 Hayajl MaTEMAaTUYECKOr0 aHajln3a B CTaplIeil mKose
ydaluecs Moay4aroT HOBBIN OIBIT PEILICHUS MPUKIIAIHBIX 3a1a4, CAMOCTOSTEIILHOIO IIOCTPOCHUS
MaTE€MaTHYECKUX MOJEJIEN pealbHbIX CUTyalluil U MHTEPIPETALNH ITOJYYEHHBIX PELICHU,
3HAKOMSATCA C IPUMEPAaMU MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJE, HAYKE U B UCKYCCTBE, C
BBIJAIOIMMHUCA MATEMATHYECKUMHU OTKPBITUSAMH U KX aBTOPAMM.

Kypc obnagaer 3HaunTeIbHBIM BOCTIUTATEIbHBIM ITOTEHIIMAIOM, KOTOPBIN pean3yercs Kak yepe3
y4eOHBII MaTepua, criocoOCTBYIOMNN (HOPMUPOBAHHUIO HAYYHOI'O MUPOBO33PEHUS, TaK U YEPE3
cnieun(uKy yueOHOH! 1eATeIbHOCTH, TPEOYIOIIeH caMOCTOATEIbHOCTH, aKKYPaTHOCTH,
MPOJOJKUTENbHON KOHIEHTPALlMM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIyUYE€HHBIN pe3yJbTaT.

B ocHoBe MeToMKM 00y4eHus anredpe 1 HayajgaM MaTeMaTHYeCKOTO aHaIN3a JIeKUT
JeSITeIbHOCTHBIN MPUHIUI O0yUYEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOT0 aHaIN3a» BKIIOYAET CIeTyIoIue
coJiepKaTeIbHO-MEeTOANYecKHe TUHUM: «Hucna u BerauciaeHus», « ODyHKIUN U rpapuxm,
«YpaBHEHMS U HEpaBEeHCTBa», «Hauana MaremaTuueckoro aHanusa», « MHOKECTBa U JIOTUKa». Bee
OCHOBHBIE COJIEP)KAaTEIbHO-METOINYECKUE JIMHUU U3yUYaloTCs Ha MPOTSHKEHUH ABYX JIET 00yueHus B
CTapllel IKOJIE, €CTECTBEHHO JOMOJIHSAS IPYT Apyra U IIOCTEIIEHHO HACKIIAsACh HOBBIMUA TEMaMHU U
paznenamMu. J{aHHBIN Kypc SIBISIETCS MHTETPATUBHBIM, TIOCKOJIBKY 00bEeIMHSET B ce0e coaep:KaHue
HECKOJIbKUX MAaTeMaTHUYECKUX TUCHUIUIMH: alreOpa, TPUTOHOMETPHS, MaTeMaTHYECKUN aHAJIH3,
Teopus MHOeCTB U J1p. [Io Mepe Toro kak yvamiuecs oBiIaJeBaloT BcE 60Jee UPOKUM
MaTeMaTHYECKUM ariapaTroM, y HUX MOCIeI0BaTeIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHUE



CTPOUTH MAaTEMaTHYECKYIO MOJIEIb PEabHOM CUTYallUU, IPUMEHSATh 3HaHUS, MTOJTyUYEHHbIE B Kypce
«Anre0Opa 1 Hayalla MAaTeMAaTUYECKOTO aHAIN3ay, JUIS PEIICHUsI CAMOCTOSTEIILHO
chopMyJIMPOBAHHON MaTeMaTUYeCKON 3a/1auM, a 3aTEM UHTEPIPETUPOBATD MOJIyUYEHHBIH pe3ybTar.

ConepxaTenbHO-MeTOAnYeCKast TMHUA «YUnciaa U BBIYMCICHUSD 3aBepIIaeT (OPMHUPOBAHUE
HaBBIKOB UCIIOJIb30BAaHUS €HCTBUTENIBHBIX YUCEIl, KOTOPOE ObLIO HAYaToO B OCHOBHOM IKose. B
cTapIueil mkoyie 0co00e BHUMaHUE yaenseTcst GOpMUPOBAHUIO MPOYHBIX BEIYUCIUTEIBHBIX
HaBBIKOB, BKJIFOUYAIOIIMX B c€0sI HCIOIb30BAHNE PA3IMUHBIX (POPM 3allUCH JEHCTBUTENBHOIO YHCIA,
YMEHME PallMOHAIbHO BBINOJIHATH IEHCTBUS C HUMH, J€JIaTh IPUKHUIKY, OLIEHUBATh PE3YJIbTaT.
OOyuaroniyecs MOIy4aroT HaBbIKU MPUOJIMKEHHBIX BBIYUCIICHUH, BHITIOJIHEHUS IEHCTBUH C
YHCIaMH, 3alIMCAaHHBIMU B CTAaHAAPTHOM (popMe, HCIIOTIB30BaHNUS MAaTEeMAaTHUECKUX KOHCTAHT,
OLICHUBAHHUS YHMCIIOBBIX BBIPA)KCHUH.

JIunus «YpaBHEHUS U HEPABEHCTBA» pEaU3yeTcsl Ha MPOTSHKEHUH BCEro 00yUYeHHS B CTapIIen
LIKOJIE, IIOCKOJIBbKY B Ka)KJIOM pa3Jelie IPOrpaMMBbl IPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIINX
3a1a4. O0yuaroniyecs OBIaA€BAOT Pa3IUYHBIMU METOJAAMM PEIIECHNUS LENbIX, PALlMOHAIbHbIX,
UppaloHaIbHBIX, IOKA3aTENIbHbIX, JIOTapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHHIH,
HEPaBEHCTB U UX cucTeM. [loryueHHbIe YMEHHS NCTIOIB3YIOTCS TIPU MCCIIeIOBAaHUN (DYHKIUH C
MIOMOILBIO TPOM3BOIHOM, pEIIEHUH MPUKJIAHBIX 331a4 U 3aJja4 Ha HaX0XKJICHHE HauOOJIbIINX U
HAaMMEHBIINX 3HaUeHUH QyHKIMU. JJaHHAs colepKaTeIbHast TMHUS BKIIOYAET B Ce0s TaKkxKe
(dbopMHpOBaHHE YMEHHH BBINOIHATE Pacy€Thl 0 (hopMyiam, IpeoOpa3oBaHus LEIbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKECHUM, a TAK)KE BBIPAXKCHUM,
CoJiepKalIUX CTeNeHH U orapudmel. braronaps nzydenuto anredpanyeckoro Marepuana
IIPOUCXOUT JlalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOIO MBILIUIEHUS yYalUXCs,
(opMHPYIOTCS HaBBIKM JIETyKTUBHBIX PACCYXA€HUH, pabOThl ¢ CUMBOJIBHBIMU (hOpMaMH,
MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJ/IC PABEHCTB M HEPABEHCTB. AJreopa
npeuiaraet 3 GeKTUBHbIE HHCTPYMEHTBI /7S pEIIEHUs IPAKTHYECKUX U €CTECTBEHHO-HAYUHBIX
3a/1a4, HarJIsIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpbHo-MeToAnYecKast JIMHUA «DyHKINK U TpadUKU» TECHO MEPEIUIETAETCS C IPYTUMHU
JIMHUSAMMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T MOCIEN0BATEIbHOCTD U3YYEHUS
Matepuaia. 3yueHue creneHHoM, moka3aTelnbHOH, Torapu(MUIecKoi 1 TPUTOHOMETPHUYECKHUX
(GyHKIMH, UX CBOMCTB U Tpa(UKOB, UCTIONb30BaHNE QDYHKIMH /I peLIeHns 3a1a4 U3 IPyTUx
y4eOHBIX IPEIMETOB U PEATILHOM KU3HU TECHO CBA3aHO KaK ¢ MaTEMaTHYECKUM aHAJIM30M, TakK U C
peleHreM ypaBHeHUH U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE yaemseTcss GOPMHUPOBAHUIO
YMEHHS BbIpaXaTh (hOpMyIaMH 3aBUCUMOCTH MEXKy pa3IN4HbIMHU BEIMUYMHAMMU, UCCIIEI0BATh
MoJTy4eHHbIe (QYHKIMH, CTPOUTH UX Tpaduku. Marepuan 3Toi coiepKaTebHOM JMHUN HalleleH Ha
pa3BUTHE YMEHHUI U HABBIKOB, IIO3BOJISIONIMX BBIPAXKaTh 3aBUCUMOCTH MEXK/1y BEIUYMHAMU B
pa3nuyHO Gopme: aHATUTHYECKOH, rpaduueckoit u cioBecHoO. Ero uzyuenue cnoco6cTByeT
Pa3BUTHIO aJITOPUTMUYECKOTO MBIIIJIEHUS, CTIOCOOHOCTH K 0000IIEHNIO0 U KOHKPETU3AIHIH,
HCIIOJIb30BAHUIO aHAJIOT .

CopnepxarenpHas 1uHuA «Hauana MaTeMaTH4EeCKOrO aHAIN3a» MO3BOJISIET CYIIECTBEHHO
paciIMpuTh KPyT Kak MaTeMaTHUECKUX, TaK U MPUKIIAJHBIX 33/1a4, JOCTYITHBIX 00ydJaronmMes, y
KOTOPBIX MOSIBISIETCS BO3MOKHOCTh HCCIIE0BATh U CTPOUTD IpadUKH QYHKIIHMA, ONPEaeNaTh UX
HauOOoJIbIINE M HAMMEHbIIINE 3HAYSHUS, BEIYUCIATH IJI0Ma U GUryp 1 00bEMBI Tell, HAXOIUTh
CKOPOCTH M YCKOPEHUS IpoLeccoB. JlaHHas conepKaTeNbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHUSI MaTEMAaTUYECKUX MOJEJIEH pealbHbIX CUTyalui, HAX0XKACHUS
HaWJIy4Ilero pemeHys B IPUKIaIHbIX, B TOM YHCIE COUUAIBHO-D)KOHOMUYECKHUX, 3a7a4ax.
3HAaKOMCTBO C OCHOBaMH MaTEMaTHYECKOI0 aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(hopMaIbHO-IOTMYECKOTr0 U KPEaTUBHOTO MBILUICHUS, (POPMUPOBAHUIO YMEHUI pacrio3HaBaTh
MIPOSIBJICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U ucKyccTBe. O0yyaromuecs: y3HaloT O
BBIJJAIOIIMXCS PE3YJIBTATAX, [IOJYYECHHBIX B XOJ€ PA3BUTHSI MATEMATUKH KAK HAYKH, U UX aBTOpax.



CO,I[ep}KaTeJ'IBHO'MCTOI[I/ILIGCKaﬂ JHAA « MHOKECTBA U JIOTUKA» B OCHOBHOM IIOCBsNIICHA
9JICMCHTaM TCOPUU MHOKCCTB. TeOpeTI/IKO-MHO)KeCTBeHHbIe MMpEaACTaBJICHUS ITPOHU3BIBAIOT BECh
KypcC IIKOJIbHOM MaTEeMaTHKH U npeajararoT HauooJiee YHI/IBepC&]'II)HHﬁ SA3BIK, O6LC,HHH$II-OH.IHﬁ BCC
pasaciibl MATEMATUKU U eé HpHHO)KeHI/Iﬁ, OHHU CBA3BLIBAOT PAa3HbBIC MATCMATHYCCKUC NUCIUILIIMHBI B
€ANHOC LCJIOC. HOBTOMY BA)XXHO JaTb BO3MOXXHOCTH IIKOJBbHUKY ITOHUMAaTh TCOPETUKO-
MHO>KECTBEHHBIN SA3BIK COBpeMeHHOﬁ MAaTEMaTUKHU U UCIIOJIB30BATh €TI0 AJId BBIPAXXCHUA CBOUX
MBICJICH.

B kypce «Anredpa u Hauajza MaTeMaTH4YECKOIO aHAIN3a» IPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTH4eCKOro MOJIEIMPOBAHUS, KOTOPbIE IIPU3BaHbl CHOPMHUPOBATH HABBIKU IOCTPOCHMUS
MOJIENIEN peasIbHBIX CUTYALUH, UCCIIEOBAHMSI 3TUX MOJIEIIEH C MOMOIIBIO anmnapara ajireopsl u
MaTEMaTUYECKOI0 aHAJIN3a U UHTEPIIPETALMH TOJIyYEHHBIX Pe3yIbTaTOB. Takue 3a1aHus BIUICTEHBI
B Ka)XJIbIM U3 pa3/ie]IoB IPOrpaMMBbl, IOCKOJIBKY BECh MaTEpPUaJl Kypca IMPOKO UCIIONIb3YETCS IJIs
pelIeHns IPUKIAIHbIX 3a1a4. [Ipy pelennn peaapHbIX IPaKTUYECKUX 3a/1a4 y4aluecs: Pa3sBUBaOT
HaOJII01aTeIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThesl, UCIOIb30BaTh
aHAJIOTHI0, 000011aTh U KOHKPETU3UPOBATh Ipo0ieMy. JleaTenbHOCTb 10 (POPMUPOBAHHUIO HABBIKOB
pelIeHns IPUKIAIHBIX 3a7ja4y OpraHU3yeTcs B IIPOLIECCE U3YyUEHUs BCEX TeM Kypca «Anredpa u
Hayajla MaTEMAaTUYECKOT0 aHAIIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM 1m1aHe Ha M3ydeHUe Kypca anreOpbl M Hayajl MaTeMaTHIeCKOTro aHajn3a Ha 6a30BOM
ypoBHE oTBoAMUTCS 2 yaca B Hezemo B 10 kitacce u 3 yaca B Henento B 11 kiacce, Bcero 3a aBa roja
oOyuenus — 170 qacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
Yucna u BBIYUCICHUS

Panmonanehbie uncia. OObIKHOBEHHBIE U IECATUYHbBIE IPOOU, MPOLIEHTHI, 0ECKOHEUHBIE
nepuoanveckue Apodu. Apudmerndeckue onepanuy ¢ paluoHaIbHBIMU YU CIaMH,
peoOpa30BaHUs YUCIIOBBIX BeIpaxkeHUH. [IprmMenenne apodeii u mpoeHTOB I peleHus
MIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUH U pEaJIbHOM JKU3HHU.

JlelicTBUTENBHBIE Ynclia. ParinoHanbHbIe U UPPAIMOHATBHBIE Yncia. ApU(PMETHIECKUE OTIEPALNH C
JNeCTBUTENBHBIMU YuciaMu. [IpubnkEéHHbIe BEIUMCICHHUS], TPaBUIIa OKPYTIICHUS, MPUKHUIKA U
OIIEHKA Pe3yJIbTaTa BHIYUCICHUM.

CrermneHs ¢ OCJIBIM ITIOKAa3aTCJICM. CTaH,I[apTHaH (bopMa 3allucu HeﬁCTBHTCHLHOFO qucia.
Hcnonn3oBanme HO}IXO}IHHIGI\/'I q)OpMIaI 3aIllMCcu I[GﬁCTBHTGJ'II:HBIX YUCCII IJid pCIICHUA IMTPAKTUYCCKUX
3ala4 U MpeACTaBJIICHUA JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaibHOU cTeneHu. JlelicTBrs ¢ apupMeTHYECKUMU KOPHIMHU
HAaTypaJIbHOU CTEIICHHU.

CuHyC, KOCHHYC U TAaHT€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC YHCIOBOTO
apryMeHTa.

YpaBHEHHUs 1 HEpABEHCTBA

ToxaecTBa U TOXKISCTBECHHbBIC Hp606pa3OBaHI/I}I.



[Ipeo6pa3oBanre TPUTOHOMETPUUYECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBL.
VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. METO1 HHTEPBAJIOB.
Pemenue nenbix v IpoOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanMoHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN.

[IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3aa4 U 3a/1a4 U3 Pa3InYHbIX
obJacTelt HAyKW U peasIbHOW KU3HH.

OyHKIUHN U TpapuKU
Oynkus, crocoObl 3ananus Gynkmuu. ['paduk GyHkiuu. Bzaumuo oopatHbie GyHKIHH.

Ob6nactp omnpeneneHust 1 MHOXKeCTBO 3HaueHui pynkpn. Hym dynkmum. [IpomexyTku
3HAKOMOCTOAHCTBA. YETHBIC 1 HEUETHBIC QYHKITUH.

CrenenHast GyHKITUS ¢ HATYpaJIbHBIM U IIEIbIM MToKa3areneM. E€ cBoiicTBa u rpaduk. CBolicTBa U
rpaduk KOpHs N-0if cTeneHu.

Tpuronomerpudeckas OKpy>KHOCTb, OIPECIICHHE TPUTOHOMETPUIECKUX (PYHKIUI YUCIOBOTO
apryMeHra.

Hauama MmaTemMaTH4ecKOro aHaamsa

HOCJ’IeI[OBaTCJ'ILHOCTI/I, CIIOCOOBI 3aJaHus MocjaeaoBaTeabHoCcTeil. MOHOTOHHBIC
IIOCICI0OBATCIBHOCTH.

ApudmeTrnueckas U reoMmeTpudeckas nporpeccuu. beckoneuHo yObIBaroias reoMmeTpuieckas
nporpeccusi. CymMMa OeCKOHEUHO yOBIBaroIel reoMeTpudeckoit mporpeccun. opmyia CIoKHBIX
mporeHToB. Mcrnonb30Banne MPOrpeccuu s pelieHHs peallbHbIX 3a/1a4 MPUKIAJIHOTO XapakTepa.

MHuoecTBa U JIOTHKa

MHoecTBO, onepanuu HaJl MHOKecTBaMu. J[narpammel Diniepa—BenHa. [Ipumenenune
TEOPETUKO-MHOKECTBEHHOTO anmapara Jyuisi ONMCAHUS PEabHBIX MIPOLIECCOB U SBJICHUH, IIpU
pelIeHNH 3a]Ja4 U3 IPYTUX YUeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucna v BBIYUCIIEHUS

Harypanbnsle u nensie yncina. [Ipu3Haky AeTMMOCTH LHENBIX YHCEIT.
Crenens ¢ paimoHaIbHbIM NOKa3aTeneM. CBONCTBA CTENIEHH.
Jlorapudm ymcna. JlecaTudHbIe U HATypaJbHbIE JIOTapU(MBI.
VYpaBHEHMSI U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXeHH, CoepKalUX Jorapu(msl.



[IpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKALIMX CTENEHH C PAllMOHAIBHBIM [TOKA3aTEIEM.
[TpumMepsl TPUTOHOMETPHUUECKUX HEPABEHCTB.

IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA.

CurcreMpl TMHEMHBIX YPAaBHEHHUN. PelleHne NpuKIagHbIX 3a4a4 C IOMOILBIO CUCTEMBI TMHEUHBIX
YPAaBHEHUM.

Cucremsl u COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB.

[IpumeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEILIEHUIO MaTEMaTHUECKUX 3aja4 U 3a7a4 U3
pa3nuyHbIX 0071acTeil HayKH U peanbHOM KU3HU.

OyHKIUH U TpaPuKH

Oynkuus. [lepuoanyeckue pyHkuuu. [IpoMexyTku MOHOTOHHOCTH (YHKIHMU. MaKkCUMYyMBbI U
MUHUMYMBI GyHKIUU. Hanbompiiee 1 HauMeHblllee 3HaueHUe (PyHKLIUU Ha IPOMEKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U rpaUKH.
[TokazarenbHast u norapudmMudeckas QyHKIUH, UX CBOWCTBA U TpapHKH.
Hcnonb3oBanue rpadukoB GyHKUUN A peLICHUS] YPAaBHEHUHM U TMHEWHBIX CUCTEM.

Hcnons3oBanue rpadmkoB GyHKIUN AJIs1 UCCIICOBAHUS IIPOIIECCOB M 3aBUCUMOCTEH, KOTOPHIE
BO3ZHUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB U pealbHOU KU3HU.

Hagana maTremMaTn4yeckoro ananusa
HenpepsiBHble pyHKIMU. METOA HHTEPBAJIOB /s pEIlIEHUs] HEPABEHCTB.
[IpousBonnas ¢pyHkuuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI IPOU3BOJIHOM.

ITpon3zBosHbIe An1eMeHTapHbIX QyHKIMNA. DOpMyITbl HAXOXKACHUS TPOU3BOJHON CYMMBI,
MIPOU3BEICHUS U YACTHOTO (PYHKIIMH.

[IpumeHeHne MPOU3BOIHON K UCCIeIOBAaHUIO (DYHKIIUI HA MOHOTOHHOCTh M SKCTPEMYMBI.
Haxosxnenne HanOobIero 1 HAMMEHBIIETO 3HaUYeHUs (PYHKITUU Ha OTPE3KeE.

[IpuMeHeHne NpoON3BOIHOM /17151 HAXO0KAECHUS HAWIyUlIero pelieHns B IPUKIaJAHbIX 3aa4ax, AJIs
ompeJIeJIeHUs] CKOPOCTH TpoIiecca, 3aaHHOTO GOPMYIION WK TPaPUKOM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

Huterpai, ero reomeTpuueckuii 1 GU3NUECKUl CMBICT. Bhrancnenue naterpana mo ¢popmyse
Herorona—IJleitOnumna.

ININTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yuebHoro npeamera «MareMaTHKa» TOJDKHO 00ecredrBaTh TOCTHKEHHE Ha YPOBHE
cpemHero o0Iero o0pa3oBaHus CICIYIONIUX JINYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:



JIMYHOCTHLIE PE3VYJIbTATLI

JIMYHOCTHBIE PE3yIbTaThl OCBOSHHS MPOrpaMMbl ydeOHOTro peamera « MaTeMaTHKay
XapaKTEepPU3yIOTC:

Fpancz[chxoe BOCIIMTAHHUC!

c(hOpMHUPOBAHHOCTHIO TPAXKTAHCKOM MO3ULIMK 00Y4YaIOIIErocsi Kak akTUBHOT'O U OTBETCTBEHHOTO
YjieHa POCCHICKOT0O O0IIECTBa, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX (yHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBJICHHI, MPOLEAYp TPakIaHCKOT0 o011ecTBa (BbIOOPHI, OIIPOCHI U TIp.),
YMEHHUEM B3aHMOCHCTBOBATH C COIIMATIBHBIMU HHCTUTYTAMHU B COOTBETCTBHHU C UX (QYHKUUSMH U
Ha3HAYCHHUEM.

HanI/IOTI/ILIeCKOC BOCIIMTAHHUC:

c(OPMHPOBAHHOCTHIO POCCUNUCKOM IPpa)1aHCKOW UICHTHYHOCTH, YBRKEHUS K MPOLLIOMY H
HACTOSIIEMY POCCUMCKOW MaTEMAaTUKH, ICHHOCTHBIM OTHOIIIEHUEM K JTOCTHXKEHUSAM POCCUMCKHUX
MAaTeMaTUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO 3THX JIOCTUKECHUH B
JIpYTUX HayKaxX, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHUEM OYXOBHBIX I_[eHHOCTeP'I pOCCPIfICKOFO Hapoaa, C(l)OpMI/IpOBaHHOCTBIO HpPaBCTBCHHOI'O
CO3HAHUSA, STUYCCKOI'0 NOBCACHUA, CBA3aAHHOI'O C NTPAKTUYCCKUM IPUMCHCHUEM JOCTYDKCHHI HAayKH
U JCATCIIbHOCTBIO y‘léHOFO; OCO3HAHHEM JIMYHOI'O BKJIaJa B IIOCTPOCHUC YCTOIZQHBOFO 6yﬂymero.

DCTETUYECKOE BOCIIUTAHHUE:

3CTETUYECKUM OTHOILIEHUEM K MUPY, BKIIIOYasi 3CTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PEIICHU, PACCYKICHUI; BOCIIPUUMYHUBOCTHIO K MATEMATHICCKHM aCIIeKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHUS IPUMEHSATh MaTeMaTHYeCKUe 3HaHUs B MHTEpecax 3/J0pOBOro U
0e30macHOro 00pa3a KU3HU, OTBETCTBEHHOI'O OTHOLIEHHUSI K CBOEMY 3/I0POBbIO (310pOBOE IMUTaHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN M OT/IbIXA, PETYJIIpHas (PU3NUECcKasi aKTUBHOCTD);
(U3MYECKOTO COBEPIIEHCTBOBAHUS, IPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOMN AESITEIbHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPY/y, OCO3HAHHUEM LIEHHOCTHU TPYIO0JII0O0HS; MHTEPECOM K Pa3InYHBIM chepam
npodeccHoHaNbHOM IeATENbHOCTH, CBI3aHHBIM C MATEMAaTUKOMN U €€ MPHUIIOKEHUSIMU, YMEHUEM
COBEpIIIaTh OCO3HAHHBIN BBIOOP Oyayiiel Mpoeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC
TJTaHbBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MATEMAaTUYECKOMY 00pa30BaHHIO M CaMOOOPa30BAHHIO Ha
MPOTSHKEHUH BCEH KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTHYECKUX 3a71a4
MaTeMaTU4eCKOW HAMpPaBIE€HHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO HKOJIOTHUECKOH KYJIbTYphl, TOHUMAHUEM BIIUSHUS COLIMAIBHO-
HYKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMAIILHON CPENbl, OCO3HAHUEM
r7100abHOTO XapakTepa 3KOJOTMYECKUX Mpo0sIeM; OpUeHTallMe Ha MPUMEHEHUE MaTeMaTHYECKUX
3HAHUU Ui pellleHus 3a7a4 B 00JacTU OKPY KaloUIeil cpeibl, IIIaHUPOBAaHUS TOCTYIIKOB M OLEHKU
UX BO3MOXHBIX ITOCJIEICTBUM IS OKPYIKAOLLEH CPEMBI.



HGHHOCTI/I HAay4YHOI'O IMO3HAHHUA:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOILECTBEHHOM IPAKTUKH, IOHUMaHUEM MaTeMaTUYeCKONW HayKH KakK cepsl
YeJI0BEYECKON JAESITEIbHOCTH, ATANOB €€ pa3BUTHSI U 3HAUUMOCTH I Pa3BUTHUS LIUBUIIN3ALINY;
OBJIa/ICHUEM S3BIKOM MAaTEMAaTUKU U MaTEMAaTUYECKON KyJIbTYPOH KaKk CpeICTBOM IO3HAHUS MHPa;
TFOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIE0OBATEIbCKYIO AEATEIbHOCTh MHANBUAYAIBHO U B
rpynre.

METAIIPEJMETHBIE PE3VJIbTATbI

MeramnpeaMeTHbIE Pe3yIbTaThl OCBOCHHS IPOrPaMMbl Y4eOHOT0 Ipeamera «MaTeMaTHKay
XapaKTePU3YIOTCS OBJIAZICHUEM YHUBEPCAIbHBIMU HO3HABAMENbHBIMU OCUCMEUIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUSHBIMU OCUCEUIMU, YHUBCPCAIbHIMU PE2YISMUSHBIMU
oeticmeusmu.

1) Vuusepcanvnvienosnasamenvhwie deticmesusi, obecneyusaiom Gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0C8OEHUE MEMOO08 NOZHAHUSL OKPYICAIOWe20 MUpA;
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuel).

bazoBrie 1ornueckue ﬂeﬁCTBHﬂZ

BBISIBJISITH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKN MATEMAaTUYECKIX OOBEKTOB, TIOHATH,
OTHOILICHUN MEXIY HOHATHAMM; (HOPMYIUPOBATh ONpE/IeeHUs TOHATHI; yCTaHABIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIINH, OCHOBAHUS JJIsi 000OIEHHS ¥ CPAaBHEHHS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

BOCIIPUHUMATH, (POPMYITUPOBATh U PE0OPA30BHIBATH CYKICHUS: YTBEPAUTEIbHEIC U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;

BBISIBIISITH MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEYHS B (haKTax, JaHHBIX,
HaOJIOACHUAX U YTBEPKACHUSAX; MIpe/laraTb KpUTEPUHU AJIs BbIBICHUS 3aKOHOMEPHOCTEHN U
IIPOTUBOPEUUI;

JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETyKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIOYEHUH, YMO3aK/IIOUeHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENBHO J10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEP)KICHHUH (psSMBIE U OT
IIPOTUBHOTO0), BEICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDBI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BHIBOJIBI,

BBIOMpATh croco0 peleHus: yueOHoH 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpPaTh HanboJee MOIXOA[IINHI ¢ YYETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHEB).
ba3oBele uccnenoBaTenbCKUE IEHCTBHUSA:

HCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKII HHCTPYMEHT MO3HAaHUS;, (HOPMYITHUpPOBATH
BONPOCHI, GUKCHPYIOIIHE IPOTUBOPEUHE, TPOOIIEMY, YCTAaHABINBATH NCKOMOE U JaHHOE,
(dhopMUPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MIPOBOINTH CAMOCTOSITEIFHO CIUTAHUPOBAHHBIHN SKCIIEPUMEHT, UCCIICIOBAHKE 110 YCTAaHOBIICHHUIO
0COOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, IBJICHHSI, TPOLIECCa, BHISIBICHUIO 3aBUCUMOCTEH MEKITY
00BbeKTaMu, SIBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENTLHO (POPMYTUPOBATH 00OOIIEHHS U BEIBOIBI 110 pe3yIbTaTaM MPOBEIEHHOTO
HaOJTIOICHNS, KCCIICI0BAHMS, OIICHUBATh JOCTOBEPHOCTH ITOTYICHHBIX PE3yJIbTATOB, BEIBOJIOB U
0000I1IeHMI;

IIPOTHO3UPOBATH BO3ZMOXKHOC Pa3sBUTUC IMTPOLECCA, a TAKKE BBIABUTATh MMPCAIIOJIOKEHUA O €T0
Pa3BUTHH B HOBBIX YCJIOBHUSIX.

Pabota ¢ nuadopmanmeii:



BBISBIIATH Ae(OUINTHI HHYOPMALIUH, JTAHHBIX, HEOOXOMUMBIX JUIS OTBETA Ha BOTIPOC U JJIsl PELICHUS
3aJauu;

BBIOMpaTh MH(OPMALINIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIN3UPOBATh, CACTEMATU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIMIO PA3TUYHBIX BHJIOB U ()OPM MPEICTABICHUS;

CTPYKTYPHPOBATh HHPOPMAIIHIO, IPEJICTABIATE €€ B pa3IMUHBIX (hopMax, WITFOCTPUPOBATH
rpaduyuecKy;

OLICHMBATh HAI&KHOCTH HH(POPMAIMH TI0 CAMOCTOSATEIBHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvnviekommynuxamugnvleoeticmaus, 00ecneyusarom c@hopmuposanHocmy COYUATbHbIX
HABLIKOB 00YYAIOUUXCAL.

OO01enue:

BOCIIpUHUMATL U q)OpMy.HI/IpOBaTB CYXKIACHUA B COOTBCTCTBHHU C YCIIOBUAMHU U LECTIAMU 06H.[CHI/ISI;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX, 1aBaTh
IIOSICHEHHUS 110 X0y pEeLIeHUs 3a/1a4i, KOMMEHTUPOBATh I10JIyYCHHBIN pe3ysbTarT;

B X0/ 00CYACHHUSI 3a/1aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMOi TeMbl, IPOOJIEMBI, pelaeMoi
3aa4u, BbICKA3bIBATb UACHU, HALICJICHHLIC HA ITOMCK PCHICHUS; COIIOCTABJIATE CBOU CYKACHUS C
CY>KICHHUSIMH JIPYTHX YYaCTHUKOB JAMAJIora, OOHAPYKUBATh PA3IMUMe U CXOJICTBO MO3ULIUN; B
KOPPEKTHOH (opMe GOopMyITMPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHS;

MIPEJICTABIIATh PE3ybTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEAOBaHUS, IPOCKTA;
CaMOCTOSITEIILHO BRIOMPATh (DOPMAT BBICTYIUICHHSI ¢ YUETOM 3a/1a4 MPE3CHTAIMN U 0COOESHHOCTEH
ayJIUTOPUH.

CoTpyTHUYECTBO:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYAJILHON paObOTHI TIPU PEIICHUU
y‘-Ie6HbIX 3aa4; NpuHUMATh LCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH OpraHHU3aluIO
COBMECTHOH paboThI, paclpeeNsaTh BUIAbl padoT, JOrOBapuBaThCs, 00CYKAATh MPOIIECC U
pe3ysbTat paboThl; 0000aTh MHEHUS HECKOJIBKUX JTFO/ICH;

y4acTBOBAaTh B IPYMIIOBBIX opMax paboThl (00CYKICHUsI, 0OOMEH MHEHHI, «MO3TOBBIE IITYPMBI» U
I/IHI)IC); BBITIOJIHATH CBOXO HAaCTh pa6OTI)I U KOOPAMHHUPOBATH CBOU ﬂeﬁCTBHﬂ C ApyTrvuMHU YWICHAMHU
KOMaH/Ibl; OIICHUBATh KAYE€CTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHUSI.

3) Vuusepcanvnviepecynamusnviedeiicmaus, 06ecneuusaronm Gopmuposanue cCMolClLo8bIX YCMAHOBOK
U JHCUSHEHHBIX HABLIKOG TUYHOCTIUL.

CaMOOpFaHI/ISaI_II/IHZ

COCTaBJIATH IJIaH, AJITOPUTM PELICHUs 3a/1a4M, BIOUPATh CIIOCO0 PELIeHUs C yUETOM UMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
pelieHuii ¢ y4éToM HOBOW MH(pOpMaLUu.

CaMOKOHTpOJIB:

BJIa/IETh HAaBbIKAMU TIO3HABATEIbHON pedIeKCHH KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUI U
MBICIMTEIbHBIX POIIECCOB, UX PE3YIbTATOB; BIA/IETh CIIOCOOAMHU CAMONPOBEPKU, CAMOKOHTPOJIS
Ipoliecca 1 pe3yJbTaTa pelieHus: MaTeMaTHYeCKON 3ajjaui;

IIPEBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUH 33]1a4H, BHOCUTh KOPPEKTHUBBI B
NeSITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJECHHBIX OIINOOK, BHISIBIEHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHITH IPUYUHBI TOCTHXKEHUS WIIN
HE/IOCTHKEHUS Pe3yIbTaTOB JAESITEIbHOCTH, HAXOIUTh OMNOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY.

I[NPEAMETHBIE PE3VIJIBTATHI



OcBoeHue yueOHOro Kypca «Anredpa 1 Hayajaa MaTeMaTHYeCKOT0 aHAIN3a» Ha YPOBHE CPEIHET0
o01iero o0pazoBaHusl JOHKHO 00eCeunBaTh TOCTHKEHUE CIIETYIOIINX IPEIMETHBIX
00pa3oBaTeNIbHbBIX PE3YJIbTATOB:

10 KJIACC
Yucna u BBIYMCICHUSA

OnepupoBath MOHATHAMHE: PAIMOHATHEHOE U JICUCTBUTEIHHOE YHCIIO0, OOBIKHOBEHHAS M JICCATHIHAS
IpOOb, TPOIICHTHI.

BremonHsaTh apI/I(bMeTI/I‘IeCKI/IC Oor€panru ¢ paiuOHaJIbHBIMU U HeﬁCTBHTeHBHBIMH qucCJiaMu.

BoImonHATs npubnmkEHHBIC BEIYUCICHUS, UCTIONB3YS MPAaBUIIa OKPYTIICHUS, JIeNaTh MPUKUIKY U
OLICHKY PE3yJIbTaTa BHIYMCICHUI.

OnepupoBath MOHATHAMHE: CTEIICHB C IIEJIBIM IMOKa3aTeeM; cTaHaapTHas (opMa 3armucu
JEHCTBUTENBHOTO YMCIIa, KOPEHb HATYypaIbHON CTETICHU; UCIIOIB30BaTh MOIXOSAIIYI0 hopMy
3aMUCH ACUCTBUTEIBHBIX YUCEI ISl pEIICHUS TPAKTUUECKHUX 3a/1a4 U TIPEJICTABIICHUS TAHHBIX.

OnepupoBaTh NOHATUSAMH: CUHYC, KOCUHYC ¥ TAHT'€HC POU3BOJIBHOTO YIJIa; UCIOIb30BaTh 3aIIUCh
MIPOU3BOJILHOTO yTJIa Yepe3 OOpaTHBIE TPUTOHOMETPHUYECKUE (DYHKITUH.

YPaBHeHI/IH H HCPABCHCTBA

OnepupoBarh NOHATHAMU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO; 1I€JI0€, PalliOHAIbHOE,
UppaloHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHUE,

BoinonHATe IpeoOpazoBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH U pelIaTh TPUTOHOMETPUUYECKUE
YPaBHEHUS.

BoinonHATe mpeoOpazoBaHus LENbIX, PALIMOHATIBHBIX U UPPAIlMOHATIbHBIX BHIPAKEHUH U peliaTh
OCHOBHBI€ THUIIBI LEJIBIX, PALlUOHAIBHBIX U UPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHMsI 1 HEPABEHCTBA IS PEIlIEHUs] MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3
pa3nuyHbIX 001acTell HAyKH U PeabHOM KU3HHU.

MOI[GJ'II/IPOBaTI) PCAIBbHBIC CUTyallH HA A3BIKC EU'IFG6pI:I, COCTAaBJIATH BBIPAKCHUSA, YPABHCHUA,
HEpaBEHCTBA M0 YCIOBUIO 3a/1a4H, UCCIIEI0BATh OCTPOSHHbIE MOJIENIN C UCIIOJIB30BaHUEM
anmnapara ajareOpsl.

@OyHKIUH U TpapUKH

OmnepupoBath MOHATUAMU: (QYHKIIMS, CTIOCOOBI 3a/1aHust PYHKITUU, 00JIACTh OTMPEICTICHUS U
MHOYKECTBO 3HauUeHUH QyHKIMH, TpapuK QyHKIUH, B3aUMHO 00OpaTHbIE (GYHKLUH.

OnepupoBarh MOHATHAMH: YETHOCTh U HEUETHOCTh (DYHKUUU, HYJIH (PYHKUINHU, TPOMEKYTKU
3HaKOIIOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKUINN 1)1 pelieHus: ypaBHEHUH.

Ctpoutb u unTaTh rpaduKu JIMHEHHON (PyHKIINH, KBaApaTHUYHON (QYHKINHU, CTEIeHHON (QyHKIMH ¢
L[EJIBIM [TOKa3aTeJIeM.



Hcnonb3oBate rpaguky QyHKIUHA U1 UCCIEI0BaHUS IPOLIECCOB U 3aBUCUMOCTEN MTPU PELICHUN
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB U peabHON JKU3HHU; BBIpaKaTh (POpMyJIaMu 3aBUCUMOCTH
MEXly BEJIMYMHAMMU.

Hauana maTemaTuyeckoro aHainsa
OnepupoBaTh MOHATHAMU: TTOCIICIOBATEILHOCTD, apu(MEeTHIECKass U TEOMETPUUIECKast MPOTPECCHUH.

OnepupoBarh MOHATHAMH: OECKOHEYHO YOBIBAIOIIAs TEOMETPHYECKAs IPOTPECCHsI, CYyMMa
0eCcKOHEYHO yObIBAIOLIECH reOMETPUUYECKON MTPOrPECCUu.

3al[aBaTB MOCJICAOBATCIIBHOCTU pa3JIMYHbIMU CIIoco0aMu.

Hcnonp30BaTh CBOWCTBA MOCIIEI0BATEILHOCTEH U IIPOTPECCH IS PELICHHs PeaTbHBIX 3a1a4
NPUKJIaTHOTO XapaKTepa.

MHoKecTBa U JIOTUKA
OHepI/IpOBaTI) MOHATHUAMU: MHOXKCCTBO, OIICpallM HaJl MHOKCCTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN allliapaT AJIs OIUCaHUs peabHBIX IIPOLIECCOB U
SIBJIEHUH, IPU PELICHUN 334 U3 JIPYTrUX yueOHbIX PEIMETOB.

OHepI/IpOBaTL MNOHATHUAMM: OIIPCACIICHHUEC, TCOPEMA, CICACTBHUC, JOKA3aTCIbCTBO.

11 KITACC
Yucia 1 BEIUMCIIEHUS

OHepI/IpOBaTB MOHATUAMU: HATYPAJIBHOC, HECJI0C YUCII0; UCIIOJIB30BATh IPU3HAKU ACIIMMOCTHU LCIIbIX
YHUCCJI, pa3JIOKCHHUEC YUCJIa HAa IPOCTBIC MHOKHUTCINU IJIA pCIICHUS 3a/1a4.

OnepupoBarh NOHATHEM: CTENIEHD C PALIMOHAIBHBIM [TOKA3aTEIIEM.
OnepupoBaTh NOHATUAMMU: JIOTapU(M YKcia, JECITUUHbIE U HATypalbHbIE JIOTapU(PMBI.
YpaBHEHHUs U HEPABEHCTBA

[IpuMeHsTH CBONCTBA CTENEHHU I IPE0OPa30BaHUS BBIPAKEHUI; ONEPUPOBATh MOHATUSIMU:
[I0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC TUIIBI ITOKA3aTEIIbHBIX YPABHEHUN U
HEPABECHCTB.

BrimonsaTe npeoOpa3oBaHus BEIpAXKEHUH, COAEPIKAILMX JIorapu(MBbL; ONIEPHUPOBATH TOHATUSIMHU:
JorapupMuUecKoe ypaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOrapU(PMHUUECKUX
YPaBHEHHUI U HEPABEHCTB.

Haxonuts pemenust mpocTennx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHAMH: CUCTEMA JIMHEWHBIX YPAaBHEHUH U €€ PEIICHUE; UCTI0Ib30BaTh CHCTEMY
JIMHEWHBIX YPaBHEHUH JUIsl pEIIECHUS TPAKTUYECKUX 3a/1a4.

Haxoaute pemeHus NpoCTeHIMX CUCTEM U COBOKYITHOCTEH pallMOHABHBIX YPAaBHEHUN
HEPaBEHCTB.



MonenupoBaTh pealbHble CUTYalluu Ha A3bIKE aareOphl, COCTABISITh BHIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI 10 YCIOBUIO 33/1a4d, UCCIIEI0BATh MIOCTPOCHHBIE MOJCIIU C
HCIIOJIb30BaHUEM arrapara anreOphl.

OyHKIUH U TpaPuKH

OnepupoBarh NOHATHAMHU: iepuoandeckas GyHKIHS, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKH dKCTpemMyMa (pyHKIUH, HanOoJIbIlee 1 HaMMeHbIIee 3Ha4eHUsI (PYHKIIMU Ha MTPOMEKYTKE;
UCIOJIb30BATh UX ISl UCCIeIOBaHUS (PYHKIUH, 3alaHHON rpaduKoMm.

OmnepupoBaTh MOHATUSAMH: TPa()UKK OKA3ATEIBHOM, TOrapuPMHUUECKON U TPUTOHOMETPHUECKUX
¢byHKIuMi; 1300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTH U HCIIOIB30BATh JUIsl pELICHHS YpaBHEHHIA
1 HEPABEHCTB.

N300pakaTh Ha KOOPIAMHATHOM IIIOCKOCTU IpaUKK JIMHEHHBIX YPAaBHEHUH U MCIIOIb30BaTh UX JUIs
pEeLICHUs CUCTEMBI JINHEWHBIX YPAaBHEHUM.

Hcnonb3oBath Fpa(I)I/IKI/I CI)YHKLIPII;'I JJI1 UCCIICAOBAHUA IMTPOUCCCOB U 3aBUCHUMOCTEH U3 APpYyrux
y‘-Ie6HBIX JUCLUIIINH.

Hauana MaTeMaTH4ecKOro aHainmsa

OmnepupoBaTh MOHATUSMH: HENIPEPBIBHAS (QYHKIUS; POU3BOAHAS (DYHKIIMU; UCTIOIB30BATh
reOMETPHUECKUI U (PU3NIECKUI CMBICII IPOM3BOIHON IS PEIIeHUs 3a/1a4.

HaxoauTs npon3BoAHbIE 3JIEMEHTAPHBIX (PYHKIUI, BBIYUCISATH IPOU3BOAHBIE CYMMBI,
IIPOU3BECHNUS, YACTHOTO (PYHKIIMI.

Hcnonb30BaTh MPOM3BOIHYIO JUIS HCCIEA0BaHUs (YHKIIMU HA MOHOTOHHOCTh U 3KCTPEMYMBI,
IPUMEHSATH PE3yJIbTAaThl UCCIIEAOBAHUS K IOCTPOECHUIO TpaUKOB.

Hcmonn3oBaTh MPOU3BOAHYIO JJIA HAXOKACHUA HAMJTYUYIICTO PCUICHUA B IIPUKIIIAJHBIX, B TOM YUCJIC
COMaJIbHO-O3KOHOMHNYCCKHX, 3aJadax.

OnepupoBath NOHATHAMU: IEPBOOOpa3Has U UHTErpal; IOHUMATh NT€OMETPUUECKUM U (pr3nUecKuit
CMBICJI UHTErpaa.

HaxoauTs mepBooOpa3Hbie JIeMEHTapHbBIX (DYHKIIHI; BEIYACIATH HHTETpal o ¢popmyie HeroToHa—
JletiOHu1A.

Pemiate MPUKJIAAHBIC 3a/la4H, B TOM YHCJIC COONUAJIBHO-3KOHOMUNYCCKOTO U (1)I/I3I/IIICCKOFO XapakKTepa,
Cpe€aACTBAMU MAaTCMATHUYCCKOI'0 aHAaJIM3a.



TEMATHUYECKOE INTAHNPOBAHUE

10 KJIACC

Nen/m HammeHoBaHMe pa3/ienoB ¥ TEM MPOTPAMMBI

1 MHoxecTBa paiuOHAJIbHBIX U HeﬁCTBHTeHBHLIX
I-II/ICGJI.PaLII/IOHaJIBHI)Ie YpPaBHCHUA U HCPABCHCTBA

2 @Oynkuun 1 rpaduku. CTeneHsb ¢ MebM
MOKa3aTeseM

3 Apudmerndeckuii KOpeHb N—oit
creneHu. VpparroHaibHbie YpaBHEHUS U
HEpPaBEHCTBA

4 Dopmyisl
TPUTOHOMETPHH. T pUTOHOMETPUIECKHE
YpaBHEHHUS

5 [TocnenoBaTenbHOCTH U IPOTPECCHH

6 IToBTOpenue, 00001IeHNE, CUCTEMATH3ALIS
3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KonunuectBo uacoB

Bcero  Kontponsneie  IIpaktuueckue

paboThI paboThl

14 1

6

18 1

22 1

5

3 1

68 4 0

ONEeKTPOHHbIE
(mudpoBsIe)
o0Opa3oBaTelbHbIC

pecypchl



11 KJTACC

Nen/m HammeHoBaHHE pa3/ieioB ¥ TEM MPOTrPaMMbI KomnmyectBo yacos DJEeKTPOHHBIC
B K - (undpoBrie)
cer OHTPO PaKT — o6pazoparensar!
0 JbHBIE WIECK o hecyncrr
paboTel  uWe
pabot
BI
1 Crenenb ¢ pallMOHAIBHBIM MMOKa3aTesneM. [loka3zarenpHas 12 1
¢ynkuus. [loka3arenpHble ypaBHEHHS U HEPABEHCTBA
2 Jlorapudmuueckas pynkius. Jlorapupmuaeckue ypaBHEHHS U 12
HEpaBEHCTBA
3 Tpuronometrpuyeckue GyHKIUH U UX 9 1
rpaduku. Tpuronomerpuyeckie HepaBEHCTBA
4 [IpousBoaHas. [IpumeHeHne npon3BOIHOM 24 1
5 WuTerpan u ero npuMeHeHHsI 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble 1 1enbie yncia 6
8 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA 18 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0






I[TOYPOYHOE ITNTAHMPOBAHUE

10 KJIACC
Ne n/mt Tema ypoxka
1 MHoOXecTBO, onepanuu Haj
MHOXeCTBaMu. JlnarpaMmbl
Olinepa—BenHa
2 Parmmmonansabie yncina. OOBIKHOBEHHEIE U

JECSITHUHBIE TPOOH, TPOLIEHTHI,
OECKOHEYHBIC TTEPUOTUUECKHE TpodH

Bce
ro
Ya
COB

1

KonunuectBo uacoB

KonTposnbhbie
paboThI

[IpakTuecku
€ paboThI

Jara
U3YYCHHUS

DNEeKTPOHHBIE
udpoBbie
oOpa3oBarelb
HBIC PECYPChI



Apudmerrueckue ornepaium ¢
palMoOHAIbHBIMU YUCIIAMH,
peoOpa30BaHUs YUCIOBBIX BhIPAKEHHIA

[Ipumenenue npoOeii U IPOLIEHTOB TS
pelieHust MPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJbHOU
HKUZHU

[Ipumenenue apobeii 1 NPOLEHTOB IS
peuieHus: NpUKIagHbIX 33134 U3
Pa3IMYHBIX OTpaCiell 3HAHUW U PeajbHOU
AKU3HU

HeicTBuTenbHble yncia. PalimoHaabHbie U
HMppalOHAIIbHBIC YHCIIa

Apudmerrueckue onepaum ¢
JNENCTBUTEIBHBIMY YU CIIaMU

[TpubnuxEHHbBIE BEIYUCIICHUS, TPaBUIIA
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA
pe3yJsibTaTa BEIYUCIEHUN



10

11

12

13

14

15

ToxxaecTBa U TOKIAECTBEHHBIC
npeoOpa3oBaHus

VYpaBHeHHE, KOPEHb YPABHEHUS

HepaBeHCTBO, pPEIICHUEC HCPABCHCTBA

Meroa uHTEpBAIOB

Pemenue nenbix 1 [poOHO-PALIMOHATBHBIX
YPaBHEHUI U HEPABEHCTB

KonrtponbHas pabora no Teme
"MHO€ecTBa pallMOHAIBHBIX U
JeWCTBUTENBHBIX uKces. ParmonansHble
ypaBHEHUS U HEPABEHCTB"

@yHK1MA, c1oco0bl 3aJaHusT QYHKIUH.
B3aumHo obpaTHbIe QyHKIUN



16

17

18

19

20

21

22

I'paduk pynkuu. O6macts onpeneneHus u
MHOXeCTBO 3HaueHni pyHkmu. Hymm
¢bynkuu. [IpoMexxyTKH 3HaKOMOCTOSHCTBA

Ye&tHble 1 HeUETHBIC (PYHKITUN

Crenens ¢ 1enbiM nokasareneM. CtannapTHas
(dhopMa 3arncu AeHCTBUTEIBHOIO YK CIIa

Hcnonp30BaHKe MOIXOAAIICH (POPMBI 3aITUCH
JNEHCTBUTENBHBIX YHCET IJIs1 PEIICHUS
MPAKTUYECKHX 3aJ1a4 U MPEJICTaBICHUS JaHHBIX

CrenenHas GyHKIMS C HATypalbHBIM U LIEJIBIM
nokasareneM. E€ cBoiicTBa u rpaduk

ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTEIIEHU

Apudmernueckuil KOpeHb HaTypallbHON
CTETeHU



23

24

25

26

27

28

29

CaoiicTBa apu(PMETHICCKOTO KOPHS
HATypaJbHOW CTENIEHU

CaoiicTBa apu(PMETHICCKOTO KOPHS
HATypaJbHOU CTENIEHU

CaoiicTBa apu(MeTHYeCKOro KOpHs
HATypaJbHOW CTENIEHU

JleiicTBUs ¢ apu(METHUECKUMU KOPHIMH N—OM
CTEIIEHU

JleiicTBus ¢ apu(METUUECKUMU KOPHIMH N—OM
CTEIIEHU

JleiicTBus ¢ apu(METUUECKUMU KOPHIMH N—OM
CTEIIEHU

JleiicTBusI ¢ apu(METHUECKUMU KOPHIMH N—O1
CTEIIEHU



30

31

32

33

34

35

36

JleiicTBus ¢ apuMEeTHUESCKUMU KOPHAMU N—OH
CTEIIEHU

Pemenne uppannoHalibHbIX ypaBHEHUN U
HEPaBEHCTB

Pemenne uppannoHaibHbIX ypaBHEHUN U
HEPaBEHCTB

Pemenne nppanoHaNbHBIX YPaBHEHUN U
HEPABEHCTB

Pemenne nppanoHaNbHBIX YPaBHEHUN U
HEPaBEHCTB

Pemenne nppaiiMOHaNbHBIX YPaBHEHUN U
HEPaBEHCTB

CoiicTBa ¥ rpa@uK KOpHS N-Oi CTENeHU



37

38

39

40

41

42

43

CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU

KonrponsHas pabora o Teme
"ApudmeTndeckuii KOpeHb N—oi
creneHu. MppanuoHanbHble ypaBHEHUS U
HepaBeHCTBA"

CuHyC, KOCHUHYC U TAaHT'€HC YHUCIIOBOIO
apryMeHTa

CuHyC, KOCHHYC U TAaHT'€HC YHACIIOBOIO
aprymeHTa

ApKCcHHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOI'O apryMEeHTa

ApKCcHHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOI'O apryMeHTa

Tpuronomerpuudeckast OKpy>KHOCTb,
orpezieNieHue TPUTOHOMETPUUECKUX QYHKIUI
YHUCJIOBOI'O apryMEHTa



44

45

46

47

48

49

50

Tpuronomerpuyeckasi OKpyKHOCTb,
OTpeJIeIeHUe TPUTOHOMETPHUYECKUX (YHKIUN
YHCIIOBOTO apryMeHTa

OcCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI

OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPa)KCHU I

[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPA)KCHU I



51

52

53

54

55

56

57

58

IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUI

IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKCHUIN

IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX
BBIPA)KCHUI

Pemenue TPUTOHOMCETPHUYCCKHUX ypaBHeHI/Iﬁ

Pemrenne TpuroHOMeTpU4ECKUX YPaBHEHHUN

Pemenne TpUroHOMETpUYECKUX YpaBHEHUN

Pemrenne TpuroHoMeTpru4ECKUX YypaBHEHUN

Pemenne TpUroHoOMETpUUECKUX YpaBHEHUN



61

62

63

64

65

66

67

68

Resiainae Jii PAOVE RIFIRESHEX BRBVBSHEI prronoMetpun. TprroHoMeTprYecKue

ypaBHeHus"

HOCJ’IGI[OB&TCJ'IBHOCTI/I, CIIOCOOBI 3aJaHusg HOCHGHOB&TCHBHOCTeﬁ. MoHOTOHHBIE
IIOCICA0BATCIBHOCTHU

ApudmeTrnueckas U reoMmeTpudeckas mporpeccuu. Mcmnonb3oBanue mporpeccuu st
pelIeHus peasIbHBIX 3314 MPUKIIAIHOTO XapaKTepa

beckoneuno yosiBaromias reomerpudeckas mporpeccusi. Cymma 6€CKOHEYHO yOBIBarOIIEH
TEOMETPHYUECKON IPOTPECCUU

cDOpMYJ'IEl CJIOKHBIX ITPOLUCHTOB
cDOpMYJ'IEl CJIOKHBIX ITPOLUCHTOB

O60061eHure, cucTeMaTu3alys 3HaHUN 33 Kypc anreOpbl M Hayal MaTeMaTH4YeCKOTro
agaymmza 10 xiacca

Hrorosas KOHTPOJIbHAA pa60Ta

O060061eHre, cucTeMaTu3alus 3HaHUH 332 Kypc anreOpbl M Hayal MaTeMaTHIeCKOTro
agaim3a 10 kimacca



OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68



11 KJTACC

Ne i/t

Tema ypoka

KomnunuectBo uacoB

JlaTta uzydenus

WOBSEEOEIZTIEOTHR O Q

e

O H 0 W O W T WO o
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Crernens ¢ palOHAJIBHBIM ITOKA3aTCJICEM

CBoliCTBa CTEIICHU

Hpeo6pa30BaHHe BLIan(eHHﬁ, COACPpIKAINX PALIMOHATIBHBIC CTCIICHU
Hpeo6pa30BaHHe BLIan(eHHﬁ, COACPpIKAINX PALIMOHATIBHBIC CTCIICHU
Hpeo6pa30BaHHe BLIan(eHHﬁ, COACPpIKAINX PALIMOHATIBHBIC CTCIICHU
Iloka3zaTenbHBIC YpaBHCHUA U HCPABCHCTBA

IlokazaTenbHBIC YpaBHCHUA U HCPABCHCTBA

IlokazaTenbHbIC YpaBHCHUA U HCPABCHCTBA

IlokazaTenbHbIC YpaBHCHUA U HCPABCHCTBA

IlokazaTenbHbIC YpaBHCHUA U HCPABCHCTBA

Bcero

e e e T e = = T = = N S

Kontp
OJIbHBI
e
paboThI

[IpakTueckue



11
12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

[TokazarenbHas pyHKuMs, €€ cBolicTBa U Tpaduk

KontponbHas padota mo teme "CTeneHb ¢ parmoOHAIbHBIM ITOKa3aTeJIeM.
[TokazarenpHas GyHkmwus. [TokazarenpHbIe ypaBHEHUS M HEPaBEHCTBA"

Jlorapudm yucia

JlecATHYHBIE U HaTypaJIbHBIE JTOTapH(PMbI
[IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHX JIOTAPUDMBI
[IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHX JIOTAPU(DMBI
[IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHNX JIOTAPU(DMBI
[IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHX JIOTAPU(DMBI
Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
Jlorapugmuueckie ypaBHEHHs U HEpaBEHCTBA
Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
Jlorapudmuueckas pyHKIUs, €€ CBONCTBA U rpaduk
Jlorapudmuueckas pyHKIUs, €€ CBONCTBA U rpaduk
Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U TpapUKu
Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpapuKu
Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpapuKu
Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpapuKu
[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

R = = = = = T e e e e e e S N N T



31
32
33

34
35
36
37
38
39
40
41
42
43
44
45
46

47

48

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

Kontponbnas padota nmo teme "Jlorapudmudeckas GyHKIus.
Jlorapudmuueckue ypaBHEHUs U HepaBeHCTBA. T pUroHOMeTprudIecKue
¢bynkun 1 ux rpapuku. Tpuronomerpuyeckiue HepaBeHCTBA"

HenpepsiBHble pyHKIINN

MeTtoa MHTEpPBaJIOB [UIsl PEIICHNS HEPABEHCTB

MeTtoa MHTEpPBAJIOB [UIsl PEIICHUS HEPABEHCTB
[TpousBonHas GyHKUUU

[TpousBosnHas GyHKUUU

I'eomerpuueckuil ¥ GpU3NUIECKUN CMBICI IPOU3BOIHON
I'eomerpuueckuil ¥ GpuU3NUYECKUN CMBICT TPOU3BOTHON
[Tpon3BoiHbIE BNIEMEHTAPHBIX (HYHKLIUI

[Tpon3BoiHBIE NIEMEHTAPHBIX (GYHKLIUH

ITpon3BoiHAs CyMMBI, IPOU3BEACHUS, YACTHOTO (PYHKLUI
ITpon3BoiHAs CyMMBI, IPOU3BEACHUS, YACTHOTO (PYHKLUH
ITpon3BoiHAs CyMMBI, IPOU3BEACHUS, YACTHOTO (PYHKLUI

[TpumMeHeHre TPOU3BOIHON K UCCIEIOBaHUIO (DYHKIIMI HAa MOHOTOHHOCTB U
KCTPEMYMBI

[IpumeHneHne mpou3BOIHON K HCCIeI0BaHUIO (YHKIUI HA MOHOTOHHOCTh U
JKCTPEMYMBI

ITpuMeHeHre TPOU3BOIHON K UCCIIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTB U
KCTPEMYMBI

R e = e T o T T e o S o Y = S =



49

50
51
52
53
54
55
56

57
58
59
60
61
62
63
64
65
66
67

[IpumeneHue mporU3BOIHON K UCCIeI0BaHUIO (DYHKIMIT HA MOHOTOHHOCTh U
KCTPEMYMBI

HaxoxneHrne HanboIbIIero 1 HaMMEHbIIEro 3HaYeHUsI (PYHKIIUU HA OTPE3Ke
HaxoxneHrne HanboIbIIero 1 HAaMMEHbIIEro 3HaYeHHsI (PYHKIIUU HA OTPE3Ke
HaxoxneHrne HanboIbIIero 1 HaMMEHbIIEro 3HaYeHHs PYHKIIMK HA OTPE3Ke
HaxoxneHne HanboIbIIero 1 HAMMEHBIIET0 3HAYCHHSI (PYHKIIMK HA OTPE3Ke
HaxoxneHrne HanOoIbIIero 1 HAMMEHBIIETr0 3HAYCHHSI (PYHKIIMK HA OTPE3Ke
HaxoxneHne HanboIbIIero 1 HaMnMEHbIIEro 3HaYCHHs PYHKIIMHA HA OTPE3Ke

[IpuMeHeHne MPOU3BOHOM I HAXOKACHUS HaWIy4dlIero PeIeHUs B
NPUKJIAIHBIX 3a/1a4aX, JUIsd ONPEeICHU CKOPOCTH MpoIiecca, 3aJ1aHHOT0
dbopMmyoi wim rpadhuKkoM

Kontponbnas padota no teme "lIponsBoanas.lIpumenenue nponsBoanon"
[TepBoobOpaznas. Tabnuia nepBooOpa3HbIX

[TepBoobOpaznas. Tabnuia nepBooOpa3HbIX

WuTerpain, reomeTpuyeckuil 1 GU3NYECKUI CMBICI HHTETpaa

WuTerpan, reomeTpuyeckuil 1 GU3NYECKUI CMBICI HHTErpajia

WuTerpain, reomeTpuyeckuil 1 GU3NYECKUI CMBICI HHTETpaa
Boruncnenue unrerpana no popmyie Hetorona—Jleltonuia

Boruncnenue unrerpana no popmyie Hetorona—Jleltonua

Boruncnenue unrerpana no ¢popmyne Hetorona—JleliOnuna

Boruncnenue unrerpana no popmyie Hetorona—Jleitonuna

Cucrembl TMHEHHBIX YPaBHEHUI

= = T =

e e = T T = T~ e N S T



68
69
70
71

72

73

74

75

76

77

CucTeMbl TUHEUHBIX YPaBHEHUI
Pemenuie npukiaaHbIX 3aa4 ¢ TOMOIIbIO CUCTEMBI IMHEHHBIX YPaBHEHHM
Pemenuie npukiaaHbIX 3aa4 ¢ TOMOIIbIO CUCTEMBI JINHEHHBIX YPaBHEHH

CucreMpl 1 COBOKYITHOCTH LIENBIX, PALIMOHAJIBHBIX, UPPALMOHAJIbHBIX,
MOKa3aTeIbHBIX, JJOTapHU(PMUIECKUX YPAaBHEHUH U HEPABEHCTB

CucreMbl 1 COBOKYITHOCTH LCJIBbIX, PAIMOHAJIBHBIX, UPPALlMOHAJIbHBIX,
IIOKa3aTCJIIbHbIX, JIOFapI/I(l)MI/I‘IeCKI/IX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

CucreMbl 1 COBOKYITHOCTH LIENBIX, PALIMOHAJIBHBIX, UPPALMOHAJIbHBIX,
MOKa3aTeIbHBIX, JJOTapH(PMUIECKIX YPAaBHEHUH 1 HEPABEHCTB

CucteMsl 1 COBOKYITHOCTH LCJIbIX, PAlUOHAJIbHBIX, UppallMOHAIbHBIX,
IIOKa3aTCJIbHBIX, HOFapI/I(l)MI/I‘IeCKI/IX ypaBHeHI/Iﬁ H HCPABCHCTB

Hcnonb3oBanue rpadukoB GYHKUUN 1711 pelieHHs ypaBHEHUM U cUcTEM

Hcnonb3oBanue rpadukoB GYHKIUN 1711 pelieHHs ypaBHEHUH U cUcTeM

HpI/IMeHeHI/Ie ypaBHeHI/If/'I, CHUCTEM U HCPABCHCTB K PCHICHUTIO MATEMATHYCCKUX
3ala4q 1 3a7a4 U3 pa3JINYHbIX obOmacrei HAayKH U pCaHBHOﬁ KHU3HU

s



78

79

80

81

82

83

84

85

86

Kontpoinbnas padota mo teme "MHTerpan u ero npumeHeHus. CucteMsl
ypaBHEHHI"

HaTypaJ'IBHBIe 1 LCJIbIC YHCIIa B 3aa4ax U3 peanLHoﬁ KHU3HU

Harypanbnble u 1enbie yncia B 3aJja4ax U3 peajbHOU )KU3HU

Harypanbnble 1 1enbie yncia B 3aJja4ax U3 peajbHOU )KU3HU

HpI/ISHaKI/I JACINMOCTH OCJIBIX YUCCII

HpI/IBHaKI/I JACIIUMOCTHU LECJIbIX YHUCECIT

HpI/I3HaKI/I JACITUMOCTHU LOECIIBIX YHUCCIT

[ToBTOpenue, 0600IIeHNE, CUCTEMATH3alIMs 3HAaHUNU. Y paBHEHUS

[ToBTOpenwue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUN. Y paBHEHUS



87

88

89

90

91

92

93

94

95

[ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUM.

[ToBTOpeHue, 006001IeHNE, CUCTEMATH3AIUS 3HAHUH.

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIM 3HAHUM.

[ToBTOpeHME, 0000MIEHUE, CHCTEMATH3AIUS 3HAHUH.

[ToBTOpeHME, 00001MIEHUE, CHCTEMATH3AIUS 3HAHUH.

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUH.

[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3HAHUM.

[ToBTOpeHwue, 006001IeHNE, CUCTEMATH3AIUS 3HAHUH.

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH.

YpaBHeHus

YpaBHeHus

YpaBHeHus

YpaBHeHus

Hepasencrsa

Hepasencra

HepasenctBa

Hepasencra

Cucrembl ypaBHEHUI
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[ToBTOpeHME, 0000IIEHNE, cCCTeMaTH3alKs 3HaHui. CUCTEeMbI ypaBHEHU

97 [ToBTOpeHue, 06001meHue, cucTemMaTi3amus 3HaHui. OyHKIuN

98 [ToBTOpenue, 06061IeHUE, cucTeMaTH3aus 3HaHui. OyHKIUN

99 Htorosast KOHTpoJIbHAs paboTa

100 Wrorosast koHTpobHAs paboTa

101 O060611eHre, cucTeMaTu3alys 3HaHU| 3a Kypc anreOpbl 1 Havail
MaTemaruuyeckoro aHanmza 10-11 knaccoB

102 O06o0011eHne, cucTeMaTu3alus 3HaHU| 3a Kypc anreOpbl U Havall
MaTeMaTudeckoro ananm3a 10-11 xiraccos

OBLLEE KOJTMYECTBO YACOB MO NMPOIrPAMME T 6 O









