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BBepeHue

MeTtognyeckoe nocobue noO BbIMNOSIHEHMIO CaMOCTOATENbHON BHEayaAUTOPHOM
paboTbl COCTaBneHO B COOTBETCTBMM C pabodver nporpaMmMon  OUCLUNMWHDI
«MaTtematuka» no cneumanbHocTn 26.02.05 «3kcnnyataumss CyAOBbIX 3HEPreTUYeCKUX
YCTaHOBOKY.

CamoctosTenbHas pabota — 370 [OeATenbHOCTb OO0yyawWmuxcs B npouecce
obyyeHus 1 BO BHeayAUTOPHOE BpPeMSs, BbINOMHAEMasa Mo 3ajaHuio npenogasaTens, HO
6e3 ero HenocpeaCTBEHHOrO y4acTus.

Ha camocTtoaTenbHyto BHeayauTopHyto paboTty no gucumnnunHe «MartemaTtukar
oTBeAeHO 6 akageMn4ecKnx 4acos.

Llenb BHeayaANTOPHOM CaMOCTOATENbHON paboThl;

- 3aKpenuTb 3HaHMSA U YMEHUS Mo TeMaMm U pasgenam AUCUUNINHBI;

- pacwmpuTb 3HaHWs MO OTAESIbHBIM TEMaM;

- popMmmpoBaTb YMEHUSI CaMOCTOSTENBbHOMO M3YyYEeHUS 9NeMEeHTOB AUCLUMMINHBI,
Nnosib30BaTbCA AOMONHUTENbHON U y4ebHON NUTEpaTypon, MHTEPHETOM,;

- pasBuTME CaMOCTOATENBHOCTU, OPraHM30BaHHOCTU, OTBETCTBEHHOCTH;

- paboTtaTb Hag dopMmpoBaHMEM OOLLMX M NPOdEeCcCUOHanbHbIX KOMMETEHLNN,
HeobxoauMbIX Ang paboTbl B JaHHOW cneumansHOCTH.

OcBoeHuMe nporpammMbl AUCUMNIIMHBI NpegycMaTpuBaeT (ooOpMUpPOBaHNE ANIEMEHTOB
o6wux komneteHuun: OK 01, OK 02, OK 04, OK 05, OK 07, OK 09, NK 1.1, MK 2.1, MK 3.1.

OK 01. BbibupaTtb cnocobbl pelweHnsa 3agady npodeccmoHanbHON OeATENbHOCTU
NPUMEHNTESBHO K pasfiIMyHbIM KOHTEKCTaM.

OK 02. Vcnonb3oBaTb COBPEMEHHbLIE CPEACTBa NOMCKA, aHanuaa n nHTepnpeTaumnm
WHpopmauun, 1M MHPOPMAUMOHHbIE  TEXHOMOrMM  Ons  BbINOfHEHWUs  3ajad
npodeccnoHanbHoOW AeATeNbHOCTH.

OK 04. 3dhdekTMBHO B3anMoaencTBOBaThb 1 paboTaTb B KONNEKTUBE M KOMaHAe.

OK 05. OcyuwectBnsATb  YCTHYHO W  TMUCbMEHHYID  KOMMYHMKaUMIO  Ha
rocygapcTBeHHOM si3bike Poccuiickon degepaumm ¢ y4eTom o0COBEHHOCTEN couManbHOro
N KyNnbTYPHOro KOHTEKCTa.

OK 07. CopgenctBoBaTb COXpPaHEHUIO OKpYXatloLlen cpefbl, pecypcocbepexeHuto,
NPUMEHSATb 3HaHUS 06 M3MEHeHWW Knumata, NPUHUMNbI BepexrnMBoro npPou3BOACTBA,
a(ppeKkTMBHO OEeNCTBOBATL B Ype3BblYaMHbIX CUTYaLUUSX.

OK.09. TMonb3oBaTbcA NpodeccnoHanbHOM JOKYMEeHTaumMen Ha rocyaapCTtBEHHOM

N MHOCTPAHHOM A3blKaxX.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU o opuauHany, xpaHawemycsi 8 1C Konnedx
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MK 1.1. O6GecneunBaTb TEXHUYECKYKD IKCMIyaTauuio rMaBHbIX 3HEPreTUYecKnX
YCTaHOBOK Cy[dHa, BCMNoOMOratesSibHbIX MEXaHU3MOB U CBS3aHHbIX C HUMWU CUCTEM
ynpasreHus.

MK 2.1 OpraHu3oBbiBaTb MepPONpuUATUA MO 0DecnevyeHnto  TpaHCMopTHOM
GesonacHoCTW.

MK 3.1. NnaHnpoBaTb paboTy CTPYKTYPHOro noapasaeneHus.

BHeayauTopHasa camocToaTenbHas paboTa BbINOMHAETCA B OTAENbHbIX TETpaasax B
BMAe KoHcnekTa (pedepata, npeseHTauun).

Kputepunamm oueHkn pesynbTaTtoB CaMOCTOATENbHON paboThl SABMAKOTCS:

- YPOBEHb YCBOEHUS y4ebHOro matepuana;

- YMEHMEe MCMonb30oBaTb TEOpPEeTUYECKNEe 3HAHWUS MPU BbIMOSTHEHUU MPaKTUYECKMX
3aZiay B NOBCEAHEBHOWN XXU3HU;

- 0BOCHOBAHHOCTb U YETKOCTb U3STOXEHNSA OTBETA;

- ohopMneHne maTtepuarna B COOTBETCTBUMN C TpeboBaHUAMM.

NtoroBasa oueHka N0 AUCUMNIIMHE BbICTABMSeTCs C  YY4ETOM pesynbTaToB

BbINOSTHEHMS1 CAMOCTOSATENbHON BHEAYAUTOPHOWN paboThbl.

ﬂepequ b CAMOCTOATEJIbHbIX pa60T

. Kon-Bo
Ne n/n Tema camocToATENBHOM PaboThI
YyacoB
1 YncneHHoe nHTerpmpoBaHne n gudpdepeHuympoBaHmne 2
2 PelueHune 3agay NoBbILLEHHOW CITIOXHOCTM MO BbIYUCIIEHUIO 4
WUHTEerpanos
UTOIO: 6

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU o opuauHany, xpaHawemycsi 8 1C Konnedx
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CamocTosiTenbHas paboTa 1. YucneHHoe nHTerpupoBaHue 1
andcdepeHumpoBaHue

3apaHue: HanucaTb pedepart Ha Temy «lMcnonb3oBaHwe MeToga Tpaneuun,
napabon ans NnpMeNMXeHHbIX BblYUCNEHNIY

KypcaHT gomxkeH

3Hamb: CyTb OCHOBHbIX BOMPOCOB, U3MOXEHHbIX B pedepaTte rno BblbpaHHON TEME;
OCHOBHbI€ MOHATUSA 3TON TEMbI;

ymems: paboTaTb C pasHoObpa3HbIMK UCTOYHMKAMKU MHGOPMaLMK.

UHCcmpyKyus rno ebInosiHeHuo camocmosimersibHou pabomel

Pedgepat — KpaTkoe m3noxeHve B NUCbMEHHOM Buae wnu B dpopme nyornmnyHoro
AoKnaga coAepxaHusi HayyHoro Tpyda wnu TpyaoB, o63op nuTepaTtypbl No TeEMe.
N3noxeHne wmartepmana HOCUT NpobBfeMHO-TEMATUYECKMA XapaKTep, MoKasbiBalTCA
pasnuyHble TOYKN 3peHUs, a Takke CODOCTBEHHble B3rnsagbl Ha npobnemy. CogepxaHue
pedepaTta OOMKHO ObiTb nornyHbiM. O6bEM pedbepaTa, Kak npasBuso, oT 5 go 15
MaLLMHOMMUCHBIX cTpaHuy. lNMepen Havanom paboTbl Hag pedepatom cregyet HaMeTuUTb
nnaH n nogobpatb nutepatypy. lpexae Bcero, crnegyeT MNonb3oBaTbCA NUTepaTypon,
pekoMeHOOBaHHON Yy4yebHOM MporpaMmon, a 3aTeM paclupuUTb CrMCOK WMCTOYHUKOB,
BKMNOYAA U MCMNOSb30BaHUE crneumanbHbIX XYpHanoB, rae MMeeTcs HOBeulwasi HayyYHas
nHdopmMauus.

CtpykTypa pedeparTa:

- TUTYNbHLIA NUCT.

- OrnaeneHue.

- BBeneHne (paetcs noctaHoBKa Bomnpoca, 0ObsCHAETCA BbIOOp Tembl, €é
3HAaYMMOCTb M aKTyanbHOCTb, YKa3blBalOTCA Uenb W 3agjayn pecdpepaTa, Aaétcs
XapakTepucTmka Ucnosibayemon nurepaTtypbl).

- OcHoBHasi 4acTb (coCTOMT M3 [flaB M MoArnas, KOTOPble pacKpbiBalOT
OTAENbHYK Npobremy mnu ogHy M3 €€ CTOPOH W JIOTMYECKM SABMSATCA MPOAOITIKEHNEM
Apyr apyra).

- 3akntoveHne (NogBoasaTCa UTorn n garoTcs 0606 EHHBIE OCHOBHbIE BbIBOAbI
no Teme pecdpepaTta, genatTcs pekoMmeHgaumn).

- Cnuncok nutepaTypbl. B cnvcke nutepaTypbl AOMKHO ObITb HEe MeHee 8-10
pasnu4YHbiX WMCTOYHMKOB. [lonyckaeTcsa BknoveHune Tabnuu, rpadukoB, CXeMm, Kak B

OCHOBHOM TEKCTE, TaK N B Ka4eCTBe I'IpVIJ'IO)KeHVII7I.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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Kputepun oueHkn pedepara:

- COOTBETCTBME TeMe; rMybnHa npopaboTkM maTepuana;

- NPaBUIbHOCTb M NOSIHOTa MCMOMb30BaHWUS UCTOYHUKOB;

- BnageHne TEPMUHOSNONMEN N KyTNbTYPON peyu;

- octhopmneHne pedepara.

Pedepatbl MoryT ObiTb MpeacTaBneHbl Ha TEOPETUYECKUX 3aHATUSX B BuAE

BbICTYNIIEHUN.

PaboTa Hag BBeaeHuem

BBeneHne — ogHa M3 COCTaBHbIX M BaXHbIX Yacten pedbeparta. lNpn paboTte Hag
BBEAEHMEM HeobXo4MMO OnuMpaTtbCs Ha HaBblkM, NPUOOPETEHHbIE NpPU  HanNucaHum
N3NoXeHNNn n counHeHun. B obbeme pedeparta BBegeHMe, Kak npaBuno, coctaBnsaeT 1-2
MaLUMHOMUCHbIE CTpaHuubl. BBegeHne 0ObIMHO COAEPXKUT BCTyNneHne, oBOCHOBaHWe
aKTyanbHOCTU BbIOpaHHOM TeMbI, (OPMYNMPOBKY Llenn u 3agay pedepara, KpaTtkmin 063op
nntTepaTypbl U UICTOYHUKOB MO Npobneme, NCTOPUIO BOMpOCca 1 BbIBOA,.

BctynneHne — ato 1-2 ab3aua, Heobxoammble Ans Havana. XXenaTtenbHo, 4YTOObI
BCTyNfieHne ObINo SAPKUM, MHTPUryloWwmMM, NpobnemHbiM, a, BO3MOXHO, TeMa pedepaTa
notpebyeT TOro, 4tobbl HayaTb, HaNpMMep, C U3NOXEHNSA KaKOro-To onpeaeneHns, Tuna
«MONIUTUYECKMNE OTHOLLEHUS — 3TO...».

Ob6ocHoBaHMe akTyanbHOCTU BblOpaHHOM TeMbl - 3TO, Mpexae Bcero, OTBET Ha
BOMpOC: «novemy s Bblbpan(a) aty Temy pedeparta, YHeM OHa MeHs1 3anHTepecoBana?».
MOXHO 1 HY>XHO CBsi3aTb TeMY pedepaTa C COBPEMEHHOCTbLIO.

KpaTtkuin 0630p nutepaTtypbl U UCTOYHMKOB NO nNpobneme — B 3TON 4acTu paboTbl
Hag BBeOEHMEM HeobXoaMMO OxapakTepu3oBaTb OCHOBHbIE UCTOYHUKW U nnTepaTypy, C
KoTopou aBTop paboTan, OoLeHUTb ee NONe3HOCTb, AOCTYMHOCTb, BbiCKa3aTb OTHOLUEHUE K
3TUM KHUram.

McTopua Bonpoca — 3TO KpaTKOe OCBELLeHUe TOro Kpyra npeacrtaBneHui, KoTopble
CMNOXWUNNCb B HayKe MO AaHHOM Npobrneme n ctanu aBTopy U3BECTHbI.

BbiBog — 310 0600LLEHNE, KOTOPOE HEOOXOAUMO AenaTb Npu 3aBepLUeHun paboThl
Hag BBEAEHMEM.

TpeboBaHus Kk cogepxaHuo pedepaTta

CogepxaHue pedepata OOSMKHO COOTBETCTBOBATb TEME, MOMHO €e pacKpbiBaTb.

Bce paccyXxgeHna HY>XHO apryMmeHTupoBaTb. PecbepaT noKka3blBaeT JIM4YHOE OTHOLUEeHWne

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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aBTopa K msnaraemomy. Crniegyet CTPEMUTBCS K TOMY, YTOObI M3NOXEHWE ObiNo SACHbIM,
NPOCTbIM, TOYHLIM M MPU 3TOM BblpasuTenbHbIM. [1pn n3noxeHnn matepmana Heobxoanmo
cobnogaTtb obLLenpuUHATBIE NpaBuna: — He pPeKoMeHAyeTCA BeCTM MOBEeCTBOBaHWE OT
nepBoro nvua eqUHCTBEHHOro YMcna (Takme yTBepXXaeHus nydile BblpaxaTtb B 6e3nmyHon
dopme); — Nnpn yNnoMUHaHUKN B TeKCTe dhamunumim obasaTenbHO CTaBUTb MHUUMAnNbI nepesq,
amunnuen; — Kkaxgas rnasa (naparpady) Ha4yMHaeTCa C HOBOW CTPOKW; — NPU U3IOXEHUU
PasnNU4YHbIX TOYEK 3PEHUA U HayYHbIX MOSIOXEHWW, UUTaT, BbIAEPXEK U3 nutepaTtypbl,
Heob6Xxo0aMMO yKasbliBaTb UCTOYHUKMN, T.€. MPUBOOUTL CCbISKN.

MpaBuna odopMMNeHnst CCbinok

B pedepaTte cBegeHns 06 ncnonb3oBaHHOW nuTepaType NpUBOAATCS Yalle BCero B
ckobKkax nocrie croB, K KOTOpbIM OTHOCATCA. B ckobkax cHavana ykasbiBaeTcs Homep
KHATM B CMMCKe nuTepaTypbl, a 3aTeM 4epes3 3anaTyi cTpaHuua. Ecnu  ccbinka
odhopMiieTca Ha uMTaTy U3 MHOrOTOMHOIO COYMHEHUS!, TO MOCIie HOMepa KHUMM PUMCKOW
UMdpon ykasblBaeTCsd HOMep ToMa, a MNoToM Homep cTpaHuubl. [Mpumepsl: (1,145);
(4,11,38).

PaboTa Hapg 3akntovyeHnem

3aknodeHne — camocTodaTenbHaa 4acTb pedepata. OHO He [JOMKHO ObiTb
nepenoxeHnem cogepxaHna paboTbl. 3aknoyeHne JOIMKHO coaepKaTb:

- OCHOBHbI€ BbIBOAbI B CXXaTon hopMme;

- OLEHKY MOMHOTbI M rMyOuHbI pelleHnss TeX BONpOCOB, KOTOpble BCTaBanu B
npouecce U3y4yeHnsa TeMbI.

O6bem 1-2 MaLLMHOMMUCHBIX UM KOMNBIOTEPHBIX NCTa dopmaTa A4.

OdopmneHne NpunoxeHns

MpunoxeHne nomMeLwlaeTcss MOCMe 3akfiyeHUs U BKNKYaeT MaTepuarnsl,
AOMNOSTHAOLLME OCHOBHOM TEKCT pedepaTa. OTO MOryT ObiTb Tabnuubl, CXeMbl, dparMeHTbI
WCTOYHMKOB, UNNIOCTpauuu, otomaTtepuansl, CroBapb TEpPMUHOB, adopusmbl,

N3pEeYveHnsi, PUCYHKU U T.4.

Mpumepbl ohopmneHns:
MpunoxeHwne 1. TepmuHonornyeckun cnosapb “TpuroHoMmeTpudeckue yHKUNN”.
MpunoxeHwe 2. Anropntm pelleHns anddepeHunansHOro ypaBHeHUS.

MpunoxeHune 3. MHCTpYKLUMOHHAs kapTa No npaBuiaM uccnegoBaHns yHKLNUN.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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B Tekcte pedepata Heobxoaumo aenatb npumedanus. MNpumep: (CM. NpUNoxeHne

1, C.21). lpunoxeHne sBNAETCA >XenaTenbHblM, HO He 00s3aTerfibHbIM 35IEMEHTOM

pedepaTa.

MpaBuna odopmneHns Gubnmorpadpunyecknx CNNCKos

Cnucok nutepaTypbl NoMellaeTcs B KOHUe pedpepata U MPOHYMepOBbIBAETCA.
CBegeHMst 0 KHMrax B CMMCKe nuTepaTypbl uanarawTcs B andaBuTHOM Mopske.
CBefeHus 0 kKHure gatoTcs B cneayroweM nopsgke:

- aBTop (amunus, nHULMans.l);

- Ha3BaHue, NOA3arofoBOK;

- BbIXO4HblE€ AaHHblE (MECTO U34aHUs, U34aTeNbCTBO U rod N3gaHus).

Mpumep: puropbe B.M., OybuHckmin HKO.A., OnemeHTbl BbICLLEN MaTeEMaTUKM.
YuyebHuk ansa cpeaHero npodeccruoHanbHoro obpasosanHus. — M.: Akagemusi, 2008.

Ecnn pedb nget o cratbe, HanevyataHHOW B COOpPHUKe, XXypHarne wnu rasete, TO
nocrie aBTopa u Ha3BaHus Nyonukauum ykasblBatoTCA:

- Ha3BaHne cOOopHMKa, XKypHana, raseThl;

- MEeCTO U3gaHus 1 rog nsgaHms (ecnu cbopHUK);

- roq, HOMep XXypHarna unu gata Bblxoda raseTbl, CTpaHuua.

Mpumep: MNneHkoB O.KO. Passutne matematmkm B Poccum // Matematuyeckue
BegomocTun. — 2012. - Ne1. — C.10- 16.

B 6ubnunorpaguyeckom onncaHum He paspellaeTcs cokpalwiatb dhaMunmm aBTopos,
a Takke 3arnasusi KHUr n ctaten. CokpallaroTcst ToNbKo HasBaHus ropogos: Mockea (M.),
CaHkT-leTepbypr (CI16.). HasBaHMs ocCTanbHbIX rOPOAOB NULIYTCA 6e3 COKpalLEeHWUN.
Ecnn kHura nsgaBanacb napannenbHO B ABYX ropodax, Ha3BaHusi UX NPUBOAATCA Yepes

TOYKY C 3anATOMN.

TpeboBaHus k ohopmneHmnto pedepaTa

Tekct paboTbl nuweTcs pa3bopymMBOo Ha OAHOM CTOPOHe nucta (dpopmata A4) ¢
LUMPOKMMW MONSAIMU CrieBa, CTpaHuLbl MPOHYMepoBLIBalOTCA. Mpy n3noxeHnn matepuana
HY)KHO YeTKO BblOensTb oTaenbHble YacTu (ab3aubl), rnaebl M naparpadbl HAYMHATL C
HOBOW CTpaHuubl, crieqyeT msberaTb cokpalleHust cnoB. Ecnu pabota HabupaeTtcsi Ha
KOMMbloTEpPE, CrnegyeT npuaepXuMBaTbCs criegylowmux npaeun (B OOMNOMHEHME K
BblLLIEYKa3aHHbLIM): Habop TekcTa pedepata He0b6XoaNUMO OCYLLECTBNATL CTaHAAPTHbLIM 12

WpUTOM; 3aronoBkn crnenyet Habupate 14 wpudToM (BblAENATH MNONYXUPHBLIM);

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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MEXCTPOYHbIN MHTEPBan NONyTOPHbIN; paspeLLaeTcs HTepBan Mmexay absauamu; oTcTyn
B ab3auax 1-2 cMm.; none nesoe 2,5 cM., ocTanbHble 2 CM.; HyMepaLumsa CTpaHuubl CHU3Y
Unn cBepxy nocepeaunHe nucta; oobem pedepata 20-24 cTpaHULbI.

lModzomoeka k 3awume u nopsi0oK 3awumsl peghepama

Heobxooumo 3apaHee MOArOTOBUTb TE3UCbl BbICTYNNEHUS  (NNaH-KOHCMEKT).
Mopsgok 3awmTel pedepaTa:

1. KpaTkoe coobuleHune, xapaktepusyollee 3agadvm paboTbl, ee akTyanbHOCTb,
nonyyYeHHble pe3ynbTaThbl, BbIBOA U NPeaSIOKEHUS.

2. OTBeTbI CTYAEHTa Ha BONpPOChI NpenoaaBaTtens.

3. OT3bIB pyKOBOAUTENS-KOHCYNIbTAHTa O X04e BbINOSIHEHUS paboThl.

CoBeTbl CTYAeHTY Npu 3awwmTe pedepara:

Ha Bcto 3awuty pedhepata oTBOANTCH Yalle Bcero okono 15 MmuHyT. lNpu 3awute
nocrtapanTecb cOBNOCTN NPUBEAEHHbIE HUXE PEKOMeHAALUNN.

- Bbl 4OMKHBI BCMOMHUTE MaTepuan MakcumMmarnbHO nogpo6bHO, U 3TO OOIKHO
HanTK oTpaxeHue B cxeme Bawero otBeTa. Ho TyT e HeobxoomMmo BblOeNUTb rMNaBHOE,
4yTO Hambonee BaXHO ANA MNOHMMaHWA MaTepuana B LUeNnoMm, uMHade Bbl cmoxeTe
NporoBopuTb BCe 15 MUHYT N He packpbITb cywlecTsa Bonpoca. OcobeHHOo cTporo cnegyeT
oTOMpaTb NpUMeEpPbI U UAIOCTPaLUUN.

- BctynneHne [OmKHO GbiTb o4eHb kpaTkum. CTporo crnegurte 3a TOYHOCTbHO
CBOWX BbIPAXXEHUN N NPaBUIbHOCTbLIO YNOTPEBNeHNa TEPMUHOB.

- He nbiTanTecb pacckasatb Nobosnblue 3a CYET YCKOPEHUS Temna, HO U He
MAMANTE.

- He QOemMoHCTpupynTe W3NUWIHEro BOJSIHEHMS W He HanpawuBauTecb Ha
COYYBCTBUE.

- Byobte ocobGeHHO BHMMaTENbHbI KO BCEM BOMpPOCaM npenofaBaTensd, He
fbonTecb OONOSTHUTENbHbBIX BOMPOCOB — Yalle BCero npenogaBaTteslb UCNONb3yeT UX Kak
O4VH 13 cnocoboB NoMoYb Bam nnu cakoHoMnUTb BpeMS.

- Mpexae yem oTBeYaTb Ha AOMOMHUTENbHbLIN BONPOC, HEOH6XOAMMO CHavana
npaBuUibHO €ro MoHATb. [ns 9TOro HyXHO XOTa 6bl HEMHOro nogymaTtb, WHOrga
nepecrnpocuTb, YTOYHUTL: MpPaBUNbHO NN Bbl NOHANM noctaBneHHbI Bornpoc. U npu
oTBeTe cnefyeT cobniogaTtb TOT XKe NPUHLMN SKOHOMHOCTU MbILLAIEHUS, a HE BbICKa3blBaTb
6e3 pasbopa Bce, 4TO Bbl MOXETE CKa3aTb.

- ByabTe gobpoxenaTtenbHbl U TAKTUYHBbI.

Mnan-rpaduk paboTbl Hag pedepaTom
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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dopma
CopepxaHue paboThl CopepxaHue paboThl
OTanbl paboThbl OTYETHOCTMU
cTygeHTa npenogasarensd
cTygeHTa
1. BBOOHbIN Bbibop Tembl pedepaTa, BapuaHT nnana, | KoHcynbTaums,
MOUCK N O3HAKOMIIEHME C | LeNb W 3adayvn | KOppeKunsa oesaTenbHOCTH,
nntepaTypown, paboThl, npoBepka nnaHa
dopmynmMpoBaHue uenn u | Cncok pedepaTta n cnmcka
3agad paboTbl, nuteparypbl nutepartypbl
COCTaBreHne nnaHa
2.0OcHoBHOM Pabota Hag ocHoOBHbIM | KpaTkne YcTHOe cobecenoBaHue,
coaepXxaHnem N | TE3NUCHI, MHOMBMAYanbHas
3akniyeHnem pedepara noapoOHbIN KOHCynbTauus,
nnaH paboThl, KoppeKkuus
YepHoBble
3anucm
3. Odopmnenune pedepata 3aBepLUEHHbIN MpoBepka,
3akniunTernbH pedepaTt peLeH3npoBaHne paboThl,
bIN BO3BpaT pedeparta
4. 3awwmTa | lNMoaroToBKa K 3awmTe 3awuTa MpuHaTne 3aWmThl
pedepaTa pedepaTa pedepaTa

CamocTtosaTenbHasa paboTta 2. PeweHue 3aaa4 NOBbILLEHHOW CNIOXKHOCTU NO

BbIYUCITIEHUIO UHTEerpanoB

UMHCcmpyKuus 1o 8bInosiHeHU0 camocmosimersisHol pabomesi

1) N3yunTb TEOpETMYECKMI MaTepman:

HecobcTBeHHble MHTerpansl. Mpumepsb! peLueHnii

K N3y4eHnto HEeCOOCTBEHHbIX MHTErpanoB ny4yuwe npuctynatb B MNOCNEaH

oyepedb B XO4e M3YYEeHUs! MHTErpanbHOro UCYMUCNEeHUs pyHKUMU OOHOW MnepemMeHHOW.

Heobxoanmo XopoLlo N3y4YnTb mMartepuan O HeonpeaenexHHbIX MHTEerpanax,

onpegeneHHblX nHTerpanax, ymMmeTb HaxoauTb nnowanb NJOCKON OUrypbl C MOMOLLLIO

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU o opuauHany, xpaHawemycsi 8 1C Konnedx
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onpepeneHHoro ndrerparsnia. Kpome TOro, I'IOTpe6leTCFI 3HaHUS NPOCTENLUNX NPeaenos U

rpadMKoB anemMeHTapHbIX DYHKUUN..

O6pasHo roBopsi, HECOBCTBEHHbIN MHTErpan — 3To «NPOABUHYTbLIV» ONpeaeneHHbINn
WHTEerpan, n Ha camMOM [erie CIOXHOCTEN C HUMM He TaK YXX WU MHOro, K TOMy Xe Yy
HEeCOBCTBEHHOIO WMHTErpasna eCTb O4eHb XOPOLUNIN reOMEeTPUYECKUIA CMbICH.

UTOo 3HAUMT BbIMMCNNTE HECOOCTBEHHbIN WMHTErpan? BbluMcnnte HECOBCTBEHHbLIN
NHTerpan — ato 3HauuT, Hantn YMCJIO (TouHO Tak XXe, Kak B onpeaenieHHOM nHTerpane),
UNn gokasaTtb, YTO OH pacxoauTcs (TO eCTb, NoNy4YuTb B UTOre GECKOHEYHOCTb BMECTO
yucna).

HecobcTBeHHbIE MHTEerparnbl ObiBatoT ABYyX BUOOB.

1. HecobcmeeHHbIl uHmezparn ¢ 6eCKOHeYHbIM rpedesioM (amu) UHmezapupo8aHusi

MHorga Takom HeCcOOCTBEHHLIM MWHTErpan euwe HasblBaloT HeCObCMBeHHbIM

UHmMezpanom rnepeozo poda. B obuem Bnae HecobCTBEHHbIN NHTErpan ¢ 6eckoHeYHbIM

+o

[ rixax

npegenom 4aille BCero BbIMMAanUT TaK: 2 . B yem ero otnuume ot onpeperieHHoro

nHTerpana? B BepxHem npeaene. OH 6eCKOHEYHbIN: & =100

A
[ 7 ()i
Pexxe BcTpevatoTcs nHTerparnbsl ¢ 6€CKOHEYHbIM HXKHUM npeaenom — nunu c
+o
[/ (x)dx
ABYMS1 GECKOHEeYHbIMY Npeaenamm: — :
+o
[ 7 xoax
Mbl paccmMoTpuM camMbli  MOMNYASIPHbIA  Crydan @ . TexHuka pabotbl C

apyrmMmm pasHoBnaHOCTAMUM — aHanorn4Ha, n B KOHUe naparpa(pa 6y):|,eT CCblJ1IKa Ha Takune

npumepbl.

T Fixax

Bcerga nn cyuwectByeT HeCOBCTBEHHbLIM WHTeErpan 2 ? Het, He Bcerpa.

MoabiHTerpanbHas dyHkums < ) nomkHa GbiTh HeNpepbIBHOM Ha NPOMEXyTKe [a-+00)

Cripaska: cmpoa2o 2080pS, ymeepXOeHUe HEEEPHO: eCllu eCMb Paspbiebl OyHKUUU,

mo e pﬂOe Criydaeg MOXXHO pa36umb rosiyuHmepearsi Ha HeCKOJ1bKO yacmedu U 8bl4UCIUMb

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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HeCKOIbKO HecobcmeeHHbIX UHmezpasnos. [nsa npocmomsl 30ecb u Oarnee  bydem

ceo08opumsb, 4mo HecobcmeeHHo020 uUHmeeparsa He cywecmeyem.

M3o06pasmm Ha uyepTexe rpaduk noabiHTErpanbHOM yHKUUK J&) Tunosoi

rpadvk 1 KPUBONMHENHANA Tpaneums Ans 4aHHOro Cny4vas BbIrnaauT Tak:

Y § § 5 B paHHOM cnyyae noabiHTerpanbHas

..........................................................................

DyHKLMA J ) HenpepbIBHa Ha
nonyuHTepsane [.:;:;+m}, a,  3HauwuT,
HEeCOBCTBEHHbII WMHTerpan CyLlecTsyer.

O6patute BHUMaHue, yTo

KPMBOMMHENHAs Tpaneuuss y Hac —

@
0 beckoHe4YHas (He orpaHuyeHHas
cnpasa) curypa.
+o
[ 7 xax
HecobcTBeHHbIN  MHTerpan = YACNEHHO paBeH nrfowagu  3alTpPUXoBaHHON

cbmrypbl, npu 3TOM BO3MOXHbI fiBa Clly4ad:

1) lepBoe, MbICNb, KOTOpas NpuUXoauT B ronoBy: «pa3 durypa 6eckoHeyHas,

+Ho
[ F(xdx = +e0
TO 2 », MHbIMW cnoBamu, Nnowiaab Toxe beckoHe4dHa. Tak 6biTb MoxeT. B

3TOM cry4yae roBopsiT, YTO, YTO HECOBCTBEHHbIN UHTErpan pacxoauTcs.

2) Ho. Kak aTO HM napagokcanbHO MpO3By4YMT, nnowagab 6eckoHeyHon durypsbl

Tf(x}cfx =2

MOXET PaBHATLCS... KOHEYHOMY yucny! Hanpumep: 2 . MoxeT nn Tak 6biTb? [1a!
Bo BTOpom crniyvyae HeECOOCTBEHHbIN MHTErpan CXoauTCs.

B kakmx cnyyasx HeCOBCTBEHHbIN MHTErpasi pacxoguTcd, a B KAKOM CXoanTca? 31O

3aBUCUT OT MoAblHTerpanbHon yHKLMK Sy KOHKPETHbIE MPUMepbl Mbl OYEHb CKOPO
pPaccMOTPUM.

A 4yTO ByneT, ecnum GeckoHeYHasi KpMBOMMHEWHas Tpaneuusi pacrosiokeHa Huxke

Tj(x]dx = —00

ocn? B aTom cnyvae, HECOOCTBEHHbIN MHTErpan 2 (pacxogutcs) nmbo paBeH

KOHEYHOMY OTpULIATENBHOMY YMCHY.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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HecobCTBEHHbBIN MHTErpan MoXeT ObiTb OTpUUATENbHbLIM.

BaxHo! Korga Bam ans pelwenuns npeanoxeH NIIOBOW HecobCTBEHHbIN MHTErpan,
TO, BOOOLLE roBOpPSl, HN O KakoW MIoLlaan pedn He naeT 1 vyepTexa CTPOUTb He HYXKHO.
Bawa 3agada Hantn YNCJ10 nnubo aokasatb, YTO HECOBCTBEHHLIN MHTErpan pacxoanTcs.
feomMeTpnyecKknin cMbICIT HECOBCTBEHHOIO MHTErparna Mbl pacCMOTPENN TOMbKO A TOro,
YTOObI fierye ObINO NOHATL MaTepuan.

Konb ckopo, HECOBCTBEHHLIN MHTErpan OYeHb MOXOX Ha OnNpeaeneHHbIn NHTerparn,

| @dx= PO = F&) - Fla)

TO BCMOMHUM ¢opmyny HbtoToHa- JlenbHuua: = . Ha camom
aene opmyna npuMeHMMa u K HeCOBCTBEHHbIM UHTErpanam, TONbKO ee HY>XHO HEMHOro

moauduumposate. B 4yem otnuume? B 6eckoHeyHOM  BepxHeM  npegene

WHTErpupoBaHus: # =1 HaeepHoe, MHOrMe [orajanvcb, YTO 9TO YXe nonaxvsaeTr

npuMeHeHnem TEOPUN npegenos, n cbopmyna 3anuueTcd

Tf(x)fix= lim F(X)

Tak: 2

: = fim (P8~ Pla)

B yem otnuumne ot onpeaeneHHoro nHterpana? [a Hu B 4em ocobeHHoM! Kak n B

onpepgeneHHoM uHTerpane, HyxXHo YMeTb HaxXoOuTb nepBoo6pasHy+o q)yHKLI,VI}O FLL)

(HeonpegeneHHbln WHTerpas), YymeTb MNpuMeHsaTb dopmyny HbloToHa-JlenbHuua.
EaouHcTBEeHHOE, 4TO gobaBuniocb — 3TO BblYUCIEHWEe npefena. Tem, KTo 3abbin 3T0T

maTtepuarn, npuaeTcs NOBTOPUTL MaTepuan 3aHATus «[peaenbl YHKLIMAY.

PaccmoTpum gBa Knaccuyeckmx npumMepa:

Mpumep 1
_______ S e B A Bblumcnutbe HECOBCTBEHHbBIN UHTErpan wunm
: y : : : :
: : : : ! YCTaHOBWUTb €ro pacxogmMmocTb.
R pas Sl S S e
: : : : : ]' ax
; ; ; x

1

[lns HarnsagHOCTM NMOCTPOUM YepTEX.

1

'l / ..-" I .-“ .}? =—-

; i s 3 MoabiHTerpansHas dyHKUMA x
I O [ [UT ) M — ! HenpepblBHA Ha MONyuMHTepBane [1"+m}, 3HaYUT,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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BCE HOpMaJibHO U HEeCOBOCTBEHHbLIN MHTEerpasn MOXHO BbIHYUCITNTb «LUTAaTHbIM» MEeTOO0M.

| /@ = fin FDO[; = lim (FG)- Fla)
MNpumeHeHne Hawen dopmynbl 2 n

pewerHne 3agayun BbirmagnT Tak:

& _ i (n|p[} = lim (n 57" ~In 1) = +0— 0 = +00
1 X LR ) Ao

To ecTb, HeCOBCTBEHHbIN WMHTErpan pacxoauTcs, U nnowaib 3allTPUXoBaHHOW
KPMBONWHENHON Tpaneunn paBHa 6€CKOHEYHOCTH.

B paccmoTpeHHOM npumMepe y Hac npocTenwmnin TabnuyHbii MHTErpan n Takas xe
TEXHUKA NPUMEHEHNA popMynbl HbtoToHa-flenbHuua, Kak B onpefernieHHOM WHTerpane.
Ho npumeHatca ata dopmyna nog 3Hakom npegena. Bmecto npuBblMHOM 6ykBbI *
«OUHaMUYecKon» nepemMeHHon BbiCcTynaeT OykBa «b63». OTO He AOMKHO CMyLWaTb Unu

CTaBUTb B TYNUK, MOTOMY YTO Ntobas BykBa HUYEM He XyXXe CTaHOapPTHOro «MKcay.

Ecnu Bam HenoHsITHO mouemy & — 40 ppy & =40 10 370 oueHb nnoxo, nM6o
Bbl He NoHMMaeTe npocTenwmne npegensl (M Boobuwe He NOHMMaeTe, YTO Takoe npenen),
nmMbo He 3HaeTe, Kak BbIrMsSAUT rpaduk norapudmmyeckon yHkummn. MNpu peweHun
HECOOCTBEHHbIX MHTErpanoB O4YEeHb BaXHO 3HATb, KaK BbIrMAOAT rpadukm OCHOBHbIX

aneMeHTapHbIX PyHKUnRA!

UncTtoBoe ohopmrieHne 3agaHus 4OMMKHO BbIrMsAeTb NPUMEPHO Tak:

+o
ax
[==t
1 X
- [14c0)
OJIBIHTETpaNbHAs (PYHKIMA HENpephIBHA HA

I:*:': IE: ]_1_‘['[1 Iﬂn|x|)|f: ]JI'ﬂ (]nb—:vm_h_ll):_'_m_[]:m
lx A A 4o

HecoOcTBeHHBII HHTETpa pacXxoxuTes.

I Mpn odopmneHnn npumepa Bcerga npepbiBaeM pelleHne, U ykasblBaem, YTO
NPOUCXOANT C MNOAblHTerpanbHOW  (OyHKUMENW. JTUM  Mbl  uAeHTUUUUPYEM  TUN

HEeCOBCTBEHHOIO U HTerpana.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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Bcerga CMOTPUM U 3alinCbiBaeM, 4HABNAEeTCA JIM NoAblHTErparbHas beHKLI,VIFI
HenpepbIBHOWHA MHTEepBare NMHTerpmnpoBaHnA.

Mpumep 2
BbluMcnnte HeECOOCTBEHHbIM WHTErpan WnNn YCTaHOBUTb €ro pPacxoaMMOCTb.

fex
1 x’
BbInonHum yepTtex:
i 4
Bo-nepBbix, 3amedaem cnepyoullee:
: 1
: Y=—
; noabIHTerpanbHas dyHKUMS &
HenpepbiBHA Ha NnonyvHTepBane [1""'““}.
Pelwiaem c NMOMOLLIbIO
X
| F(dx= fim PO, = fim (P2)- F(a)
dopmynbl 2 :
o (1) {2) =0 3}
‘f_f:_mn[l]ﬁ:—mn N 0-p=1
] x sl dstm| f 1

(1) Bepem npocTenwmnn nHTerpan oT CTENEHHOM PYHKUMW (STOT YaCTHbIA Crnyyan
eCTb BO MHOrmx Tabnuuax). MuHyc nyJiwe cpasy BbIHECTU 3a 3HaK npeaena, YTobbl OH He
nyTancs nog Horamu B AanbHENLNX BbIYNCIIEHMUSAX.

(2) NopacTasnsiem BEPXHUN U HWXKHUIW Npeaensbl No popmyne HetoToHa-J1enbHuua.

1—>IZI

(3) YkasbiBaem, 4to &  npu £ =190 (Focnoga, 3TO ye AABHO HYXHO MOHMMATL)
M yrnpoLiaem oTBeT.

BoT 3gecb nnowanb 6eCKOHEYHOW KPUBOMMHEWHOW Tpaneuum paBHa KOHEYHOMY
yucny! HesepodATHO, HO hakT.

UnctoBoe ohopmMreHre npumepa AOIMKHO BbIrMAAeTb NPUMEPHO TakK:
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[MoapiHTerpanpHas GyHKIUS HeNpepbIBHA Ha [1;+DD)
Tax . (1w . {177 1) _
™= ‘J’i%[;]h = ‘Eﬂm(g - TJ =-(0-D=1

Mpumep 3

Bblumncnntb HeCOOCTBEHHbIN MHTEerpan uin yCtaHoBnUTb €ro pacxogmnmocCTb.
T xdx
4
0 X +1

nOﬂbIHTeraﬂbHaﬂ d)yHKU,I/IFI HernpepbiBHA Ha [U;+DD)

CHavana nonbiTaemcsi HauTn nNepBoobpasHyto YHKLNIO FX) (HeonpeneneHHbIn

nHterpan). Ecnn Ham He ypacTtca aToro caenaTtb, TO HECOOCTBEHHbIN MHTErpan Mbl,
€CTECTBEHHO, TOXE He peLunMm.

xdx
I+

Ha kakoh w3 TabnuuHbIX WHTErpanoB noxoxa nogbiHTerpanbHass QyHKUna?
fx

2

apKkTaHreHc: = 1tx

= arcigr+
HanomuHaeTt oHa

M3  atmx  coobpaxeHun
HarnpawvBaeTCa MbICMb, YTO HEMMOXO Obl B 3HaMeHaTene nosny4uTb kBagpart. [enaertca
3TO NyTEM 3aMEHbI.

xedx xedx
Ix“+1 _I(xﬂ)ﬂ IR

23
MNpoBegem 3ameHy: =%

df = 2xdx = xdx= ﬁ

¢ dt 1 1
(*¥) = E-I-m = Ecxr-:zgf. = Eﬂf“cf-g(xg]'

HeonpeneneHHbI UHTErpan HaWgeH, KOHCTaHTy & B AaHHOM criyyae [06aBnsiTh
He UMeeT cMbicra.
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Ha YyepHoBuKe Bcerga nosie3Ho BbINOJIHNTb NPOBEPKY, TO eCTb

npoaudpdepeHUnpoBaTb NONyYEeHHbIN pe3ynbTar:

f

[%am.ﬁg(fj) = %(am.ﬁg(f)]' = !

!
2 1+

1 x
= 7o oX= #
201+ x7) 1+x

(x*)

MonyyeHa wucxogHast noAblHTErpanbHasi QYHKUMS, 3HAYMT, HeonpeaerneHHbI
WHTEerpan HaaeH NpaBuUNbHO.

Tenepb HaxoAnM HeCOBCTBEHHbIN UHTEerpar.

T xdx W1 @y ~3 e T
Imz Eahinm(arcﬁg(xgj) |§ = Eahjﬂm{ang(bgj 2 —arcegl )J = 5[5 - D] =7
0

g

2
a

[ W—

J(x)dr= lm F(X)
(1) 3anucbiBaem pelleHne B COOTBETCTBUM C hopmynomn

KoHCTaHTy nydwe cpasy BblHECTM 3a 3HaK npegena, 4YTobbl OHa He Melwanacb B
AanbHEeNLWNX BblYUCIIEHUSIX.
(2) MNopgcTtaBnsieM BEPXHUM U HWXHUA Mpefesibl B COOTBETCTBUM C (POPMYIion
cxrczg{bgjéﬂ
HbtoToHa-J1eitbHuua. Moyemy 2 npun & —>+w02 CmoTpuTe rpaduk
apKTaHreHca B y)ke HeOAHOKpPaTHO peKOMEeHO0BAHHOM CTaThe.

arctg0=0 nonesHo 3HaTh

(3) Monyyaem okoHYaTenbHbLIN OTBET. TOT (hakT, 4TO
Han3ycCTb.

MpoOBuHYTbIe KypCaHTbl MOFYT He HaxoauTb OTAEeNbHO HeonpeneneHHbIn
WHTEerpan, M He WUCnonb3oBaTb METOL 3aMeHbl, a WCMNoNb3oBaTb MeTO4 MNOABEeAEHUS
dyHKUMM noa 3Hak guddepeHumnana u pelatb HeCOOCTBEHHLIM MHTEerpan «cpasy». B

3TOM Cly4ae pelleHne AOJKHO BbirmaaeTb NpuMepHO Tak:

T oxdx
!x4+1_(*)

IMoapaTerpasibHas GYyHKIUS HEMPEPHIBHA HA [D’ )

_ 1 4G 1 =
=5 I ey = i el b=

1. 4. E 3 1(sr T
=_—litn | arcic(d*) ? —arcig(0*) |=—| Z-0|=2
EHW{ gid®) gl )] 2( ] 2
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2. HecobcmeeHHble uHmeezpalsibl om Heo2paHU4YeHHbIX hyHKUUU
MHoroa  Takme  HeCcOOCTBEHHble  MHTerpanbl  Ha3blBalOT HECOH6CMBEHHbLIMU
UHmMeepanamu 8mopo2o poda. HecobCTBEHHble WHTErpanbl BTOPOro poga KOBApHO

«WudpyroTca» nog OObIYHBLIM - ONpeferieHHbIn  UHTerpan W BbIMAgAT TOYHO  Tak

[ £ (x)dx

xe: ¢ . Ho, B oTnuumne ot onpepgeneHHoro wuHTterpana, noablHTerparbHasa

dyHKUMS S Tepnnt B6eCKOHEYHbIV pa3pbiB (He cywecTByeT): 1) B Touke =@ | 2) unu

B Touke * =2 3) unu B 06enx Toukax cpasy, 4) Unu faxe Ha oTpe3ke MHTErpUPOBaHUS.

Ecnu nogbiHTErpanbHOM PyHKUMKN He CYLLeCTBYET B TOUKe * =&

j- ax

Cpasy npumep, 4TOObl ObINO MOHATHO: 3f4j‘3_4x. Bpooe Obl 310 onpegeneHHbin

nHTerpan. Ho Ha camom gerne — 3TO HECOBCTBEHHbIV MHTErpan BTOPOro poaa, ecnu Mol
r=a=-—

noacTaBuM B MNOAbIHTErpanbHy0 (PYHKUMIO 3HayYeHue HWXKHero npegena 4 10
3HameHaTernb Y Hac obpallaeTcs B HOMb, TO €CTb NOAbIHTErpanbHON (PyHKUUKM NPOCTO He
CyLLeCTBYeT B 9TON Touke!

Boobuwe npu aHannse HecoBGCTBEHHOrO MHTErpana Bcerga HyXXHO NOACTaBnsATb B
nogblHTerpanbHyto (PyHKUuuo oba npegena vHTerpupoBaHusa. B aTon cBA3M npoBepum n

1 1 1

= = — = —1
5 5
BEpPXHUI Npeaern: W-41 A1 -1 . 34ecb BCE XOpOoLUo.

KpI/IBOJ'II/IHeIZHaFI Tpaneund and paCCManI/IBaeMOﬁ pa3HOBUOHOCTU

HecobCTBEHHOro MHTEerpana npunHuunnmaribHo BbIrMAanT Tak:

30ecb Mo4vTM BCE Tak Xe, Kak B uMHTerpane
nepBoro poaa.
Haw  wvHTerpan u4ucneHHO paBeH  nnowagu
3aLlUTPUXOBAHHOM KPUBOSTMHENHON Tpaneuuu,
KoTopad He orpaHudeHa ceepxy. [Npu atom MoryT

ObiTb ABa BapunaHTa: HEeCOOCTBEHHbIN MHTEerpan

X pacxoguTcs (nnowagb BeckoHe4Ha) nmnbo

a b HeCOOGCTBEHHbIN MHTErpan paBeH KOHYEHOMY 4uchy

(to ectb, nnowagp 6GeckoHeyHOW purypbl —

KOHeyHa!).
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Octanocb Tonbko MoauduumpoBaTb ¢opmyny HbtoToHa-JlenbHmuua. OHa TOXe

MOﬂ,I/Id)I/ILI,VIpyeTCFI C noMouwbro npenena, Ho npeaest CTpeMUTCA YXKe He K GeCKOHeYHOCTH,

a K 3Ha4deHuto cd cnpasa. Jlerko npocnegnTb NO 4YepTexy:. No ocu 24 Mbl OOJTXKHbI

©ecKoHeYHO 65IM3Ko NPUONN3NTBLCA K TOYKE paspbiBa crpaea.

nOCMOTpI/IM, KaK 3TO pearindyeTca Ha npakTuke.

Mpumep 6
Bblumcnute HecoBCTBEHHBLIN WHTErpan WM YCTaHOBUTb €ro pacxoguMMOCTb.

1
]- dx
43— 4x
3
a=—
MoabiHTerpanbHas yHKUMA TepnnuT GECKOHEYHbIN paspblB B TOYKe 4 (He

3abblBaemM YCTHO WM Ha YEepHOBMKE MPOBEPUTb, BCE NN HOPManbHO C BEPXHUM
npegenom!)

CHavana Bbl4MCNIUM HeonpeaeneHHbI MHTerpan:

ISB Ax
cfF
t=3-da=di=—ddi=dn=——
3ameHa: 4
1¢di 1p -L 15°¢
=—=|—F==-— 55.:1?;:——-—;5:——5 A-dx
- 4121? 4J iU T

Bbluncnmm HecobCTBEHHbINM MHTErpan:

] e o5 5 5
HE—ant |l =— = lim (1-3/(3-4a) _——1—0 =-=
31,45«#3 4x ( J 16 b (=3 ) 15': ) 16

16 a— = +EI 2—Z +EI

(1) YTo 3gecb HOBOro? Mo TEXHUKE peLleHnst NPakTU4YECKN H1u4ero. EanHCTBEHHOE,
e —>E +1
YTO MOMEHSNOCH, 3TO 3annCb NOA 3HAaYKOM npeaena: 4 . No6aeka T o6osHauaer,
3
YTO Mbl CTPEMUMCS K 3Ha4YeHuo 4 cnpasa (4TO NOrMyYHO — cM. rpacuk). Takon npegen B
Teopun npenenoB HasbiBalOT 00OHOCMOPOHHUM ripedesioM. B paHHOM crniyyae vy
Hac npasocmopoHHuUl rpedern.

(2) NopcTaBnsiem BEPXHUIN M HWXKHUI Npegen no opmyrne HetoToHa JlenbHuua.
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Iy 240
5 _ 4 ot —
(3) Pas6upaemcs ¢ ¥~ oy 4 Kak onpenenuTb, Kyaa CTPEMUTLCS
3
i =—
BblpakeHne? [py6o roBopsi, B HEro HyXHO MPOCTO MOACTaBUTb 3HAYEHWe 4,

NO[CTABNISIeM TP YETBEPTI 1 yKa3biBaeM, uTo (-da)’ MpuuecbiBaem oTBeT.

B [aHHOM criyyae HecOBCTBEHHbI MHTerpan paBeH OTpuLaTenbHOMY uuchy. B
3TOM HWKAKOro KpYMWHana HeT, MpOCTO COOTBETCTBYIOLAS KPUBOMMHENHas Tpaneums
pacrionoxeHa nop ocblo &4

Ecnu noablHTErpansbHON (yHKLMM He CyLLeCTBYeT B Touke X =&

beckoHe4vHas KpI/IBOJ'II/IHeIZHaFI Tpaneuna Aand

¥ : Takoro HecOBCTBEHHOro MHTerpana npuHUMNMansHoO
BbIFMSAANUT CrieayoLmmM o6pasom:
y=f(x :
: 30ecb BCE abCOSIOTHO Tak Xe, 3a UCKIIYEeHNEM
.
: TOTO, YTO Mpeden y Hac CTPeMWTCS K 3HauyeHuio &
7 = cnesa. Mo ocn Y4 Mbl gomxHbI GeckoHeuHo 6nn3ko
: NpMBNN3NTLCA K TOUKE paspbiBa criesa.
.
.
‘ ¥
0 a E b pumep 9

Bblumcnnte  HECOBCTBEHHBbIM  WMHTErpan  unm

YCTaHOBUTb €ro pacxoammMocCTb.

k]
dx
b

MogbiHTerpanbHas QYHKUMSA TepnuT BECKOHEYHbIM pPa3pbiB B TOYKe b=3 (ycTHO

npoBepsieM, YTO C APYrMM NpeaenomMm NHTErPUPOBaHUSA BCE HOpMaribHO!).
Pewunm 3TOT wuHTerpan cpady — MeTogoM noAaBefeHus yHKUMW o4 3Hak
andpdepeHumana. Te, KoMy TpyagHO, MOTYT CHa4ana HanuTu HeonpegeneHHbl nHTerpan no

Y)X€ PacCMOTPEHHOW CXeMe.

1|e.3. 1 7™

2 | —
5 330 w a4 )

3 3 3
=] x-33d(x-3)=-2 lim

205 3f—32 )
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[No6aska ~ ! o6o3HayaeT, 4TO Npeden y HacC 1680CMOPOHHUL, N K Touke #=3 Mbl

npw6n|/|>|<aeMC;| no ocun 4 cnesa.
1

S—
Pasbupaemcs, noyemy apobb & =377 (3TO ny4vwe genaTtb YCTHO WM Ha
YepHOBUKe).
MopacTaBnsiem nog KOpeHb npenenbHoe 3HayeHue #=3-0;
1
f3-0-3)7 =3[0y = +0 Mmmaﬁ_}*‘”
OkoH4aTenkeHo:

3 1
R

HecobCTBEHHbIV MHTErpan pacxoanTcs.

3Hak MuHyc o0603Ha4YaeT, 4YTO COOTBETCTBYHOLLAS KPUBOMMHENHas Tpaneums

pacrnonoxeHa noa ocbio U4 | ByabTe O4YeHb BHUMATEmNbHbl B 3Hakax. [la, KOHEYHO,
HeCOOCTBEHHbIN WHTErpan pacxoauTcs, Ho —% p T — 370 pasHble BelwwW, pasHble
XaHpbl, n ecnu Bbl HegocMmoTpuTe 3a 3Hakamu, TO, CTPOro roBops, AOMNYCTUTE CEPbE3HYIO
OLUNBKY.

2) BbIinonHUTbL 3agaHue:

Bbluncnntb HECOBCTBEHHBIE MHTErPAribl UMM YCTAHOBUTL UX PAcXO4MMOCTb.
Mpumep 1

T' e

4 ¥ +dx45

Mpumep 2
]' xdx

Mpumep 3
'I-q.'(x+1
Mpumep 4
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1
T e
Uxh4x
Mpumep 5
i 2xdx
aal—xt
MNpumep 6
_i e
MIMEX
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