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CopepxaHue
BeeneHve

MNMepeyeHb camMocTosATENbHbIX paboT
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BBepeHue

MeTognyeckoe nocobue no BbINOSIHEHUIO CaMOCTOATENbHOW BHeayaUTOPHOMN
paboTbl COCTaBfeHO B COOTBETCTBMM C paboyer nporpammMon  AUCLUMNIUHLI
«MaTtematnka» no cneuymnanbHocTn 26.02.05 «3kcnnyaTaums CyfoBbIX 3HEpreTUdeckux
YCTaHOBOKY.

CamocTosaTenbHas pabota — 3T0 [OeATenbHOCTb obyvarwmxcs B npouecce
o0y4YyeHnsa 1 BO BHeayaAUTOPHOE BPEMS, BbINOMHAEMasa No 3aJaHuto npenogaBaTens, Ho
6e3 ero HenocpeaCcTBEHHOrO y4acTus.

Ha camocTtoaTenbHyio BHeayauTOpHyto paboTy no gucuunnuHe «MaTtematuka»
0TBeAeHO 6 akageMN4eCKMX YacoB.

Llenb BHeayanToOpHOM CaMOCTOATESTIbHOW paboThl;

- 3aKpennTb 3HaHUSA N YMEHNA MO TeMaM 1 pasgenam AUCUNNINHBGI;

- pacWwunpuTb 3HAHUSA NO OTAENbHBLIM TeMaw;

- (hopmmpoBaTb YMEHUSI CAMOCTOATENbHOMO W3YYEHUSI INIEMEHTOB LUCLUMNIVHDI,
Nnosib3oBaTbCS LOMOMHUTESTIbHON U y4eBHOWN NTepaTypon, MIHTEPHETOM,;

- pa3BUTNE CaMOCTOSATENBbHOCTN, OPraHN30BaHHOCTUN, OTBETCTBEHHOCTH;

- pabotatb Hag dopMMpoBaHMEM OOLWMX M NPOdPECCUOHANbHBIX KOMMNETEHUMN,
HeobxoauMbIx Ansa paboTbl B 4aHHOW cneuumanbHOCTH.

OcBoeHue nporpamMmmbl AUCUUNNUHBI NpeaycMmaTpuBaeT (oOpMUPOBaHUE 3r1EMEHTOB
obwmnx komneteHumn: 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 pelweHus 3agady npodeccmoHanbHON OeATenbHOCTH
NPUMEHNTESNBHO K pasnnUYHbIM KOHTEKCTaM.

OK 02. Mcnonb3oBaTb COBpPEMEHHbIE CPeaCTBa NOUCKA, aHanM3a n uHTepnpeTaumnm
nHdopmMauum, 1 MHMPOPMALMOHHbLIE  TEXHOMOMMKM  ANs  BbINOMAHEHUsT  3ajad
npodeccnoHanbHON AeATENbHOCTH.

OK 04. OdbdhekTnBHO B3anMOAENCTBOBaTbL M paboTaTb B KONIEKTUBE U KOMaHAe.

OK 05. OcywectBnatb YCTHYHO U  MNUCbMEHHYHD  KOMMYHMKaLMIO  Ha
rocygapcTBeHHOM s3bike Poccuiickon degepaumm ¢ y4eToMm oCObeHHOCTEN coumanbHOro
N KyNbTYPHOrO KOHTEKCTA.

OK 07. CopencreoBaTb COXpaHEHUIO OKpyXatowen cpeabl, pecypcocbepexeHuto,
NPUMEHATb 3HaHUA 00 WM3MEHEHWW Knumata, NpPUHUMNbl BepexnMBoro nNPow3BOACTBA,
3PPEKTUBHO OENCTBOBATL B YPE3BbIYANHLIX CUTYaLUAX.

OK.09. TlMonb3oBaTbca NpodeccuoHanbHOM OOKYMEHTaLMEN Ha rocyaapCTBEHHOM

N NHOCTPaAHHOM A3blKax.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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MK 1.1. ObGecneunMBaTb TEXHUYECKYKD IKCMNSyaTauuio rfaBHbIX 3HEPreTU4eCcKnX
YCTAHOBOK Cy[Ha, BCNoMoraTesfilbHbIX MEXaHW3MOB W CBSA3@HHbIX C HUMW CUCTEM
ynpaBneHus.

MK 2.1 OpraHunsoBbiBaTb MeponpuaTuss no obecneyvyeHuto  TpaHCNOPTHOM
B6esonacHocCTw.

MK 3.1. NnaHnpoBaTtb paboTy CTPYKTYPHOro noapasaeneHus.

BHeayguTopHasa camocTtosTenbHast paboTa BbINOMHAETCA B OTAENbHbLIX TETPAAaX B
BMAe KoHcnekTta (pedeparta, npeseHTauun).

Kputepnamm oueHkn pesynbTaTtoB CaMOCTOATENbHON paboThl ABNAIOTCS:

- YPOBEHb YCBOEHUS y4ebHOro matepuana,

- YMEHMEe UCMOonb30BaTb TeOpeTU4EeCcKne 3HaHUSA MNPU BbINOAHEHUN MPaKTUYECKUX
3aja4 B NOBCEJHEBHOWN XN3HW;

- 060CHOBAHHOCTb M YETKOCTb U3STOXEHUS OTBETA;

- ocbopMneHne maTepuana B COOTBETCTBMM C TpeboBaHUAMMN.

MToroBas oOueHKa MO AuUCUMUNIMHE BbLICTABMSETCA C  YYETOM pesynbTaToB

BbINOSTHEHNSI CAMOCTOSATESIbHOM BHeayﬂMTOpHOVI pa6OTbI.

MNepeyeHb caMocToATENbHbIX paboT

. Kon-Bo
Ne n/n Tema camocTosiTeNIbHOM PaboThI
yacoB
1 | YucneHHoe uHTerpnpoBaHne n andpdepeHumpoBaHme 2
2 | PelweHune 3aga4y NoBbILWEHHOW CIIOXHOCTM MO BbIYUCHEHUIO 4
WHTEerpanos
UTOrIO: 6

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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CamocTtosaTenbHasa paborta 1. YucneHHoe uHTerpmpoBaHue u
andcepeHumnpoBaHue

3apaHue: HanucaTb pedeparT Ha Temy «lMcnonb3oBaHwe MeToga Tpaneuun,
napabon gns NpUGAMKEHHbIX BbIYUCIEHNA»

KypcaHT JormkeH

3Hamb: CyTb OCHOBHbIX BOMPOCOB, U3MOXEHHbIX B pedepaTte no BbIbpaHHOW TEME;
OCHOBHbIE MOHATUSA 3TON TEMBI;

ymems: pabotatb ¢ pasHOO6pasHbIMN NCTOYHUKAMU MHGOPMaLUN.

UHCcmpyKyus rno ebInosHeHuto camocmosimersibHou pabomsi

PedepaTt — KpaTkoe M3noxeHne B NUCbMEHHOM Buae vnun B dopme nybrnmyHoro
AOKnaga coaepXaHust Hay4yHoro Tpyda wnu TpyaoB, 0630p nutepatypbl MO TeMe.
N3noxeHne wmaTepuana HOCUT NpoONemMHO-TEMATUYECKUIA XapaKTep, MoKasbiBaKTCS
pasnuyHble TOYKN 3PEHUs, a Takke COOCTBEHHble B3rnsaabl Ha npobnemy. CopepkaHue
pedepata [OMKHO ObiTb nornyHbiM. O6bLEM pedpepaTa, kak npasuno, oT 5 go 15
MaLUMHOMUCHBIX CTpaHuu. MNepen Havanom paboTbl Hag pedepaTtom crieqyeT HamMeTuTb
nnaH n nogobpatb nutepatypy. [Npexae Bcero, crneayeT Nonb3oBaTbCs NUTepaTypon,
peKoMeHAOBaHHON Yy4ebHOM nporpaMmon, a 3aTeM paclMpUTb CMMCOK WCTOYHUKOB,
BKMOYas M MCNONb30BaHWE creuuanbHbIX XYPHanoB, rae UMeeTcs HOoBeunlas HayvHas
MHopMauus.

CtpykTypa peteparTa:

- TUTYNbHbIA NUCT.

- OrnaeneHue.

- BBeneHve (gaetcss noctaHoBKa Bornpoca, O0ObsCHAETCA BbIOOp TeMbl, €é
3HAYMMOCTb W aKTyanbHOCTb, YKa3blBalOTCs Uenb W 3agadn pecdbepata, Aaétca
XapakTepucTmka Ucnonb3yemMon nureparypbl).

- OcHoBHas 4acTb (COCTOMT M3 rNaB W noArnae, KOTOPble packpbiBalOT
OTAEnNbHYK Npobnemy uMnmM oAHy M3 €€ CTOPOH M NOrMYEecKn SBMSTCA NPOAOIIKEHNEM
Apyr apyra).

- 3akntoyeHne (NoaBoasaTCsa UTorm n gatotcs 0606LWEHHBIE OCHOBHbIE BbIBOADI
no Teme pedpepara, AenatTca pekoMmeHgauun).

- Cnmncok nutepaTypbl. B cnncke nutepaTypbl AOMKHO ObITb HEe MeHee 8-10
pasnu4YHbIX WUCTOYHMKOB. [lonyckaeTcs BkMYeHWe Tabnuu, rpadukoB, CXEM, Kak B

OCHOBHOM TEKCTE, TaK U B Ka4eCTBe ﬂpVIJ'IO)KGHVIVI.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx




KMPK BIrAP® ®I'6OY BO «KI'TY»
MO-26 02 05-OI1.09.CP

MATEMATUKA | C.6/23

Kputepumn oueHkn pedepara:

- COOTBETCTBME TEME; rnMybmHa npopaboTkn maTepmana;

- NpPaBUIIbHOCTb U NMOMHOTA UCMOMb30BaHUS UCTOYHUKOB;

- BflajeHne TePMUHONOIMEN N KynbTypon peyu;

- ochopmneHne pedepara.

Pedepatbl MoryT ObiTb npeacTaBneHbl Ha TEOPETUYECKUX 3aHATMAX B Buae

BbICTYMNNEHUNA.

PaboTa Hag BBegeHnem

BBegeHne — ogHa M3 COCTaBHbIX M BaXKHbIX Yacten pedbepaTta. pn pabote Hag
BBeAEHMEM HeobXxooMMO onMpaTbCs Ha HaBblkKM, NPUOBPETEHHbIE MpU  HanUcaHuu
N3NOXEeHUN n counHeHun. B obbeme pedepaTta BBEeAEHME, KaK NpaBumno, coctaensaeT 1-2
MaLLMHOMMUCHbIE CTpaHuubl. BBegeHne 06bIMHO coaepXuT BCTynsfieHMe, oBOCHOBaHWE
aKkTyanbHOCTU BblIOpaHHON TeMbl, (POPMYNMPOBKY LieNn n 3agad pedeparta, KpaTtkmi 063op
nuTepaTtypbl U UICTOMHUKOB NO Npobneme, MCTOPMIO BONpoca U BbIBOA,.

BctynneHne — ato 1-2 absaua, Heobxoammble Ans Hadvana. YKenaTtenbHo, 4YTOObI
BCTYNneHne Obifio SAPKUM, UHTPUryOWMM, NpobremMHbiM, a, BO3MOXHO, TeMa pedepaTta
notpebyeT TOro, 4TOObLI Ha4YaTb, HaNPUMepP, C U3NOXEHUSA KaKoro-To onpefeneHus, Tuna
«NONNTUYECKME OTHOLLIEHMS — 3TO...».

O6ocHoBaHME akTyanbHOCTU BblOpaHHOM TeMbl - 3TO, MpeXxae BCEero, OTBET Ha
BOMpOC: «novemy s Bbibpan(a) aty Temy pedepara, YHeM OHa MEHs1 3auHTepecoBana?».
MOXHO 1 HY>XHO CBAA3aTb TeMy pedepaTta C COBPEMEHHOCTLHO.

KpaTkui 0630p nutepaTtypbl U UCTOYHUKOB MO nNpobneme — B 3TOW YacTu paboTbl
Hag BBeeHMeM HeobOXOAMMO OXapaKTepuM3oBaTb OCHOBHbIE UCTOYHMKM W nNuTepaTtypy, C
KoTopou aBTop paboTan, OueHUTb ee NONe3HOCTb, AOCTYNMHOCTb, BbiCKa3aTb OTHOLUEHUE K
3TUM KHUram.

McTopusa Bonpoca — 3TO KpaTKOe OCBELLeHWe TOro Kpyra npeacrtaBneHui, KoTopble
CNOXWUNUCL B HayKe Mo AaHHOM Npobneme n ctanu aBTopy U3BECTHbI.

BbiBOog — 9T0 0606LLEHNE, KOTOPOE HEOOBXOANMMO AenaTb Npu 3aBepLlieHnn paboTbl
Hag BBEAEHMEM.

TpeboBaHus k cogepxaHuio pedepara

CopepxaHue pecbepata LOMMKHO COOTBETCTBOBATb TEME, MOSIHO €€ pacKpbiBaTb.

Bce paccyxgeHua HyHO aprymeHTupoBaTb. PedyepaTt nokasbiBaeT NMYHOE OTHOLUEHUE

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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aBTopa K msnaraemomy. Cnegyet CTpeMUTBLCH K TOMY, YTOObI U3MNOXeHWe OblNo ACHbIM,
NPOCTbIM, TOYHLIM U MPU 3TOM BblpasuTenbHbIM. [1pn n3noxeHnn matepuana Heobxoanmo
cobntogaTtb O6LEnpUHATBIE NpaBuna: — He PEKOMEeHAYeTCA BeCTM MOBECTBOBaHME OT
nepBoro nuua eguHCTBEHHOro YMcna (Takme yTBepXXaeHus nydlle BbipaxaTb B 6e3nmn4Hon
dopme); — nNpu yNnomMuHaHUM B TeKCTe pamunuin obasaTtenbHO CTaBUTb MHMLUManNbl nepen
damunuen; — Kkaxgas rnaea (naparpady) HauMHaeTCca C HOBOW CTPOKW; — NpPU U3NOXEHUN
pPasfnyHbIX TOYEK 3PEHUS U HayYHbIX MONMOXEHWUW, LUMTaT, BblOEPXEK U3 nutepaTtypbl,
Heob6Xxo4MMO yKasbiBaTb MCTOYHUKN, T.€. MPUBOAUTD CCbISKN.

lMpaBuna odopMMneHust CCbinok

B pedeparte cBeaeHns 06 ncnonb3oBaHHON NUTepaType NPpUBOAATCS Yalle BCEro B
ckobkax nocrne croB, K KOTOpbIM OTHOCATCA. B ckobkax cHavana ykasblBaeTca Homep
KHAMM B CMUCKe JnuTepaTtypbl, a 3aTeM u4epe3 3anatyio cTpaHuua. Ecnm  ccbinka
ohOopMISETCH Ha UMTaTy M3 MHOTOTOMHOIO COMMHEHMUS, TO Nocre HoMepa KHUMM PUMCKOM
UMdpon YykasbiBaeTcss HOMEp ToMa, a MNoToM Homep cTpaHuubl. [Mpumepsl: (1,145);
(4,11,38).

PaboTa Hap 3aknovyeHnem

3akntoveHne — camocTodTenbHas 4acTb pedepata. OHO He [OMKHO ObiTb
nepenoxeHnem cogepxaHnsa paboTbl. 3aknoyeHne JOMKHO coaepKaTb:

- OCHOBHbIE BbIBOAbI B CXXaToWn hopMme;

- OLEHKY MOSHOTbI U rMybuHbI pelleHns Tex BOMPOCOB, KOTOpble BCTaBanu B
npoLecce N3y4YyeHnsi TEMbI.

O6bem 1-2 MaLLIMHOMUCHBIX UM KOMNBIOTEPHBLIX NNCcTa hopmaTa A4.

OdopmneHne npmunoxeHus

MpunoxeHne nomeLwlaeTca Mocre 3akflyYeHns W BKAKYaeT Martepuvansl,
AONOSHSOLME OCHOBHOWN TEKCT pedhepata. 310 MOryT ObiTb Tabnuubl, CXeMbl, hparMeHTbI
WUCTOYHMKOB, wnncTpaumn, doTtomarepuanbsl, CnoBapb TepMUHOB, adopmamsl,

n3pedeHna, pucyHkmn n 1.4.

Mpumepbl opopmIieHus:
MpunoxeHune 1. TepMruHONorM4yecknin cnosapb “TpuroHoMeTpudeckune yHKUMN”.
MpunoxeHwne 2. Anropntm peeHns audpdepeHUnansHOro ypaBHeHus.

MpunoxeHune 3. IHCTPYKUMOHHAA KapTa No npaBuiam uccrnegoBaHnsa yHKUMK.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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B TekcTe pedepaTta HeobxoauMo aenatb npumedanus. MNMpumep: (CM. NpunoxeHue

1, C.21). lpunoxeHne saBNsSeTCsa XenaTerfibHbiM, HO He o06s3aTerNbHbIM 3N1IEMEHTOM

pedepaTa.

MpaBuna ogopmneHns Gubnmorpadmnyecknx cNMckos

Cnucok nutepaTtypbl nNomellaeTcs B KOHUe pedepata M NPOHYMepOBLIBAETCS.
CBefeHUss O KHUrax B CNUCKe nuTepaTypbl wu3naralwTca B andaBUTHOM MOpsAKe.
CBefeHus o0 KHUre garTcs B crnefyoweM nopsgke:

- aBTop (dhammnus, HUUManbl);

- Ha3BaHue, No43arosloBOK,;

- BbIXOAHbl€ AaHHble (MECTO U3aaHus, U34aTensCTBO U rod n3gaHus).

Mpumep: puropbe B.MM., OybuHckmuin HO.A., OnemeHTbl BbICLLEN MaTeMaTUKMW.
Y4ebHuKk ansa cpegHero npodgeccuoHanbHoro obpasosanus. — M.: Akagemusi, 2008.

Ecnu peyb nget o cratbe, HanevyataHHOW B COOpPHUKE, XXypHane wunu rasete, TO
nocrie aBTopa u Ha3BaHusa nNyonukauum ykasblBatoTCA:

- Ha3BaHWe cObopHMKa, XKXypHana, raseThl;

- MECTO U3gaHusa 1 rog uagaHuna (ecnm cbopHuK);

- rod, HOMep >XypHana unu gata BbixoAa raseTbl, CTpaHuua.

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

B 6ubnuorpadumyeckom onmcaHum He paspellaeTcs cokpawaTbe dhaMnnum aBTopoB,
a Takke 3arnasusa kHUr n ctaten. CokpallatTcs ToNbKo Ha3BaHus ropoaoB: Mockea (M.),
CaHkt-lNeTtepbypr (CI16.). HasBaHMa ocTanbHbIX ropodoB nuuwyTca 6e3 COoKpalleHWN.
Ecnn kHura nsgaBanack napannenbHO B ABYX ropodax, Has3BaHus UX NPUBOAATCA Yepes

TOYKY C 3anATOMN.

TpeboBaHus k odopmneHuto pedepaTta

TekcT paboTbl nuweTcss pa3dbopymBo Ha OO4HOM CTOpPOHe nucTta (dpopmata A4) ¢
LUMPOKMUMM NONSIMK CNneBa, CTpaHuLbl NPOHYMepoBbiBatoTCs. Mpn M3noxeHnn matepuana
HY)XHO YeTKO BblAendaATb OTAernbHble YacTu (ab3aubl), rmaebl U naparpagbl Ha4YMHaTb C
HOBOW CTpaHuubl, cnegyet m3beraTb cokpaweHus cnoB. Ecnm pabota HabupaeTcs Ha
KOMNblOTEpEe, cnegyeT npuaepXxuvBaTbCA criegylowmx npaBun (B OOMOSHEHME K
BblLL€yKa3aHHbIM): HAabop TekcTa pedepata HeOBX0AMMO OCYLLECTBNATL CTaH4APTHLIM 12

WpMETOM; 3arofioBkM cnefyet Habupatb 14 wpudTom (BblAeNsATb MONY>XUPHBIM);

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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MEXCTPOYHbIN MHTEpBan NOMNyTOPHbIN; paspeLlaeTcs uHTepBan Mmexay absauamu; oTcTyn
B ab3auax 1-2 cm.; none nesoe 2,5 cM., ocTasnbHble 2 CM.; HyMepaunsa CTpaHULbl CHU3Y
nnu ceepxy nocepeauHe nucta; oovem pedepata 20-24 cTpaHuUbI.

lMoG2omoeka k 3awume u nopsi0oK 3awumsi peghepama

Heobxognmo 3apaHee NOAroTOBUTb TE3WUCbl BbLICTYMMEHUSA  (MfaH-KOHCMNEKT).
Mopsagok 3awuTel pedepara:

1. KpaTkoe coobuieHune, xapaktepusylowee 3agadm paboTbl, ee akTyanbHOCTb,
nonyyeHHble pe3ynbTaTbl, BbIBOA U NPEASIOXEHMS.

2. OTBeTbl CTyAEeHTa Ha BOMpPOCHI NpenogasaTtens.

3. OT3bIB pyKOBOAMTENSA-KOHCYSIbTAHTa O X04€e BbINOMHEHUS paboThl.

CoBeTbl CTYAEHTY Npu 3awWwmTe pedepara:

Ha Bcto 3awmty pedepata oTBoaMTCA 4Yalle Bcero okono 15 muHyT. MNpu 3awuTe
noctapamTecb cobrOCTU NpUBEAEHHbIE HXKE PpEeKOMeHaaLNN.

- Bbl JOMXHbI BCMIOMHUTL Matepuan MakcumarnbHO NoApO6HO, N 3TO OOSMKHO
HaWTN oTpaxeHne B cxeme Bawero otBeTta. Ho TyT ke Heo6Xx0AMMO BblAENUTb FMaBHOE,
4yTOo Hambonee BaXxHO ANA MNOHMMaHWA MaTepuana B LeNnom, uHade Bbl cmoxeTe
NporoBopuTb BCe 15 MUHYT M He packpbITb cywecTsa Bonpoca. OCo6eHHO CTporo cnegyeT
OTOMpaTb NPMMEpPbI U UIAKCTPaLNN.

- BctynneHne gomkHO GbiTb o4eHb kpaTkmm. CTporo cnegurte 3a TOYHOCTbHO
CBOMX BbIPaXEHUN 1N NPaBUbHOCTbLIO YNOTPeONEeHNA TEPMUHOB.

- He nbiTantecb pacckasaTb nobonblle 3a c4eT YCKOPEHUs TeMna, HO U He
MAMAUTE.

- He QAeMOHCTpupynTe MW3NUWIHEro BOSIHEHWSI M HE HanpawwuBanWTecb Ha
COYYBCTBUE.

- ByobTe ocobGeHHO BHMMaTENbHbI KO BCEM BOMpocaM npenopaBaTens, He
GonTecb OONONHUTENBHBLIX BOMPOCOB — Yalle BCEero npenogasaTenlb UCMOMb3yeT UX Kak
O4MH 13 cnocoboB NoMoyb Bam unum cakoHOMUTb BpeMs.

- Mpexae 4Yem oTBeYaTb Ha AOMOSMHUTENbHbIN BOMNPOC, HEOBX0AMMO CHavana
npaBuUibHO €ro MoHATb. [nsi 3TOro HyXXHO XOTs Obl HEMHOro nogymaTtb, WHOrga
nepecnpocuTb, YTOYHUTb: NpPaBWUNbHO NM Bbl MOHANM nocTaBneHHbI Bonpoc. U npwu
oTBeTe criegyet cobniogaTth TOT XKe NPUHLUMMN SKOHOMHOCTU MbILLSIEHMS, @ HE BbICKa3blBaTb
0e3 pas3bopa Bce, 4TO Bbl MOXeTe ckasaTb.

- ByaobTe nobpoxenaTtenbHbl U TAKTUYHbI.

MnaH-rpadmk paboTel Hag pedepaTom
LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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dopma
CopepxaHue paboThl CopepxaHue paboThl
OTanbl paboThbl OTYETHOCTU
CTyaeHTa npenogaeaTens
CTyaeHTa
1. BBoaHbIN Bbibop Tembl pedepaTa, BapwuaHT nnana, | KoHcynbTauus,
MOUCK M O3HAKOMIEHWE C | uernb W 3ajauyu | Koppekunsa AeaTenbHOCTH,
nuTepartypowm, paboThbl, npoBepka nnaHa
dhopmynmnpoBaHmMe Lenu u | CAUCOK pechepata n  cnucka
3agad paboTsl, nutepartypbl nnteparypbl
cocTaBreHue nnaHa
2.0cHOBHOM Pabota Hag ocHoBHbIM | KpaTkue YcTHoe cobecenoBaHue,
coaepXxaHnem N | Tesunchl, nHOnBMAayanbHas
3aKknoyeHnem pedepara noapoOHbIN KOHCynbTauus,
nnaH paboThl, KoppeKuus
YepHOBbIE
3anuncu
3. Odopmnenne pecepata 3aBeplueHHbIn | [poBepka,
3aknunTenbH pedepaTt peueH3npoBaHne paboThl,
bIA BO3BpaT pedeparta
4. 3awwmTa | lNMoaroTtoBKka K 3awWwmTe 3awurta MpuHaTHe 3alnThI
pedepaTa pedeparta pedepaTta

CamocTtosaTenbHasa paboTa 2. PewweHue 3agay NOBLILWEHHOW CIOXHOCTU NO

BbIYUCINTEHUIO UHTerpanoB

MHCcmpyKyus o ebInosiHeHUr camMocmosimernibHoU pabomel

1) 3yunTb TeopeTnyecknin matepman:

HecobcTtBeHHble nHTerpansl. Mpumepbl peLleHni

K N3y4yeHunto HeCcOBOCTBEHHbIX MHTEerpanoBs nyyvywe npuctynatb B NOCNeaHIo

oyepedb B XoAe WU3yHeHUdA HHTEerparibHoro mc4dmucrneHus (byHKLl,I/II/I ogHomn nepemeHHon.

Heobxoanmo Xopouwo N3y4nUTb mMaTtepuman O HeonpeaesieHHbIX nHTEerpanax,

onpegernieHHblX uHTerpanax, ymeTb HaxoauTb nnolanb NJI0CKON OUrypbl C MOMOLLBIO

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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onpegeneHHoro uHrerpana. Kpome toro, notpebytoTcs 3HaHUS NPOCTENLUNX NpedenioB U

rpaduKoB anemMeHTapHbIX DYHKLUNN. .

O6pasHo roBopsi, HECOBCTBEHHBIN MHTErpan — 3TO «NPOABUHYTLINY ONpeaesieHHbIN
WHTerpan, N Ha caMOM [efle CIOXHOCTEN C HUMWU He TaK YX W MHOro, K TOMy Xe Yy
HeCOOCTBEHHOIO WMHTErpana eCTb O4eHb XOPOLUUN reOMeTPUYECKUIA CMbICH.

UTO 3HAUMT BbIMUCIIUTE HECOBCTBEHHLIM MHTErpan? BblunMcnnTb HECOOCTBEHHLIN
WHTerpan — ato 3HauuT, Hantn YMCJIO (TouHO Tak e, Kak B ornpeaenieHHoOM uHTerpane),
UnNn gokasaTtb, YTO OH pacxoguTcs (TO eCTb, NOMy4nTb B UTOre GECKOHEYHOCTb BMECTO
yucna).

HecobcTBeHHbIE MHTErpanbl ObiBalOT ABYX BUAOB.

1. HecobcmeeHHbIlt uHmezpar ¢ 6eCKOHeYHbIM rpedersioMm (amu) UHmezpupos8aHusi

MHorga TakonM HeCcOOCTBEHHbIM MHTErpan euwe HasblBaloT HecobCmeeHHbIM

uHmezpanom rnepeoz2o poda. B obuiem Bnae HecobCTBEHHbIN NHTErpan ¢ 6eckoHeYHbIM

o

[ rixax

npegenomM 4aile BCero BbiMmMAgUT Tak: & . B yem ero otnnumne ot onpegeneHHoro

nHTerpana? B BepxHem npeaene. OH GeCKOHeYHbIiA: & =100

A
[/ (x)dx
Pexe BCcTpevaloTcs nHTerpanbl ¢ 6€CKOHEYHbIM HXKHUM Npeaenom — nunu c
+oo
[ f (x)ax
ABYMsi 6BECKOHEeYHbIMY Npegenamm: — :
+o
[ 7 (xyax
Mbl paccmoTpuM cambii  MOMNYMSPHbIA - Criydan 2 TexHuka paboTtbl C

APYrMMU pa3HOBUOHOCTSIMU — aHariorMyHa, 1 B KoHUe naparpada byaeT ccbinka Ha Takue

npumepbi.

T Fixdx

Bcerga nu cyulectByeT HeCOBGCTBEHHbIA WHTerpan = ? Het, He Bcerpa.

MoapbiHTerpanbHas yHKUUS Jix [I0MKHA ObITb HENPEPBLIBHOW HA MPOMEXYTKE [a+0)

Cripaska: cmpo2o 2080pS, ymeepXOeHUe HEEEPHO: eCllu eCMb paspbiebl OyHKUUU,

mo 8 pside crlydaes MOXHO pa3bume rosyuHmepsar Ha HECKO/IbKO Yacmel U 8bI4UCiumb

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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HeCKonbKO HecobcmeeHHbIX UHmezpasnos. [nsa npocmomel 30ecb u Oarnee  bydem

ce08opumsb, 4mo HecobcmeeHHo20 UHmeeparsia He cywecmesyem.

N306pasmum Ha u4epTexe rpaduk nogbiHTErpanbHON yHKUMK &) Tunosoit

rpachK n KpI/IBOJ'IVIHeIZHaFI Tpaneuund aAnd gaHHoro criy4ad BbirnagnT Tak:

4 § § i B paHHOM cryyae nogblHTErpanbHas

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

dpyHkuns 7 ) HenpepbIBHA Ha
nonywHTepBane [“""m}, a,  3HauuT,
HeCOBCTBEHHbBIN WMHTErpan CyllecTByeT.

Ob6patute BHUMaHwMe, 4yTO

KPUBONMUHENHaAsi Tpaneumss y Hac —

@
0 beckoHe4YHas (He orpaHuyeHHas
cnpasa) durypa.
+o
[ 7 (xoax
HecobCTBEHHbIN  MHTErpan @ YUCMEHHO paBeH nnowaan 3aWTpUuxoBaHHOMU

courypbl, Npy 3TOM BO3MOXHbI 4Ba Criydas:

1) MepBoe, MbiCnb, KOTOpasi MpUXoOWUT B TFOMoOBY: «pa3 durypa GeckoHeyHas,

i
[ f(x)dx = +e0
TO @ », UHbIMW crioBamMu, Nnowlaab Toe OeckoHeyHa. Tak ObiTb MoxeT. B

9TOM CJly4ae roBop4T, 4TO, 4TO HEeCOOCTBEHHbIN MHTEerpasn pacxoauTtcAa.

2) Ho. Kak aTo HM napagokcanbHO Mpo3ByyuT, nnowagb 6eckoHeyHon urypebl

Tf(x]cfx =2

MOXET PaBHATLCA... KOHEYHOMY yucny! Hanpumep: 2 . MoxeT nn Tak 6bITb? [a!
Bo BTOpom criyyae HeCOBCTBEHHbIN UHTErpan CXoauTcs.

B kaknx cnyyasx HeCOBCTBEHHbIN MHTErpan pacxoauTCd, a B KaKOM cxoguTces? 3To

3aBUCUT OT noAblHTerpansHoM yHKLMK f'ix:', N KOHKpPETHblE MPUMEpPbLI Mbl O4EHb CKOPO
paccMOTpuUM.

A 41O 6y,£|,eT, ecnn beckoHe4yHas KpMBOﬂMHeVIHaﬂ Tpaneuna pacnosioXXeHa Huxe

Tf(xj.:fx = —00

ocn? B aTom cnyyae, HeCOOBCTBEHHbIV MHTerpan = (pacxogutcs) nnbo paeeH

KOHEYHOMY OTpuuaTtesibHOMY 4ucny.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
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HecobcTBEHHbIN MHTerpan MOXeT OblTb OTpULUaTENbHbIM.

BaxHo! Korga Bam ans pelwenuns npeanoxeH NIIOBOW HecobCTBEHHbIN MHTErpan,
TO, BOOOLLE rOBOPS, HN O KakoW NIowaan pedn He MAEeT U YyepTexa CTPOUTb HE HYXHO.
Bawa 3agayva Hantm YACIIO nnbo gokasaTb, YTO HECOOCTBEHHbIN MHTErpan pacxoguTcs.
[eoMeTpnYeCcKMin CMbICTT HECOBCTBEHHOIO MHTErpana Mbl paccMOTpPeny TOMbKO Af1S TOro,
4yTO6bI NNerye GbIIO NOHATL MaTepuman.

Konb CKOpO, HeCcOOCTBEHHbIN MHTEerpasn o4yeHb NMoxox Ha onpep,eneHHb||7| MHTEerpar,

A
£ ax= Fenf, = F&) - Fla)

TO BCNOMHUM chopmyny HbtoToHa- JlenbHuua: @ . Ha camom
aene opmyrna npuMeHnMa n K HeCOBCTBEHHbLIM UHTEerpanam, TONbKo ee HYXHO HEMHOro

moauduumposate. B 4yem otnnume? B 6GeckoHeYHOM  BEpPXHEM  npedene

MHTErpnupoBaHUA. E:'=+GCI_ HaBepHoe, MHOrme poragarnncb, 4YTO 3TO YXKe nonaxumBaeT

NpUMeHeHneMm Teopuu npenenos, n dopmyna 3anuweTcs

Tf(x}cfX= lrn FLX)

Tak. ¢

2 = m (F)-F(a)

B yem otnuumne ot onpegeneHHoro nHterpana? [a Hu B yem ocobeHHom! Kak n B

onpeneneHHoM UHTerpane, HyXHO yMeTb HaxoAuTb NepBoobpasHyr  dyHKUMIO FL)

(HeonpegeneHHbln WHTErparn), ymeTb MNpuMeHsaTb dopmyny HbtoToHa-JlenbHuua.
EonHcTBEHHOE, 4TO O06aBUNOCL — 3TO BbIMUCIEHWE npedena. Tem, Kro 3abbin 3To0T

MaTtepuarn, npnaeTcd NoBTOPUTb MaTepumasn 3aHATUA «[pegenbl QyHKUMNY.

PaCCMOTpMM ABa Knaccn4deckmnx npumMepa:

Mpumep 1
_______ s e S e e e Bbluncnnte HECOBCTBEHHLIM MHTErpan unm
: % : : : :
: : : : . YCTaAHOBUTb €ro pacxoAnMocCTb.
R pas Sl S S e
: : : : : ]' el
: ' : x

1

[na HarnsgHocTn NOCTPOUM HepTeEXK.

1
; 2 4 H MoabiHTerpansHas dyHKUMNA x
b e O [ [UT ) M — ! HempepblBHA Ha MNonyuMHTepBarne [1""'0“}, 3HaYMT,

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
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BCE HOpMaJibHO U HEeCOBOCTBEHHbIN MHTEerpan MO>XHO BbIHYUCIIUTb «LUTATHbIM» METOA4O0M.

o

| fdx= fim PO = fin (P(2)- F(a)
MpumeHeHne Haluemn dopMmyrbl 2 n

pelweHne 3agayun BblrmaanT Tak:

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

To ecTb, HECOOCTBEHHbIN MHTErpasn pacxoguTtcd, M nnowagb 3alTpUXOBaHHOWN
KPUBOSIMHENHOW Tpaneunn paBHa 6€CKOHEYHOCTH.

B paccmoTpeHHOM npumepe y Hac npocTenwmnn TabnuyHbii HTerpan n Takas xe
TEXHUKa NpuMeHeHnsa dopmyrnbl HbtoToHa-JlenbHunua, kak B onpefeneHHoOM WHTerparne.
Ho npumenatca ata dopmyna nog 3Hakom npegena. Bmecto npuBblMHOM OykBbl *
«OMHaMU4YECKON» NEepeMeHHON BbICTynaeT bykBa «63». OTO HE OOMKHO CMyLlaTb Unu

CTaBUTb B TYMNUK, MOTOMY 4YTO nobas 6yKBa HUYEM HE XyXe CTaHOapPTHOro «MUKCa».

Ecnn Bam HenoHsiTHO noyemy & —+00 npy & =40 10 970 OYeHb MNoxo, NM6o
Bbl He NoHMMaeTe npocTenwmne npegensl (M BooOLWE HE NOHMMAaeTe, YTO Takoe npeaen),
nmbo He 3HaeTe, Kak BbIMSAUT rpaduk norapudmMmmyeckon yHkuuun. MNpu peweHuun
HECOOCTBEHHbIX WHTErpanoB O4YeHb BaXHO 3HaTb, KaK BbIMMAOAT rpaduku OCHOBHbIX

arnemMeHTapHbIX PyHKLnn!

Ynctosoe Od)OpMJ'IeHI/Ie 3adaHuna OO0JTXHO BbIrMAAeTb NPpUMEepPHO Tak:

+o
ax
[==t
1 X
- [14c0)
OJIBIHTETpaNbHAS (GYHKIMA HETpephIBHA HA

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

HecoOcTBeHHbII MHTETpa pacXxoIuTesl.

I Mpn ocopmneHnn npumepa Bcerga npepbiBaeM peLlleHne, U ykasblBaem, YTO
NPOUCXOANT C MoAblHTerpanbHOW  yHKUMEN. JOTUM  Mbl  uaeHTUUUMpyeMm  Tun

HecobCTBEHHOro MHTErpana.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
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Bcerga cmoTpum U 3anucbiBaeMm, SIBNSIETCA M NoAblHTEerpanbHas yHKUUS
HenpepbIBHOWHA MHTEpPBare MHTerpupoBaHus.

Mpumep 2
Bblumcnnte HecoBCTBEHHBLIN WHTErpan WM YCTaHOBUTb €ro  pacxoguMoCTb.

T
1 %
BbIinonHum vyepTtex:
b B3 5 I T e S :
Bo-nepBblX, 3ameyvaeM criegylollee:
o R !
' : ! : y=—
; ; 5 i nogblHTerpansHas byHKUMA X
| — 24 - S :
: i HenpepblBHA Ha NONyMHTEpBane [1"+°°}.
...... 5 Pewaem C NMOMOLLbHO
o S
SO0 | W— S - f
_[f(iﬂcfx =l F(X) 2= lmn (F(2) - Fla)
dopmynbl 2 X
e e () (2) =0 ()
‘f_f=_]jm[l]|j'=_mn =1 =—(0-T1=1
1x ds ol dstm| f 1

(1) bepem npocTenwnn nMHTErpan oT CTeneHHOM PYHKUUKU (3TOT YacCTHbIA criyvyan
eCTb BO MHOrnx Tabnuuax). MnHyc nydwe cpasy BbIHECTU 3a 3HaK npefena, 4Tobbl OH He
nyTancs nog Horamu B JanbHENLLMX BbIYUCIIEHUSAX.

(2) MoacTaBnsem BEPXHUA N HWXKHUIA Npeaensl No gopmyne HetoToHa-JlenbHuua.

1—}[!

(3) YkasbiBaem, 410 b npu £ =+ (FCocnopa, 37O yxe AaBHO HYXHO MOHUMATb)
M yrnpoLiaem oTBeT.

BoT 3gecb nnowaab ©6eCKOHEYHOW KPUBOSMHEWHOW TpaneuuMm paBHa KOHEYHOMY
yucny! HesepoaTHO, HO hakT.

UncTtoBoe oopmrieHne npumMmepa AOMMKHO BbIrMsSAeTb NPUMEPHO Tak:

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
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[MoapiHTerpanpHas GyHKIUS HeNpepbIBHA Ha [1+DD)

ar o . (1 . (1701
—==lm|—|j=-lm |- —-=|==(0-1=1
I:*:I-!-xz é—}m[x]h -!l—Hm{f;. IJ ( :I

Mpumep 3
Bbluncnntb HECOBCTBEHHbIM MHTEMPAs UM yCTaHOBUTb €r0 PpacXoAUMOCTb.

o
xdx

'!x4+1

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

CHavana nonbiTaemcsi HauTn nepBoodpasHyto YHKLMIO FX) (HeonpeneneHHbIn
nHterpan). Ecnu Ham He ypactca aToro cpgenatb, TO HECOOCTBEHHbIN MHTErpan Mbl,

€CTeCTBEHHO, TOX€e HE peLllnMm.

j- xelx
= +1
Ha kakon wu3 TabnuuHbiXx WHTErpanoB noxoxa noabiHTerpanbHaa QyHKUMS?

d
il - = arcigx+ U

HanomuHaetr  oOHa apKkTaHreHc: = 1tx . M3  atmx  coobpaxeHun

HanpawnBaeTCAa MbICIib, YTO HEMnJy1oxo Obl B 3HameHaTene nonyynTb KBagpar. [enaeTtca

9TO NyTEM 3aMEHbI.

rdx
_waﬂ_m

J' xdx
= +1
[NpoBegem 3ameHy: t=x*

i = 2xdr = xdx= %

1 df 1 1 2
=— | ——=—arcigi=—ariglx
()= 5 [ g =g arctar = Sarcie(x")
HeonpeneneHHbI UHTErpan HaigeH, KOHCTaHTy & B AaHHOM criyyae [06aBnsiTh

HEe MMeeT CMbICna.
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Ha  uepHoBMke Bcerga  nofesHo  BbIMNOMHWUTbL  MPOBEPKY, TO  €CTb

npoanddepeHumpoBaTb NOMyYeHHbIN pes3ynbTar:

f

[%am.ﬁg(fj) = %(am.ﬁg(f)]' = !

!
2 1+

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

(x*)

MonyyeHa wucxodHas noAblHTErpanbHas QYHKUMS, 3HAYUT, HeonpeaereHHbI
WHTEerpan HaugeH npaBuIbHO.

Tenepb HaxoaANM HECOBCTBEHHbIN MHTErparnt:

T oxdx M1 @y -2 E 1w T
Im= Eah_i}nm(arcﬁg(xgj)ﬁ = Eah_ﬂn{arczg(bg) - czrc.ﬁg([lg )J = 5[5 - D] = 7
0

[ 7z = lim )

(1) 3anucbiBaeM pelueHne B COOTBETCTBUM C POPMYnon &

A
a

KoHCTaHTy nyduwe cpasy BblHECTM 3a 3HaK npegena, 4Ttobbl OHA He Mewanacb B
AarnbHenLWwnx BbIYNUCIEHUSX.
(2) MNopcrtaBnsieM BEPXHUA U HWXKXHWA Npefdenbl B COOTBETCTBMM C POPMYIIOn
arcig(bgj—>£
HbtoToHa-JlenbHunua. Mouemy 2 npn & —>+e09 CmoTpute rpadounk
apKTaHreHca B y>xe HeOHOKpaTHO peKOMeHA0BaHHOW cTaTbe.

arctg0=0 onesHo 3HaTh

(3) Monyyaem okoHYaTenbHbLIN OTBET. TOT ChakT, 4TO
Han3yCTb.

MpoABMHYTbIE KypCaHTbl MOFyT He HaxoauTb OTAENbHO HeonpeaeneHHbIN
WHTEerpan, M He WUCNonb3oBaTb METO[ 3aMeHbl, a MWCMNOoNb30BaTb MeTon NoABeAeHUs
dyHKUMM noa 3HaK auddepeHumana u pewartb HecObCTBEHHbIM MHTerpan «cpasy». B

9TOM Clly4vae pelleHne AOIMKHO BbImAaeTb NPpUMEepPHO Tak:

T oxdx
!x4+1_(*)

[MoapraTEerpasibHAS (DYHKITUS HETPEPHIBHA 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 uHmezparibl 0m Heo2paHUYeHHbIX byHKUUU
MHorga  Takme  HecoOCTBEHHble  MHTerpanbl  Ha3blBalOT HECOOCMBEHHbIMU
UHmMeezpanamu 8mopo2o poda. HecobCTBEHHblE WHTErpanbl BTOPOro poga KOBApHO

«LIJI/ICbpyI'OTCFI» noa OObIYHbIN onpe,qeneHHbuZ UHTEerpan wn BbIMAoAaAT TOYHO Tak

3
[ £ (x)dx

Xe: ¢ . Ho, B oTnnune ot onpepeneHHoro uHrterpana, noablHTerparbHada

dyHKUMA S () Tepnut BGeckoHeYHbIN pa3pbiB (He cywecTtByeT): 1) B Touke * =& | 2) unu

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

Ecnu nogbliHTErpanbHOM yHKUUKN HE CyLLLeCTBYET B TOUke * =&

j- ax

Cpasy npumep, 4TObbI ObIIO NMOHATHO: 3f45 3—4;:_ Bpoae 6bl 3TO onpeaeneHHbIn

nHTerpan. Ho Ha camom gene — 3TO HECOBCTBEHHbIV MHTErpan BTOPOro poaa, ecnuv Mol
r=a=—

noAcTaBuM B MOAbIHTErpanbHy0 (OYHKUMIO 3HAYeHWe HWXKHEro npegena 4 10
3HameHaTernb y Hac obpallaeTcs B HOMb, TO €CTb NoAbIHTErpanbHOM yHKLMM NPOCTO He
CyLLeCcTBYyeT B 3TOM TouKe!

BooOwie npun aHanuse HecOBCTBEHHOro MHTerpana Bcerga HyXHO noacTaBnsATb B
nogblHTErpanbHyto yHKuuio oba npegena MHTErpupoBaHusa. B aTon cBA3n npoBepum m

1 1 1

= = — :—]_
BEpPXHUW npegen:. W-41 A1 -1 . 3aecb BCE XOpoLUo.

KpnBonuHenHas Tpaneums ans paccmaTpmBaeMon pa3HOBUOHOCTU

HecobCTBEHHOro MHTErpana npuHunnmanbHO BbIMMAONT TakK:

v i
2 30ecb NouTM BCE Tak Xe, Kak B MHTerpane
nepBoro poaa.
: Haw  wvHTErpan 4uCneHHO paBeH  nnowaau
3alUTPMXOBaAHHOW KPUBOJIMHENHOMN Tpaneuuu,
c KoTopasi He orpaHudeHa cBepxy. [lpu 3aTom MoryT
= OblTb [OBa BapuaHTa: HeCOOCTBEHHbIM WHTErparn
X  pacxogutcsa (nnowaab BGeckoHe4vHa) nmbo

0 ' a b HECOOCTBEHHbIN MHTErpan paBeH KOHYEHOMY 4uCny
(to ectb, nnowagb 6eckoHeyHoOW dourypbl —
KOHeyHa!).
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Octanocb TONbKO MoamduumpoBaTb dopMyny HbloToHa-JlenbHmua. OHa ToOXe

MoanduLMpyeTcs ¢ MOMOLLbIO Npeaena, Ho Npeaen CTPeMUTCS yxke He K GeCKOHEYHOCTH,

a K 3Ha4eHunto o cripaBa. Jlerko npocnegnTb NO 4YepTexy:. Nno ocu o4 Mbl OOJTXHbI

©ecKoHe4vHOo 6nM3Kko I'IpM6]'II/I3I/ITbCFI K TOYKE pas3pbiBa crpaBsa.

MocMOTpMM, Kak 3TO peanuayeTcsl Ha NpaKTUKe.

MNpumep 6
Bbluncnnte HeECOOCTBEHHbI WHTErpan Wnn YCTaHOBUTb €ro pPacxXoauMOCTb.

1
]- dx
3
a=—
MoablHTerpanbHas yHKUMA TepnuT BGECKOHEYHbIN pa3pblB B TOYKE 4 (He

3abblBaeM YCTHO WM Ha YepHOBUKE MPOBEPUTb, BCE N HOPMasbHO C BEPXHUM
npegenom!)

CHavana Bbluncnum Heonpe,u,eneHan‘/'l UHTEerparn:

LB Ax
dt
t=3-dr=di=—-ddr =dr=——
3ameHa: 4
1¢di 1p -L 1 5%
=—=|—F==-— 55.:1?;:——-—;5:——5 A-dx
* 41%1? 4I 4 4 eG4’

Bbluncnmm HecobCTBEHHbBIV 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) YTto 3gecb HoBoro? Mo TexHMKe pelLeHust NpakTu4yeckn Huyero. EQnMHCTBEHHOE,
! —>E +0
4YTO NOMEHSNOCH, 3TO 3anNUCb NOA 3HAYKOM npeaena: 4 [obaska T U o6osHauaer,
3
YTO Mbl CTPEMUMCS K 3Ha4YeHuio 4 cnpasa (4TO NorMyHo — cM. rpacuk). Takon npegen B
Teopun npenenoB HasbliBalOT 0OHOCMOPOHHUM ripedesnioM. B pgaHHOM cnydae vy
Hac rpasocmopoHHULl rpedern.

(2) MoacTaBnsem BepxXHUN N HYWXXHWIA Npeaen no opmyne HetoToHa JlenbHuua.
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f o — ? +10
Slez _ 4 il
(3) Pasbupaemcs ¢ (3-4a) npu 4 . Kak onpenenuTb, Kyaa CTPEMUTLCS
3
@ =—
BblpaxxeHne? [pybo roBopsi, B HEro HY)XHO MPOCTO MNOACTaBUTb 3HA4YeHue 4,

-0
noacTtaBnsiemM Tpu YeTBEPTU U yKasbiBaeM, 4To A (3-4a)* . NpuyecbiBaem oTBeT.
B pgaHHOM crnyyae HecoOCTBEHHbIV WHTErpan paBeH oTpuuaTenbHoMy uucny. B
3TOM HMKaKOro KpuvMMHamna HeT, MpoCTO COOTBETCTBYIOLLASA KPUBOJIMHENHAA Tpaneuuns
pacronoxeHa nopa ocblo &4

Ecnu nogbiHTErpanbHom PyHKUNN HE CyLLLEeCTBYET B TOUKE + = b

beckoHe4yHass KpuBONMWHeMHaa Tpaneuma AN

¥ : Takoro HecobGCTBEHHOro MHTerpana npuHUMNuanbHoO
BbIFNAAUT cneaylowmM obpasom:
y=f(x :
: 30ecb BCE abCOSMOTHO TakK Xe, 3a UCKNIYEeHNEM
.
: TOro, YTO Mpeaen y Hac CTPeMUTCS K 3HaueHuio &
 IE p cnesa. Mo ocn U4 Mbl gomkHbI GeckoHedHo 6rmMako
: npubnNU3nTLCA K TOUKE paspbiBa criesa.
.
'
. ¥
0 a E b Mpumep 9

BbluMcnnTe  HECOBCTBEHHLIM  MHTErpan  wunu

YCTaHOBUTb €ro pacxoammMocCTb.

5%
[%:x >

MoabiHTErpanbHast yHKUMS TepnuT GECKOHEYHbIA paspbiB B Touke & =3 (ycTHO
npoBepsieM, YTO C APYrMM NpeaenioM MHTErpPUpPoOBaHUsS BCE HOPMarnbHO!).

Pewunm 3T1OT uWHTerpan cpasy — MeTogOM noABefeHUA (YHKUMKM noa  3HakK
andpepeHumana. Te, KoMy TpyAHO, MOTYT CHavarna HanuTu HeonpeaeneHHbI nHTerparn rno

YK€ pacCMOTPEHHON cxeMme.

1 |¢.=3. 1 7™ 1

ga-;z-u W _Ealﬁ?_u w iz

(%)= I(x a3 =
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[o6aska ~ ! o6o3HauaeT, 4TO Npeden y HaC 1680CMOPOHHUL, N K Touke #=3 Mbl

npubnukaemcs no ocn “4  cnesa.

—_— —+m
5 Y

Pasbupaemcsa, noyemy Apobb (&-3) (3TO nNyywe penatb YCTHO WUNKU Ha
YepHOBWUKeE).
MoacTtaBnaem noa KOp€eHb npegenbHoe 3HaueHne £=3-0:

1
— —+

3G-0-3 =3/-0)* =340 =+0 1 Torna +0

OkoHYaTenbHo:

3 1
=——|+o—- = -0
m 2( @TJ
HecobCcTBEHHbLIN MHTEerpan pacxoamnTcA.

3Hak MUHYC obo3HavaeT, 4TO COOTBETCTBYHOLLAA KpMBOﬂMHeﬂHaﬂ Tpaneuund

pacrionoxeHa noa ocblo P4 . BygbTe OYeHb BHUMaTeNbHbl B 3HaKax. [la, KOHEYHO,
HeCcOOCTBEHHbIA MHTErpan pacxoguTcsi, HO —%@ p +@ — 370 pasHble BewW, pasHble
XaHpbl, 1 ecnn Bbl HeJOCMOTPUTE 3a 3HAKaMK, TO, CTPOro rOBOPS, JOMYCTUTE CEPbE3HYIO
OLUNOKY.

2) BeinonHutb 3agaHue:

Bbluncnutb HecobCTBEHHbIe MHTEerparnbl UM yCTaHoOBUTb UX PAaCcXognMOCTb.
Mpumep 1

T' e

4 “+dx+5

Mpumep 2
]' xdx

Mpumep 3
'I-q.'(x+1
MNpumep 4
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Mpumep 5
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