degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: TeOpCTI/I“IeCKI/IG OCHOBBI YHCJICHHOI'O aHaJIn3a
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)](lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadeapa CHCTEMHOTO MPOTPAaMMHUPOBAHUS

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCeHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: A.B. lllokypos, kaHz. pu3.-mar. HayK, JOLEHT

[Iporpamma obcyxieHa Ha 3acefjanuu Kadeapsl ccTeMHOro nporpaMmMupoBanust 15.05.2020



AHHOTANMA
Llenpio Kypca SBISETCSI O3HAKOMIICHHE CTYJCHTOB C MaTEMAaTHYECKHM alliapaTtoM armpoKCuMauu QyHKIuii.
O3HAKOMUBIIUCH C 3TUM KypPCOM, CTYACHTBI CTAaHYT JIydllleé NOHHUMAaThb BO3MOXKHOCTH M OTPAHUYEHHS IIPU
nporpaMmMupoBaHuy  (QyHKUIME Ha Kommbiorepax. [Ipeamonaraercss 3HaHHE OCHOBHBIX JJIEMEHTOB
(YHKIIMOHAIILHOTO aHAaJN3a.

Jlexkuu 3TOM yacTH Kypca NpeAHa3HaueHbl AJIsl YIIYOJCHHOTO M3y4YeHHs MpeaMeTa W TONYy4eHUS 3HAHWM,
HEOOXOAMMBIX CHENHANNCTY B 00JIaCTH NMPOrPaMMHUPOBAHUS NPH PELICHUH 3a7a4 alipoKCUMAIUU TaOIMIHO
3aJaHHBIX (DYHKIHH.

1. leau u 3apauun

eap AUCUMNIMHBI
(dbopMUpOBaHUE y CTYICHTOB 3HAHMH M HaBBIKOB PA0OTHI C OCHOBHBIMU IOHATHSIMHM U HICSIMU
TEOPETUYECKOT0 YMCICHHOTO aHalu3a M TOATOTOBHUTH CTYACHTOB K CAMOCTOSITENILHOIN paboTe B 3TOM
obnactu. CrymeHTaMm u3NararoTcs (QyHJIaMEHTAIbHbIE TOHSATUS B OJTOW OONACTH: 4YeOBIIECBCKUE
NPOCTPAHCTBA,  albTEPHAHC, IOJOKUTEIbHBIC SApa, HMHTEPHOSALUH,  CIUIaW-HHTEPIONSIM,
HACBHIICHWE, M UX TMPWIOKEHHS K 3aJadaM alIpoKCHMalui U IOJy4YEHHUs OLEHOK TaKou
anpoKCUMAIIHH.

33]13‘11/[ JAUCHUIIINHBI
° OCBOCHHUC CTyACHTaMHU 0a30BBIX 3HAHUI (HOHﬂTHf/'I, KOHI.IGHLIHﬁ, MCTOAOB U Moz[eneﬁ) B oOmnactu
TCOPCTUUICCKUX OCHOB YHCJICHHOI'O aHaJIn3a,

. NpuOOpeTeHNEe TEOPETHUECKUX 3HAHMH W TPAKTUYECKMX YMEHHH M HaBBIKOB B 00J1acTH
TEOPETUYECKUX OCHOB YMCIIEHHOTO aHAJIN3a;

*  OKa3aHHWE KOHCYNbTAllMii W IOMOIIM CTyIEHTaM B MPOBEICHHH COOCTBEHHBIX TEOPETHUECKHX
WCCIIeIOBAHM B 00JIACTH TUCKPETHOW MaTeMaTHKH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMeHTalbHbIC 3HAHNUS, IOJIyYCHHBIC B HaMeyarb MyTH €€ PELCHUS

obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN JIeTeTIBbHOCTH

[IK-3 CriocobeH BbIOMpaTh U IPUMEHSTh IMK-3.1 3naer npuHIOHMILEI PabOTHI M JHANa3oHbl pabounx
noaxozsiee 000py10BaHHEe, HHCTPYMEHTBI M |[TapaMETPOB HCIIOIB3YEMOT0 HayYHOTO 000py/IOBaHUS
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MTPEIMETHOM 00JIacTH

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh [IK-4.2 3HaeT WCTOYHWUKH TPOUCXOKACHUS H yMEeT
MIPUMEHUMOCTb UCIIONIb3YEMBIX METOAUK H MPOU3BOAUTH  OLEHKY  TOTPEITHOCTH  M3MEPEeHUH U
METOJIOB JIOCTOBEPHOCTH DKCIEPUMEHTAIIbHBIX PE3YJIbTaTOB

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOYJII0)

B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYatOINecst JOJDKHBI

3HATh:
O (yHIaMeHTalbHBIE TOHITHS W 33J]a4d B OONACTH TEOPHHM MPHOIMKEHUH (TEOPETHYECKOTO
YHCIIEHHOTO aHaJN3a);
[l coBpeMeHHbIEC IPOOIEMBbI COOTBETCTBYIOLIMX PA3/IEIOB TEOPETHIECKOTO YUCICHHOTO aHAIIN3a;
[l MOHATHS, aKCHOMBI, METOIBI JOKA3aTeIbCTB M JIOKAa3aTeIbCTBA OCHOBHBIX TEOPEM B paselnax,
BXOJSIINX B 0a30BYIO YacCTb IIMKJIa TEOPETHYECKUX OCHOB YMCIICHHOTO aHAJIN3a,;
[/ OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHYECKUX OOBEKTOB;
[l aHaJMTHYECKUE W YHUCICHHBIC MOIXOABI U METOIBI JUIA PEIICHMS THUIOBBIX 33/1a4 JUCKPETHOM
MaTeMaTHKH (YUCICHHOTO aHAJIN3a).

YMETb:



[l HOHSATH MOCTABJICHHYIO 33]1a4y;

[l WCIONBb30BaTh CBOM 3HAHUS JJIS pelIeHHs (yHIaMEHTAIbHBIX U MPUKJIATHBIX 3a/1a4 TIOCTPOCHUS U
aHaJIN3a METOIOB MPUOIMIKCHUS,

[l OIIeHMBATh KOPPEKTHOCTh OCTAHOBOK 3a/1a4;

[l CTpOro JOKa3bIBaTh MM ONPOBEPIraTh YTBEPIKACHHE;

0 CaMOCTOSITEIBHO HAaXOIWTh METOIbl PEUICHUS 3a7a4 HaXOXKICHHS M aHalIn3a HaiICHHBIX
MPHUOJINKESHUH;

[l caMOCTOSITETIbHO BUIETH CICICTBHUS ITONyYCHHBIX PE3YJIbTATOB;

[l TOYHO MPEACTABUTH MaTEMaTHYECCKUE 3HAHUS B 00JIACTH IOCTPOCHHS M aHAJIN3a MTPUOIMKEHHUH.

BIIAJICTh!
[/ HaBBIKAMH OCBOEHUS OO0JBIIOro o0beMa MHGOPMAIMK U PEIICHHs 3a/ad MOCTPOCHUS M aHaIN3a
pUOJIMKECHUH;

[l HaBBIKAMH CaMOCTOSTEIbHON PabOThI U OCBOCHUS HOBBIX JANCIMIUINH;

[J KyJnbTypOH IMOCTaHOBKH, aHAIM3a U PELICHUS] MaTeMaTnYeCcKUX M NPUKIIAAHBIX 3a/1a4, TPeOyIommx
JUIS CBOETO PEIICHUS HCIOJIB30BAHUS MAaTeMaTHUCCKUX ITOAXOAOB M METONOB JIS PELICHUs 3ajad
MOCTPOCHHUS U aHAJIHM3a NMPUOIKECHNH;

[l mIpeaMeTHBIM S3BIKOM JHUCKPETHON MaTeMaTWKH M HaBbIKAMU I'PAaMOTHOTO OIMCAHUS PEIICHUS
3aJad M TPEACTAaBICHHA MOJIYYCHHBIX pe3yJbTaTOB HAaBBIKAMH OCBOCHHS OOJIBLIOrO 0o0BeMa
nHpopmanuu u pemenus 3anad AJIKTI (B Tom yucie, CI0XKHBIX).

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunaper | JlaGopat. paGoOTHI pabora

[ToctaHoBKa 3agaun O  HAWIy4IlleM
MpUOMIKEHUU. 3ajada O HaWITydlieM
MPHOIMKEHUU HENPEPHIBHBIX (YHKIINH.
YeObIIeBCKHE MPOCTPAHCTBA (YHKITHIA.
UeObimeBckuii  anrepHanc.  Teopema
JkekcoHa 00  OLEHKE  CKOPOCTH
CXOIUMOCTH HAyJIy4lIMX HpHOIMKEeHHH
Ha HEKOTOPOM Ba)KHOM KJlacce (yHKIIHH.
Teopema @aBapa 00 oONTHMaJIbHBIX
KOHCTaHTaXx.

NuTtepnionsnusi. NHTepronsinuoH-HbId
npouecc. IlorpemHocTs UHTEPIONISIIN.
2 JlarpamxeBsl CILTaiHBI. 7 7 14
HNutepnonsiuuoHHbIN MOJIUHOM B
HBIOTOHOBOH (opme.

Wtoro wacos 15 15 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 8 (Becennuit)




1. IlocraHoBKa 3ajauydl O HAWIydlleM HNpUOMMKEHUH. 3a7aya O HAWIy4llleM MNpHOIKeHUN
HenpepbIBHBIX  (QyHKOMH. YeOblmeBckue npocTpaHcTBa (yHKIMHA. YeObImeBCKUE anTepHaHC.
Teopema JlkekcoHa 00 OIEHKE CKOPOCTH CXOJMMOCTH HAylydlIMX MPUOIMKEHUH Ha HEKOTOPOM
BaXHOM KJ1acce (PyHKIHH.

Teopema daBapa 00 ONITUMAITEHBIX KOHCTAHTAX.

[Tpubnmxenne OCCKOHEUHOMEPHBIX IPOCTPAHCTB IPOCTPAHCTBAMUM KOHEYHOH pPa3MEpHOCTBIO.
[lonsatne o Hamnmyumem npubnmxkenuu. Teopema bopens o cymecTBOBaHMM HAWIydLIEro
npubmkenus. HeennHCTBEHHOCTh HaMITyyIero npuokeHus B oomem ciryyae. [Tonstue o crporo
BBIIYKJIBIX IIPOCTpaHcTBaxX. JlocTaroyHoe ycioBue eqMHCTBEHHOCTH HAMITYYIIEro MPUOIHKEHHUS.
CpoiicTBa 4eObIIEBCKUX MOANPOCTpaHCTB. llpumepbl udeObIIeBCKUX MpocTpaHcTB. Teopema o
HECYIIECTBOBAaHUU YEOBIIIEBCKUX MOAMPOCTPAHCTB s (yHKIHMH, 001acTh ONpeAeneHus] KOTOPBIX
OTIMYHA OT MpPSIMOM U OKpYyXHOCTH. Teopema UeOblieBa O CyIIECTBOBAHHMM M EAMHCTBEHHOCTH
HAWJIy4IIero NpHOIMKEeHHS B 4eOBIIIIEBCKOM ITOAIPOCTPAHCTBE.

[MonsTre MONOXKUTENLHOTO siipa. MeToll MOCTpOeHUsT MPUOIKeHH (QYHKIUKA C TMOMOMIBIO SJIED.
Teopema 0 paBHOMEPHOH CXOAMMOCTH IMOCIEN0BAaTENBHOCTH CBepTOK. Ilpumeps! sanep: Pypse u
@etiepa u Teopemsl [upuxiie u deiiepa. Teopema Beliepmrpacca. Anpo [Ixexcona. Teopema
JI>kekCOHa O CKOPOCTH CXOAMMOCTH HAWIYYIIMX NPHONMKEHUN A HEKOTOPOTO Ba)KHOTO Kjacca
(dyHKIUH.

[Monsatne omTuManbHOCTH KOHCTaHT B (opmyne Jxekcona. Dynknum bepHymmu u dopmyrna
oOpateHus AJis npeAcTaBieHns nepuoguueckux gpynknuii. Teopema Pasapa.

2. Wurepnonsauus. MuTepnonsuuoH-HeIl mpouecc. llorpemHocTs uHTEpnonsuuu. JlarpaHxeBbl
cruaiiHbl. IHTepIonsSiuOHHBINA TIOJIMHOM B HBIOTOHOBO# (hopme.

IMocranoBka 3amaun. ITonmmHombr Jlarpamxka. Koncranter Jlebera. HepaBenctBo JleGera. OrneHku
koHcTaHT JleOera Ayt paBHOMEPHBIX y3JI0B.

Hwxass u BepxHsis oneHnku s koHcTaHT Jlebera (Teopembr ®@abepa-beprimTeiina n bepaiireiina).
CyiiecTBOBaHHE PAaBHOMEPHOTO HHTEPIOMSLUOHHOIO Tpolecca Ui KaKAOH HeNpephIBHON
¢ynkuyu.  HeBO3MOXXKHOCTH  OJHOBPEMEHHOIO  MHTEPIOJSILMOHHOTO — Tpolecca Uil BCeX
HENpPEepbIBHBIX (YHKLUH. UYeOpimeBckue y3nel untepronsuuu. [Ipumep beprmreitna. Onenka
MOTPEIIHOCTH HHTEPHONAIMUA ATl HEKOTOPOro BaXKHOTo Kiacca (yHkumi. VHTepnomsauus
MEPUOINIECKUX (PYHKIIUH.

[IpocTpancTBO NarpanxkeBbix crutaiiHoB. CBolicTBa crutaitHOB. HepaBencTBo JleGera jutst crutaiiHOB.
Teopema O paBHOMEpPHOHW CXOIMMOCTH amIlpoKCHUMaluil crjaiiHamMu. TeopemMa O HacChILIEHUN
anIpPOKCUMALUHU CILIAHAMM.

WHTepnonsiiMoHHBIA TNOJMHOM B HbIOTOHOBOH (opme. Koneunwsie pasHoctu. Lleno3znaunbie
MHOroujeHbl. Teopema O IpPENCTAaBICHUM LEJI03HAUYHBIX MHOIOYIEHOB B BMJIE MHOIOYIECHOB
Hrrotona.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOXYJII0)

Heo0xonumMoe o6opynoBaHue ISt JICKIHNA U MPAKTHUECKUX 3aHITHN: KOMIBIOTED U MYJIBTUMETHIHOE
o0opynoBaHue (MPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. O.B. Jlokyuuesckuii, M.b. I'aBpukoB “Hauaina uncinennoro ananuza”. Mocksa TOO «Snyc», 1995.
2. K.H. ba6enko. “OcHoBbI uncineHHoro ananusza”. M. Hayka, 1. O.B. Jlokynuesckuii, M.b.
I'aBpuxoB “Hauana yucnenHoro ananuza”. Mocksa TOO «Snyc», 1995.
3. K.W. ba6enko. “OcHoBbl uricieHHOTO aHanu3a”. M. Hayka, 1986.

JlomonHuTenbHAS IUTEpaTypa
1. M. Agrawal, N. Kayal, N. Saxena, Primes is in P, Annals of Mathematics, 2004, v. 160, pp.
781-793.
2. M. Ajtai, Generating Hard Instances of Lattice Problems, In 28th ACM Symposium on Theory of
Computing, Philadelphia, 1996, 99—108.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.thefreecountry.com/programming/compilerconstruction.shtml, http://llvm.org/,
http://gcc.gnu.org/, http://suif.stanford.edu/suif/suif2/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[IporpammHOe obecriedeHre u MHGOOPMAITMOHHBIE TEXHOJIIOTUH HE TPEOYIOTCS.
9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHOMBI, aJITOPUTMBI.

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoAuMoe BpeMs s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATyPBhI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M Hay4yHOW JHUTeparype),
[IOATOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPKACHHI, CBOICTB;

— IOATOTOBKY K DK3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyaeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa CHCTEMHOTO MPOTPAaMMHUPOBAHUS

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

Pa3paborunk: A .B. lllokypos, kauj. (pu3.-MaT. HAyK, TOIECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM [T peIlieHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounx
napamMeTpoB HCIOIB3YEeMOT0 HayYHOTO 000py/IOBaHUS

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.2 3HaeT WCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPELIHOCTH  MU3MEPEHHH WU
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynprare usydeHus aucuuiuiiHbl «TeopeTHueckue OCHOBBI HYHCIEHHOTO aHAlM3a» OO0ydaromuiics

JIOJKEH

3HAThb:

[ ®YHHaMeHTaHBHBIe IIOHATHUA WM 3aJa4u B o0macTu TCOpUHn HpPI6J'IH)KGHHI>i (TeOpeTI/I‘leCKOFO

YUCJICHHOTO aHaIN3a);

[ COBpPCMCHHBIC HpO6J'IeMBI COOTBCTCTBYIOIIUX PA3ACIIOB TCOPCTUICCKOTO YUCIICHHOI'O aHAJIN3a,

0 IMOHATHA, aKCUOMBbI, METOAbl NOKA3aTCIbCTB M AOKA3aTCJIbCTBA OCHOBHBIX TCOPEM B pasjciiax,
BXOJAIINX B 63,30BYIO YacCTb NUKJIa TCOPECTUYCCKUX OCHOB YHCJICHHOI'O aHaJIn3a,

[l ocHOBHBIE CBOMCTBaA COOTBETCTBYIOIIUX MATEMAaTHYICCKUX 06’beKTOB;

[ AHAJIUTUYCCKUC W YMUCIICHHBIC IMOAXOAbI M MCTOABI JISI PCHICHUSA TUIIOBBIX 3aJa4 ,Z[I/ICerTHOﬁ

MaTeMaTHKK (YMCIICHHOTO aHaJIn3a).

yMeTh:
[l TOHATH MOCTABIEHHYIO 3a4a4y;

[] HCIoJIb30BaTh CBOU 3HAHUSA IS peumeHuA q)YHIlaMEHTaJII)HLIX " NPUKIAJHBIX 3a1a4 MOCTPOCHUA U

aHajim3a MCTOJ0B HpI/I6J'II/DKeHI/I$I;

[l omeHHBAaTh KOPPEKTHOCTH MMOCTAHOBOK 3a7ay;
[J cTporo AoKa3blBaTh WU ONMPOBEPraTh YTBEPKICHUE;
0 CaMOCTOATEIHbHO HAXOAUTh METONbI pEIICHHs 3aJad HAaXOXKACHHA W aHallu3a HalJIeHHBIX

pUOJIMKECHUH;

[] caMOCTOATENIBHO BUAECTH CICACTBUSA IOJIYUYCHHBIX PE3YJIbTATOB,
[] TO4YHO npeaACTaBUTb MATCMAaTUYCCKUC 3HAHUA B obmactu MNOCTPOCHUSA U aHAJIN3a HpH6J’IH)KeHPII7L

BJIaJeTh:

[ HaBEIKAMU OCBOCHHS OOJLIIOro o0bheMa I/IH(i)OpMaI_II/II/I " pCHICHUSA 3aa4 IMOCTPOCHUA U aHaJIn3a

MPHUOJINKESHUH;

[J HaBBIKAMH CAMOCTOSITEIILHON paOOThl M OCBOCHHS HOBBIX JUCLUIUINH;
[l KyabTypoll OCTaHOBKH, aHAJIM3a M PEIIeHUs MaTeMaTHYeCKUX M NPUKIAIHBIX 3a1a4, TPeOyIomux
JUIsL CBOETO PELIEHMs MCIIOJIB30BAHMS MAaTEMaTHYECKHX TOAXOJAOB M METOAOB JUIS PEIICHHA 3a]ad

MOCTPOCHHUS M aHAJIN3a MPUOIIKeHNH;

[J  OpeaMETHBIM SI3BIKOM TUCKPETHOW MaTeMaTHKH M HaBBIKAMH I'DAMOTHOIO OMMCAaHUSl PELICHUS
3a7a4 M NPEACTABICHUS TIOMYYEHHBIX pE3ylIbTaTOB HAaBBIKAMH OCBOEHHMsS OoibIIoro obdbema
uHpopmauuu u pemenus 3anad AJIKTI (B Tom ymcie, CI0XKHBIX).

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MPOIUION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.




3. llepeyeHb THUMOBBIX KOHTPOJIBLHBIX 3aaHMii, MCHOJb3YeMbIX /IJs OLEHKH 3HAHMIA,
YMeHUil, HABbIKOB
[TpomexyTouHast aTTecTalus 10 JUCHUIUIMHE OCYIIECTBISETCS B popMe 3K3aMeHa. DK3aMeH

IPOBOJUTCS B YyCTHOHU (hopMme.

[lepedeHb KOHTPOJIBHBIX BOIIPOCOB VIS CA4YM HK3aMeHa B 8 cemecTpe:

1. [Moctanoeka 3aga4n o Hamayames npubarxennn. Ceoiictea dhymk-
LHH NOCPEIIHOCTH HanayHinero npubansxenns s(x, M), raie M C B, a B
HOPMHPOBAHHOS NPOCTPAHCTEO.

2. Hebrnnerckne noinpoctpanctea. CrofcTEa qeDbIIeBCKIN TOINPOCTPAHCTE.
OenoBHBIe JeMMBL LI Q0KAZATEILCTER Teopen Hebnimena.

3. doxazarenscreo reopeme Yebeimesa paa Py, © Cla, b,

4. Hokazarensereo Teopess Yedeimesa aan T, © (7:5'].

D, HMonoscurensisie sapa. CROACTRA DOMOKHTENLHENY saep. CroiicTea
sep Jnpuxae, Ceitepa, Drexcona.

6. Jdokasarensersa Teopess xexcona ona WM.

7. Jokazarenscrea reopessl Lxekcona s W (M, [a, B]).

E. Ilonarne onTHMATBHOCTH KOHCTAHT B TeOopeMe .J.Hﬁ"]{'l"l"-lllv':'l.- (I?'n]}:'-[_".'.'u!l-
poeka Teopembl Papapa. Popuyanpoeka gemy. Onpegenesne TepHoIHtTe-

CHEHX WHTerpaaos, Oinenka 10d koHctanT Pasapa.
9. Brirog Teopesbl Papapa | HeobxoIiMocTs |.

10. Brigog reopemsl Pasapa | I0CTATOMHOCTE ).

11. Ilocradoska 3agaun narepiuoisunn. Tuena Jledera, Hepasencoreo Jle-
Dera. Quenka koHeTadT Jledera 1018 paBHOMEPHO DACHPEIEIEHHEX YAI0E.

12, Murepnonsuuosssii npouece. Teopeser Mabepa n Bepuireiing, Ceoii-
CTBRL CHOAMMOCTH 1 PACKOHMOCTH HHTERIOISIHOHHOrO nponeces. Jebnines-
CKHE Y3k

13. Morpemuocts uarepnonsmun dynkmmit kaacea WP (M, [a, b]). Teope-
sl Jlarpanssa.

14, Conafine. Jlarpammens cnaaiine. Horpemwmoers worepnonsaoum aa-
IPAaHMRCBBEIMHE CILTATHAMEY.

15. Hachimenne npH AHTEPIOIALRA JTATPAHKEBLIMHA CILTARHAMH.

16. Koneunsie paznoctu. Murepnoasunonnsii nonmiom B copse Hiwo-
TOHE.,

4. Kputepuu oueHUBaHUs

Onenka bansl Kpurepun

10 BeIcTaBisgercs  CTyAE€HTY, IOKa3aBIIEMY
BCECTOPOHHHE, CHCTEMATU3UPOBAHHBIE, TTyOOKHE
3HaHMA Y4eOHOM mIporpamMmbl  JIHUCUUIUIMHBI,
MPOSBIISIOIEMY HMHTEPEC K JAHHOM IPEIMETHOU
o0nacTv,  IPOJAEMOHCTPUPOBABIIEMY  YMEHHUE
YBEPEHHO MW TBOPYECKH NPUMEHATh HX Ha
MPAaKTUKE IPU PEUICHHH KOHKPETHBIX 3ajad,
CBOOOJHOE U TIPABHILHOE OOOCHOBAHUE MPUHATHIX
pEelIeHHUI.

OTJIMYHO

9 BricTaBnsiercss  CTyA€HTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTHU3WPOBAHHbIE, TIyOOKHE
3HaHUS Y4eOHOM NpOrpaMMbl JMCHUIUIMHBL U




YMEHHE YBEPEHHO MPUMEHATh UX Ha MPaKTHUKE MPU
pelIeHNHd KOHKPETHBIX 3adad, CBOOOJHOE U
MPaBIJIbHOE 0O0OCHOBAHUE NMPUHSATHIX PEHICHHH.

BeicTaBisiercss  CTyACHTY, IIOKa3aBIIEMY
BCECTOPOHHME, CHCTEMATU3UPOBAHHBIE, TIyOOKHE
3HAaHUS Y4eOHOH MporpaMMbl JUCHUIUIMHBL U
YMEHHUE YBEPEHHO IIPUMEHATh UX HA MPAKTUKE NPU
pElIEHNN  KOHKPETHBIX  3ajady, IpaBUJIbHOE
000CHOBaHHE MPHUHSTHIX PEIIEHUHN, C HEKOTOPHIMU
HEJIOYETaMH.

XOpOIIIO

BeicraBisiercss CTyIEHTy, €ClIM OH TBEPHO
3HaeT Marepuall, TIpPaMOTHO U IO CYILECTBY
u3jaraeT €ero, yMmeeT IPUMEHSTh I0Jy4YeHHbIE
3HAaHUS HA MPAKTUKE, HO HEJOCTaTOYHO I'PAMOTHO
000CHOBBIBAET 1OJIyYEHHBIE PE3YJIbTATHI.

BricTaBnsiercss CTyneHTy, €Clii OH TBEPAO
3HAaeT MaTepuall, I'PaMOTHO M 1O CYILIECTBY
W3JIaraeT €ro, yMEET MPUMEHSATHh IOJTYyYCHHBIC
3HAHUs Ha IPAKTUKE, HO JIOIYCKAET B OTBETE UJIU B
pPELIEHHUH 3a]1a4 HEKOTOPbIE HETOYHOCTH.

BricTaBnsercs CTYACHTY, €Clin OH B
OCHOBHOM 3HACT Marcpuaj, IrpaMOTHO n 110
CymIeCTBy H3jlaract €ro, YyMeCeT JMPUMCHATb
MMOJIYYCHHBIC 3HAHHWA HA MPAKTUKE, HO JOITYCKACT B
OTBCTC MWJIM B PCIICHUMU 3aJlad JO0CTAaTOYHO
00JIBIIIOE KOJIMYSCTBO HETOYHOCTCH.

YAOBJICTBOPUTCIBLHO

BricTaBisiercss  CTyAEHTY, IIOKa3aBLIEMY
(dparMeHTapHbIH, Pa3pO3HEHHBIN Xapakrep
3HAHUH, HEZ0CTaTOYHO IIPABUJIBHBIE
(bopMynupoBKH 0a30BbIX TOHATUH, HapYLICHUS
JIOTUYECKON TIOCIEN0BAaTENBHOCTH B H3JI0KEHUU
IIPOrpaMMHOT0 Marepuajna, HO TpU 3TOM OH
OCBOWJI OCHOBHBIE pa3ziefibl y4eOHOH Mporpammsl,
HeoOXoauMble MJi1 JajpHeiiiero oOydeHus, u
MOJKET MPHUMEHATh TOJIY4YEHHBIE 3HAHHUA 110
00pasily B CTaHJaPTHOM CUTYAIUH.

BricTaBnsiercss  CTyAeHTY, IOKa3aBLIEMY
(dbparMeHTapHBbIi, pa3pO3HEHHBIN XapakTep
3HAHUH, JIOTTYCKAIOILEMY OLIMOKHU B
dopmynupoBKax 0a30BbIX IOHATUH, HapyLICHUS
JIOTUYECKOW TIOCTIE0BAaTENbHOCTH B H3JI0KEHUU
IporpaMMHOro  MaTepuana, ciaabo  BiajgeeT
OCHOBHBIMHM paszjielaMd  y4eOHOIl IMporpaMmbl,
HEOOXOJUMBIMU JJISl albHEHIIero o0y4eHHus U ¢
TPYJAOM TIPUMEHSET MOJIY4YEHHbIE 3HAHHS JaXe B
CTaH/IapTHOW CUTYalUH.

HCYAOBJICTBOPUTCIIBHO

BeIcTaBisercs CTyIeHTY, KOTOPBI HE 3HAET
OoublIIel YacTH OCHOBHOTO COJEpKaHHs y4eOHOM
MpPOrpaMMbl  TUCHUIUIMHBI, JIOIYCKAaeT TIpyoOble
oMok B (POPMYITMPOBKAX OCHOBHBIX MPUHIIUIIOB
W HE YMEET HCIOJIb30BaTh ITOJIYYEHHBbIE 3HAHUS




Ipr pCIICHUN TUIIOBLIX 3a/1a4.

1 BelcTaBisieTcs CTyIEeHTY, KOTOPbI HE 3HAET
OCHOBHOI'O COZIEp’KaHUs y4yeOHOHl Iporpammbl
JUCLUIUIMHBL, JIOIyCKaeT TpyoOeimue omuOku B
(bopmynupoBKax 6a30BbIX NOHATUI TUCLMILIMHBI U
BOOOIE HE MMEET HaBBIKOB PEIICHUS THIIOBBIX
IIPAKTUYECKUX 3a1a4.

5. MeToauyeckne MaTepHaJibl, ONpeaesisiioliie NMPOUEAyPbl OIeHWBAHHUS 3HAHMM,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH

Bo Bpemsi mpoBenmeHuss dSK3aMeHa O0O0ydYarompecs MOTYT TOJIb30BaThCsS IMPOTPaMMOMN
JTUCHUIIIMHBI, a TaKXXe CIPABOYHOW JIUTEPATypPOU, BBIUMCIUTEIHLHOW TEXHHUKOM, KOHCIEKTaMH
JICKITUM.

DK3aMeH IPOBOJAUTCS IIyTEM OpraHM3aluy CIEUUaIbHOTO OIPOCca, IPOBOJIUMOIO B YCTHOM
dbopwme.

3amanue mo kypcy «TeopeTnyeckne 0CHOBBI YHCJIEHHOTO AHAJIH32




Bagaua 1. [lyers B — rmisbeproso NpocTpaicTio o0 CKAJTAPHLIM [PO-
nzeefennes (x,y), rae (r,y) € B, Toraa npocrpancreo B aeaserca crporo
HOPMHPOBAHHBIM OTHOCHTEIRHO HOpMBL ||| = +/(x, x).

3amaua 2. llyere B = L (D, 1), tae D C B" orkpeito, a g vepa Jlebe-
ra B B". Suementamu npocrpancrea B aBisioTea Kiacchl SKBHBAJICHTHLIX,
mamepuMbx no Jlebery dwvuaknunit f @ D — R | ana koropeix pyvearmms Y
ABAAETCH p-CcyMMHpyenMoll no D) a nee byvHKIHH SKBHBATICHTHEL, €CTH HX
pPasHOCThL paBHa HYJI0 nodTH seiuly B 12, Hopua B B sagaercea papencTBon:

171l = /uvmx |
i

Torna npoerpancrso B asiserca eTporo HOpMHPOBAHHBIM OTHOCHTE/IBHO
BBEJICHHON HOPMBL. PT0 VITBEPHIEHNE CAae/yveT u3 nepasencrsa Munkopekoro
H }’i.‘-J’IDEHﬁ HPH ROTOPRERIX OHO IIPReBRAlacTCA B PABEHCTEC.

3amava 3. Jokazars, 910 0AHAXOBO TPOCTPAHCTEO CTPOTO HOPMHPORA-
HO TOTa W TOJBKO TOTA, KOTJa I8 JTI00bIX PDasIHIHbIX IeMeHTOB & #
cauuuHnoi chepn 1 () < o < 1 BRINOJIHEHO HePABCHCTREO

Jaz+(1—a)y| < 1.

Bagaua 4. Tokazars, wro fanaxoso npoctpanctee B = C[0, 1] ¢ nopwmoii
I|fIl = n)[%;ﬁlc] [f(x)]| He aBISEeTCH CTPOrO HOPMHPOBAHHBIM,

Bamaua 5. loxkasarn, 4o DAHAXOBO HPOCTPAHCTEG KJIACCOB HHTEIPHY-

1
embix 1o JleGery dynxkumit £,[0, 1] ¢ vopumoii || f|| = [|f(x)| dy ne sisnsiercs
0
CTPOTO HOPMHDOBAHHEBIM.
Bamaua 6. [Ivers H — ruasbeproeo npocrpancreo n H, — ero n-mepnoe
noanpocTpaicTeo. [yvers oTobpamenne m = m, : H — H conocrapnser
snementy @ € H nanmenee yrnonsnomuiics siaement w3 H,. Hokasars, yro

i

m(x) = Z{T i) ex

k=1

H
1
Z

T
s Ha) = el = D (. en)?
k=1
e €1, ... €, — HPOH3BOJILILIT OpTOHOPMHPOBAHILI DazHe.

Bagaua T. [lyers M C B mmweiinoe nognpoctpancteo u A € R on
x, Axr € Py. JokazaTh, 1To TOra BRIOJIHEHO papeHcTRo T(Ax) = Am(x).

3anaua 8. B C[S'] ne cymecryer sernomepnnix Yebbnnerckix nomnpo-
CTPALCTE.



Bapaua 9. He cymecreyer 4e0bIIeBCKIX NOANPOCTPAHCTE PA3MEPHOCTH
doabeit 1 Ha MHOKeCTBe, ABIAIONEMCA 0ObeIMHEHHEN TPEeX OTPe3KOB ¢ 00-
LM KOHILOM,

Bagaua 10. Yebpimensckoe noanpocTpaicTso pasmeproctn Hosbirei 1
ONpeJIeNeHO Ha CBA3ZHOM KOMIIAKTHOM MHOXKECTRE TOIJIa H TOJIBKO TOrJla, Ko-
14 970 MHOKECTBO TOMEOMOP(HO OTPE3KY HJIH OKPYAKHOCTH.

Bagaua 11. ldokasars, 4To B 4eOLILEBCKOM HPOCTPAHCTBE BCELIA CVIILe-
CTBYET CTPOro MOJ0KHTEeIbHAS (DVHKIHA.

Bapaua 12. [lokaxkure Teopemy YeOwlmesa juid MpoH3BOILHOIO eHbl-
IEBCKOro MoJpocTpancTsa B ciyvyae D = S',

Bapava 13. Jdokaxure Teopemy Hebpimesa jpis nponssoabuoro 4edoi-
HIEBCKOTO TIojpocTpaicTea B cay4dae D = [0, 1].

Bagava 14. [lycers ap > 0 Takue BemecTBeHHbIE MOJ0KHTEIbHBIE THC-

oC
Ja, 94To psji Z A CXOJHTCH. PRCCMOT]')HM 27!'-11(?})]-!0,‘“-!‘{9(3](}" 10 (byHKIIHIO
k=0

oo
f(z) = Z ax cos 3%z
k=0
H 0 nestoro m 2> () noJiozKnm
m
T(x) = Z ay cos 3z,
k=0

Hokazarn, 4To Tpuronomerpudeckuit Muporowien T(x) nanmenee ykiaonsercs

O
or f(x) B Togmyy ne(f, Togmyy) = Z aj..

k=m+1
Bagaua 15. [lycrs f € C[D] n ans HeKoToporo p u3 4eGbIIIEeBCKOIo

HojnpocrpancTsa L pasMepHocTi n HaiyTes TOYKN a < &) < X < ... <

Tps1 < b, B KOTOpBIX pa3HocTh 7 = f — p IPHHUMAET HEHYJICBBIC 3HAMCHNA C

qepeyIomnMucs 3HakaMi (B CHITy 3a/@a4u 2 9T0 MHOXKECTBO YIIOPSJI0UeHO,

s S sror HOPSJIOK 3a/1aeT HalpaBienne 00xoaa 1o okpyzuocti.) Toraa
e(f,L) > min |r(x)|.

1<k<n+1



Bagaua 16. [lyers [ € C[8'] — wernas dyviukuus, Torjga nansence
VEJIOHAIONNAGCH MHOTOUIeH TefhIesa TAKKe SBIAeTeH 4eTHOH vHKINeI.
3anaua 17 [Tyers ag > (0 Tak#e BeMeCTROHHEE TONOKITeTBHEE THC-

JIA, TTO PET E ap exoguTes, a 1 < ny < ng < ... < Ny < ... — TAKHE HATY-
k=0
PAJIBHBIE HHCIIA, JUIH KOTOPBIX BCE OTHOMIEHIS Ny /Ty, CVTh He/ble HeHeTHBIE

guesta. [loromsmm

flx) = zak COS LT

H LA Henoro i = 0 modros s
T(x) = E (g COS M.

,JE[,UI{E[HHTIJ: HTo Tle"UIIUMUTI}I{‘-IUCKIIﬁ AMHOTOMIICH T{J’.} HAHMMOHC® VEIOHACTCH

oT f{:r} B T-ﬂftm+1 " (f j:%11,"+1} - Z LS

k=me+1
3agaqa 18, [lvers m, v — weawte, m > 1L,m > v =0, f € O™ u f
uveer k= m pasmaasix myaeii na I. Toraa £ naeer ne menee k — v kop-
Heil Ha orTpezke J. VKazaHHe: JIOKAXKHTE 110 HHIVKIH, HCIOME3VA TEOPEMY
Ponns.

3agaua 19. [lyere n = 1, [ € C"|a, b] x* :L’{ . "'} — uebbles-
CKHE HHTePHOIAIHOHHBIe Y3kl Ha [a, b, 1} = % cos 2L -I- S l<k<n
Hokamute, asTonpu a = —1, b =1
1 (o)
1f = m " Ol = 5oy o [ ).

Jagaua 20, Moxasure teopesy JRexcopa s Muorodaienos: Tvers
fe WM, [a,b). Torpa ans moboro n = r CHpageyIHEO HEPABEHCTEO

., =T,

2

nr

(f. ) < (‘T"“)Tﬂ

rie koneranta A, ve saguent or M, n, fw pasna A, = (Cr)"/r! (T Kon-
CTaHTa U3 TeopPenbl ,HH(EI{CUH&:J. Vkazanue: coavaia CREINTE JORa3aTeILCTROG
K cayuao dyukmuil f ua orpeske [—1, 1, satem nepeiigpre K Gyukimusay -

aa hit) = fleost).



3agaua 21. lokasarn, 410 18 NPOH3EOALILIX 01, ..., 9, € K :

1 cosgr --- cosin—1)gy
1 cosgs --- cos(n— 1)y

) | 0T L =

I cosg, -+ cos(n—1)p,

oln-1)? H sin Vi T sin ¥i— P

2 2
l<i<k=n
npi n = 1.
simyy sindy, --- sinng
sings sin2y; -+ sinng,
(6) =
sing, sin2y, --- sinng,
. Pi @ i — @
1) . TR 0 Ok
gnin “Hsmpk H sin & 5 -sin : B
k=1 l=i<k=n

(Vkaszanue. Bocnonssyiirecs res, 4to cosne u sin(n + 1)x/sin e — smuo-
NOYIeHB! CTEIEHH N OTHOCHTEILHO HepemenHodl cos z. Hafiapre ux crapuome
koadhdnmenter. Henonsayitre onpenemnrens Bannepyona. )

3agaua 22. Bocnoawayiltech pesyibTaTOM NPEJLIVIIEro VIPaAHEHns
JLIE BRIBOJLA JIeMMLL 2 JIeKIIHH D,

3anaqa 23. Moxkaxure memuy 6 gexmun 5. s 3roro paccMoTpiTe npo-
e avpy auduhepenmnporanna gyarmpit A () = B.(t) — T,.(f). Cronsko
pas Mmoo audpepenimposarh 31y dvaknmo? Hoxaxure, 9ro npa mud-
(QePeHIHPOBAHNN YHCIIO HYJIeH He H3MennTed. Boenoaesyiirecs mepuom-ano-
cTei0 pyHEIEA. Pacemorpure oTaenkio oayHail 9eTHoOro r v cayviail Heder-
HOro .

Bapauya 24. llyvers [ € Cla, b] — orpannyenne nenoil dynxumn. Torma
JUTE npouzBoasHoro g = 0 mainerca A = 0, uro g moboil cHeTeMEBL Y3108
X = (&1,...,%,) HA oTpe3ke [a, b] BENOTHAETCA HeparencTro || f—m x, f)| <
Ag™. BEIBECTH 13 9TOI0, 4T0 HHTEPIOIAIHOHHBI IPOLIEce, 0TBeAIonuii npo-
H3BOJIBHOI HHTePHONAHOHNOI MaTpuie X na orpeske [a, b pasnomepno cxo-
auTes K chveKmnn f.

Bagaua 25. [lyere f € C®[a, b u sup |f"(x)| < BA" s geex n = 1
e [a.h]
U HeKOTOpBIX KoHceranT A > 0w B > 0. Jdokaxure, uro




a) HHTePHOIHIMOHIBIT HPOLece, OTBeYalonuil IPON3BOALIOH MaTpHie
HHTEPHOJIAIHOHHBIX V3108 Ha [a, b] passovepno Ha [a, b exoqnres g f,

6) gvekupa [ ananuriana oa (a, bl

Pacemorpure npusepst [(r) = sinkx, k€ K, f(x) = ™, a € .

Banaua 26. loxkasunre nepasencrso Jlebera

Lf = e, O < (14 T lDe(f, L),

rie f € Cla,b],2<r <n.

3agaga 27. 1) Eem 1 < s < v, o &, W (M) = M|b—aln " npun — oo,
o=,

2) ecomt 5 = r, o & W4 M) = oc npu n = r, nputenm s moboro E = ()
nafinerca dyukima fp € WM}, naa goropoit 87 (f) = Elb—a|"Kin™", e
KOHCTaHTA K, 3aBHCHT TOJBKO OT 7.

3agaua 28, [lposepere, aro caosenne QyHEIME KOMMYTATHBHO H ac-
conpatueno, a dyaknna fu : A — R sensercs e IMHCTBEHHBIM HYJIEBBIM
snementonM. Onnako, ecan Dy # 0, To snement f ne obpaTin.

Bapaya 29. Lius npoussonsnoil dvakuun [ € C"a, b n cucrembr ysnon

x=(ry,...,r,) umwboro x € [a,b]

(n} s
f(@) = mulx N@) + & T - ),

k=1

ey < £ <o, ay =min{r,r, ...,z wy =max{z, ..., T}
Bamaua 30. okaxnre yreepsenns gexmun 10



