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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: I'apMonnyeckuil aHanu3
10 HANIPABJIEHMIO: [Ipuknannas MateMaTuka 1 HHGOpMaTHKa
NpopuJIb NOArOTOBKHU: HcKyccTBEHHBIH MHTEIIEKT U OONbIINE TaHHbIE

CereBoe oOyueHne
kadenpa BbICIICH MaTeMaTUKN

Kypc: 2
KBaJIMpUKALS: GakanaBp

CemecTp, (hopMbI POMEKYTOUHOM arTecTanuu: 4 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padorta: 54 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 144, Bcero 3au. en.: 4
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiu:

I''E. UBaHoB, a-p (u3s.-mart. HayK, mpodeccop
JI.H. 3namenckast, 1-p ¢u3.-Mar. HayK, IOIEHT
M.B. banamios, 1-p ¢u3.-MaT. HayK, JIOICHT
A.1O. IlerpoBuy, kaHj. Qu3.-Mar. HayK, JOLUEHT
B.B. Penko3y6oB, kanj. puz.-mar. Hayk

[Iporpamma obcyxaena Ha 3acenanvu Kadeapsl Boiciiei maremaTtuku 17.11.2021



AHHOTANMA

lapmoHMuecknii aHanu3 — pas3gesl MaTeMaTHKH, H3YYalolluil CBOWCTBa (YHKUMH Ha OCHOBE UX
NPEACTaBICHUS B BHJEC TPUIOHOMETPUYECKHX PsIOB WIM MHTErpajoB. B Kypce paccmarpuBaroTcs
KJIACCHYECKUE BOMPOCH T€OpUH pAnoB Dypbe: MOTOUEUHAs U PaBHOMEpPHAS CXOOUMOCTH, HHTETPUPOBAHHE,
nopsZIoK yObiBaHUsT Kod(¢uIeHToB, 0000meHHoe cymmupoBanue. [IpuBomsTcsi 6a3oBbIe CBEJCHUS W3
(YHKIMOHAIBHOTO AaHali3a, pPaccMaTpUBAIOTCS OaHAaXOBBI NPOCTPAHCTBA, IOJHBIE CHCTEMBI B OOIIMX
eBKJIMAOBBIX IPOCTPAHCTBAX. M3ydaroTcst MHTErpaisl ¢ mapaMeTpoM (B T.4. M MHTerpansl Jinepa). Ha nx
OCHOBE BBOAUTCS npeoOpazoBanne Dypre, paccMaTpUBaIOTCS €r0 OCHOBHBIE CBOMCTBA. BBoAsTCS HEKOTOpBIE
KJIacChl 0000IIEHHBIX (DYHKIIHIA, KPATKO U3y4aroTCs OTepaliy HaJl HUIMH U UX 0a30BbIe CBOMCTBA.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

(dbopMUpOBaHHE CHCTEMAaTHYECKHX 3HAHMH O METOAAaX MAaTeMaTH4YeCKOro aHajlu3a, pacIIMpeHue U
yoryOneHne TakuX NOHATHH Kak QyHKIMS U P,

33]13‘[1/[ JAUCHUIIINHBI

*  (¢opmHupoBaHHEe Yy OOydYalONIMXCS TEOPETUUYECKUX 3HAHMKA M MPAKTUYECKUX HABBIKOB B TEOPUH
TPUTOHOMETPUYECKHX psiioB Pypbe U Hadanax (yHKIMOHAIBHOTO aHAJIN3A;

¢ IIOAroTOBKa cnymaTeneﬁ K U3Yy4YCHUIO CMEKHBIX MAaTECMAaTUYCCKUX JUCIUITIINH,

* npuoOpeTeHHE HABHIKOB B NPUMEHEHHM METOJIOB MaTeMaTH4eCKOro aHajiu3a B (U3HMKE U JPYTHX
€CTECTBEHHOHAYYHbIX JUCLUIUINHAX.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 CrniocoGeH IpHMEHSTh KOHLIENIIMA B 00JacCTH MaTeMaTHUYECKHX M €CTECTBEHHBIX
(dyHIaMeHTaIbHBIC 3HAHUS, IOTY4YCHHBIC B HayK

00JIaCcTH MaTeMaTHYECKUX U (HITH) OIIK-1.2 OcymiecTBisieT TMEpPBUYHBIA CcOOp H aHANW3
€CTECTBEHHBIX HAYK, U HCIIOIb30BaTh UX B Marepualia, HHTEPIPETUPYET pPa3IHMYHbIe MaTeMaTU4eCKUe
npodeCCUOHATBHOM JIeTENLHOCTH OOBEKTHI

OIIK-1.1 Ilpumensier ©0a30Bble IOHSATHUS, OCHOBHYIO
TEPMUHOJIOTMI0 W 3HAHUS OCHOBHBIX IIOJIOKCHUH MU

OIIK-1.3 Hcmonb3yeT NPaKTUYECKUH OMBIT PELICHHS
CTaHJAPTHBIX MAaTEMaTUUECKUX 3a]1a4y

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

- OCHOBHBIC (PAaKTBl TEOPHHM TPHUTOHOMETPHYECKHX psioB Dyppe aOCOIIOTHO HMHTETPUPYEMBIX
(YHKIWA: TOCTATOYHBIE YCIOBUS MIOTOUEYHOW U PABHOMEPHOH CXOTUMOCTH;

- TEOpeMbl O TMOWICHHOM WHTETPUPOBAHUH H JUPPEPCHIUPOBAHUH, MOPSIAKE yOBIBaHHUS
K03 PHUIMEHTOB, TEOPEMY O CyMMHUpPOBaHUH psioB Dypre METOAOM CpeaHHX apu(YMETHYECKHX U ee
PUMCHEHHS,;

- OIIPEEICHNE CXOAUMOCTH B METPUYECKUX U JMHEHHBIX HOPMHUPOBAHHBIX MPOCTPAHCTBAX, IPUMEPHI
TIOJTHBIX U HETIOJHBIX MPOCTPAHCTB;

- IPUMEPHI TOJIHBIX CUCTEM B JIMHEHHBIX HOPMUPOBAHHBIX IPOCTPAHCTBAX;

- OCHOBHBIC TOHATHS TEOPHH PsifoB Dypbe MO0 OPTOHOPMUPOBAHHOW CHUCTEME B OECKOHEYHOMEPHOM
eBKJINZOBOM NIPOCTPAHCTBE;

- OmpeieIeHUs] COOCTBEHHBIX U HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT IMapaMeTpa, MX CBOWCTBA;
TEOPEMBI 0 HETIPEPBIBHOCTH, MU((epeHIMpOBaHUN U UHTEIPHUPOBAHHUH I10 MApaMeTpy HECOOCTBEHHBIX
MHTETrPaJIOB, MX MPHUMEHEHUE K BEIYUCICHUIO HHTETPAJIOB;

- IOCTaTOYHOE yCJIOBHUE MpeAcTaBlIeHNs QyHKIMK HHTETrpaioM Dypbe;

- mpeoOpazoBanue Oypbe aOCONMIOTHO HHTETPUPYEMOI (DYHKIIHH M €r0 CBOWCTBA;

- OCHOBHBIC MTOHSTHS TeOpHH 0000IIEHHBIX PYyHKIUH, peodpa3zoBanne Oypbe 0000IEHHBIX QYHKITHHA,
€ro CBOWCTBA.



YMETb:
-pa3naratb (YHKIMH B TpPUTrOHOMETpHuYecKuil psn Dypbe, HccienoBaTh €ro Ha PaBHOMEPHYIO
CXOJIMMOCTb, OTIPENIENSATh OPSIOK YObIBaHUS KO3 dunneHToB Dyphe;

-HCCIIEIOBATh MOJHOTY CHCTEM B (DYHKIIHOHAJIBHBIX MPOCTPAHCTBAX;
-HACCIIEI0BATh CXOAMMOCTh ¥ PaBHOMEPHYIO CXOJMMOCTb HECOOCTBEHHBIX MHTETPAJIOB C IapaMeTpoM,
i depeHIpoBaTh 1 UHTEIPUPOBATH UX T10 TAPAMETPY;
-TIpeCTaBIATh PyHKINHU UHTErpanoM Dypbe; BHIIOIHATH IpeodpazoBanus Pypbe;
-ONepUpPOBaTh C 000OIIEHHBIMU (PYHKIIUSIMH.
BIIAJICTh!
-MBIIIUICHHEM, METOJIaMH JI0Ka3aTeIbCTB MAaTEMAaTHYECKUX YTBEPIKICHUH;
-HaBBIKaMH pabOTHI C psIaMu U nHTerpanamu Oypbe B pa3iIndHbIX popmax;
-HaBBIKaMH MTPUMEHEHUS N3yYCHHOW TEOPUH B MATEMAaTHYCCKUX U (PU3MUSCKUX TPHIIOKECHHSIX;
-yMEHHEM TOJIb30BaThCS HEOOXOAUMOMN JINTEPaTypoil Ui peleHus 3a1ad.

4. Conep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Tpuronomerpudeckue psapl DPypbe s 3 3 6
a0COIIOTHO MHTETPUPYEMBIX (YHKIIUH.
) CymmupoBanue psinoB Dypbe MeETOIOM ) 4 6
CpenHUX apru(pMETHIESCKHX.
3 MeTtpuueckue U JIMHEHBIE 4 4 6
HOPMUPOBAHHBIE IPOCTPAHCTBA.
4 beckoneunomepHsle eBKJINOBBI 4 4 6
MPOCTPAHCTBA.
Tpuronomerpudeckue psapl DPypbe s
5 ¢$byHKIMH, aOCOMOTHO MHTETPUPYEMBIX C 2 3 6
KBaJIpaToMm.
6 CoOcTBeHHbBIE MHTETPAJIbI " 3 3 6
HECOOCTBCHHBIC HHTETPAJIBI.
7 WNurerpan @ypsoe. 4 4 6
] [IpocTpaHcTBO OCHOBHBIX (YHKUIMH U 4 3 6
MPOCTPAHCTBO 000OIICHHBIX (YHKIINH.
9 [IpeobpazoBanne Dypbe 000OIIEHHBIX 4 ’ 6
(GyHKUIUH.
Hroro yacos 30 30 54
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 144 gac., 4 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 4 (Becennuit)

1. Tpuronomerpuueckue psaasl Dypbe A1 abCOMOTHO UHTETPUPYEMbIX (DYHKLIUH.




Jlemma Pumana. Tpuronomerpuueckue psagsl Oypbe aisi aOCONIOTHO MHTETPUPYEMBIX (YHKLUH,
CTpeMiieHHe WX KOd(pUIHMEHTOB K Hymro. llpeacraBinenne dvacTHyHOM cymmbl psiga Dypbe
nHTerpagoM d4epes saapo [Hupuxne. Ilpunnmn nokammzanmu. Ilpusnakm Jwam un  Jlunmmnna
cxoguMocTH psaaoB Dypwe, ciaencTBus u3 npusHaxa Jlunmmuna. PaBHoMepHast cXoIuMOCTb PsiioB
®ypoe. [lounennoe unterpupoBanue u aupdepenuupoBanue psagoB Dypee. [lopsaox yObiBaHuS
ko3 urtnenroB dypre. Paasl Dypbe B kKoMILIeKCHON opMe.

2. CymmupoBanue psaioB Pypbe METOOM CPEAHUX apupMETHIECKUX.

CymmupoBanue psgoB DPypse meromoMm cpenHux apudmernueckux. Teopemsl Beliepmrpacca o
OpUOIMKEHUM  HENPephIBHBIX  (QYHKIUH ~ TPUTOHOMETPUYECKUMH W anredpandecKuMu
MHOTOUYJIEHAMH.

3. MeTpI/I‘ICCKI/Ie 1 JINHCHHEIC HOPMHPOBAHHBIC TPOCTPAHCTBA.

Mertpuueckue M JIMHEHHBIE HOPMHMPOBAaHHBIE IpOCTpaHCTBA. CXOAMMOCTb B METPUUYECKHUX
npoctpaHcTBax. IlolHBIE MeTpHUYeCcKHe NPOCTPAHCTBA, IIOJIHBIE JIMHEHHBIE HOPMHPOBAHHBIE
(6anaxoBbl) mpoctpaHcTBa. IlonHoTa npocTtpancTBa  HemonmHoTa mpocTpaHCTBAa HEMPEPHIBHBIX HA
oTpe3ke (QYHKUUH ¢ WHTErpajbHbIMH HOpMamH. CpaBHEHME HOPM: CpaBHEHHE PaBHOMEPHOM
CXOAMMOCTH, CXOAUMOCTEN B CPEIHEM U B CpeliHEM KBaapaTu4yHoM. lloiHble cucTeMbl B JIMHEHHBIX
HOPMHPOBAHHBIX POCTPAHCTBAX.

4. BeCKOHe‘lHOMepHBIC CBKJIMIOBEI ITPOCTPAHCTBA.

beckoHeuHOMEpHBIE €BKIMAOBBI IPOCTpaHCTBA. Pax dDypbe 1O OPTOHOPMHUPOBAHHOM CHCTEME.
MunumanbsHOe cBOMCTBO KodduuueHtoB Dypoe, HepaBeHcTBO beccens. PaBencrso Ilapcesais.
OpTOHOPMHUPOBAaHHKI 0a3uc B OECKOHEYHOMEPHOM €BKIIMJIOBOM IPOCTpPaHCTBE. [ HMInOEpTOBBI
npocrpancTBa. Heobxoqumoe u 10CTaTo4HOE YCIOBHS AJISl TOTO, YTOOBI MOCIEI0BATEIBHOCTD YHCET
SBJSIACh IOCIIEOBATENbHOCTRIO Kod(duimenToB Dypbe 31eMeHTa TMiab0epToBa MPOCTPAHCTBA C
(PMKCUPOBAaHHBIM OPTOHOPMHUPOBAHHBIM 0Oa3ucoM. CBsI3p TOHSATHA MOJHOTHL M 3aMKHYTOCTHU
OPTOHOPMHUPOBAHHON CUCTEMBI.

5. Tpuronomerpuueckue psgasl Dypbe aiist GyHKIUH, a0CONMIOTHO HHTETPUPYEMBIX C KBaJPaTOM.

Tpuronomerpuueckue psiapl Oypbe g QyHKUOUH, aOCONMIOTHO HHTEIPUPYEMBIX C KBaJIpaTOM.
[TonHoTa TpUroHomMeTrpuyeckoil cucremsl, paBeHCTBO [lapceBans. IlonHoTa cHCTEMBI IMOIMHOMOB
Jlexannpa.

6. CoOcTBEeHHBIE HHTETPAJIbl U HECOOCTBEHHBIE HHTETPAJIbI.

CoOcTBeHHbIE MHTETPAJbl, 3aBUCALIME OT Mapamerpa M uX cBoicTBa. HecoOCTBeHHBIE MHTErpabl,
3aBHCALINE OT IMapaMmeTpa; paBHOMepHas cxogumocTts. Kputepuit Ko paBHOMEpHOM CXOAMMOCTH,
npu3Hak Beiiepmirpacca. [lpuznak  [upuxne. HenpepwsiBHOCTb, IuddepeHIUpOBaHUE U
WHTETPUPOBAHUE [0 MapaMeTpy HeCcOOCTBEHHBIX HMHTErpaioB. [IpuMeHeHue TEOpHH WHTETpajioB,
3aBUCSIIMX OT IapaMeTpa, K BBIYMCICHUIO ONpPENeNCHHBIX MHTerpaynoB. MHrterpans! [upuxie u
Jlannaca. MaTerpansl Diinepa - raMmma u 0eta-QyHKLINH.

Bripaxenue Oeta-pyHKun yepes raMma-QGyHKIHUIO.
7. UnTerpan @ypeoe.

Unterpan ®ypee. IlpencraBnenue ¢ynkuuu wunHterpaiom Pypwse. [IpeobpazoBanne Dypbe
a0COMIOTHO MHTErpHpyeMoil (yHKIHMH M €ro CBOICTBAa: HENPEPHIBHOCTb, CTPEMJICHHE K HYIIO Ha
O6eckoneunoct. Popmynsl obpamenus. IIpeoOpazoBanne Dypbe NPOU3BOAHON M HPOU3BOIAHAS
npeobpazosanus Oypee.

8. [IpocTpaHCTBO OCHOBHBIX (DYHKIIMI M POCTPAHCTBO 000OIIECHHBIX (YHKIINH.



[IpocTpaHcTBO OCHOBHBIX (PYyHKIMI M MPOCTPAHCTBO 00O0OIICHHBIX (YHKIMHA. PerymspHbie u
CUHTYJISIpHBIE 00001IeHHbIe GyHKuMU. Jlenbra-QpyHKuus. YMHOKeHHEe 0000IEHHON Ha OECKOHEYHO
nuddepenippyemyro. CXomuMocTh B MPOCTpaHCTBE 0000meHHbIX pyHkiwmid. J(uddepennnposanue
0000IIEHHBIX QYHKIHH.

9. IIpeobpazoanne Oypbe 0000MIEHHBIX (HYHKITHH.

[IpeobpazoBanue Dypre 0000meHHbIX QyHKOUA. [IpeoGpazoBanne @Dypbe NPOU3BOAHON U
npousBonHas mpeodpazoBanus Oypoe.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYylIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILINHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHALICHHAS TOCKOH, MyJbTUMEINA TIPOEKTOPOM, IKPAHOM U MUKPO(POHOM.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Jlexiuu o MmatemarndeckoMmy aHanusy [Texct] : B 2-x 4. : yue0.mocob.1s ctya.By30B. U. 2 /T E.
HBanos .— M. : MDTU, 2000 .— 230 c.

2. Kypc maremarnyeckoro ananmza [Tekct] : yue6. mocobue amns By3oB / A. M. Tep-Kpukopos, M. 1.
[TabyauH .— 5-e u3g. — M. : BUHOM. Jla6. 3nanwmii, 2013 .— 672 c.

3. CoopHuK 3a/1a4 Io MareMarndeckomy aHanuzy [Tekct] : B 3 T. T. 2 : MUnaTerpainsl. Psanp : yueo.
nocobue miis By3oB / JI. JI. Kymnpsieues [u np.] .— 2-e u3a., nepepad. u gorr. — M. : @uszmariut, 2003,
2009, 2012 .— 504 c.

4. COopHUK 3a7a4 110 MaTeMaTrudeckoMy aHauzy [Teket] : B 3 4. Y. 3 : OyHKIMH HECKOIBKUX
nepeMeHHbIX : yueb. mocobue ans By30B / JI. 1. KynpsBues [u ap.] ; mox pen JI. 1. KynpsiBuesa .— M.
: Hayka : ®usmarmut, 1995 .— 496 c.

5. Kparkuii kypc matematnueckoro ananusa [Tekcr] : yaeOHuK jutst By3oB / JI. JI. Kyapsisues .— 3-e
u31., nepepad. — M. : dusmarnut, 2002 ,2003, 2005 .— T. 2 : Iuddepenunansoe 1 HHTErpaabHOE
MCcYUCIeHUs] GYHKIIUI MHOTHX MepeMeHHbIX. ['apMonnueckuit ananus. - 2002. - 424 c.

6. Jleknnu o MaremaruveckoMy ananu3y [ Tekcr] : yueOHuK st By30B / O. B. becoB .— M. :
®usmariut, 2014 .— 480 c.

7. Jlekuuu o maremaruveckomy ananu3y [Tekcr] : B 3 4. U. 3 : yue6. mocobue aist By30B. KpaTHbie
uHTerpaisl. 'apmonnyeckuit ananus / A. 1O. [lerpoBud ; M-Bo oOpa3zoBanus u Hayku, Mock.
¢wu3.-texH. uH-T (roc. yH-T) .— M. : MOTU, 2013 .— 311 c.

8. Jlexiuu mo maremaruaeckomy ananuzy [Teker] : Y. 2 : yue6. mocobue mist By3os / I. H. SIkoBneB .—
2-e u3a., nepepad. u pon. — M. : DUSMATIIUT, 2004 .— 332 c.

JomnonHutenbpHas auTeparypa

1. Kypc maremarnueckoro ananusa [Teker] : B 2 T. : yueOHMK 17151 By30B : 1o11. M-BoM 00pa3oBaHus
CCCP. T. 1 / C. M. Hukonbcknii .— 3-e u3fl., nepepad. u gon. — M. : Hayka, 1983 .— 464 c.

2. Kypc maremarnyeckoro ananuza [Tekct] : B 2 T. : y4eOHHK I BY30B : jion. M-BOM 00pa3zoBaHuUs
CCCP. T. 2 / C. M. Hukonsckuii .— 3-e u3a., nepepad. u gorm. — M. : Hayka, 1983 .— 448 c.

3. DnemeHTHI Teopuu GYHKIMN 1 QyHKITMOHAILHOTO aHanu3a [Tekcr] : yueOHuk nis By3oB / A. H.
Kommoropos, C. B.®omun .— 7-e u3a. — M. : ®uzmarnut, 2004, 2006, 2009, 2012 .— 572 c.

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

1. http://lib.mipt.ru/catalogue/1195/7page=0 — snekrponnas Oubmmoreka dusrexa, pasaen «AHaIN3.
Y4eOHUKH 110 AIIEMEHTAPHOMY aHAJIH3Y».

2. http://www.exponenta.ru — 00pa3oBaTeIbHbII MATEMAaTHYECKUH CAMT.

3. http://mathnet.ru — oOmmepoccuiicknii MaTeMaTUIeCKHiA TOPTall.

4. http://www.edu.ru — dpenepanbHbiil mopran «Poccuiickoe 00pazoBaHue).

5. http://benran.ru —6ubnMOTEKA 1O €CTeCTBEHHBIM HaykaMm Poccuiickoii akajieMuu HayK.

6. http://www.i-exam.ru — enuHbIA IOpTan MHTEpHET-TecTUpOBaHMS B chepe oOpazoBaHusl.



8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus QJist Oﬁy‘lalOH.[HXCﬂ 0o 0OCBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

[IpuBeneHs! B exkerogHo pazpabaTbiBacMbIX JOMAITHUX 3aaHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [MpuknanHas MmaremMaTHKa 1 HHPOpPMATHKA
npo¢uIb NOArOTOBKH: HckyccTBeHHBI HHTEIUIEKT U OOJIbIINE JaHHBIE
CereBoe o0yueHue
Kadeapa BbICIICH MaTeMaTHKH
Kypc: 2
KBaJIH(UKALUS: OakanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCeHHUN) - DK3aMeH
PaspaGorunkm:

I''E. UBaHoB, a-p (u3.-mart. HayK, mpodeccop
JI.H. 3namenckast, 1-p ¢u3.-Mar. HayK, IOIEHT
M.B. banamios, 1-p ¢u3.-MaT. HayK, JIOIICHT
A.1O. IlerpoBuy, kaHj. Qu3.-Mar. HayK, JOLUEHT
B.B. Penko3y6oB, kanj. puz.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
00JIaCTH MaTeMaTHYECKUX U (MJITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 TIlpumensier 0a30Bble TOHSTHUS, OCHOBHYIO
TEPMUHOJIOTHIO W 3HAHUS OCHOBHBIX IIOJIOKCHUH |
KOHIIETIIINM B OOJACTM MaTeMaTHYeCKUX M €CTECTBEHHBIX
HayK

OIIK-1.2 OcymecTBisieT NEPBUYHBIA cOOp H aHANM3
Marepuasia, MHTEPIPETUPYET pPa3IMyHble MaTeMaTH4ecKue
OOBEKTBI

OIIK-1.3 Hcnomnp3yeT MNpakTUYECKUH OMBIT pPEHIeHUs
CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a/1a4

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «rapMOHI/I"IeCKI/Iﬁ aHaJInu3» O6y‘IaIOH_H/II\/’IC$I JOJIKCH:

3HAThb:

- OCHOBHBIE (DAaKTBl TEOPHHM TPHUTOHOMETPUYECKHX psa0oB Dyphe aOCONMIOTHO MHTETPUPYEMBIX
(YHKUMHA: TOCTaTOYHBIC YCIOBUS MIOTOUEUHONW U PABHOMEPHOH CXOOUMOCTH;

- TEOopeMbl O TIOWICHHOM WHTEIPUPOBAaHUM M IUPPEPEHIUPOBAHUM, MOpsIKe yOBIBaHUSA
Kk03()(pUIIMEHTOB, TEOpEMY O CYMMHUpPOBaHHM PsA0B Pypbe METOOOM CpeIHHX apH(PMETHUYECKHX U €€
HPUMEHEHHUS;

- OMpeneeHue CXOAUMOCTH B METPUYECKUX M JTMHEHHBIX HOPMHUPOBAHHBIX MPOCTPAHCTBAX, IPUMEPHI
MIOJTHBIX U HETIOJHBIX MPOCTPAHCTB;

- IPUMEPHI TIOJIHBIX CUCTEM B JIMHEHHBIX HOPMHPOBAHHBIX ITPOCTPAHCTBAX;

- OCHOBHBIE IMOHATHS TEOPHH PAA0B Dypbe MO0 OPTOHOPMUPOBAHHON CHUCTEME B OECKOHEYHOMEPHOM
€BKJIMI0BOM IPOCTPAHCTBE;

- OIpezieNeHus] COOCTBEHHBIX U HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT IapaMeTpa, UX CBONCTBA;
TEOpPEMBI O HEMPEPHIBHOCTH, AU hepeHIrpOBaHNH 1 HHTETPUPOBAHHUH 10 TapaMEeTPy HECOOCTBEHHBIX
MHTETrpaJioB, MX MPUMEHEHNE K BHIYUCICHUIO HHTETPAJIOB;

- IOCTAaTOYHOE YCIIOBHE MpeacTaBieHus GyHKuun uaTerpaiom dypee;

- mpeoOpazoBanre Oypbe aOCOMOTHO UHTETPUPYEMOH (PYHKIIUK U €TO CBOWCTBA;

- OCHOBHBI€ MTOHATHS TeOpHH 0000IIEHHBIX (yHKIUH, TpeodpazoBanne Oypbe 0000MIEHHBIX (YHKIIUA,
€ro CBOWCTBA.

yMeTh:

-paznarath (QYHKIUM B TpHUroHOMeTpuueckuii psg @Dypbe, HCCIeIoBaTh €ro Ha PaBHOMEPHYIO
CXOIMMOCTb, OIIPEACIATh MOPSIOK YObIBaHUS K03 duimeHToB Dypbe;

-HCCIIE0BATh MOJHOTY CHCTEM B (DYHKIMOHAIBHBIX IPOCTPAHCTBAX;

-HCCIIEIOBATh CXOAMMOCTh Y PaBHOMEPHYIO CXOJMMOCTH HECOOCTBEHHBIX MHTETPAJIOB C ITAPAMETPOM,
T PepeHIpoBaTh H HHTETPUPOBATH UX T10 TAPAMETPY;

-TIpeICTaBIATh PyHKIUU HHTErpaioM Dypbe; BHIIOIHATH peoOpazoBanus Oypbe;

-ONepUpOBaTh ¢ 0000IIEHHBIMU QYHKITUSIMH.

BJA€Th:

-MBIIIJIEHUEM, METOJAMHU JI0KA3aTeJIbCTB MAaTEMATUUECKUX YTBEPKACHUN;

-HaBBIKaMH paboThI ¢ psiiaMu U uHTerpajaMu Oypbe B pa3inyHbIX Gopmax;

-HaBBIKaMH ITPUMEHEHUS N3yYSHHOW TEOPUH B MATEMaTHIECKUX U (PU3HMUCCKUX MPHIIOKEHHSIX;
-YMEHHEM TO0JIb30BaThCsI HEOOXOAUMOM JTUTEPaTypOr AJIsl pELICHUs 3a1ad.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texkymuii KOHTPOIb OCYIIECTBISICTCS HAa OCHOBe OamnbHO-pelTuHroBoi cuctembl (BPC) ornenku
3HaHUW 10 u3y4aemMod mucuuruiiae. BPC y4YuThIBaeT BBINOJHEHHE CTYIEHTAMH COBOKYITHOCTH
JOMAalIHUX 33/laHUi M KOHTPOJBHBIX pPabOT B COOTBETCTBUM C Yy4eOHBIM IIIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIeH YCIeBaeMOCTH BHOCSTCS MPENOAABATEISIMU B CIICIUAIBHBIC KYPHAIBI U
yuutbiBatorca B bPC.



Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISCTCA B TEUEHUH Y4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pELICHHE 3aJauyd JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOINPOCHI NPENofaBaTelsl W HalKucaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE MOHATHN M YTBEPKIECHHUM IO TEMaM CIaBaeMOIo 3alaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJBHOM pabOThl HEb3sl MOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIUYMCIIUTEIBHON TEXHUKUA U MOOUIILHBIMH TeIePOHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. Teopema Pumana.
2. IlpencraBnenue 4acTUIHON CyMMBI pafia Oypbe HHTETpasioM uepe3 sapo Jupuxie.
3. MuddepennmpoBanme u uHTErpUpoBaHue psinoB Dypee.

4. Teopembl BepliepmTpacca 0 MpUONMKCHUN HENPEPHIBHBIX (QYHKIUH TPUTOHOMETPUYECKHMH WU
anreOpanyecKUMHU MHOTOWICHAMH.

5. HepasenctBo beccens.

6. PaBeHnctso IlapceBais.

7. Teopema Pucca-®umepa.

8. IIpeobpazoBanue Pypne, oOparHoe mpeoOpazoBanue Dypre.

Kputepun onennBanus

Onenka «ormmyHo (10)» BeIcTaBIAeTCs O0OyyalomieMycsi, €clidi OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBAHHE
MPUHATHIX PELIEHUN;

olleHka «omM4HO (9)» BBICTaBNISETCS OOydYalONIEeMyCs, €CJIM OH I0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE M IIPaBHIBHOE 000CHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOOJBIINE HETOYHOCTH, KOTOPBIC OBLIH
CaMOCTOSITEIILHO OOHAPYKEHBI M UCTIPABIICHBI;

OllcHKa «OTIMYHO (8)» BBICTABNETCS OOydYaIONIEeMyCs, €CJIM OH IO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a71a4, CBOOOIHOE M IPaBHIbHOE 000CHOBaHHE
NPUHATBIX PpEIICHHWH, HO TPH 3TOM OBUIM JOMYIIEHBI HEOONbIIME HETOYHOCTH, KOTOPBIE IIOJICE
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BhICTaBIAETCS 00Y4alOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY W3JIaraeT €ro, yMmeeT IPUMEHATb IIOJIyYE€HHbIE 3HAHMs Ha IIPaKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKY NP PELICHUH 3a/1a4;

OLICHKA «XOpowIOo (6)» BBICTABIISIETCS 00YYaIOIIEMYyCsl, €CIIM OH TBEPJIO 3HAET MaTepuall, IPaMOTHO U 110
CYIIECTBY H3JIaraeT €ro, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO [OIMYCKaeT
HeOOoJIbIINE OIMOKK B OTBETE U (WJIN) TPH PEIICHUY 3a]1a4;

OLIEHKa «XOpoIO (5)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/1araeT €ro, yMeeT IPHUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PEeLICHUH 3a7ad;

OLIGHKA «YIOBJIECTBOPHUTEIBHO (4)» BBICTaBISETCS OOydaroleMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIMPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEI0BATEIBHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAJIA, €CIIHA IIPH 3TOM OH BIJIAJIEET
OCHOBHBIMHU pa3zielaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU JAJIsl JaJbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJyYeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsIETCS OOydYaroleMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIEAOBAaTENIbHOCTH B U3JOXKEHUM NPOrpaMMHOIO MaTepuana, HE BIAJCIOLIEMY
HEKOTOPBIMH pa3JieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOJy4YeHHBbIC 3HAHUS 10
00pa3ily B CTAaHJapTHON CHTYyalluy;



OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydyaromeMycsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS Yy4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMyCKAaeT TpyOble OMMOKK B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUILINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBJIETBOPUTENHHO (1)» BhICTaBIsSETCS OOydarOUIeMycsi, TOKa3aBlIeMy IOJHOE HE3HaHUE
y4eOHO porpaMMbl JUCLUTUTHBI.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu mpoBeneHUM yCTHOTO 3K3aMeHa 0O0ydarolieMycsl MpeaocTaBisieTcss | acTpOHOMHUYECKHH 4ac Ha
noarotoBky. Ompoc oOyuaromerocst mo OWJIETYy Ha yCTHOM 3K3aMEHE He JOJDKEH NPEBBIATh JBYX
ACTPOHOMHMYECKHUX 4acoB. Bo BpeMs mpoBeeHus 3Kk3aMeHa 00ydaronmecs MOTYT MOJIb30BaThCs TOIBKO

MIPOTPaMMON JUCIIUILTAHBI.



MOCKOBCKUN ®UBNKO-TEXHUYECKUIT NTHCTUTYT

(rocyrapcTBEeHHBIH YHUBEPCHUTET)

KA®E/IPA BBLICHIENT MATEMATUKH

SK3AMEHAIIMOHHBIN BUJIET Ne
Hucrunmnna: TAPMOHUYECKNN AHAJIN3

. Teopema (semma) Puvana. Crpemiienne kK Hyno Koadbduimentor Oypbe abCOTIOTHO HH-
Terpupyemoit (pyHKIUH.

. Boisicaurs, nonna jim cucrema {x?, 24 ... 2* ...} 8 C[-1,1] u 8 C[1,2].

. Haiitu mpeobpasoBanue @ypbe HyHKIINN

fa) = { upn [z < 1,

0, mpwu |z|> 1.

Nzobpasurs rpacduk unrerpaia Oypove dpynxmun f.

MOCKOBCKUN ®UBNKO-TEXHUYECKUIT NTHCTUTYT

(rocyjapcrBeHHbIN yHUBEPCUTET)

KA®E/IPA BBLICHIENT MATEMATUKH

SK3AMEHAIIMOHHBIN BUJIET Ne
Hucrunnnna: TAPMOHUYECKUN AHAJIN3

. IIpocrpancrBa ocHoBHBIX U 06006mIeHHBIX DhyHKnuii. Iuddepenuposanue 06001EHHBIX
dyHKIHMA. )-QYHKITHIA.
. Berscanrn, Moxkno m dynkmuio f(r) = e®cosz, 0 < x < 7§, NPeJACTaBATL PABHOMEPHO
cxopganmmest psaom Pypbe 1o cucreMe

a) {cos(2k — 1)z, k € N}, 6) {sin(2k — 1)z, k € N}.

“+oo
l—e %
. Boraneaunts f ——dzr, a>0.
0



«COTI'JTACOBAHO»
[TpopexTop 1mo yuebHoit paboTe 1 TOBY30BCKOW TOJTOTOBKE
A. A. BopoHos
« » 2021

BaﬂﬂbHO-peﬁTHHFOBaH CHUCTEMA OLEHKH 3HAHMM CTYACHTOB
Juctunnuna: 'apMoHnmueckuii aHaaus, 2 Kypc, 4 ceMecTp, 3K3aMeH

Kadenpa Bricmieit MmareMaTuku

Buael 3anaTui CymmMma 0a/1510B

. Konrposnbnas padora Ne 1 mo 1 3apanuto

. Korrponpnas pabora Ne 2 mo 2 3agaHuto

. 3apanue Ne 1 (TeTpanp U ee 3amuTa)

. 3aganue Ne 2 (TeTpajap M €€ 3aluTa)

. IIpoBepka TeOpEeTUYECKUX 3HAHUI

. PaboTa Ha cemMuHapax

N (NN | |WIN—

. UToroBelif KOHTpOIb DK3aMeH (YCTHBIH OTBET) 0-70
HUTOI'o 0-

[
S
(=)

Cymma 6auioB 3a yCTHBIH OTBET HauuciseTcs no gopmyne N*7, rae N = 3 — npenBapurenbHas

OIICHKAa 32 YCTHBIA OTBET MO JAecATHOAIbHOW mmkame. Ecmu N=1, 2, To uToroBas olleHKa
coBmazaet ¢ N.

CoOoTBeTCTBHE OIICHOK MTOTOBOM aKaJeMHUYECKOW YCIEBaeMOCTH OayuIbHO-PEHTHHTOBOM
CHUCTCMBI.

Bbanawsr BPC Onenkn
93 -100 10
86 —92 9 OTJIINYHO
79 — 85 8
72— 78 7
65— 71 6 XOpO1LIO
58— 64 5
51— 57 4
44~ 50 3 YIOBJIETBOPUTEIHHO
30— 43 2
0~ 29 1 HEYJIOBIETBOPUTEIHHO

Pernament NPpUHATHA  AOMAIIHUX 3aﬂaHHI>i U [OPOBCACHHA 3SK3aMCHA  OHPCACIISACTCA
«ITonoxenuem o TCKYIIEM KOHTPOJIC YCII€CBACMOCTHU U HpOMG)KYTO‘IHOﬁ arrecTaluu CTyJACHTOB
Ha KaQ)ez[pe BBICHIEH MaTEMaTUKN)).

3aB. xadenpoit I'.E. UBanos




