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AHHOTANMA

lapMoHWYECKHIT aHaNM3 — pa3fen MaTeMaTHKH, W3y4arolluid CBOWCTBa (YHKIMA Ha OCHOBE WHX
NPEICTABICHNUSI B BHJEC TPUTOHOMETPUUYECKHX PSAJIOB WIM HHTErpajoB. B Kypce paccmarpuBaroTcs
KJIACCUYECKUE BOMPOCH TeOpuu panoB Pypbe: morouedyHas ¥ paBHOMEpHAs CXOAMMOCTH, MHTETPHPOBAHHE,
MOpSAZOK yObIBaHUS KOA(PPHUIMEHTOB, 0000IIEHHOE CyMMUpoBaHHe. [IpuBojsTCS 0a30BbIE CBEJCHHS W3
(YHKIIMOHATIBHOTO aHaJ W33, pPacCMaTpPHBAIOTCS OaHAXOBHI MPOCTPAHCTBA, IIOJNHBIE CHUCTEMBI B OOLIMX
eBKJIMJIOBBIX TPOCTpPAHCTBaX. V3ydaroTcss MHTErpajibl ¢ mapameTrpoM (B T.4. U MHTerpansl Diiepa). Ha ux
OCHOBE BBOIUTCA Npeodpa3oBanne Pypbe, pacCMaTPUBAIOTCS €r0 OCHOBHBIC CBOWCTBA. BBOISTCS HEKOTOpHIE
KJIacChl 0000IIEHHBIX (DYHKIIHIA, KPaTKO U3y4aroTCs OTepaliy HaJl HUIMH U UX 0a30BbIe CBOMCTBA.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

(dbopMupOBaHHE CHCTEMAaTHYECKHX 3HAHMH O METOJaX MaTeMaTHYeCKOTO aHallu3a, pacIIMpeHue MU
yDryOneHne TakKuX NOHATHH Kak QyHKIMS U P,

33]13‘[1/[ JAUCHUIIINHBI

*  ¢opmupoBaHHEe y 00yYAIOMIMXCS TEOPETUUYECKHX 3HAHWN M NMPAKTHUECKUX HABBIKOB B TEOPHUU
TPUTOHOMETPUYECKHX psiioB Pypbe U Hadanax (yHKIMOHAIBHOTO aHAIN3A;

¢ IIOAroTOBKa cnymaTeneﬁ K U3Yy4YCHUIO CMEIKHBIX MAaTECMAaTUYCCKUX JUCIUITIINH,

* TIpuOOpeTeHHE HABHIKOB B NPUMEHEHHH METOJIOB MAaTeMaTH4eCKOro 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

VYK-1.1 Ananusupyet 3aaady, BeIJIENISSA 3TAbl €€ PELICHNUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKU aHAIU3UPYET M BBHIOMpAeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(pOopManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.3 PaccmarpuBaeT pasnuuHble BapHaHTHl PEIICHUS
3a]1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VK-6.2 CnocobeH  mjaHUpOBaTb  CaMOCTOSTEIIbHYIO
JEATEIbHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHANM3y IMPOAETIaHHYyI0 padory;
HAaXOIUTh U TBOPYECKH HMCIOIb30BaTh MMEIOIIMICS ONBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEaIM30BBIBATH TPACKTOPUIO
CaMopa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:



YMETb:

- OCHOBHBIE (DAaKTBl TEOPHHM TPHUIOHOMETPUYECKHX pPAI0B Dyphe aOCOMIOTHO HHTETPUPYEMBIX
(YHKUIMA: TOCTAaTOYHBIC YCIOBUS MIOTOUEUYHONW U PABHOMEPHOH CXOOUMOCTH;

- TeopeMbl O TMOYICHHOM HHTErPpHUpPOBaHMM U Aud(epeHIUpOBaHNUN, TOpsAAKEe YOBIBaHHA
K03 (pUIIMEHTOB, TEOpEeMy O CYMMHUPOBaHHUU PsiioB Dypbe METOAOM CPEIHUX apUPMETUUECCKUX U €€
HPUMEHEHHUS;

- OTIpeIeNIeHNE CXOJUMOCTH B METPUUECKHUX W JIMHEHHBIX HOPMUPOBAHHBIX MPOCTPAHCTBAX, IPUMEPHI
MIOJTHBIX U HETIOJHBIX MPOCTPAHCTB;

- IPUMEPHI TIOJIHBIX CUCTEM B JIMHEHHBIX HOPMHPOBAHHBIX ITPOCTPAHCTBAX;

- OCHOBHBIE MOHATHA Teopuu psinoB Pypre MO OPTOHOPMHUPOBAHHOM cHCTEME B OECKOHEUHOMEPHOM
€BKJIMIOBOM IPOCTPAHCTBE;

- OIpezieeHus] COOCTBEHHBIX M HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT IapaMeTpa, UX CBONCTBA;
TEOPEMBI 0 HEMIPEPHIBHOCTH, AU (HEepeHUNPOBAHUN U UHTETPUPOBAHUH TI0 MTAPAMETPY HECOOCTBEHHBIX
MHTETrpaJioB, MX MPUMEHEHNE K BHIYUCICHUIO HHTETPAJIOB;

- IOCTAaTOYHOE YCIIOBHE MpeacTaBieHus GyHKuunu uHTerpaiom dypee;

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

- OCHOBHBIE MTOHATHUS TEOPUU 0000IIEHHBIX PyHKIMA, TpeoOpa3oBanue Pypre 06001MIEeHHBIX (YHKINH,
€ro CBOWCTBA.

-pa3naratb (YHKIMH B TpPUrOHOMETpHueckuii psg PDypbe, HccienoBaTh €ro Ha PaBHOMEPHYIO
CXOIMMOCTb, OTIPENIENSTh OPSIOK YObIBaHUS KO3 dunneHToB Dyphe;

-HCCIIEIOBATh MOJHOTY CHCTEM B (DYHKIIHOHAJIBHBIX IPOCTPAHCTBAX;

-HACCIIEI0BATh CXOAMMOCTh M PABHOMEPHYIO CXOAMMOCTh HECOOCTBEHHBIX MHTEIPAJIOB C HapaMeTPOM,
i dhepeHIpoBaTh 1 UHTEIPUPOBATH UX T10 TAPAMETPY;

-TIpeCTaBIATh (PyHKUNU HHTErpanoM Dypbe; BHIIOIHATH IpeodpazoBanus Pypbe;

-ONepUpOBaTh C 000OIIEHHBIMU (PYHKIIUSIMH.

BJIAJIETh:

-MBIIUIEHHEM, METOAAMHU JT0OKA3aTEIbCTB MAaTEMaTHUECKUX YTBEPKACHH;

-HaBBIKaMH pabOTHI C psIaMu U nHTerpanamu Oypbe B pa3indHbIX popmax;

-HaBbIKaMH NIPUMEHEHUS H3YUEHHOW TEOPHH B MAaTEMaTHIECKUX U (PU3NUECKUX MPHIIOKCHUSX;
-yMEHHEM I0JIb30BaThCsS HEOOXOAMMOMN JINTEPaTypoil Uil peleHus 3a1ad.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOThI
pabora
| Tpuronomerpuueckue psiapl Oypbe s 5 10 10
abCOIOTHO MHTETPUPYEMBIX (QYHKLIUH.
) CymmupoBanue pagoB Dypbe MeTonoMm ) 5 )
CpeIHUX apUPMETUICCKUX.
3 Merpuueckue u JIMHEWHbIE 4 ] ]
HOPMHUPOBAHHBIE TPOCTPAHCTBA.
4 BbeckoneunomepHbie CBKJIMIOBBI 4 3 g
MIPOCTPAHCTBA.
Tpuronomerpuueckue psiapl Oypee s
5 ¢yHKUMH, aOCOMOTHO MHTETPUPYEMBIX C 2 6 6
KBaJIpaToM.
6 CobcTBeHHbBIE HWHTETPaJIbI " 5 6 6
HECOOCTBEHHBIE MHTETPAJIBI.
7 Wurerpan Oypoe. 4 12 12
] [IpocTpaHCTBO OCHOBHBIX (YHKIUH U ) 4 4
MPOCTPAHCTBO 00OOLICHHBIX (YHKLIUH.




[IpeobpazoBanne Dypbe 000OIICHHBIX
9 . 2 4 4
GyHKUIUH.
Hroro yacos 30 60 60
[TonroToBka k 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 4 (Becennuit)
1. Tpuronomerpuueckue psaasl Dypbe A1t abCOMOTHO UHTETPUPYEMbIX (DYHKLINH.

Jlemma Pumana. Tpuronomerpuueckue psapl Dypbe s aOCOMOTHO HHTETPUPYEMBIX (DyHKIIHIA,
cTpemiieHne ux KodpduuueHtoB kK Hymo. llpeacraBmenune wactuuHOM cymmbl psiga Dypee
uHTerpanoM 4epe3 sapo Mupuxute. Ilpunuun nokamuzaumu. Ilpusnaku uuam u Jlummmnoa
cxoguMocTH psaoB Dypwe, ciaeacTBUs U3 Npu3Haka Jlummmna. PaBHOMEpHas CXOAMMOCTH PSAIOB
®ypoe. [lounennoe wHTerpupoBanue u auddepennupoBanue psagoB Pypoe. [lopsaok yObIBaHUS
k03 punmentoB Dypre. Paasr Oypbe B koMIuiekcHOU popme.

2. CymmupoBanue psioB Oypbe METOIOM CPEAHUX apUPMETUIECKUX.

CymmupoBanue psgoB Dypre mMertoqoM cpefanux apudmernueckux. Teopembl Beiiepmirpacca o
OpUONIMKEHUH  HETPEepPHIBHBIX  (PYHKOMA  TPUTOHOMETPHUUYECKUMH M anre0panvdecKuMH
MHOTO4JICHAMH.

3. Metpuueckue 1 JUHEHHbIE HOPMUPOBAHHBIE IPOCTPAHCTBA.

Metpuueckiue ¥ JIMHEHHBIE HOPMHPOBaHHBIE NpPOCTpaHCTBA. CXOAMMOCTh B METPHUYECKUX
npocrpancTBax. IlosHble MeTpudeckue NpPOCTPaHCTBA, IIOJNHbIE JIMHEHHBIE HOPMUPOBaHHbBIE
(6anaxoBbl) npoctpancTBa. [lomHoTa mpocTpancTBa HemomHoTa mpocTpaHCTBa HENPEPHIBHBIX Ha
oTpe3ke (YHKIMH ¢ HMHTErpajJbHbBIMH HOpMaMu. CpaBHEHHE HOpPM: CpaBHEHHE paBHOMEPHOM
CXOIUMOCTH, CXOOUMOCTEN B CPETHEM M B CPENHEM KBaapaTWIHOM. [IodHBIE CHCTEMBI B IMHEHHBIX
HOPMHUPOBAHHBIX IIPOCTPAHCTBAX.

4. beCKOHEYHOMEPHBIE €BKJINI0BBI IPOCTPAHCTBA.

beckoHeUHOMEpPHBIE EBKJIMIOBBI NMPOCTpaHCTBA. Pan Pypbe MO OPTOHOPMHPOBAHHOW CHCTEME.
MunumManbHOe cBoiicTBo ko3dunmentoB Dypwe, HepaBeHCTBO beccens. PaBenctBo Ilapcesains.
OpTOHOPMHUPOBAaHHBIM 0a3uc B OECKOHEUHOMEPHOM E€BKIMAOBOM MpocTpaHcTBe. [mibpOepToBbI
npoctpancTBa. HeoOxoauMoe 1 JOCTaTOuHOE YCIOBUS IS TOTO, YTOOBI IIOCIEA0BATEILHOCTD YHCEI
SIBJISUIACH TIOCIIENOBATENbHOCTBIO Kod(unuenToB dypre 37IeMeHTa THiIL0EepTOBa MPOCTPAHCTBA C
(UKCHPOBAaHHBIM OPTOHOPMHUPOBAHHBIM 0Oa3ucoM. CBs3b MOHATHH TOJHOTHI M 3aMKHYTOCTH
OPTOHOPMHPOBAHHON CHUCTEMBI.

5. Tpuronomerpuueckue psaasl Oypbe st GyHKUIUH, aOCONIOTHO HHTETPUPYEMBIX C KBaJPaTOM.

Tpuronomerpuyeckue psasl Pypbe A (QyHKIMH, aOCONIOTHO HMHTETPUPYEMBIX C KBaJpPaTOM.
ITonHOTA TpUTrOHOMETpHUECKON cHcTeMBbl, paBeHCTBO IlapceBans. IlomHOTa CHCTEMBI MOJIMHOMOB
Jlexannpa.

6. CoOcTBEeHHBIE MHTETPaJIbl 1 HECOOCTBEHHBIE HHTETPATIBI.




CoOcTBeHHBIE MHTETPAJIbl, 3aBUCALINE OT MapaMeTpa U uX cBoicTBa. HecoOCTBeHHbIE MHTEIrpabl,
3aBHCALINE OT NapaMerpa; paBHOMepHas cxoauMmocTs. Kpurepuii Komm paBHOMEpHOH cX0qUMMOCTH,
npu3Hak  Beitepmrpacca. Ilpusnak [dupuxne. HemnpepsiBHOCT, auddepeHInpoBaHue H
MHTErPUPOBAaHKUE 10 HapameTpy HECOOCTBEHHBIX HHTErpaioB. [IpuMeHeHHe TEOpuM HHTETpajioB,
3aBHCALIMNX OT MapaMeTpa, K BBIYHMCICHHUIO OMpENeNeHHBIX uHTerpanoB. MHterpansl Jdupuxie u
Jlanmaca. MaTerpanst Diinepa - raMmma u 0eta-QyHKINH.

Bripaxenue 6eta-pyHKIMH Yyepe3 raMMa-QyHKITUIO.
7. Narerpan @ypee.

Unterpan ®ypwe. [lpencraBnenne ¢ynknun wuHTerpaiom @ypoe. I[lpeobpazoBanue Dypne
a0COJFOTHO MHTErpHpyeMoil (PyHKIMM M €ro CBOWCTBA: HENPEPBIBHOCTH, CTPEMIICHHE K HYIIO Ha
oeckoneunocti. Popmynsl obpamienus. [IpeoOpazoBanne Dypbe NPOU3IBOJHOH M MPOU3BOTHAS
npeobpazoBanus Oypee.

8. IIpocTpaHCcTBO OCHOBHBIX (DYHKIMK M MPOCTPAHCTBO 000OIIECHHBIX (DYHKLINH.

[TpocTpaHCTBO OCHOBHBIX (YHKIHMH W MPOCTPAHCTBO 0000IIEHHBIX (yHKIWH. PerymspHeie u
CUHTYJISIpHBIE 00001IeHHbIe QyHKIHU. Jlenbra-QpyHKIus. YMHOKeHHEe 0000IICHHON Ha OECKOHEYHO
muddepennupyemyo. CXxonuMocTb B IpOCTpaHcTBe 0000meHHbIX GyHKkumid. JuddepenuupoBanue
0000IIEHHBIX QYHKITHH.

9. IlpeobpazoBanue Pypre 0000MIEHHBIX QYHKITHHA.

[IpeobpazoBanne Dypre 0000meHHbIX (yHkmiA. [IpeoOpazoBanne Dypbe MNPOU3BOMHONW H
npou3BoxHas mpeodpazoBanus Dypobe.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, OCHAIlEHHAs TOCKOH, MyJIbTUMEINA IIPOEKTOPOM, SKPAaHOM U MUKPO(DOHOM.
6.IlepeuyeHnb pexoMeHYeMOM JIMTEPATYPhI

OcHoBHas 1uTeparypa

1. Jleknuu 1o MaremMaruieckomy anaiu3y [Tekcr] : B 2-x 4. : yue6.moco0.ams ctyn.By3oB. Y. 2 /I E.
HWBanos .— M. : M®THU, 2000 .— 230 c.

2. Kypc maremaruueckoro aHanmsa [Tekcr] : yueo. mocobue jist By30B / A. M. Tep-Kpuxopos, M. 1.
[abynun .— 5-e uzn. — M. : BUHOM. J1a6. 3nanwmii, 2013 .— 672 c.

3. CoopHuk 3a1a4 no Mmaremarndeckomy ananusy [Tekct] : B 3 T. T. 2 : UnTerpainsl. Psanpr : yueb.
nocobwue st By3oB / JI. JI. Kynpsisue [u ap.] .— 2-e u3a., nepepad. u gon. — M. : @uzmatnurt, 2003,
2009, 2012 .— 504 c.

4. CoopHUK 3aa4 1o MareMaTrueckomy aHanuzy [Tekcet] : B 3 4. Y. 3 : DyHKIIMHA HECKOIBKUX
nepeMeHHbIX : yueb. nocobue ans By30B / JI. 1. Kynpsasues [u ap.] ; mox pen JI. 1. Kynpsisuesa .— M.
: Hayka : ®uzmarnut, 1995 .— 496 c.

5. Kparkuii kypc Mmaremarndeckoro aHanmsa [Texct] : yaeOnuk aiis By3os / JI. J1. Kyapsiues .— 3-e
u3J., nepepad. — M. : dusmarnut, 2002 ,2003, 2005 .— T. 2 : Iuddepennnanproe u HHTErpaIbHOE
ucuucieHus: GyHKUUI MHOTUX MepeMeHHbIX. ['apMonnueckuit ananus. - 2002. - 424 c.

6. Jlekunun no maremaruueckomy anaiusy [ Tekcr] : yueOHuK 17151 By30B / O. B. becoB .— M. :
®usmaniut, 2014 .— 480 c.

7. Jlekuun no maremarnueckomy ananusy [Tekcr] : B 3 u. Y. 3 : yue6. nocobue asns By30B. KpaTtHsie
uHTerpansl. [apmonndeckuit ananmus / A. 0. [lerpoBud ; M-Bo 0OpazoBanus U Hayku, Mock.
¢wu3.-rexd. uH-T (roc. yH-t) .— M. : MOTHU, 2013 .— 311 c.

8. Jlexmuu mo marematudeckomy aHanu3sy [Tekcr] : Y. 2 : yue6. mocobue mis By3oB / I. H. SIkoBneB .—
2-e u3j., nepepad. u gon. — M. : DUSMATIIUT, 2004 .— 332 c.

JomnonHurensHas aureparypa



1. Kypc maremarndeckoro ananuza [Tekct] : B 2 T. : yueOHUK I BY30B : jion. M-BoM 00pa3zoBaHuUs
CCCP. T. 1/ C. M. Hukonsckuii .— 3-e u3a., nepepad. u gorn. — M. : Hayka, 1983 .— 464 c.
2. Kypc maremarnueckoro ananusa [Tekcr] : B 2 T. : y4eOHHK 7151 By30B : 1o11. M-BoM 00pa3oBaHus
CCCP. T. 2 / C. M. Huxkonbckuii .— 3-e u3fl., nepepad. u gon. — M. : Hayka, 1983 .— 448 c.

3. DnemeHTHl Teopur GyHKIWH 1 QyHKIIMOHAILHOTO aHanu3a [Teker] : yaeOHHK Jutst By30B / A. H.
Kommoropog, C. B.domun .— 7-¢ u3n. — M. : ®usmariut, 2004, 2006, 2009, 2012 .— 572 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. http://lib.mipt.ru/catalogue/1195/?page=0 — snexTpoHnas oubnmmoreka dusrexa, pasjaen «AHAIH3.
Y4eOHUKH 110 HIIEMEHTapHOMY aHAJIH3Y».

2. http://www.exponenta.ru — 00pa3oBaTeIIbHbII MATEMaTHYECKUI CaMT.

3. http://mathnet.ru — oOmepoccuiickuii MaTeMaTH4eCKuii opTall.

4. http://www.edu.ru — ¢penepanpabIi TopTan «Poccuiickoe oOpa3zoBaHue.

5. http://benran.ru —6ubnuoreka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazeMun Hayk.

6. http://www.i-exam.ru — enuHbIi IopTan MHTEpHET-TecTUpOBaHUS B chepe oOpa3oBaHusl.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHAX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

HpI/IBG,I[eHLI B CXKXCTOJHO paSpa6aTLIBaeMBIX JOMAIIHUX 3aJaHUAX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: IIpuknaagHas MaTemMaTHka, KOMIIBIOTEPHBIE HAYKH W HHKEHEPHS
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITebHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUThb U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pe3ynbrare n3ydeHus AUCIUTUIMHBL «] apMOHUYECKHI aHAITN3Y» 00yUYaIONIMIACS JOJIKCH:

3HATb:

- OCHOBHBIE (DAaKTBl TEOPHHM TPHUIOHOMETPUYECKHX pPAI0B Dyphe aOCOMIOTHO HHTETPUPYEMBIX
(YHKUMA: TOCTAaTOYHBIC YCIOBUS MIOTOUEUYHONW U PABHOMEPHOH CXOOUMOCTH;

- TeopeMbl O TOYICHHOM HHTErPpHUpPOBaHMM U Aup(epeHIUpOBaHNUN, TOpsAAKEe YOBIBaHHA
K03 (hUIIMEHTOB, TEOpeMy O CyMMHUPOBaHHUU PsiioB Dypbe METOAOM CPEIHUX apUPMETUYECCKUX U €€
HPUMEHEHHUS;

- OTIpeleNIeHNE CXOJMMOCTH B METPHUUECKHUX W JIMHEHHBIX HOPMUPOBAHHBIX MPOCTPAHCTBAX, TPUMEPHI
MIOJTHBIX YU HETIOJHBIX MPOCTPAHCTB;

- IPUMEPHI TIOJIHBIX CUCTEM B JIMHEHHBIX HOPMHPOBAHHBIX ITPOCTPAHCTBAX;

- OCHOBHBIE MOHATHA Teopuu psinoB Pypre MO OPTOHOPMHUPOBAHHOM cHCTEME B OECKOHEUHOMEPHOM
EBKJIMI0BOM IPOCTPAHCTBE;

- OIpezieeHus] COOCTBEHHBIX M HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT IapaMeTpa, UX CBONCTBA;
TEOpPEMBI 0 HEMPEPHIBHOCTH, AU (HEepeHINPOBAaHUN U HHTETPUPOBAHUH TI0 MAPAMETPY HECOOCTBEHHBIX
MHTETrpaJioB, MX MPUMEHEHNE K BHIYUCICHUIO HHTETPAJIOB;

- IOCTAaTOYHOE YCIIOBHE MpeacTaBieHus (pyHKuunu uHTerpaiom dypee;

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

- OCHOBHBIE MTOHATHUS TEOPUU 0000IIEHHBIX PyHKIMA, TpeoOpa3oBanue Pypre 06001MIeHHBIX (YHKINH,
€ro CBOWCTBA.

yMeThb:

-pa3naratb (YHKIMH B TpPUTrOHOMETpHueckuii psn Dypbe, HccienoBaTh €ro Ha PaBHOMEPHYIO
CXOIMMOCTb, OTIPENIENSATh OPSIOK YObIBaHUS KO3 dunneHToB Dyphe;

-HCCIIEIOBATh MOJHOTY CHCTEM B (DYHKIIHOHAJIBHBIX MPOCTPAHCTBAX;

-HCCIIEI0BATh CXOAMMOCTh M PABHOMEPHYIO CXOAMMOCTh HECOOCTBEHHBIX MHTEIPAJIOB C HapaMeTpOM,
i dhepeHIpoBaTh 1 UHTEIPUPOBATH UX T10 APAMETPY;

-TIpeCTaBIATh PyHKINHU UHTErpanoM Dypbe; BHIIOIHATH IpeodpazoBanus Pypbe;

-ONepUpOBaTh C 000OIIEHHBIMU (PYHKIIUSIMH.

BJIaJeTh:

3. ep

-MBILIUIEHHEM, METOAAMHU JT0KA3aTEIbCTB MAaTEMaTHUECKUX YTBEPKACHHN;

-HaBBIKaMH pabOTHI C psIaMu U HHTerpanamu Oypbe B pa3indHbIX popmax;

-HaBBIKaMH NIPUMEHEHUS H3YUECHHOW TEOPHH B MAaTEMaTUYECKUX U PU3NUECKUX MPUIIOKCHUSX;
-yMEHHEM IOJIb30BaThCsS HEOOXOAMMOMN JINTEPaTypoil Ui peIeHns 3a1ad.

€4YCHb THUIIOBBLIX (l'lpl/IMeprIX) BOIIPOCOB, 33}131{1/1]7[, TEM JIsl MOATOTOBKH K TEKYIIEMY KOHTPOJIIO




Texkymuii KOHTPOJb OCYIIECTBISIETCS Ha OCHOBE OambHO-pedTHHroBoi cucrembl (BPC) onenkn
3HaHWU 1Mo wu3yyaemMod mucuuivinHe. BPC y4uThIBaeT BBINOJHEHHWE CTYAEHTAMH COBOKYIHOCTH
JOMAaIIHUX 33/JlaHUi M KOHTPOJIBHBIX PAa0bOT B COOTBETCTBMM C Y4eOHbIM IUTaHOM. JlaHHBIE O
MOCEIAEMOCTH M TEKYLIeH yCIeBaeMOCTH BHOCATCS MPENOAABATENSIMU B CHEHHUAJIBHBIC JKypHANbl U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JAOMAIIIHUX 33JaHU OCYLIECTBISIETCS B TEYSHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTyAGHT 00s3aH NPEJOCTAaBUTh pELICHWE 3aJadd JIOMAallHEero 3aJaHus B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOMPOCHI IPENOAaBaTeNs M HAMKHCaThb KOHTPOJIbHYIO paboTy IO
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HAHUE MOHATUN M yTBEPKACHUM IO TEMaM CIAaBa€MOTO 33JIaHUs
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOIHEHWS KOHTPONBHOW palbOTHI HENb3s I0Jb30BAThCS MOMOIIBIO JIPYTHX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIe(POHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

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

4. Teopembl BepliepmTpacca 0 NpHONMKEHUN HETPEPHIBHBIX (QYHKIUH TPUTOHOMETPUYECCKHMHU WU
anreOpanyecKUMHU MHOTOWICHAMH.

5. HepasenctBo beccens.

6. PaBeHnctso IlapceBas.

7. Teopema Pucca-®umepa.

8. IlpeobpazoBanue Pypne, oOparHoe mpeoOpazoBanue Dypre.

Kputepun onennBanus

Onenka «ommyHO (10)» BeIcTaBiusieTcss OOyYamOLIEMyCs, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPAKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;

omleHka «ormimu4HO (9)» BBICTaBNIAETCS OOydaromieMycs, €Clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATh UX Ha MPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MNPUHATHIX PELICHUH, HO TPU 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpbIE ObUIN
CaMOCTOSATEJIEHO OOHAPYKEHbI U HCIIPABIICHBI;

olleHKa «OoTIM4YHO (8)» BBICTaBNIAETCS OOydaromieMycs, €clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MNPUHATHIX PELICHWH, HO HpHU 3TOM OBUTM JAOMYLICHbI HEOOJbIIME HETOYHOCTH, KOTOPBIE IOJICEe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIACTCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHbIE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLIEHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT IPHUMEHSATh IOJlyueHHbIE 3HaHHWSA Ha MPAKTUKE, HO JOITyCKaeT
HeOOoJIbIINE OIMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOIO (5)» BHICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/1araeT €ro, yMeeT IPHUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PEeLICHUH 3a7ad;

OLICHKA «YIOBJIECTBOPHUTENBHO (4)» BBICTABISIETCS OOydaroleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapPYyIICHUS
JIOTUYECKOW MOCIIEI0BATEIbHOCTH B N3JI0KEHUH MMPOrPaMMHOI0 MaTepuaa, €Clid Py 3TOM OH BIIaJeeT
OCHOBHBIMU pa3jiellaMi y4eOHOW IporpaMmbl, HEOOXOAMMBIMU JUIS AaJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;



OLICHKA «YJOBJIECTBOPUTENIHHO (3)» BBICTABIACTCS OOydaroLIeMycs, NMOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyIICHUS
JIOTUYECKOHM TIOCIIEIOBATEIbHOCTH B H3JIOKEHHM IIPOIPAMMHOIO Marepuala, He BIaJCIOLIeMy
HEKOTOPBIMH pa3liellaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONTyYeHHbIC 3HAHHS IO
o0pa3ily B CTaHJapTHOM CUTYallHH;

OIICHKA «HEYJIOBJICTBOPUTEIHHO (2)» BBICTABISAETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YacTH OCHOBHOTO CONEPXKaHUS Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyITHPOBKaX OCHOBHBIX MOHSTHI AUCIUIUIMHBI M HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 337134,

OLIEHKA «HEYIOBIETBOPUTENHHO (1)» BbICTaBIsieTcs 00yyaromeMycs, MoKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu npoBeneHun ycTHOro ’K3ameHa oOydarolmeMycs IpeAoCTaBisieTcs | acTpPOHOMHYECKMH 4ac Ha
noarotoBky. Ompoc oOyuaromerocst mo OWJIETYy Ha yCTHOM 3K3aMEHE He JOJDKEH NPEBBIATh JIBYX
ACTPOHOMHMYECKHUX 4acoB. Bo Bpems npoBeaeHHs 3K3aMeHa 00ydaroLIiecsi MOTYT MOJIb30BaThCs TOJIBKO
[IPOrpaMMOM TUCLUIIUHBI.



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 TOBY30BCKON TIOJTOTOBKE
A. A. BopoHosn
« » 2019

BaﬂﬂbHO-peﬁTHHFOBaH CHUCTEMA OLEHKH 3HAHMM CTYACHTOB
Juctunnuua: 'apMoHnuyeckuii 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 0TBET HauuciseTcs no gopmyne N*7, rae N = 3 — npenBapurenbHas

OIICHKAa 3a YCTHBIA OTBET MO AecATHOAIbHOW mmkane. Ecmu N=1, 2, To uToroBas olleHKa
coBmazmaet ¢ 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. kadenpoit I'.E. UBanos




