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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 pas3iIH4YHBIE BapUaHTHl PELICHUS
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:

- OCHOBHBIC (DaKTBl TEOPHHM TPHUTOHOMETPHYECKHX pPII0oB Dyphe aOCONMIOTHO HHTETPUPYEMBIX
(YHKIWA: TOCTAaTOYHBIC YCIOBUS MIOTOUEUYHOW U PABHOMEPHOH CXOIUMOCTH;

- TEOopeMbl O TOWICHHOM WHTErpHpOBaHMM W Au((EepeHIHpPOBaHUHN, TOpPSAAKEe YOBIBaHHS
KO3 GHULIUEHTOB, TEOPEMY O CyMMHPOBaHHU Ps1oB Pypbe METOJOM CpeTHHX apU(PMETHUECKUX U ee
PUMCHEHHS;

- OIIPEZEJICHUE CXOIUMOCTH B METPHUUECKUX M JIMHEHHBIX HOPMHPOBAHHBIX MIPOCTPAHCTBAX, IPUMEPHI
TIOJTHBIX M HETIOJHBIX MPOCTPAHCTB;

- IPUMEPHI TIOJIHBIX CHCTEM B JIMHEHHBIX HOPMUPOBAHHBIX IPOCTPAHCTBAX;

- OCHOBHBIC MOHATHS TeopuH psioB Dypre MO OPTOHOPMHUPOBAHHOHN CHCTEME B OCCKOHEYHOMEPHOM
eBKJINZOBOM NIPOCTPAHCTBE;

- Ompe/IeIeHNs] COOCTBEHHBIX U HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT IapaMeTpa, HX CBOMCTBA;
TEOPEMBI O HENIPEPHIBHOCTH, AU (HEepeHIIMPOBAaHUN 1 MHTETPUPOBAHNH 110 TIapaMeTpy HeCOOCTBEHHBIX
MHTETrPaJIOB, MX MPHUMEHEHNE K BEIYUCICHUIO HHTETPAJIOB;

- IOCTaTOYHOE yCJIOBHUE MpeAcTaBlIeHNs QyHKIMN HHTErpaioM Dypbe;

- mpeoOpazoBanue Oypbe aOCONMIOTHO HHTETPUPYEMO (DYHKIIMH M €r0 CBOWCTBA;

- OCHOBHBIC MTOHATHS TEOPUU 0000IIEHHBIX PYHKIHIA, IpeoOpazoBanue Dypre 0000MEeHHBIX (DYHKIINH,
€ro CBOWCTBA.

-pasnaratb (YHKIMH B TpUrOHOMETpHueckuii psn PDypbe, HccienoBaTh €ro Ha PaBHOMEPHYIO
CXOIMMOCTb, OTIPENIENSTh OPSIOK YObIBaHUS KO3 duineHToB Dyphe;

-HCCIIEIOBATh MOJHOTY CHCTEM B (DYHKIIHOHAJIBHBIX MPOCTPAHCTBAX;

-HICCIIEI0BATh CXOAMMOCTh M PABHOMEPHYIO CXOAMMOCTh HECOOCTBEHHBIX MHTEIPAJIOB C HapaMeTPOM,
i dhepeHIpoBaTh 1 UHTEIPUPOBATH UX T10 TAPAMETPY;

-TIpeCTaBIATh PyHKINU HHTErpanoM Dypbe; BHIIOIHATH Ipeodpa3zoBanus Pypbe;

-ONepUpOBaTh C 000OILIEHHBIMU (PYHKIIUSIMH.

BJIAJIETh:

-MBIIUIEHHEM, METOAAMHU JT0KA3aTEIbCTB MAaTEMaTHUECKUX YTBEPKACHHN;

-HaBBIKaMH pabOTHI C psiiaMu U nHTerpanamu Oypbe B pa3nndHbIX popmax;

-HaBBIKaMH NIPUMEHEHUS H3YUEHHOW TEOPHH B MAaTEMaTUYECKUX U PU3NUECKUX MPHIIOKCHUSX;
-yMEHHEM TO0JIb30BaThCsS HEOOXOAMMOMN JINTEPaTypoil Ui pelieHus 3a1ad.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Tpuronomerpudeckue psapl Dypbe s 5 5 7
a0COIIOTHO MHTETPUPYEMBIX (QYHKIIHH.
) CymmupoBanue psnoB Pypre meromom ) 1 5
CpenHUX apru(PpMETHIESCKHX.
3 MeTtpuueckue u JIMHEWHbIC 4 4 4
HOPMUPOBAHHBIE IPOCTPAHCTBA.
4 beckoneunomepHble eBKJINOBBI 4 4 4
MPOCTPAHCTBA.
Tpuronomerpudeckue psapl Dypbe st
5 (dyHKIMH, aOCOMOTHO MHTETPUPYEMBIX C 2 3 6
KBaJpaToM.
6 CoOcTBeHHbBIE MHTErpaibl u 5 3 4
HECOOCTBCHHBIC HHTETPAJIBI.
7 WNurerpan @ypsoe. 4 6 7




[IpocTpaHCTBO OCHOBHBIX (YHKIUH U
8 y 2 2 4
MPOCTPAHCTBO 000OUICHHBIX (QYHKLIUH.
[IpeoOpazoBanne Dypbe 0000MIEHHBIX
9 o 2 2 4
(dyHKIUH.
Nroro gacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

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

Cemecrtp: 4 (Becennuit)
1. Tpuronomerpuueckue psiasl Dypbe A1t abCOMOTHO UHTETPUPYEMBIX (QYHKIINH.

Jlemma Pumana. Tpuronomerpuueckue psasl Oypse s aOCOMOTHO MHTETPUPYEMBIX (DYHKIIMIA,
CTpeMiieHHe WX Ko3(pPUIHMEHTOB K Hymo. [IpencraBieHune dYacTU4HOM cymmbl psita Dypbe
nHTerpagoM d4epes saapo Hupuxne. Ilpunnun noxammzanmu. IlpusnHakm Juen u Jlunmmna
CXOAMMOCTH psifioB Dypbe, ciaeACTBUs U3 Npu3Haka Jlunmmuna. PaBHOMEpHas CXOAMMOCTb PsOB
®ypoe. [lounennoe unTerpupoBanue u auddepenuupoanre psagoB Pypoe. Ilopsanok yObiBaHUS
ko3 durtuentoB dypre. Paasr Dypbe B kKoMILIEKCHON (opMe.

2. CymmupoBanue psanoB Pypbe METOOM CPEAHUX apu(pMETHIECKUX.

CymMmupoBanue psaoB DPypse merogoM cpeanux apudmernueckux. Teopembl Beiiepmrpacca o
OpUOIMKEHUH  HENpPephIBHBIX  (YHKIMH ~ TPUTOHOMETPUYECKUMH W anreOpandeckuMu
MHOTOUYJIEHAMH.

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

Mertpuueckre M JIMHEHHBIE HOPMHMPOBaHHBIE IPOCTpaHCTBA. CXOAMMOCTb B METPUUYECKUX
npocTtpaHcTBax. IlomHble MeTpUYEeCKHME TPOCTPAHCTBA, ITOJHBIE JMHENHBIE HOPMHUPOBAHHBIE
(6anaxoBbl) mpocTtpaHcTBa. [lonHoTa MpocTpancTBa  HemonHoTa MpocTpaHCTBa HEMPEPHIBHBIX HA
oTpe3ke (QYHKIUH ¢ HMHTErpajibHbIMH HopMamu. CpaBHEHHE HOPM: CpaBHEHHE pPaBHOMEpPHOU
CXOAMMOCTH, CXOIUMOCTEN B CPEIHEM U B CpeJHEM KBagpaTHuHOM. [loyHble cucTeMBl B IMHEMHBIX
HOPMHUPOBAHHBIX POCTPAHCTBAX.

4. BeCKOHe‘lHOMepHBIC CBKJIMIOBEI ITPOCTPAHCTBA.

beckoHeuHOMEpHBIE €BKIMAOBBI IpocTpaHcTBa. Psan Dypbe 1O OPTOHOPMUPOBAHHOW CHUCTEME.
MunumanbsHOe cBoiicTBO k03(duunentoB dypwe, HepaBeHCTBO beccens. PasenctBo Ilapcesains.
OpTOHOPMHUPOBAHHKIM 0a3uc B OCCKOHEUHOMEPHOM EBKIMJIOBOM MPOCTpaHCTBe. [ MIbOEPTOBEI
npoctpancTBa. Heobxoqumoe u 10CTaToqHOE YCIOBHSL AJISl TOTO, YTOOBI IOCIIEI0BATEIIEHOCTD YHCEI
SBJSUIACh MOCIIEOBATENbHOCTEIO Kod(duimenToB Dypbe 31eMeHTa THiIb0epToBa MPOCTPAHCTBA C
(PMKCUPOBAaHHBIM OPTOHOPMHUPOBAHHBIM 0Oa3ucoM. CBsi3p MOHATHA MOJHOTHL M 3aMKHYTOCTH
OPTOHOPMHUPOBAHHON CUCTEMBI.

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

Tpuronomerpuueckue psapl Oypbe mig QyHKOMHA, aOCONIOTHO HMHTETPUPYEMBIX C KBaIpaTOM.
[TonHOTa TpPUrOHOMETPUYECKON cHCTEMBbI, paBeHCTBO IlapceBans. IlosHOTa CHUCTEMBI MOJIMHOMOB
Jlexaunnpa.

6. CoOcTBEHHBIE HHTETPAJIbl U HECOOCTBEHHBIE HHTETPAIbI.




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. becos O.B. Jlexuuu no maremarnueckoMmy ananuzy. — M.: @usmarmut, 2014.

7. TerpoBuu A.1O. Jlekuuu mo marematuueckomy ananusy. U.3. Kparasie uHTEerpasisl.
I'apmonnueckuii ananuz. M.: MOTH, 2013.

8. Sxosnes [.H. Jlekiuu no marematudeckomy ananusy, 4.2 — M.: ®uzmariurt, 2002, 2004.

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 151 By30B : 1o11. M-BoM 00pa3oBaHus
CCCP. T. 2 / C. M. Hukonbckuii .— 3-e u3fl., nepepad. u gon. — M. : Hayka, 1983 .— 448 c.



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

Kynpssues, JI. .

Kparkwuii kypc maremarudeckoro ananuza [Texcr]: B 2 T. T. 2. luddepennmanbHoe U HHTETPAILHOE
ucuucieHus: GyHKUUI MHOTUX MepeMeHHbIX. ['apMoHnuecknil ananu3 : yueOHuK aj1st By30s / JI. 1.
Kynpsiues .— 3-e uzn., nepepad. — M. : @usmaniut, 2005 .— 424 c. -[Ipeam. ykas.: c. 420-424. -
ISBN 5-9221-0185-4 (B miep.).

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

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

3. http://mathnet.ru — oOmepoccuiickuii MaTeMaTH4eCKHii OpTall.

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

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

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHAX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

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



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa

IIpO(l)I(l.]Ib NMOATOTOBKMU: Bbecnmtoraeie ABUAITMOHHBIC CUCTCMbI
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
kadeapa BbICIICH MaTeMaTuKU

Kypc: 2

kBaTuuKkanus: OaxanaBp

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

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

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,

MNPUMCHATH CHCTEMHBIN noaxon Ajisd pCIICHUA

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
MOCTaBJICHHBIX 3a/1a4

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

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

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

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

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pe3ynbrare n3ydeHus AUCIUTUIMHBL «] apMOHUYECKHI aHAITN3Y» 00yUYaIONIMIACS JOJIKCH:

3HATb:

- OCHOBHBIC (DaKTBl TEOPHHM TPHUTOHOMETPHYECCKHX pPIIoB Dyphe aOCOIIOTHO HHTETPUPYEMBIX
(YHKIWH: TOCTAaTOYHBIE YCIOBUS MIOTOUEYHOW U PABHOMEPHOH CXOIUMOCTH;

- TEOpeMbl O TOWICHHOM WHTEIpHpOBaHMM W Aud(EepeHIHpPOBaHUN, TOpPSAAKEe YOBIBaHHS
K03 GHULIUEHTOB, TEOPEMY O CyMMHPOBAaHHU Ps1oB Pypbe METOJOM CpeTHHX apU(PMETHUECKUX U ee
PUMCHEHHS;

- OIIPEZEJICHUE CXOIUMOCTH B METPHUUECKUX M JIMHEHHBIX HOPMHPOBAHHBIX MTPOCTPAHCTBAX, IPUMEPHI
TIOJTHBIX M HETIOJHBIX MPOCTPAHCTB;

- IPUMEPHI TOJIHBIX CUCTEM B JIMHEHHBIX HOPMUPOBAHHBIX IPOCTPAHCTBAX;

- OCHOBHBIC MOHATHS TeopuH psioB Dypre MO OPTOHOPMHUPOBAHHOHN CHCTEME B OCCKOHEYHOMEPHOM
eBKJINZOBOM NIPOCTPAHCTBE;

- Ompe/IeIeHUs] COOCTBEHHBIX M HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT IapaMeTpa, NX CBOWCTBA;
TEOPEMBI O HENIPEPHIBHOCTH, AU (HEepeHIIMPOBAaHUN 1 MHTETPUPOBAHUH 110 TIapaMeTpy HeCOOCTBEHHBIX
MHTETrPaJIOB, MX MPUMEHEHUE K BEIYUCICHUIO HHTETPAJIOB;

- IOCTaTOYHOE yCJIOBHUE MpeAcTaBIeHNs QyHKIMK HHTErpaioM Dypbe;

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

- OCHOBHBIC MTOHATHUS TEOPUU 0000IIEHHBIX PYHKIHIA, IpeoOpazoBanue Dypre 0000MEeHHBIX (DYHKIINH,
€ro CBOWCTBA.

yMeThb:
-pasnaratb (YHKOMH B TpPUTOHOMETpHueckuii psn PDypbe, HccienoBaTh €ro Ha PaBHOMEPHYIO
CXOJIMMOCTb, OTIPENIENSATh OPSIOK YObIBaHUS KO3 dunreHToB Dyphe;
-HCCIIEIOBATh MOJHOTY CHCTEM B (DYHKIIHOHAJIBHBIX MPOCTPAHCTBAX;
-HACCIIEI0BATh CXOAMMOCTh M PAaBHOMEPHYIO CXOAMMOCTh HECOOCTBEHHBIX MHTEIPAJIOB C HapaMeTPOM,
i dhepeHIpoBaTh 1 UHTEIPUPOBATH UX T10 APAMETPY;
-TIpeCTaBIATh PyHKINHU HHTErpanoM Dypbe; BHIIOIHATH IpeodpazoBanus Pypbe;
-ONepUpOBaTh C 000OIIEHHBIMU (PYHKIIUSIMH.

BJIA/IETh:
-MBIIIUICHHEM, METOJIaMH JI0Ka3aTeIbCTB MaTEMAaTHYECKUX YTBEPIKICHUH;
-HaBBIKaMH pabOTHI C psIaMu U HHTerpanamu Oypbe B pa3indHbIX popmax;
-HaBBIKaMH MTPUMEHEHUS N3yYCHHOW TEOPUH B MATEMAaTHYCCKUX U (PU3MUSCKUX TPHIIOKECHHSIX;
-yMEHHEM TO0JIb30BaThCsS HEOOXOAMMOMN JINTEPaTypoil Ui pelieHus 3a1ad.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




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
o0y4yarommxcst

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

4. Teopembl BepliepmTpacca o0 NpHONMKEHUN HETPEPHIBHBIX (QYHKIUH TPUTOHOMETPUYECCKHMHU WU
anreOpanyecKUMHU MHOTOWICHAMH.

5. HepasenctBo beccens.

6. PaBeHnctso IlapceBas.

7. Teopema Pucca-®umepa.

8. IIpeobpazoBanue Pypne, oOparHoe mpeoOpasoBanue Dypre.

Kputepun onennBanus

Onenka «ommyHO (10)» BeIcTaBiusieTcss OOy4YamOLIEMycCs, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;

omleHka «oTmmu4HO (9)» BBICTaBNIAETCS OOy4aromieMycsi, €clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MNPUHATHIX PELICHUH, HO TPU 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpble ObUIN
CaMOCTOSATEJILHO OOHAPYKEHbI U HCIIPABIICHBI;

olleHKa «oTIM4YHO (8)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHWA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MNPHUHATHIX PELICHWH, HO HpHU 3TOM OBUTM JAOMYLICHbI HEOOJbIIME HETOYHOCTH, KOTOpBIE IIOJICEe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepuall, TPaMOTHO H 110
CYLIECTBY H3JlaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHbIE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHbBIE OIIMOKHM NP PELICHUH 3a/1a4;

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

OLIEHKa «XOpOILO (5)» BHICTABIACTCS 00y4alOIIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PEeLICHUH 3a7ad;

OLICHKA «YIOBJIECTBOPHUTENBHO (4)» BBICTABISICTCS OOydaroleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIUPOBKH 0a30BBIX TOHSATHH, HapPYyIICHUS
JIOTUYECKOW MOCIIEI0BATEILHOCTH B N3JI0KEHUH MIPOrPaMMHOI0 MaTepuaa, €Clid Py 3TOM OH BIIaJeeT
OCHOBHBIMU pa3jiellaMi y4eOHOW IporpaMmbl, HEOOXOAMMBIMU JUIA 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




