o JUCHMUIIJIMHE:
0 HANIPpaBJI€HHUIO:

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)
I'apMonnyeckuil aHanu3
OJIEKTPOHHKA U HAHO3JIEKTPOHUKA

npo¢uib NOArOTOBKHU: MuKpo- 1 HaHOZJIEKTPOHHKA

Kypc:
KBaJIU(PUKALMSA:

®usrex-mrkoia Anekrporuku, otonnku u Monexymnsproit duzuku

kadeapa BbICIICH MaTeMaTUKN
2
Oakanasp

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

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

CamocrosrensHas padora: 90 gac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiu:

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

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciiei maremaruku 21.05.2020



AHHOTANMA

lapmoHnueckuii aHanu3 — pas3gesl MaTeMaTHKH, H3YYalolluii CBOWCTBa (YHKUMH HA OCHOBE UX
NPEACTaBICHUS B BHJEC TPUIOHOMETPUYECKHX PsJIOB WIM MHTErpajoB. B Kkypce paccmarpuBaroTcs
KJIACCHYECKUE BOMPOCH T€OpUH PAnoB Dypbe: MOTOUEUHAs! U PaBHOMEPHAS CXOOUMOCTH, HHTETPUPOBAHHE,
nopsZIoK yObiBaHUsT KO3 uUIMeHToB, 0000IeHHOe cymMMmupoBaHue. [IpuBomsTcsi ©a3oBbie CBEJCHUS W3
(YHKIMOHAIBHOTO aHali3a, pPaccMaTpUBAIOTCS OaHaXOBBI NPOCTPAHCTBA, IOJHBIE CHCTEMBI B OOIIHMX
eBKJIMAOBBIX IMPOCTPAHCTBAX. M3ydaroTcst MHTErpaigsl ¢ 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 CHCTEMAaTHYECKMX 3HAHMH O METOAAaX MAaTeMaTH4YeCKOro aHajlu3a, paclIMpeHue u
yDryOneHne TakKuX NOHATHH Kak QyHKIMS U P,

33]13‘[1/[ JAUCHUIIINHBI

*  (¢opmHupoBaHHE Yy OOydYalOUIMXCS TEOPETUUYECKUX 3HAHMKA M MPAKTUYECKUX HABBIKOB B TEOPUH
TPUTOHOMETPUYECKHX psiioB Pypbe U Hadanax (yHKIMOHAIBHOTO aHAIN3A;

¢ IIOAroTOBKa cnymaTeneﬁ K U3Yy4YCHUIO CMEIKHBIX MAaTECMAaTUYCCKUX JUCIUITIINH,

* npuoOpeTeHHe HABHIKOB B MPUMEHEHHM 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

VYK-1.1 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
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'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
JEATEIIbHOCTh B PEIIEHHHM IPOQECCHOHANBHBIX —3a1ay;
MOJBEpPrarh KPUTHUYECKOMY aHAIM3Y IPOACIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OINBIT 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 TPHUTOHOMETPUYECKHX psa0oB Dyphe aOCOMIOTHO MHTETPUPYEMBIX
(YHKUIMA: TOCTAaTOYHBIC YCIOBUS MIOTOUEUYHONW U PABHOMEPHOH CXOOUMOCTH;

- TEOopeMbl O TMOWICHHOM WHTEIPUPOBAaHUM M IUPPEPEHLIUPOBAHUH, MOpsAKe yOBIBaHUSA
K03 (pUIIMEHTOB, TEOpEMY O CYMMHUPOBaHUM PsA0B Dypbe METOIOM 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 IOHATHS TEOPHH PsAAoB Dypbe MO0 OPTOHOPMUPOBAHHON CHUCTEME B OECKOHEYHOMEPHOM
€BKJIMIOBOM IPOCTPAHCTBE;

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

- IOCTAaTOYHOE YCIIOBHE MpeacTaBieHus GyHKuunu uHTerpaiom dypee;

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

- OCHOBHBI€ MTOHATHUS TeOpHH 0000IIEHHBIX (PyHKIUH, TpeodpazoBanne Oypbe 0000MIEHHBIX QYHKIIU,
€ro CBOWCTBA.

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

-HCCIIEIOBATh MOJHOTY CHCTEM B (DYHKIIHOHAJIBHBIX IPOCTPAHCTBAX;

-HICCIIEI0BATh CXOAMMOCTh ¥ PaBHOMEPHYIO CXOJMMOCTh HECOOCTBEHHBIX MHTETPAJIOB C IapaMeTpoM,
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 Pypbe s 5 5 14
abCOIOTHO MHTETPUPYEMBIX (QYHKLIUH.
) CymmupoBanue psagoB Dypbe meTtonoMm ) 1 10
CpeIHUX apUPMETUICCKUX.
3 Merpuueckue u JINHEWHbIE 4 4 ]
HOPMHUPOBAHHBIE TPOCTPAHCTBA.
4 BbeckoneunomepHbie CBKJIMIOBBI 4 4 3
IIPOCTPAHCTBA.
Tpuronomerpuueckue psiapl Pypbe s
5 ¢yHKUMH, aOCOMOTHO MHTETPUPYEMBIX C 2 3 12
KBaJ[paToOM.
6 CobcTBeHHbBIE HWHTETpaibl u 5 3 g
HECOOCTBEHHBIE MHTETPAJIBI.
7 Wurerpan Oypoe. 4 6 14
] [IpocTpaHCTBO OCHOBHBIX (YHKIUH U ) ’ ]
MPOCTPAHCTBO 00OOLICHHBIX (YHKLIUH.




[IpeobpazoBanne Dypbe 000OIIEHHBIX
9 . 2 2 8
GyHKUIUH.
Hroro yacos 30 30 90
[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 psaasl @ypbe ais aOCONIOTHO WHTETPUPYEMBIX (YHKIIWH,
cTpemiieHne ux KodpdunueHtoB K Hymo. llpeacraBnenune wactuuHoil cymmbl psiga Dypee
uHTerpanoM depe3 sapo Jdupuxie. Ilpunnun nokanmusauuu. Ilpusznakn Juem u  Jlunmwna
cxoguMocTH psanoB Dypwe, cinencTBus u3 npusHaka Jlummuia. PaBHOMepHast cXOIMMOCTh PsIOB
®ypoe. [lounennoe mnHTerpupoBanue u auddepenuuposanue psgoB Dypee. [Mopsgox yObIBaHHS
k03 punmentoB Dypre. Paasr Oypbe B koMIuiekcHOU popme.

2. CymmupoBanue psioB Oypbe METOIOM CPEAHUX apUPMETUIECKUX.

CymmupoBanue psgoB Dypre meromoM cpenHux apudmerndeckux. Teopembl Beliepmrpacca o
NpUONIMKEHUH  HENPEepPhIBHBIX  (PYHKOMA  TPUTOHOMETPHUYECKUMH M alre0pandecKUMH
MHOTO4JICHAMH.

3. Metpuueckue 1 JUHEHHbIE HOPMUPOBAHHBIE IPOCTPAHCTBA.

Metpuueckiue ¥ JIMHEHHBIE HOPMHPOBAaHHBIE NpPOCTpaHCTBA. CXOAMMOCTh B METPHUYECKUX
npocrpaHcTBax. IlonHble MeTpudeckue HIPOCTPAaHCTBA, IIOJHbIE JIMHEWHbIE HOPMUPOBAaHHbBIE
(6anaxoBbl) npoctpancTBa. [lomHoTa mpoctpanctBa HemonHoTa mpocTpaHcTBa HENMPEPBHIBHBIX HA
oTpe3ke (QYHKIMH C HWHTErpaJbHbIMM HOpMamu. CpaBHEHHE HOPM: CpaBHEHHE DPABHOMEpPHOH
CXOJUMOCTH, CXOJUMOCTEN B CPENHEM U B CPEAHEM KBaJApaTHUYHOM. IIoHBIE CHCTEMBI B TMHENHBIX
HOPMHUPOBAHHBIX IIPOCTPAHCTBAX.

4. beCKOHEYHOMEPHBIE €BKJINI0BBI IPOCTPAHCTBA.

beckoHEeUHOMEpPHBIE EBKJIIMIOBBI NPOCTpaHCTBA. Pan dypbe MO OPTOHOPMUPOBAHHOM CHUCTEME.
MunnmManbHOe cBOHCTBO KoddumueHToB Dypbe, HepaBeHCTBO beccens. PasencrBo Ilapcesais.
OpToHOPMHUpPOBaHHBIM 0a3uc B OECKOHEYHOMEPHOM E€BKJIMJOBOM IPOCTpaHCTBE. [ HMiabOepTOBBI
npocTpancTBa. HeoOxoaumoe 1 JOCTaTOYHOE YCIOBHUS Ul TOTO, YTOOBI OCIEA0BATEIILHOCTh YHCEI
SIBIISLIACH TIOCIIEIOBATEIBHOCTRIO KO3 durenToB dypre 3eMeHTa THiIb0epTOBa MPOCTPAHCTBA C
(UKCHPOBAaHHBIM OPTOHOPMHUPOBAHHBIM Oa3ucoM. CBS3b MOHATHUH MOJNHOTBEI M 3aMKHYTOCTH
OPTOHOPMHPOBAHHON CHUCTEMBI.

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

Tpuronomerpudeckue psasl DPypbe At QyHKIMH, aOCONIOTHO HMHTETPUPYEMBIX C KBaJpaTOM.
ITonHOTa TPUTOHOMETPHUYECKON cHCTEeMBbI, paBeHCTBO IlapceBans. IlomHOTa cHUCTEMBI MOJIMHOMOB
Jlexannpa.

6. CoOcTBEeHHBIE MHTETPaJIbl 1 HECOOCTBEHHBIE HHTETPATIBI.



CoOcTBeHHBIE MHTETPAJIbl, 3aBUCALIME OT MapaMeTpa M MX cBoiicTBa. HecoOcTBEeHHBIE MHTErpalIbl,
3aBHCALINE OT I1apaMeTpa; paBHOMepHas cxonumoctb. Kputepuil Komm paBHOMEpHONM CXOAMMOCTH,
npu3Hak Beitepmrpacca. Ilpusnak  Hupuxie. HenpepsiBHOCTh, IuddepeHIupoBaHUEe U
MHTErPUPOBAaHKE II0 MapaMeTpy HECOOCTBEHHBIX WHTErpasioB. lIpMMeHeHHe TeopuHm HHTErpalioB,
3aBHCALIMX OT IMapaMeTpa, K BBIYMCICHHUIO ONpPENEIeHHBIX HHTerpaynoB. Wuterpansr dupuxne u
Jlanmaca. MaTerpanst Diinepa - raMmma u 0eta-QyHKINH.

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

Wurterpan ®ypre. IlpencraBnenue ¢ynknuu wuHTerpaioMm @ypwe. [IpeoOpazoBanne Dypbe
a0COJFOTHO MHTErpHpyeMOil (yHKIIMM M €ro CBOICTBAa: HENPEPHIBHOCTh, CTPEMJICHHE K HYIIO Ha
OeckoneynocTi. Dopmynsl oOpamienus. [IpeoOpazoBanne Dypbe TPOU3BOAHON M TPOU3BOIHAS
npeobpazoBanus Oypee.

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

[IpocTpaHCTBO OCHOBHBIX (YHKIMH M TPOCTPAHCTBO OOOOMICHHBIX (GYHKIMHA. PerymspHbie u
CUHTYJISIpHBIE 00001IeHHbIe QyHKIMU. Jlenbra-GpyHKius. YMHOKeHHEe 0000IICHHOW Ha OECKOHEYHO
muddepennupyemyo. CXonuMocTh B MpocTpaHcTBe 0000meHHbIx pynknuii. AnddepenunpoBanue
0000IIEHHBIX QYHKITHH.

9. IlpeobpazoBanue Pypre 0000MIEHHBIX QYHKITHHA.

[IpeobpazoBanne Dypre 0000mIeHHBIX QyHKIUA. [IpeoOpazoBanne @ypbe NPOU3BOAHON U
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)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZIEKTPOHUKA
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kadeapa BbICIICH MaTeMaTuKU
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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

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

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
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 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

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

3HATb:

- OCHOBHBIE (DAaKTBl TEOPHHM TPHUTOHOMETPUYECKHX psa0oB Dyphe aOCOMIOTHO MHTETPUPYEMBIX
(YHKUMA: TOCTAaTOYHBIC YCIOBUS MIOTOUEUYHONW U PABHOMEPHOH CXOOUMOCTH;

- TEOopeMbl O TMOWICHHOM WHTEIPUPOBAHUM M IUPPEPEHIUPOBAHUM, MOpsIKe yOBIBaHUSA
k03(h(HpUIIMEHTOB, TEOpEMY O CYMMHUpPOBaHUH PsA0B Dypbe METOIOM CpEeIHHX apH(PMETHUYECKHX U €€
HPUMEHEHHUS;

- OMpeneeHne CXOOUMOCTH B METPUYECKUX M JTMHEHHBIX HOPMHUPOBAHHBIX MPOCTPAHCTBAX, HIPUMEPHI
MIOJTHBIX YU HETIOJHBIX MPOCTPAHCTB;

- IPUMEPHI TIOJIHBIX CUCTEM B JIMHEHHBIX HOPMHPOBAHHBIX ITPOCTPAHCTBAX;

- OCHOBHBIE IOHATHS TEOPHH PsAAOoB Dypbe MO0 OPTOHOPMUPOBAHHON CHUCTEME B OECKOHEUHOMEPHOM
EBKJIMI0BOM IPOCTPAHCTBE;

- OIpezieeHus] COOCTBEHHBIX M HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT IapaMeTpa, UX CBONCTBA;
TEOpPEMBI 0 HEMPEPHIBHOCTH, AU epeHIrpOBaHNH U HHTETPUPOBAHHUH 10 TApaMETPy HECOOCTBEHHBIX
MHTETrpaJioB, MX MPUMEHEHNE K BHIYUCICHUIO HHTETPAJIOB;

- IOCTAaTOYHOE YCIIOBHE MpeacTaBieHus (pyHKuunu uHTerpaiom dypee;

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

- OCHOBHBI€ MTOHATHS TeOpUH 0000IIEHHBIX (yHKIUH, TpeodpazoBanne Oypbe 0000MIEHHBIX QYHKIUH,
€ro CBOWCTBA.

yMeThb:

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

-HCCIIEIOBATh MOJHOTY CHCTEM B (DYHKIIHOHAJIBHBIX MPOCTPAHCTBAX;

-HICCIIEI0BATh CXOAMMOCTh ¥ PaBHOMEPHYIO CXOJMMOCTh HECOOCTBEHHBIX MHTETPAJIOB C IapaMeTpoM,
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 KOHTPOIb OCYIIECTBISIETCS HAa OCHOBe OamnpbHO-peliTuHroBoi cuctembl (BPC) orenku
3HaHUWA 10 u3y4aemMod mucuuiuiiHe. BPC y4YuThIBaeT BBINOJIHEHHE CTYIEHTAMH COBOKYITHOCTH
JIOMAalIHUX 33/laHUi ¥ KOHTPOJBHBIX pPabOT B COOTBETCTBHUM C Yy4eOHBIM IIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIel YCIeBaeMOCTH BHOCSTCS MPENOAABATeISIMU B CIICIUAIBHBIC KYPHAIIBI U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISICTCA B TEUEHUH Yy4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (hOopMe, OTBETUTh Ha BOINPOCHI NPENnofaBaTelsl W HaKUcaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE TIOHATHN M YTBEPKICHHUM IO TEMaM CIaBaeMOIo 3aaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJBHOM pabOThl HENb3sl MOJNB30BATHCS IMOMOINBIO JPYTHX 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 NpUONMKCHUN HENPEPHIBHBIX (QYHKIUH TPUTOHOMETPUYECKHUMH U
anreOpanyecKUMHU MHOTOWICHAMH.

5. HepasenctBo beccens.

6. PaBeHnctso IlapceBas.

7. Teopema Pucca-®umepa.

8. IlpeobpazoBanue Pypne, oOparHoe mpeoOpazoBanue Dypre.

Kputepun onennBanus

Onenka «ommmuHo (10)» BhIcTaBIAeTcs O0OyyalomeMycsi, €clidi OH IIOKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

olleHka «omM4HO (9)» BBICTaBUsSETCS OOydYalONIEeMyCs, €CJIM OH [I0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M PaBHIbHOE 000CHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOOJBIINE HETOYHOCTH, KOTOPHIC OBLIH
CaMOCTOSITEIIbHO OOHAPYKEHBI ¥ UCTIPABIICHBI;

OlleHKa «OoTIMYHO (8)» BBICTABIsETCS OOydYaIONIEeMyCs, €CJId OH IOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, NIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IIPaBHIbBHOE 00OCHOBaHHE
NPUHATBIX pEIICHWH, HO TPH 3TOM OBUIM JOMYIIEHBI HEOONBIIME HETOYHOCTH, KOTOPBIE IIOJICE
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4arOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY W3JIaraeT €ro, yMeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMsS Ha IIPaKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLICHKA «XOpoLIOo (6)» BBICTABIISIETCS 00YYaIOIIEMYCsl, €CIIM OH TBEPJIO 3HAET MaTepuall, IPaMOTHO U TI0
CYIIECTBY H3JIaraeT ero, yMmMeeT IpPHUMEHSATh IOJy4YCHHbIE 3HAHHS Ha IPAKTUKE, HO [OIMYCKaeT
HeOOoJIbIINE OIMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOoIIO (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;

OLICGHKA «YIOBJIECTBOPHUTEIBHO (4)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEN0BATEIBHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAIIa, €CIIA IIPH 3TOM OH BIJIAJIEET
OCHOBHBIMHU pa3zielaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU JAJIsl JaJIbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;



OLICHKA «YJIOBJETBOPHUTENbHO (3)» BbICTABIsAETCS OOy4aroleMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETOUHble (POPMYIMPOBKM Oa30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOHW II0CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO MaTrepuana, He BIaJCIOIIeMy
HEKOTOPBIMH pasieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJYYCHHbIE 3HAHUA II0
o0pasily B CTaHAAapTHOM CUTyallny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydaromeMycsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUILINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIC 3HAHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsETCS O0ydarOUIeMycsl, TOKa3aBlIeMy IOJIHOE HE3HaHHE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu mpoBeneHUM yCTHOTO 3K3aMeHa 0O0ydarolieMycsl MpeaocTaBisieTcss | acTpOHOMHUYECKHH 4ac Ha
noarotoBky. Ompoc oOyuaromerocst mo OWJIETYy Ha yCTHOM 3K3aMEHE He JOJDKEH NPEBBIATh JIBYX
ACTPOHOMHMYECKHUX YacoB. Bo BpeMs mpoBeaeHus 3x3aMmeHa 00yJaromecs MOTYT MOJIb30BaThCs TOIBKO
[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




