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1. [lesn ocBOEHHUSA TUCIHUTIIHHBI

[lenbto ocBOEHUS TUCHUILUIUHBI « Teopusi ornepaTopoBy SBISETCS:
® OCBOCHHE OCHOBHBIX IMOHATUH U METOJ0B (DYHKIIMOHAILHOTO aHAIM3a U TEOPHH OTIEPaTOpPOB;
® CO3JaHME TEOPETUYECKOM O0a3pl s MOCIEAYIOIEro OOY4YeHHs CMEXHBIM MaTeMaTH4YeCKUM

JUCHUITIIMHAM,

Ilepeyens mnpodeccHOHAIBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (YHKIHMA H TPYAOBBIX

GyHxuMii, COOTBETCTBYIOIIMX PO ecCHOHAIBLHOM JesiTeJIbHOCTH BHIIIYCKHUKOB

HaumeHoBanue n1oKkymeHTa Kon HaumeHnoBanue 0a30BO# IpyMIIbl, JOHKHOCTH
(mpodeccrn) UK CIIeUATEHOCTH
OK3 2320 [IpenopgaBarenu B cpegHel mIkose
2340 IIpenogaBarenu B cUCTEME CIIELMAIBHOTO
obpazoBaHus
Koa u O0600111eHHbIE TPYIOBbIE (PYHKIMH TpynoBbie pyHKIIUN
HanMMeHOBaHHe Kon HaumeHnoBanue Yposenb HaumeHnoBanue Kon Yposenb
npogeccuoHaIbLH KBaJIU(pHUKA (moxypoBen
oro 10107 b)
cTaHAapTa kBauuka
M

01.001 Iemaror [egaroruueckas Oobmenenarornyec| A/01.6
(memaroruyeckas JIESITEIILHOCTD TI0 Kast (QyHKITHSL. 6
JeSATENbHOCTD B MPOECKTUPOBAHUIO U OObyuenne
JIOTIIKOJILHOM, peanm3anuu Bocrurarensaas | A/02.6
HaYaJIbHOM 00pa3oBaTeNbHOTO JIEATEITLHOCTh 6
o0111eM, A mporiecca
OCHOBHOM O0IIIEM, 00pa30BaTeIbHBIX 6
CpemHeM olmieM OpraHMu3alusix PasBuBatomas A/03.6
00pa30BaHUN) JOIITKOJIEHOTO, JIeSITETBHOCTh
(BocTuTaTENh, HaYaJIbHOI'0 OOILErO, 6
YUUTEIh) OCHOBHOTO 00ILIEro,

cpeaHero oomero

00pazoBaHus

ITenaroruueckas Ilemarorunueckas

JIESITEIILHOCTD TI0 JIESATEILHOCTD TI0

MPOSKTUPOBAHUIO H peanuzanun

B | peanmsaunu 6 mporpamm B/03.6 6

OCHOBHBIX OCHOBHOTO U

001eo0pa3oBaTeIbHbIX CpEAHEro

porpamm o0miero

obpazoBaHus




2. Mecro mucuunianabl B ctpykrype OIIOII 6akanaBpuara
Juctumuinaa  otHOcHTC K Oyioky 1: «/luctumummaer mo  BBIOOpY». K wactm, dopmupyemoit

Y4aCTHUKaMH O6pa3OBaTeHLHBIX OTHOIIEeHMIT. YnuTaeTcda B 7,8 ceMeCTpax. HaXO,Z[I/ITCH I1og MHACKCOM
B1.B.JIB.03.02.

3.Pe3yabTaThbl 0CBOCHHS JUCHUNIMHBI (MoayJsi) Teopus onepaTopos

[Tportecc wW3ydYeHWs MUCIUIUIMHBI HampaBieH Ha (OPMHUPOBAHHWE JJIEMEHTOB CIICIYIOIINX
koMrereHni B cootBercTBUM ¢ PI'OC BO 1o nanHOMy HanpaBlIEeHUIO:

Kon HaumeHnoBanue
KOMIIETCH- KOMIETCHIIUN
07041
YK-1 Crioco0eH OCyIIeCTBISTh
MOUCK, KpUTUYECKUN aHAIIU3
uH(pOpMaIIUH, TPUMEHSTh
CUCTEMHBIN OIX0d I
pelIeHUs TOCTaBIEHHBIX
3a7a4
TIK-1 CniocoOeH cTporo J10Ka3arh

yTBEpXACHUE, chop-
MYJIUPOBATh PE3yJNbTAT,
YBUIIEThH CIEICTBUSA IIOIY-
YEHHOTO pe3yJibTaTa

I/IHI[I/IKaTop JOCTHMXKCHHUSA KOMIICTCHIINN
(3aKperIeHHBIN 33 TUCITUTIIIHOMN )

VYK-1.1. Aranusupyer 3a1ady, BeIICISS €€ 0a30BbIe
COCTaBJISIONINE;

VYK-1.2. Onpenensier, UHTEPIPETUPYET U PAaHKUPYET
nH(popMalrio, TpeOyeMyIo /Ul PelIeHUs] TOCTaBICHHON
3a]1a4y;

VYK-1.3. OcymiecTBiseT NOUCK HHOOPMAITUH JJIs PEIICHUS
IIOCTaBJIEHHOW 3a/1a4M 110 Pa3JIM4YHbIM THIIaM 3aIIpOCOB;
VYK-1.4. IIpu 06paboTke nHGOpMAIIMHN OTIUYAET PaKThI OT
MHEHHH, HHTEPIIPETAINi, OLIEHOK, (hopMupyeT
COOCTBEHHBIE MHEHUS U CY>KJIEHUS, apTYMEHTUPYET CBOU
BBIBOJIbI U TOUKY 3PEHHS;

VYK-1.5. PaccmatpuBaeT u npeajiaraet BO3MOKHbIE
BapUaHThI PELICHMsI IOCTABJICHHOM 3a/1a4y, OLIEHUBAs UX
JIOCTOMHCTBA U HEJAOCTATKHU.

I[IK-1.1. 3Haer yTBep>KIAEHHUs, HaXOASAUIMECS B LIUPOKOM
nIrara3oHe, TpeOyoIue OPUTHHAITLHOCTH aHAIN3a |

IIK-1.2. VYwmeer monb30BaThcs OTPaOOTAaHHBIMU U MAJOHU3-
BECTHBIMHU METOJaMM aHaIN3a;

[IK-1.3. Bnageet MeTOoauKaMu I0Ka3aTelbCTB, TPEOYIO IIMMH
a0CTPAaKTHOTO MBITIUICHUS U KOMITJICKCHOTO MOJX0/1a.

4. CTpyKTypa u coaep:kaHue THCHUILINHBI (MoayJisi) Teopusi oneparopos

4.1. CTpyKTypa IMCHUILIHHBI (MOAYJIST)
OO61as Tpy40€MKOCTh AUCLHUIUIMHBI COCTaBISeT 7 3a4€THBIX €UHMIL, 252 yaca.




Bun yyeonoii padoThI Bcero IlopsinxoBeIil HOMep ceMecTpa
7 8

O01mas TpyI0eMKOCTh AUCITUIUINHBI BCETO (B 3.€.), B TOM 7 23.€ 53.e

YJHUCIIE!

Kypcogoii mpoekT (padoTa) HE MIPETYCMOTPEHO

AyAUTOpHBIE 3aHATHUS BCETO 252 72 180

(B akaj. yacax), B TOM YHCJIE:

Jlexun 74 30 44

[TpakTHUyecKue 3aHTHsI, CEMUHAPBI 72 28 44

JlaboparopHbie pabOThI

CamocTosTenbHas paboTa Bcero (B akaj. 4acax), B TOM YHCIIE: 79 14 65

KCP

DK3aMeH 27 27

OO0mmast TpyT0€MKOCTh AUCIIHTLTAHBI 252 72 180

No/

HaumeHnoBanue
pazlenoB U TeM

Buapl yueGHOIT paboThI, BKIFOYAst
CaMOCTOSITENIbHYIO Pa0OTY CTYJJCHTOB U
TPYAOEMKOCTH (B 4acax)

TVICTIATUTAHBI (MOJTYIIST) AynuTtopHas pabora

ceMecTp

pabora

CamMocrosTenpHas

@DOopMBI TEKYILETO KOHTPOJISL
ycreBaeMocTH (110 HeslessM
cemectpa). POPMBI MPOMEXKYT.
aTTecT
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Mogynb 1. 7
CamoconpsaXXeHHble
oneparopbl B rub6epToBom
NpPOCTPaHCTBE
1 BnonHe HenpepbiBHbIE U 7 19 18 |6 2 |3
ConpAXeHHble onepaTopbl
2 Teopembl Ppegronbma m mx 7 25 10 | 10 3 12
npUMeHeHue
3 HopmanbHO paspelunmble 7 28 |12 |12 2 |2
onepartopbl
Mogynb 2. 8
dnemeHTbICNEeKTPabHOM
TeopUU NNHeHbIX
onepaTopos
4 CnekKTp U pe3osibBeHTa 8 41 12 | 12 9 |8
5 CrneKTpasbHOE pa3/ioxeHne 8 36 | 10|10 9 |7
onepaTopos
Mogaynb 3. 8
AvddepeHumnposaHue
He/INHeHbIX onepaTopos
6 CunbHbIN 1 cnabbiin 8 36 | 10| 10 9 |7
anddepeHuman
7 Teopema o HeaBHOW GpyHKUMKM | 8 40 12 | 12 9 |7
OO0mas TpyTI0EMKOCTh, B 4acax 7,8 [225 74 | 72 | - - - 43 | 36 | IIpomexxyTouHas aTTecTalus
dopma
3auer -
3ader ¢ OLeHKOH
Ox3ameH +

4.2. Conepxxanue JMCUMILIUHBI (MOTYJIs1)

Mooyns 1. Camoconpsarcennvle Onepamopvieé 2uibOepmoeom npocmpancmee



Tema 1. BronHe HenpepbIBHBIE U CONPSKEHHBIE OnepaTopsl. BriojiHe HenpepbIBHbIE
orepaTopsl U ux cBoiicTBa. CompspkeHHbIN oneparop. Onpenenenue u cBoiicTsa. CaMoCONpsKEHHbIE
orepaTopsl B THIILOEPTOBOM npocTpaHcTBe. Hopma camocomnpsikeHHOro oneparopa. KBanpaTtHbrit
KOPEHb U3 HEOTPULATEIIBHOIO OIlepaTopa.

Tema 2. Teopembl @penronsma U ux npuMeHeHue. Teopembr Opearoabma B rTIIbOSPTOBOM
npoctpancTBe. [IpuMenenne k uHTerpaibHbIM ypaBHeHUsIM @pearonsMma 2-ro poga. HTerpanbHbie
ypaBHEHUs 2-T0 poja, CoAepKalue napamerp. Pemenne ¢ moMoIbo UTEPUPOBAaHHBIX saep. MeTon
onpeaenuresiel @pearosabMa peleHns] UHTErPaIbHBIX YPABHEHUH, COAEPKAIIUX MapameTp.

Tema 3. HopwmanbHo paspemnmMbie oneparopsl HopmaibHO pa3pemmmbie onepaTophl.
HetepoBsl u ¢ppearonsMoBsl oneparopsl. Teopema Hukoibeckoro. AnpropHbIe OLIEHKH M BOIPOCHI
pPa3pelIMMOCTH JINHEWHBIX YPABHEHUM.

Mooyns 2. Inemenmul CHeKmMpAIbLHOU MeEOPUU TUHEHHBIX ONEPAMOPO8.

Tema 4. Cniextp u pe3oabBeHTa COOCTBEHHBIE 3HAUEHUS, COOCTBEHHbIE BEKTOPBI, CIIEKTP U
PE30JIBBEHTA JIMHEWHOTO oreparopa. CIIEKTp caMOCONPSKEHHOTO OrpaHUYEHHOro oneparopa. Criekrp
BIIOJIHE HENPEPBHIBHOT'O CaMOCONPsKEHHOTo oneparopa. CrekTp v pe30JibBEHTa HEOTPAHUYEHHBIX
OIIepaToOpOB.

Tema S. CnexTpasnbHOe pas3iiokeHue oneparopoB. OnepaTopsl OPTOrOHAIBHOIO IPOEKTUPOBAHUS
Ha MOANPOCTPAHCTBO B TMJILOEPTOBOM NMPOCTPAHCTBE U UX CBOWCTBA. VIHTerpupoBaHue abCTpakTHBIX
¢yskuuii. CiektpaipHasi TeopemMa Ui CaMOCOIIPSKEHHOTO OIlepaTopa B KOHEYHOMEPHOM
npoctpaHcTBe. CrieKTpalibHas TeopeMa sl BIIOJIHE HENPEPBIBHOTO oreparopa. CrieKTpanbHas
(bYHKIHS caMOCONPsHKEHHOTO onepatopa. CreKkTpaiabHas TeopeMa sl CaMOCOIPSHKEHHOTO
OTPaHUYEHHOI0 OllepaTopa.

Mooyns 3. /luchgpepenyuposanue nenuneiinvix onepamopos.

Tema 6. CunbHbIil 1 cnaObiit tuddepenunan Iponszsoausie Opemte u ['ato. CsA3p Mexay
cuJIbHOH U cinaboii nuddepenunpyemoctsio. Popmyina Teitnopa.

Tema 7. Teopema o HessBHOM (yHKIMM Teopema o HesIBHOM GyHKUIMU. Teopema 0 3aBUCUMOCTH
pemienus qugdepeHnnaIbHOro ypaBHEHNUs OT HaYaJIbHbIX JaHHbBIX.

Tembl 1adopaTopHbIX padoT (JIabopaTopHbIH MPAKTHKYM)

He npenycmotpens! yueOHbIM 1mmanoM OOIT
IIpumepHasi TeMaTHKAa KYpPCOBBIX padoT

He npenycmotpens! yueOHbIM mmanoM OOIT

5.00pa3oBaTe/ibHbIe TEXHOJIOTHHU

AKTUBHBIC U HHTEPAKTUBHBIC ()OPMBI: JIEKLIUH, TPAKTUYECKHIE 3aHATHS, KOHTPOJIbHBIE pabOTHI,
KOJUIOKBUYMBI, 3a4€ThI U 3K3aMEHBbI. B TeueHne ceMecTpoB CTYAEHTHI pelIatoT 3a1a4u, YKa3aHHbIE
IIPENOAABATEIIEM.

6. YueOHO-MeTOAUYeCKOe ODecreyeHne CaMOCTOATEeIbHOI padoThl CcTyAeHTOB. QOUeHOYHbIe
CpeACTBAa /JIsl TEKYUIero KOHTPOJISl YCIeBAeMOCTH, NMPOMEKYTOYHON aTTeCTAllMM MO HMTOram
OCBOEHMS M CIUILINHBI.

6.1. Ilnan camocTosITeILHOM Pa0OTHI CTYI€HTOB



Ne n/mm HaumenoBanue pasjgena (temsl) | Bua camocrosiTe1bHOM Tpynoemkocts (B
padoTbI aKaJieMU4eCKUX
yacax)
Paznen 1 | CamoconpsizkeHHbIE ONEPATOPbI 30
B I'MJILOEPTOBOM NMPOCTPAHCTBE
1.1 Brnionae HenpeprIBHBIE Joxmnanet Ha Tembl: 1. CiexTp
COTIPSKCHHBIC OTIEPaTOPHI. KOMMaKTHoro omeparopa. ([1],
[3]) 2. OTHOIICHHS MEXKTY
MOJIIPOCTPAHCTBAMU H
opromnpoekropamiu.([4])
1.2 Teopembl Opearonbma 1 Ux Joxkian Ha TeMy Teopembl
NpUMEHEHHE. dpenronbma st
VMHTErPaJIbHbIX YPABHEHUH C
BBIPOXKACHHBIM sTpoM([1]
Paznen 2 | DiieMeHTBICIEKTPAJIBLHOM 20
TeOpHUH JJUHEHHBIX ONePaTOPOB
2.1 CrekTp u pe30JIbBeHTa Pemienue 3anau u
ynpaxkHenu# ([5])
2.2 CrexTpanbHOE Pa3oKEeHHE Joxnaner Ha TeMbl: 1.
OIIePaTOpOB. Wnrerpan Ctuntbeca oT
abctpakTHOH QyHKuu. ([4])
2. Teopemal mnpbepra-
munra. ([1])
Paznen 3 | AuddepenuupoBanue 23
HeJIMHEeHBIX ONlepaTopoB
3.1 CunbHbli 1 cna0biii quddepentpan | Pemenue 3a1au u
ynpaxHenuit ([5])
3.2 Teopema 0 HeIBHOU(PYHKIINN Jloknan Ha TeMy: IPUMEHEHHE
TEOPEMBI O HESIBHON (PYHKIMH
K muddepeHnaIbHBIM
ypaBHenusm ([1])

OneHo4yHble CcpeACTBA UIA TEKYLIero KOHTPOJSA YCHeBaeMOCTH M IPOMEKYTOYHOH

arrecTaumMu
Kpurepuu oneHkn nNpoMeKyTOYHOM aTTecTalMU B (popMe 3aueTa
Onenka | Xapakrepuctuka TpeOOBaHUH K pe3ysbTaTaM aTTecTaluu B (hopme 3aueTa
«3auTeHO» Teoperudeckoe coepkaHue Kypca OCBOCHO MOJIHOCTBIO €3 MPOoOeIoB WK B

L[eJI0OM, WK O0JIbIlel 4acThio, HEOOXOIUMbIE TPAKTHUECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepuaioM C(HOPMHUPOBAHBI WM B OCHOBHOM C()OPMHUPOBAHBI,
BCE WM OOJILITMHCTBO MPEIYCMOTPEHHBIX pabodei MporpaMMoi yueOHBIX
3aJJaHU BBIIIOJIHEHBI, OT/ICIBHBIC U3 BHIMIOJIHEHHBIX 33JJaHUN COAepKaT




OILIINOKH.

«He 3aureno» | Teoperuueckoe copepkaHue Kypca OCBOCHO YaCTMYHO, HEOOXOJMMbIE HaBbIKU
paboThl He CHOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/IEJIbHBIE U3 HUX,
OOJIBLIIMHCTBO MPelyCMOTPEHHBIX paboyeil yueOHO mporpaMmoit 3a1aHuil He
BBINOJIHEHO JINOO BBIMOJHEHO C IpyObIMU OIIMOKaMH, KaueCTBO MX
BBINOJIHEHHSI OIICHEHO YHUCIIOM 0aiioB, OJU3KUM K MUHUMYMY.

Kpurtepun oneHkn npoMe;KyTo4HOM aTTecTanuy B popMe IK3aMeHA

Onenka XapakTepucTuka TpeOoBaHH K pe3ysbTaTaM aTTecTaluu B (hopme
’K3aMEHa
«OTINIHO» Teopernueckoe copepkaHHe Kypca OCBOCHO MOJHOCTBIO 0e3

npoOesoB, CHCTEMHO M TIyOOKO, HEOOXOAUMBIC MPAKTUYECKHE HABBIKH
paboThI C OCBOCHHBIM MaTepHaoM C(HOPMHUPOBAHBI, BCE TIPEyCMOTPECHHBIC
pabodeil yueOHON MporpaMMoi yueOHbIE 3aJaHHS BHITIOTHEHBI O€3yTpPEevHo,
KaueCTBO WX BBIMIOJHEHHUS OIEHEHO YHCIOM OajlyioB, OJIM3KHMM K
MaKCUMyMY.

«XopouIio» Teopernueckoe comepxaHue Kypca OCBOCHO B IeJIOM 0e3 IpoOernos,
HEOOXOIMMbIE MPAKTHUECKUE HABBIKM pabOThI ¢ OCBOCHHBIM MaTepHalioM B
OCHOBHOM  C()OPMHUPOBAHBI, NpeIyCMOTpEeHHBIE  paboueil  ydeOHOU
IpOrpaMMOil yueOHbIe 3aJJaHUsl BBIIOJIHEHBI C OTJACIbHBIMU HETOYHOCTSIMH,
Ka4eCTBO BBIIIOJIHEHHs OOJIBIIMHCTBA 33/laHUH  OIEHEHO YHCIOM 0asuioB,
OJIN3KUM K MaKCUMyMY.

«Y IOBJIETBOPUT Teoperuueckoe coiepkaHue Kypca OCBOCHO OOJbIICH YacTbio, HO
eJIHOY» npoOenbl  HE  HOCAT  CYIIECTBEHHOIO  XapakTepa, He0oOXOAHMMbIe
NPaKTUYEeCKHE HABBIKM PAa0OTBI C OCBOCHHBIM MaTepHAIOM B OCHOBHOM
c(opMHpOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX pabouel y4yeOHOU
pOTpaMMOI Y4eOHBIX 3aJlaHWid BBITIOJHEHBI, OTACIbHBIE M3 BBITOJTHEHHBIX
3aJlaHu¥ COJEPIKAT OITHOKH.

«HeynoneTrBop Teoperuueckoe colepKaHWe  Kypca  OCBOGHO  YaCTHYHO,
UTEITHLHOY HEOOXOJMMBbIE HAaBBIKM PabOThl He CHOPMHUPOBAHBI HIU CHOPMHUPOBAHBI
OTJICIbHBIE W3 HHUX, OOJBIIMHCTBO TMPEAYCMOTPEHHBIX pabouell y4eOHOI
OporpaMMOil  y4eOHBIX 3a/JaHHii HE BBINOJHEHO JHOO BBINOJIHEHO C
rpyObIMH OIIMOKaMH, Ka4eCTBO WX BBIMIOJHEHHUS OIICHEHO YMCIIOM OajlioB,
OJIN3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHus M0 OPraHU3ALMH CAMOCTOSATEJIbHOM PadoThI CTYACHTOB
CamocTosTenbHast paboTa SBISETCS OJHUM U3 BUIOB yUE€OHON AESITEIbHOCTH O0yYaroIuXcs,
CHOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPYECKOTO
MOAX0/a K PEIICHUIO TPOo0sieM yueOHOTro 1 MpodheCcCHOHATBHOTO YPOBHH.



AyauTopHas caMOCTOsITeNIbHAs paboTa Mo y4yeOHON JUCIUITIMHE OCYIIECTBISETCS Ha YUeOHBIX
3aHATHUAX M0J] HETIOCPEICTBEHHBIM PYKOBOJICTBOM IIpENOAaBaTeNs U 10 €ro 3aJaHuIo.

BueaynuropHasi camocTosTenpHas paboTa BBIMIOTHSAETCS M0 3a/IaHUI0 TIperoaaBaress 0e3 ero
HENOCPEJICTBEHHOTO YYacTHsI.

Bunel 3apanuii uisi BHEAyAUTOPHON CaMOCTOSITENBHOM pabOThI, UX XapakTep, YUYUTHIBAThH
cienupuKy u3ydaeMoi yueOHOW TUCIUIUIMHBI, HHIUBUIYyaIbHBIE 0COOEHHOCTH 00yYaronierocs.

KonTponb camocTosiTeibHOI paboThl U OIIEHKA €€ Pe3yJIbTaTOB OPraHU3YyeTCsl KaKk €IMHCTBO
IBYX (OpM:

1.caMOKOHTPOIIb U CAMOOIIEHKa 00y4aronerocs;

2.KOHTpPOJIb U OLIEHKA CO CTOPOHBI MPEINO0IaBaTeNsl.

Opranuszanusi 1 pyKOBOJACTBO ayIMTOPHOH CAMOCTOSAITEILHOI PadoThI

AynutopHasi caMOCTOsSITeTTbHAas paboTa 1Mo TUCIUIUIMHE BBITOJHACTCS HA YUCOHBIX 3aHATHIX
[I0/1 HETIOCPEACTBEHHBIM PYKOBOJCTBOM IIPEMOIABATENS U MO €T0 3aJaHUI0.

OCHOBHBIMU BUIAMH ayUTOPHOMN paOOTHI CAMOCTOSTEIIBHON paOOTHI SIBJISIFOTCS:

- BBINIOJIHEHUE J1a0OpaTOPHBIX W MPAKTHUECKHX pabOT OCYIIECTBISETCS Ha J1aOOpaTOPHBIX U
IIPAKTUYECKUX 3aHATHSIX B COOTBETCTBUM C TpadukoM ydeOHoro mporuecca. s obecrneueHus
CaMOCTOSITENTLHOM paboThl MpenoAaBaTeNsiMu  pa3pabaThIBAIOTCS METOJUWYECKHE YyKa3aHUs [0
BBITTOJIHEHHIO JTAOOPAaTOPHOH /MpaKTHUECKOH paboTHI.

Pabora ¢ nuTtepaTypoil, JpyruMu UCTOYHUKAMU MH(POPMAIUH, B T.4. JIEKTPOHHBIMH, MOXKET
pEAIM30BEIBATECS HA CEMUHAPCKHX W TMPAKTUYCCKUX 3aHATUSAX. JlaHHBIE MCTOYHUKH HWH(OpMAIUU
MOTYT OBITh TNpEACTaBICHbl Ha OYMa)KHOM W/WIIM DJIEKTPOHHOM HOCHTENSX, B TOM 4YHCIIE, B CETH
NuTtepuer.

[IpenogaBaTens GopMyIUpPYET 1eNIb pabOTHI C JAHHBIM U UCTOYHUKOM HMH(OpMAIIUU, ONpeeseT
BpeMs Ha MpopaboTKy JOKyMeHTa U (HOpMy OTYETHOCTH.

Camo u B3aUMOITPOBEPKA BBIMOJIHEHHBIX 3aJJaHUI Yallle BCEro UCIOJIb3YETCS] HA CEMUHAPCKOM,
MPAKTHYECKOM U JIPYTUX BUAAX 3aHATHH. [IpoOiieMHast /cuTyarniioHHas 3a/1a4a JOKHA UMETh YETKYHO
(bOopMyIIUPOBKY, K HEH JTOJDKHBI OBITH TOCTABIIEHBI BOMPOCHI, OTBETHI HA KOTOPhIE HEOOXOIUMO HANTH
u o0ocHOBaTh. KpuTepuu OLEHKM TpPaBUIBHOCTH pEIICHUS MPOOJIEMHOI/CUTYallMOHHOW 3a/1a4u
JTOJI’KHBI OBITH U3BECTHBI BCEM 00yUJaroIUMCSI.

Opranu3aumsi 4 pyKoBOJACTBO BHEAYAUTOPHOH padoThl

BueayautopHas camocrosiTenbHas paboTa BBIMONHIETCS 1O 3aJaHUI0 MPEnoaBaTesis, Ho 6e3
€ro HEeMOoCPEICTBEHHOTO Y4acTHs.

[Ipy mpenbsBIEeHUM BUAOB 3aJaHHIl Ha BHEAYIUTOPHYIO CAMOCTOSITETIBHYIO paboTy
PEKOMEHIyeTCSI HCIOJIb30BaTh AU(PPEPESHIIMPOBAHHBIN IMOAXOA K YPOBHIO TOJTOTOBICHHOCTH
oOyuaromierocs. Ilepen BbIMONHEHHEM BHEAYIUTOPHONW CAaMOCTOATENBHOW pabOTHI MperojaaBaTeib
IIPOBOAMT KOHCYJIBTAILIMIO C OIpPEIEICHUEM LIeNIU 3aJaHusi, €ro COJEp’KaHus, CPOKOB BBIIIOJIHEHUS,
OpUEHTHUPOBOYHOTO 00beMa paboThl, OCHOBHBIX TpPeOOBaHUN K pe3ynbTaraM padoOThl, KPUTEPUEB
OLIEHKHM, (OpM KOHTPOJS M NEpeyHs JUTepaTyphl. B mpoluecce KOHCyNbTallMM MPENoJiaBaTelb
MpeIynpexaaeT O BOSMOKHBIX TUITUYHBIX OMIMOKAX, BCTPEYAIOIIUXCS MPU BBITIOJIHEHUN 3a/IaHUSI.

JUis  MeTOIWYEeCKOro OOECTICUeHUs] W PYKOBOJCTBA CaMOCTOSITCIIBHON paboToi B
00pa30BaTeNbHOM YUPEKICHUH pa3padaThIBAIOTCsl yueOHbIE MOCOOUS, METOIMUYECKHE PEKOMEHAALNN
M0 CaMOCTOSITEJIbHOM MOJrOTOBKE K Pa3IMUYHBIM BHJIaM 3aHATUM C y4E€TOM CIECIHAIBHOCTH YYEOHOU
JTUCIUIUINHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYICHTOB, 00beMa U COJEpXKaHUS CaMOCTOATEIbHOU
paboTel, hOpM KOHTPOJIS U T.II.

CaMmocTosiTenbHast paboTa MOKET OCYIIECTBIATHCS WHAUBUAYAIBHO WM TPYNIaMH CTYJIEHTOB
B 3aBUCUMOCTM OT L€IH, O0beMa, KOHKPETHOW TEMaTUKH CaMOCTOSATENIbHOM paboThl, ypOBHS
CJI0)KHOCTH, YPOBHS MOJATOTOBICHHOCTH 00YYarOIIUXCsl.

Bunamu 3ananwuii 1s BHEAYJUTOPHON CaMOCTOSITEITLHOM PaOOTBI MOTYT OBITh:

- JUIsL OBJAJICHUS 3HAHUSAMHU: YTEHHS TEKCTa; COCTaBIEHHS TIUIaHA TEKCTa; Trpaduueckoe
n300paKeHHe CTPYKTYpbl TEKCTa; KOHCIIEKTHPOBAHHE TEKCTa; BBIMUCKM M3 TEKCTa; paboTa co
CIIOBapsIMH M CIPaBOYHMKAM; Y4yeOHO-HMcclenoBaTenbckas padoTa; HCIONb30BaHHE ayAuo U
BHJICO3AIUCEHN, KOMITBIOTEPHOW TEXHUKU U MIHTEpHET pecypcoB u Ap.;

- 1715 3aKpeIUIeHHs M CHCTeMaTH3allii 3HaHU: paboTa ¢ KOHCIEKTOM JIEKIIMH; TTOBTOpHas paboTa
HaJ y4eOHBIM MaTepuaioM; COCTaBJICHME IlJIaHA, TE3UCOB OTBETA; COCTaBJIEHWE Talnul, pedycos,
KPOCCBOP/IOB, TJjoccapusi [UIsl CHUCTeMaTH3allii y4eOHOro Marepuana; H3ydeHHe CcIoBapeH,



CIPaBOYHHMKOB; OTBEThl Ha KOHTPOJIbHBIE BOINPOCHI; aHATUTHUYECKass 00paboTKa TEKCTa; MOArOTOBKA
COOOIIEHUH K BBICTYIUICHUIO Ha CEMHHApE, KOH(PEPEHIINN; TOrOTOBKA

pedepaToB, 10KIa0B; cocTaBieHue Ouorpaduii, 3ajaHuii B TeCTOBOM Gopme U JIp.

- s (GOpMHUPOBAHMSA YMEHMI: pelleHHe 3ajady M YNpaKHEHUH 1o o0paslly; pellieHue
BapUaTHBHBIX 33/1a4 U YNIPa>KHEHNI; COCTABIICHUE CXEM; PEIICHUE CUTYAllMOHHBIX IIPOU3BOICTBEHHBIX
3a/1a; MOJArOTOBKA K JIEJIOBBIM U POJIEBBIM UI'PAM; IIPOCKTUPOBAHUE U MOJEIUPOBAHNUE PAa3HBIX BUJIOB U
KOMITIOHEHTOB IMPO(ECCUOHATBHON NEesATEIbHOCTH, MOATOTOBKA MPE3EHTAIMH, TBOPYECKUX MPOEKTOB;
MOJTOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; ONBITHO-IKCIIEpUMEHTaIbHAsE paboTa; MPOSKTHPOBAHNE U
MO/JICJIMPOBAHHUE PA3HBIX BUJOB U KOMIIOHEHTOB MPO(GECCUOHATIBHOM AEATEILHOCTH U JP.

Jns  obecriedeHusi BHEAYAMTOPHOW CaMOCTOSATENLHOW pPaOOThI MO JUCHUTUIMHE
npernojaBaTeneM pa3paOaTbIBaeTCs IEpeYeHb 3aJaHUil s CaMOCTOSTENbHOM pPabOThl, KOTOPBIH
Heo0xo1uM 117151 3(h(hEKTUBHOTO YIIpaBIICHHs JaHHBIM BUJOM y4eOHOU eI TeTbHOCTH 00yYaromnXcs.

IIpenoraBaTens OCyIIECTBISAET YIPABICHUE CAMOCTOSTENILHON pabOTOM, peryaupyer ee 00beM
Ha OJJHO yueOHOE 3aHSATHE U OCYIIECTBISET KOHTPOJb BBINOJIHEHUS BCEMHU CTyAEHTaMu Ipynmsbl. s
ynoOcTBa TMpernojaBaTellb MOXET BECTH BEJIOMOCTb yuyeTa BBIMOJIHEHUS MUHMMyMa 3aJaHMH,
HE0OXOUMBI JUIs JOTTyCKa K UTOTOBOM aTTeCTAallUU MO JUCIUILINHE.

B mponecce camocTosTensHONW pabOThl CTYJEHT MPUOOpETaeT HABBIKM CaMOOPTaHU3alUH,
CaMOKOHTpOJISl, CAMOYTNPABICHUSI M CTAHOBUTCS AKTHBHBIM CaMOCTOSITENIbHBIM CYOBEKTOM Y4eOHOM
JIESATEIIBHOCTH.

CTyZneHT caMOCTOATEIBHO OIPENEISAET PEKUM CBOEH BHEAYAUTOPHOM pabOThl U MEPY TPY/Ja,
3aTpauyMBacMOr0 Ha OBJAJCHHE 3HAHUSAMU W YMEHUSAMHU IO KAKIOW JUCLMILIMHE, BBIIOJIHAET
BHEAY/IUTOPHYIO padOTy MO WHIMBHUIYAJbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOM IOJTrOTOBKH,
Or0/KeTa BpeMEHH U APYTUX yCIOBUH.

EXeIHEBHO CTyAEHT JOJDKEH YJIENATh BBIOJIHEHUIO BHEAYAUTOPHOM CaMOCTOSTEIBHOU
paloThI B CpeTHEM HE MEHee 3 4acoB.
IIpy BBINIOJIHEHUU BHEAYJIUTOPHOW CaMOCTOSITENBHON DPAOOTHI CTYJAEHT HMMEET IpPaBO
oOpamarbesl K MPErnoAaBaTesio 3a KOHCYJIbTallMel ¢ IeNbI0 YTOYHEHHUs 3aaHusi, GOpMbl KOHTPOJIS
BBIITOJIHEHHOTO 3aJaHUs.

6.3. Marepuajbl JJs1 NPOBEACHUS TEKYIIEro M IPOMEKYTOYHOI0 KOHTPOJSI 3HAHWI
CTY/1€HTOB

Temartuka 3a1aHU TEKYIIETO KOHTPOJISA

1. ITo wacTtu kypca «OrpaHudeHHbIe onepatopen Halitu HopMy omnepatopa A, IeHCTBYIOIIETO B
npoctpanctBe C[0,1] mo mpaBuny (Af)(x)=f(x)sin(2x) + f(0)x. Hopma B mpoctpanctee C[0,1] oObruHas
— paBHOMEpHasl.

2. ITo vactu kypca «HeorpanndueHnsie onepatopbl» MccnenoBarh Ha 3aMKHYTOCTh M 3aMBIKAa€MOCTh
onepatop A, neiictByromuii B mpoctpanctse C[0,1] mo npaBuny (Af)(x)=f"(0)x, o61acTbio
OTpeIeJICHUS OTIEpaTopa CUUTATh MPOCTPAHCTBO BEIIECTBEHHBIX (GyHKIMN Ha oTpeske [0,1],
MMEIOIINX HEMPEePBIBHYIO Mpou3BoaHy0. Hopma B nmpoctpanctse C[0,1] oObuHas — paBHOMEpHAas

1. [lonnmpoctpanctsa, hakroprnpoctpaHcTsa. [IpoctpancTa @pere.



2. Teopema 0 HEMPEPBHIBHOCTH Mpeieia TMHEWHBIX 0TOOpaKeHHMA

3. Teopema Xana-banaxa.

4. Teopema 0 METPU3YEMOCTH KOMIIAKTHOT'O TOIIOJIOTUYECKOTO IIPOCTPAHCTBA.

5. Cnabast TOMONOTHS B CONPSKEHHOM MPOCTPAHCTBE.

6. CunpHas TeopeMa O pasJeIeHUH BBIMYKIIBIX MHOKECTB B TOMOJIOTMYECKOM BEKTOPHOM
MIPOCTPAHCTBE.

7. HopMupoBaHue nIpOCTPaHCTBA, JINHEHHBIE OTPAaHUUYEHUS OllepaTopa B HOPMUPOBAHHOM
IIPOCTPAHCTBE.

8. CooTHoteHue s/1pa 1 00pasza CONpsKEHHBIX ONEPaTOPOB.

9. Teopema 0 3aMKHYTOCTH 00pasa orepaTopa.

10. KoMmnakTHbI€ onepaTopsl.

11. Teopema I'porenauka.

12. Teopema KakyTanu o HENOABUKHOM TOUKE.

13. Tunp0epTOBO MPOCTPAHCTBO; ONEPATOPHI B THIIHOEPTOBOM MPOCTPAHCTRBE;

14. CnekTpasibHas TeopeMa.

15. TIonsapHOE pa3iioxkeHue oneparopa.

16. Heorpann4eHHbIE 3aMKHYTBIE OIIEPATOPBHI.

17. IlpuBopsiee NpOCTPaHCTBO ONIEPATOPA U ETO COMPSHKEHHOTO.

18. JledexkTHOE YMCIIO, CIEKTP U PE30JbBEHTA 3aMKHYTOTO OTIepaTopa.

19. CBoiicTBa cieKTpa KOMIIAKTHBIX OTIEPATOPOB.

20. IIpeobpazoBanue Kanu.

21. ®opmynsl Helimananmns o0nacteil 3Ha4eHHs CONPSHKEHHOTO OMEPaTopa U CHMMETPUYHOTO
paciipeHust oneparopa.

22. VIHTerpai mno CreKkTpaabHON Mepe JUTsl HEOTPaHUUECHHBIX (DyHKITHA.

23. IIpsiMoit mHTETpa THILOSPTOBBIX MPOCTPAHCTB.

24. CBs3b OIepaTopoB YMHOXKEHHS C Pa3I0KUMBIMU OIlepaTOpamMHu.

Koumpom; 0C60€HUA Komnemenuuﬁ



Ne Bun xonTposns Kontponupyemsie pasieinsl Komnerennuu,

m\I1 KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynurtopHas Pa3pnen 1- Pa3zgen 3 VK-1, IIK-1

KOHTp.paboTa(mpoB

€pKa U OIICHKA)

2 Teopernueckuit Paznen 2 VYK-1, TIK-1

TECT

3 CaMOCTOSTEIBHOE Pazpnen 1- Pa3zgen 3 VK-1, IIK-1
penieHue
MPAKTUYECKUX
3aJanui

(aymuropHasi)

5 SK3aM€EH B Pa3nen 1 - Pazgen 3 VK-1, TIK-1

1 cemectpe

7. Y4eOHO-MeTOAMYECKOE M  MAaTepHAJbLHO-TEXHHMYECKoe o0ecrevyeHHe IMCHMILIUHBI
(MonyJisl) cnenMaabHble QYHKIMHU

7.1. Y4eOnas quteparypa:
OcHoBHas1 JIMTEpaTypa

1. Kommoropos A. H., ®omur C. B. DieMeHTsI TeOpUH QYHKIHA U (YHKIIMOHATHFHOTO aHAH3A.
M.: Hayka, 1996.

2. JleticTBuTenbHbBIN aHanu3 B 3aaa4dax / I1.JI.Yaesaos, A.H.baxBamos. M.: ®usmariut, 2015. ISBN

978-
5-9221-0595-8 - 30 3k3.
3. 3agaun no pyHkmoHanbHOMY aHanusy / I1.A.boponun, A.M.Capuyk, U.A.llleitnak. M.: MITHMO,
2017. ISBN: 978-5-4469-3092-3 - 30 3k3.

4. Kpartkuii kypc ¢pyHKkunoHanbHoro aHanusa / JI. A Jlroctepuuk, B.M.Co6ones. 2-e uzn. M.: Jlans,

2017.
ISBN 978-5-8114-0976-1 - 30 3k3.

JlomoJIHuTeIbHAS JIMTEpPaTypa
1. B.M. boraue, O.I'.CmonsHOB. /[leiicTBuTenbHbld U (YyHKUMOHANBbHBIN aHanmu3. PX]I,
WxeBck,
2011. ISBN 978-5-93972-911-6

2. Xenemckuit A. S. Jlexkiuu no ¢pyHkiponansHoMy ananuzy Mocksa, MITHMO, 2014. 560 c.
Tepapiii nepemier. ISBN 978-5-4439-0141-1.

3. CapoBanunii B. A. Teopust onepaTopos. 5-¢ uza. Apoda, 2004. 384 ctp. ISBN 5-7107-8699-3.

4. I1.H. KnszeB, @ynkiuonanbHbii ananus. 208 ¢. Mocksa, YPCC, 2009, ISBN 978-5-397-
00109-0



5. Tpenorun B.A. ®yHkroHanpHbIN aHammu3. YaeOHuK. 3-¢ u3a. Mocksa, ®DU3MATIINUT, 2002.
488 ctp. ISBN 5-9221-0272-9

6. Mepa u unrerpan. IL.JI. Yasanos, M.U. [Ipsuenko KonuuectBo crpanun 160 I'ox Beimycka
2002 ISBN 5-88688-055-0

7. CmonsnoB O.I'., lllasrynuaze E.T. Konturyansnbie uaTerpansl. M3m.2, nmepepad. u cy1. 0.
URSS. 2015. 336 c. Tepasiii neperuier. ISBN 978-5-9710-2135-3.

8. boraues B.U., OcHOBEI TeOpuu Mephl, 2-¢ u3f., ToMm 1, HULI Perynspnast u xaoTuueckas TuHaMUKa,
MockBa—MxkeBck, 2006 ISBN: 5-93972-432-9

9. boraueB B.U., OcHOBBI TeOpUU MePHI, 2-€ n3a., ToM 2, HULL Perynsipnas u xaotnueckasi ATMHAMHUKA,
MockBa—MxeBck, 2006 ISBN: 5-93972-433-7

10. boraues B. U. Jluddepenmupyempbie Mepsl M ucUHciIcHHe MaisBiHa. — PerymspHas wu
xaoTtuyeckas nuHamMuka Mocksa - Mxkesck, 2008. ISBN: 978-5-93972-696-2

7.2. UaTepHeT-pecypchbl

[Tockonbky B HacTosIiIee BpeMs MpH padoTe ¢ HHPOpMAIHe MUPOKO UCTOIb3YIOTCS PeCcypChl
TEJIEKOMMYHUKAIIMOHHON cetn «MHTepHeT» (manee — cerb «MHTEepHET»), TO ClleAyeT YyKasaTh
NepeyeHb CalTOB, HCIMOJB3YIOIIUXCS Ui TONyYeHUS OMOJHUTENBHBIX 3HAHUI MO H3y4aeMou
mucuuruiiHae. Takxke cienyer ykasaThb ajJpec caidTa, colepiKamero yuyeOHyo HH(GOpMAIHIO MO0 Kypcy
(IpH ero HaJIMYMM), IPUHIMIIBI pa3MeIeHs B HeM HH(OpMaIK U CIIOCOOBI pabOThI C CAUTOM.

Ne Ha3zsanue DJIEKTPOHHBIH agpec Copepxanne
1. Exponenta.ru www.exponenta.ru  |Ha caiiTe pa3MerieHbl 2eKTPOHHBIE YU€OHUKHY,

CIPaBOYHUKH, CTAThU, IPUMEPaMH IPUMEHEHUS
MaTeMaTHYECKHX MAaKETOB B 00pa30BaTeIbHOM
polecce, AeMO-BEPCUH 11 0 MyJIPHBIX
MaTeMaTHYECKHUX MAKETOB, 3JIEKTPOHHBIE KHUTH U
CBOOOJHO pacrpoCTpaHsIeMble IPOTPaMMBI.

2. Math.ru www.math.ru MartemMaTHdecKuii CalT IS ITKOILHUKOB,
CTYJICHTOB, YUUTEIIEH U BCEX, KTO HHTEPECYETCS
MaTeMaTHUKOM.

3. MaremaTunka www.mathematics.ru | YueOHbII MaTepHa Mo Pa3IHYHBIM pas3jieiam
MaTEeMaTUKH.

4. MaremMaTuka aJs www.xplusy. isnet.ru |ComepKuT GOBIIOE KOTHIECTBO BUIEOIEKITHMA IS

CTYAEHTOB M IIpoyYee. IIKOJIFHUKOB, a0UTYPHEHTOB U CTYACHTOB 10

MaTreMaTruKe U (QHU3HKe.

5. Poccuiickoe oopa- www.edu.ru ODenepanbHBIA 00pa30BaTEILHBIA TOPTAIT:

30BaHue. YUpEeXISHHS, TPOTPaMMBI, CTaHAAPTHI, BY 3b1, TeCThI

EI'D.

7.3. IIporpamMmmMHoe o0ecriedeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MarepuajibHO-TeXHHYECKOe o0ecriedyeHue

B opranmzammu y4yeGHOro mporecca HeOOXOAMMBIMH SIBISIOTCS CPEACTBA, OOECIEUMBAIOLINE
ayJMOBU3yallbHOE BOCIPHATHE Y4YeOHOro Marepuana ( CIeNUaM3UPOBaHHOE JIEMOHCTPAIMOHHOE
000pyIOBaHUE):

1.Jlocka u Men (un 6osiee COBpEMEHHBIE AaHAJIOTHH )

2. KOMITBIOTEPHBIE U MYJIbTUMEAUNHBIE TEXHOIOTHH



3.MUKpO(QOH U COOTBETCTBYIOIIME YCTAaHOBKU (AJi1 pabOThl B OONBIINX ayAUTOPHUSAX C
MHOTOYHCIIEHHBIMU TPYNIaMH CTYACHTOB).

Pabouas nporpamMmma nuctuiinael Teopusi onepaTopoB COCTaBiIeHAa B COOTBETCTBHUH C

tpeboBanusimu OI'OC BO no nanpasnenuto moaroroBku 01.03.01 MaremaTuka (ypOBEHH BBICIIETO
o0pa3zoBaHus OakagaBpUaT ), YTBEPKIEHHOTO IIpukazom MunucrepctBa 00pa3oBanus u Hayku PD ot 10
staBaps 2018 r. N 8 "O06 yTBepkmeHnn GeaepalTbHOT0 TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa
BhICIIEr0 00pa3oBaHus - OakanaBpuart 1o HanpasieHuto noarotosku 01.03.01 Maremarnka" (C U3BMEHEHUSIMH U
nononmaeHusMN) (Pemaxmus ¢ mamenenusmu N 1456 ot 26.11.2020, C u3MEeHEHUSMH U JOTIOTHCHHUSIMH OT: 26
HOst0pst 2020 1., 8 despanst 2021 1.), ¢ yderom mnpodeccuoHanbHoro crangapra 01 O6pasoBaHue u

HayKa, YTBEpXACHHOIO NpHKa3zoM MHUHHUCTEpCTBa TpyJa U couuaibHOU 3amuThl Poccuiickoi @eaepanuu ot
«5» asrycra 2021 r. Ne 30550

[Tporpamma omoOpeHa Ha 3aceganuu Kadenpsl «MaTeMaTHUECKUI aHAIN3»

[Tpotokon Nel0O ot «20» utons 20231

[IporpamMma onobpeHa YuebHo-meToanueckuM coBeToM OU3NKO-MaTeMaTHYecKoro GpaxkyabTeTa

npotokoa Ne 10 ot «23» wutons 2023 1.

[TporpamMma paccMOTpeHa Ha 3acelaHuy Y 4eOHO-METOIMYECKOT0 COBETa YHUBEPCUTETA

npotokos Ne 10 ot «28» wutons 2023 r.

CBeneHusi 00 yTBep:KIeHMH TMPOrpaMMbl HAa oO4YepeaHOW Y4YeOHBIH TroJx W PerucTpamuu
U3MEHEeHM

YyeOHbIit Pemenue BHecennble u3MeHeHUS IHoamuce 3aB.

rof kadenpsl kadenpoit
(Ne mporokona, nara)
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