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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Juctunuaa «Complex analysis» BXoauT B mporpamMmy OakanaBpuarta «Data Engineering u
yOpaBiI€HUE KOCMUYECKMMM CHUCTeMaMu» 1o HanpasieHuto 27.03.04 «YmpasieHue B
TEXHUYECKHX CHCTeMax» M m3ydaercsi B 4 cemectpe 2 kypca. ucnuiumny peanusyer Kadenpa
MEXaHUKH U TPOLECCOB yNpaBieHus. JMCUUIUIMHA COCTOMT W3 6 pa3menoB u 17 TeMm
HalpaBJIcHa Ha M3y4YCHHE METOJOB M oOjacTedl MpUMEHEHUs TeOopHH (DYHKIMH KOMIUIEKCHOTO
MEPEMEHHOTO.

[esbr0 OCBOCHUST TUCIMIUIMHBI SIBJISICTCS. PA3BUTHE MaTEMATUYECKON KYJIBTYpPhl CTY/ICHTa U
MOJITOTOBKA €r0 K YCBOCHHUIO APYTHUX OCHOBHBIX MAaTEMaTHUECKUX KYpCOB

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenne aucturuinHbl «KOMITJIEKCHBIN aHaNU3» HampaBieHO Ha (OPMHpPOBAHUE Y
oOyJaromuxcst CaeayonuX KOMIETEHINH (4acTH KOMIETeHIIH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0Cc60eHuu
OUCYUNTUHBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHBI)

OIIK-1.1 ObnamaeT 6a30BBIMH 3HAHUSIMH, TIOTyICHHBIMH B
00JacTH MaTeMaTHIECKUX U (MJIH) €CTECTBCHHBIX HAYK;
OIIK-1.2 YmMeeT ucIonp30BaTh WX B IPOQPECCHOHATEHON

Cnocob6eH aHaIM3UPOBATH 330a4UH
npodecCHOHANBHOM
JeATEIbHOCTH HA OCHOBE

OIIK-1 N NeATEILHOCTH;
MTOJIOXKCHUH, 3aKOHOB M METO/IOB B
OIIK-1.3 MimeeT HaBBIKM BEIOOpA METO/IOB PEIICHHS 3a/1a4
00J1aCTH €CTECTBEHHBIX HAYK U .
po¢eCCUOHATBHO NeSITEIPHOCTH HA OCHOBE TCOPETHUCCKHIX
MaTeMAaTHKU y
3HaHUii;
OIIK-3.1 3HaeT TeopeTHYeCKHE OCHOBBI M IPUHIIUIIBI
MaTeMaTHYeCKOTO MOJICITUPOBAHHSI;
OIIK-3.2 YmMeer pa3pabaThiBaTh U HCIOJIH30BATh METOBI
Cnoco0eH UCToIbh30BaTh
MaTeMaTHIeCKOTO MOJIETHPOBaHMs, NH(HOPMAIIMOHHBIE
(yHIaMeHTabHBIC 3HAHUS JJIS .
TEXHOJIOTHH JUIS PEIICHHUS 3a/1a4 IPHUKIIAJHON MaTEeMaTHKH;
petreHus 6a30BbBIX 33134
OIIK-3.3 Bnaneet npakTHUECKUMHU HAaBbIKAMU pELICHUS 3a/1a4
YIpaBJICHUS B TEXHHYCCKIX .
OIIK-3 MPUKIIATHOW MaTeMaTHKH, METOJAaMH MaTEMaTHIECKOTO

cHCTeMax C LeJIbI0
COBEPIIEHCTBOBAHUS B
npodecCHOHAIBHOM
JeSITeIbHOCTH

MOJICTUPOBAHIS, MHPOPMAITMOHHBIMU TEXHOJIOTUSIMH U OCHOBAMU
UX UCIIOJIb30BaHUs B MPOECCHOHATIBHOM IEeSTeTFHOCTH, HABBIKAMH
npodeccrnoHaTEHOTO MBIIIEHUST M apCEHAIOM METOJIOB U
MOJIX0JIOB, HEOOXOIMMBIMH ISl aJIEKBATHOTO MCTIOIH30BAHHS
METOJIOB COBPEMEHHON MAaTEMATHKHU B TEOPETUIECKUX U
MPUKJIAIHBIX 337a4ax;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

HNuctunnuaa «KOMIUJIEKCHBIM aHaIW3» OTHOCUTCA K oOs3aTenbHOM yactu Osoka 1
«ucrumnnmunel (MoyH)» 00pa3oBaTeIbHON MPOrPAMMBI BBICIIETO 00pa30BaHUS.

B pamkax oOpa3oBarenbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOYydalOIIMECs TaKKe
OCBaMBAaIOT JApyrue JUCHUIUIMHBI W/MIM  TPAKTHKH, CHOCOOCTBYIOUIME  JOCTHKEHHUIO
3aIJIaHUPOBAHHBIX PE3YJIbTATOB OCBOEHUS TUCHMILIMHBI « KOMIIIEKCHBIN aHaIH3».

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux O00CmudiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL




IpenmecTByromue Hocnenyromue
HIngp HanvenoBanue HHCIP;I/IZ:UII/IHLI;,MOI;II}’JII/I, nncunnnnfl)lil/;loaynn,
KOMIIETEHI[UH . .
NPAKTHKH NPAKTHKH
Crnioco0eH aHann3upoBaTh Research work / HayuHno-
3a7a4M Npo(heCcCHOHATBLHOM Mathematical analysis; uccieoBarenbekas pabora;
JIeATEIbHOCTH HA OCHOBE Space Flight Mechanics; Technological Training;
OIIK-1 MOJIOKEHHH, 3aKOHOB U Algebra and Geometry; Undergraduate practice /
METOIOB B 00JIaCTH Physics; [NpennumIoMHast IPAKTHKA;
€CTECTBEHHBIX HAYK U Space Flight Mechanics;
MaTeMaTUKH
Research work / Haygno-
HCCIIeIoBaTeNbCKas paboTa;
Technological Training;
Croco0eH HCIOIb30BaTh Mathematical analysis; Undergraduate practice /
(dyHaMeHTalbHbIe 3HAHUS Space Flight Mechanics; [IpenaumiomMHas MpakTUKa;
JUTSL peLieHus 6a30BBIX Theoretical Mechanics; Space Flight Mechanics;
OIK-3 3aj1a4 yIpaBJCHHS B Algebra and Geometry; Numerical Methods;

TEXHUYECKUX CHCTEMAX C
[EJTBI0 COBEPIICHCTBOBAHHS
B po¢eCCUOHATBHOM
JeATENEHOCTH

Theory of Probability and
Mathematical Statistics;
Differential equations;

Automatic Control Theory;
Equations of mathematical
physics;

Optimal Control Methods;
Analysis of Geoinformation
Data;

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

O6mas TpyroeMKkocTh aucuuiuinabl «Complex analysis» cocTaBusieT «5» 3a4eTHBIX €IUHUII.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHUS 01 OYHOU Hopmbl
00yuenus.

Buja yue6Hoii padoThI BCEIO, ak.u. CeMec4Tp(-1,1)
Konumaxmmnas paboma, ax.u. 68 68
Jlexuuu (JIK) 34 34
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 34 34
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 85 85
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 180 180
3a4.ell. 5 5




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Homep
pasgena

HaumenoBanue paznena
JMCHUILIHHBI

Copep:xanue pa3aesia (TeMbl)

Bun
yueOHoit
padoThI*

Pasnen 1

Benenue

11

OmnpeneneHne KOMIIIEKCHOTO YHUCTA.
Adnrebpamueckas opMa KOMITIEKCHOTO YHCTIA.
Omnepanuy HaJl KOMIDIEKCHBIMH YrciaaMu. CBOHCTBa
omnepanuii.

JIK, C3

1.2

I'eomeTprueckas HHTEpIPETALA KOMIUICKCHOTO
yycna. TpuroHomerpuueckas ¥ noxasarenbHas
(OpMBI KOMIUIEKCHOTO 4Kcia. V3BneueHne KopHs
13 KOMIJIEKCHOTO YUCIIA.

JIK, C3

Paznen 2

OYHKIMH KOMILJIEKCHOTO
MIEPEMEHHOTO

2.1

[NocnenoBateIbHOCTH U PAIBI KOMITJIEKCHBIX YHCEIT.
PacmpenHast KOMIUIEKCHAS TNIOCKOCTb.
Crepeorpaduueckas npoekiust. Chepa Pumana.
KpuBbie 1 001acTy Ha KOMIUIEKCHOM TJIOCKOCTH.

JIK, C3

2.2

HenpepbIBHbIC KOMIUICKCHO3HAYHBIC (DYHKIHH
JCUCTBUTENHHOTO HIepeMeHHOr0. HernpepriBHbIe
(GYHKIMH KOMILUIEKCHOTO HEPEMEHHOTO.
[Noka3aTenbHbIe, TPUTOHOMETPUYECKHE U
runepOoIuiIecKkie GyHKIMH.

JIK, C3

Paznen 3

Juddepennupopanue 1
HUHTErpPUPOBaHUE

3.1

WHTterpupoBanne GpyHKIN KOMITIEKCHOTO
nepemenHoro. Onpezaenenue uHrerpana. Croiicraa
UHTErpanoB. OLEHKH HHTETPAJIOB.

JIK, C3

3.2

JuddepennmpoBanme GyHKIMH KOMIUIEKCHOTO
nepeMeHHOro. OnpeaeneHue IPOu3BOAHOM.
[paBuna nuddepeHunpoBaHusl.

JIK, C3

3.3

Ycnosus Komn-Pumana. [{nddepenuupyemole
¢GyHKIMK B TouKe U B oOnacTu. HeoOxoqumeie u
JIOCTaTOYHBIE ycioBus quddepeHupyemMocti
(YHKIMH B TOUKE.

JIK, C3

3.4

I'eomerpuueckuii cmpic npon3BoAHoN. IlonsaTue
KOH(pOpMHOCTH 0ToOpaxeHus1. Teopema 00
oOpatHOH QyHKIHH. MHOTO3HAYHEIE (QyHKITHA
“kopeHsp”’ u nmorapudm. HTErpanpHas TeopeMa
Komm. Teopema o cocTaBHOM KOHTYPE.

JIK, C3

3.5

[epBooOpasnas. Popmyna Hetotona—JleiOHmIA.

JIK, C3

Paznen 4

Perynsipuble hyHKIUM

41

Perynspubie dynkunn. CTerneHHbIE PSABL
AOCOIOTHAS U paBHOMEpPHAsI CXOAUMOCTb
cTeneHHoro psaga. Teopema AGens.
WurerpupoBanue u nudpepeHnpoBaHmne
CTCTICHHBIX PAI0B.

JIK, C3

4.2

Wnterpansaas ¢popmyina Kommu. CpoiicTBa
peryJsipHbIx B oOnactu GpyHkuumi. ['apMoHnueckue
GyHKIMH.

JIK, C3

4.3

Teopemsl 0 cpenHeM. JlocTaTouHbIE YCIOBUS
peryisipHocTy QyHkunu B oonactu. Teopema
Mopepa. IlepBast u BTOpas TeopemMbl
Beitepirpacca. Teopema eAMHCTBEHHOCTH.

JIK, C3

4.4

AHaIUTHYECKOE IPOIOJKEHUE PETYIIPHBIX
¢yHKui. M30mpoBaHHbIE 0COOBIE TOYKH
OJIHO3HAYHOT'O XapaKTepa.

JIK, C3

Pazgen 5

Psn Jlopana

5.1

Paznoxxenne perymnsipHoit ¢pynkiuu B psix Jlopana.
EnuncTBeHHOCTD paznoxenus. MccnenoBanue
0COOBIX TOYEK C MOMOMIBIO psiioB Jlopana.
Kpurepuu cymiecTBoBaHNS yCTPaHUMON 0cO00H
TOYKH, TI0JIFOCA, CYIIECTBEHHO 0CO00M TOUKH.
[ToBenenue GyHKINN B OKPECTHOCTH CYIIECTBEHHO
oco60ii Touku. Teopemsl Coxorkoro u IInkapa.

JIK, C3

5.2

Iensie dynkiuu. Teopema JInyBumis. OcHOBHAS

JIK, C3




Bun
Homep | HanmeHoBaHme pa3nesa .
Coaep:xanue pasaesa (TeMbl) yueOHOM
pasnena AUCHUILTAHBI %
padoThI
TeopeMa areopsl.
Teopus BerueToB U e€ npuMeHeHne. OCHOBHas
6.1 TeopeMa TEOPUH BbIYETOB. BerunciaeHue JIK, C3
Paszen 6 Teopus BEIUETOB U €€ HMHTETPaJoB C IOMOIIBIO BEIUETOB.
IIpUMEHEHUE WuTerpans! no 3aMKHyTOMY KOHTYpY. Beraucnenue
6.2 HEcOOCTBEHHBIX HHTETPAJIOB OT JICHCTBUTEIEHOTO JIK, C3
nepeMmenHoro. Jlemma XKopmana

* - 3anonasgercs Tonpko mo OUHOMU dhopme obyaenust: JIK — nexyuu, JIP — nabopamopheie pabomsi; C3 —
npaxmuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

CrnenuajJu3supoBaHHOe
yueOHOe/1adopaTopHoe
o0opynoBanme, I1O u
MaTepHuaIbl 1JIs1 0CBOECHHS
AUCHUTLTUHBI
(mpu HeOOXOAUMOCTH)

Tun ayauropun OcHanenue ayiuTopuu

AynuTopust U IPOBEICHUS 3aHITUN
JICKITMOHHOTO THIIa, OCHAIIICHHAS
JlekioHHast KOMILUIEKTOM CIEIMaTM3UPOBAHHON MeOeIIH;
JIOCKOM (9KpPaHOM) U TEXHHYECKUMU
CpeACTBaMHU MYJIbTUME/INA TIPE3CHTAIIUH.

Aynutopus i1 NPOBEICHUS 3aHATHIA
CEMHUHAPCKOI'0 TUIIA, TPYIIOBBIX U
WHJIMBUYaIbHbBIX KOHCYJIbTALHM, TEKYLIETO
KOHTPOJIA U IPOMEKYTOYHOM aTTeCTALUH,

CemuHapckas
OCHAILICHHAS] KOMIUIEKTOM
CreLMaNIN3UPOBaHHON MeOenu U
TEXHUYECKHMH CPEACTBAMHU MYJIbTUMEINA
MIPE3CHTALIMN.
AyauTopus JJIsl CaMOCTOSATEILHON paOOThI
Tns o0yyaromuxcs (MOXeT UCTIOIb30BATHCS IS
.. | IpOBEICHNs CEMUHAPCKUX 3aHATUN U

CaMOCTOSITEIIBHON .

KOHCYJIbTalNil), OCHAIllEHHAs] KOMIIEKTOM
paboThI

CHeIMaTu3UPOBAHHON MeOeIH U
KoMibroTepamu ¢ gocrynoM B OUOC.

* - ayauTOpUs U CAaMOCTOATENFHON paboThl oOyvarontuxcs ykaspBaetcss OBA3ATEJIBHO!

7. YYEBHO-METOJNMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUILJINHbBI

Ocnoenas numepamypa:

1. CeemnukoB, A.I'. Teopus (pyHKIMIA KOMITIEKCHON TIepeMeHHOM : yueOHuk / A.T'.
CeemankoB, A.H. TuxoHoB. - 6-¢ u3., crepeotu. - MockBa: ®usmariut, 2010. - 334 c.
http://biblioclub.ru/index.php?page=book&id=75710

2. MansimieBa, H.b. ®yHkiun kommiekcHoro nepemerHoro: yueonuk / H.b. Mansbimesa,
3.P. Po3enaopH. - Mocksa: @uszmarnut, 2010. - 168 c. - ISBN 978-5-9221-0977-2; To xe
[Dnexrponnsrii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=68367

3. Ilonos, B.H. IIpuxmnaaabie BONpock! TeOpUU PYHKIUH KOMIUIEKCHOTO MTEPEMEHHOTO :
yuebHoe nocobue / B.H. [Tonos ; MunucrepcTBo 0b6pazoBanus u Hayku Poccuiickoii




Oenepanun, enepanbHOE TOCYJaAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUpeKICHNE
BBICHIETO NTpodeccuoHaIbHOr0 o0pazoBanust CeBepHbIN (ApKTHUYECKHIT) (enepanbHbINd
yHuBepcuteT uM. M.B. JlomonocoBa. - Apxanrensck : UL CADY, 2013. - 164 c. : ui. -
bubnwmorp. B xH. - ISBN 978-5-261-00850-7 ; To xe [DnexTpoHHsIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=436400.

4. Xanxesuu B.I1. Teopus GyHKIHI KOMIUIEKCHOTO IEpEMEHHOTO. http://web-
local.rudn/ru/web-local/prep/prep_2071

5. Xaukesuu B.I1. [Tpumeps! u ynpaskHeHHs 110 TEOPHH (QYHKIHH KOMIIEKCHOTO
nepemennoro. http://web-local.rudn/ru/web-local/prep/prep_2071
Lononnumenvnasn numepamypa:

1. Tyran6aeB, A.A. @yHKIIMH KOMIUIEKCHOTO TIEPEMEHHOTO : yueOHOoe rmocodue / A.A.
Tyran6aes. - 2-e u3f., crep. - Mocksa : M3natensctBo «®@nuntay, 2017. - 48 c. - ISBN 978-5-
9765-1406-5 ; To e [DnexkTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=115140

2. MunbkoBa, P.M. ®yHKIIMM KOMIUIEKCHOTO MIEPEMEHHOI0 B IPUMEpax M 3a/1ayvax :
yuebHo-MeToauaeckoe mocooue / P.M. MunbpkoBa ; MuHHCTEpCTBO 00pa30BaHUs i HAYKH
Poccuiickoii @enepanuu, Ypanbckuil GpenepanbHblii yHUBEpcUTeT UM. niepBoro [Ipe3nneHta
Poccun b. H. Enbuuna. - EkarepunOypr: M3natensctBo Ypanbckoro ynusepeureta, 2014. - 57
C. : Ui, Tabi., cxem. - ISBN 978-5-7996-1216-0; To »xe [Dnexkrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=275814

3. ApamanoBuy W.I'., JIynu I'.JIL., Dnbcronpi JI.O. @yHKINMK KOMILIEKCHOTO
nepemenHoro. OneparronHoe ucuucienue. Teopus ycrouuBoctu.-M.: Hayka, 2010.

4. JleontseB T.A., [Tandepos B.C., Cepos B.C. 3agauu no teopuun GpyHKIui
KOMIUIEKCHOT0 IepeMeHHoro. - M.: Mup, 2015.

5. lla6ynun M., [TonoBunkun E., Kapnos M. COopHuk 3a1au 1o reopun GpyHKINN
KOMILIEKCHOTO IepemMenHoro.-M.: FOHUMEJIMACTATI, 2016.

6. [Ha6ynun M.U., Cunopos FO.B. Teopust pyHKIMIT KOMIITIEKCHOTO IEPEMEHHOT0.-M..:
IOHUMEJIMACTAI, 2014.

7. COOpHUK 3a/1a4 110 TEOPHH aHATUTUYECKUX QYyHKIMA noxa pea. Esrpadosa M.A.-M.:
Hayxa, 2012.

Pecypcuvl ungpopmayuonno-menekommynuxkayuourot cemu « Mnmepremy:

1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYJIEHThl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBAHMH 3aKJIFOUEHHBIX JIOTOBOPOB

- DnekTpoHHo-0mbmmoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas 6ubianorexa onnann» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBbC «KoncynpTaHT cTynentay www.studentlibrary.ru

- OBC «Tpounxkuit MmocT»

2. ba3bl JaHHBIX ¥ TTOMCKOBBIE CUCTEMBI

- DJIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW TOKYMEHTAIIUU
http://docs.cntd.ru/

- mouckoBas cucreMa Snaekc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedeparuBHas 6a3a ganabpix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvt 011 camocmosmenbHol pabomsl 00y4arOuuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nexkunii no aucuuruinie « KommiekcHbli aHamu3».



* - Bce yu4eOHO-METOIMYECKUE MATCPUAIIBI JIJII CAMOCTOSITEIHLHON pabOThl 00yUYaIOIINUXCS
pa3MeIarTCs B COOTBETCTBUHU € ACUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!

8. OLIEHOYHBIE MATEPHAJIbI U BAJLIbHO-PEITHHIOBASI CUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLUI IO
JTUCHUIJINHE

OneHounble MaTepuanbl W OaUIbHO-pEHTHHTOBAs CcUCTeMa* OLEHUBAHUSA YPOBHS
c(OpMHUPOBAHHOCTH KOMIETEHIMNA (YaCTH KOMIIETCHIIMI) MO0 UTOraM OCBOEHUS JIUCIUIUIMHBI
«KomrmutekcHblii aHanu3» mnpenactasieHsl B [Ipunoxxennn k Hacrosimeil PaGoueit mporpamme
JUCLUTIIINHBI.

* - OM u BPC opmupyroTcst Ha OCHOBaHWUHU TPEOOBAHHIA COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOTrO akta PY JIH.
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