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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lemsMu OCBOEHMSI IUCLUILUIMHBI «MaTeMaTndeckoe MOJEIMPOBAaHUE Ha
TPAHCIIOPTE»  SABJIAETCA  WM3YYECHHWE  IPUHLUIIOB  MATEMaTHUYECKOIO U
UMUTALMOHHOT'O KOMIIBIOTEPHOI'O MOJEIUPOBAHUs, [IOCTAHOBKU CTATUCTUYECKOTO
JKCIIEPUMEHTa M O00pabOTKM CTaTHCTUYECKUX JaHHBIX — Ppe3yJbTaToOB
MOJEIUPOBAHUA, 4 TAKKE O NPUMEHEHMM KOMIIBIOTEPHOTO MOJACIHMPOBAHUSA B
pa3IMYHBIX OONACTIX  JIEATENBHOCTH K/ TpaHCHOpTa, KaKk KPYIMHOTO
MPOMBIIIJICHHOTO TPEANpUITUS. 3aJaueil JUCIUILTUHBI SBIsETCS (POPMUpPOBAHUE
y OOydYarommxcsi HaBBIKOB IMPOBEICHUS HMHUTALMOHHBIX KOMIIBIOTEPHBIX
DKCIIEPUMEHTOB, a TAK)KE HABBIKU IIOJIb30BAHUS NPUKIATHBIMU IIPOrPaMMHBIMU
IIPOAYKTaMU JUIsi UMHTALIMOHHOTO MOJACIIMPOBAHUS.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS MO JUCHUILUIMHE (MOIYJIIO).

[lepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIIUI) B pe3yibTaTe 00yUeHus 10 AUCHUILIUHE (MOIYJIIO):

OIIK-1 - CnocoOeH pemiaTh WHXKEHEPHBIE 3aJaud B MpodeccuoHaIbHOM
NEATEIbHOCTH C UCTIOIb30BaHUEM METO/I0B €ECTECTBEHHBIX HAYK, MATEMAaTUYECKOTO
aHaJIM3a u MOJIEJIMPOBAHUSL.

OO0yueHnue 1Mo qucuIUInHe (MOJIYIIIO ) IPEIoIaraeT, 4YTo 1Mo ero pe3yJibrataM
oOyyarommiicst Oyier:

YMmeTh:
HpI/IMeHHTB METOAbI MATEMATUYCCKOI'O aHaJIn3a U MOI[@J'II/IpOBaHI/IH

3HaTh:

OCHOBHBIE TIOHSATUSI M METOJbl TEOPUU BEPOSITHOCTEH, MaTeMaTU4YECKOU
CTaTUCTHKH,

JTUCKPETHOW MaTeMaTHUKH, OCHOBBI MAaTEMAaTHYECKOTO MOJICIMPOBAHUS

Baaners:
METOJaMHi MaTEMaTHYECKOTO OMUCaHUs (PU3MUYECKUX SBICHUH U IIPOIIECCOB,
OTPEICIIAIONTUX MPUHITUITBI paOOThI Pa3TMYHBIX TEXHUUYECKUX YCTPONUCTB

3. O0beM TUCHUTUTMHBI (MOJTYJIS).
3.1. Obmas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6mast TPYJIOEMKOCTh AUCIUILIUHBI (Moayisi) coctaBisier 5 3.e. (180
aKaJeMUYeCKUX yaca(oB).



3.2. O0bem gucuMIUIMHBI (MOnyssi) B ¢GopMe KOHTAaKTHOM pPabOThI
oOydJarommxcss ¢ MEJarorTHYeCKUMH  padOTHHKaMU W (WIKM)  JHUIAMH,
MIPUBJICKAEMBIMHU K peanu3aiiui 00pa3oBaTeIbHON MMPOTpaMMbl Ha HHBIX YCIOBHUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KonugectBo uacos
Tum yaeOHBIX 3aHATHI Cemectp
Bceero

Ne4 | Ne5

KonrakTHas paboTa Ipu nNpoBeleHNN yueOHBIX 3aHATHI (BCEro): 96 32 64
B tom uucne:

3aHATHS JIEKIIMOHHOTO TUIIA 48 16 32

3aHATHSI CEMUHAPCKOTO THUTIA 48 16 32

3.3. O06bemM mucCHUIUIMHBI (MOAYJisA) B (OpME CaMOCTOSITEIIBHONW padOThI
oOyyJarommxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl 0OyYaroumxcs c
nearoruaeckKuMu paboTHUKAMHU U (WIIH) JIUI[AMU, PUBIIEKAEMBIMU K peau3aiiu
oOpa3oBaTeNbHON TporpaMMbl HA HWHBIX YCIOBHUSX, TpPH MPOBEICHUU
IPOMEKYTOUHOM aTTeCTAallMK COCTaBIIsET 84 akaJleMUUecKuX yaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYAJIBHOMY YYEOHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4€HHH, 00bEM NUCIUIUIMHBI (MOYs1) MOXKET OBITh peaiu30BaH
HOJIHOCTBHIO B (hOpME CaMOCTOATEIbHON paboThl 00yJaromuxcs, a Takxke B opme
KOHTaKTHOW paOOThl OO0yyarolMxcs ¢ MEeIaroru4ecKMMU pabOTHUKaMU U (WJIN)
JUIAMH, TIPUBJIEKAEMbIMH K pealiu3alui 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPH IPOBEAECHUH IPOMEXKYTOYHOM aTTECTALINN.

4. ConeprxaHue TUCIUTIIAHBI (MOTYJIs).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

TemaTuka NTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE

1 |BBencnue

PaccmarprBaeMble BOIIPOCHI:

- OCHOBHBIC THUIIBI MATEMATUYCCKHUX MO)ICJ'[CfI;

- IPUHIHUIIBI TIOCTPOCHUA MaTEMATUICCKUX Moﬂeﬂeﬁ;

- KOMIIBIOTEPHOC MOJCIIUPOBAHUEC U €T0 MPAKTUICCKOC IPUMECHCHUE,
- MaTeMatndeckas 00paboTKa pe3yabTaTOB MOICITHUPOBAHUS.

2 |3amava muHeitHOTO TTporpamMmmupoBanus (3J1IT)

PaCCMa’IpI/IBaGMI)IC BOIPOCHI:
- OKOHOMHYCCKas U MaTeMaTU4C€CKasl IOCTAaHOBKA 3a/1a4U IJIAHUPOBAHMS BBIITYCKA IMTPOAYKIIUH,

- rpadudeckuii crocob permenus 3J1IT;
- aHaJIM3 YyBCTBUTEIHHOCTH PELICHHS K M3MEHEHMSIM NCXO/IHbIX JIAaHHBIX;

- cumrIuieke-meTo perennst 3JIT1.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

3aauy TPaHCIIOPTHOI'O THIIA

PaccmarpuBaembie BOIIPOCHL:

- TpaHCIIOPTHAs 33a7]a4a B MaTPUYHOM ITOCTAHOBKE, 3aMKHYTasi U OTKPBITasl 3aJa4H;
- TPaHCIIOPTHAA 3aJjaya B CETE€BOI IOCTaHOBKE;

- MpUOIMKEHHBIE METO/IbI PEIICHHs] TPAHCTIOPTHOM 3a1a4H;

- METOJ] HOTEHIHUAJIOB;

- 3a/1a4a 0 Ha3HAUCHUH (3a/1a49a BEIOOpA), BEHTEPCKUI METOI;

- 3aJ1aya KOMMHBOSIKEDA;

- pacmpesenuTeIbHAs 3aqa4a.

3aaya JIaHUPOBAHUS BBIITYCKA IPOLYKIMH, METO/IbI pEIICHHUS
PaccmarpuBaembie BOIIPOCHL:

- IOCTaHOBKA 33/1a4H;

- rpaduyeckuii cocod pereHus;

- aHaJIM3 YyBCTBUTEIBHOCTH PELICHHS K M3MEHEHHUSIM UCXO/IHBIX JIAHHBIX;

- CHMILIEKC-METO/I.

TpancnopTHas 3aa4a — MOCTAaHOBKA U OIIPEICICHUS
PaCCManI/IBaeMBIe BOIIPOCHI:

- O6H.[a$[ IIOCTaHOBKa TpaHCHOpTHOP‘I 3aJa4u,

- TpaHCIIOpTHAA 3a/lava B ManPI‘IHOﬁ IMMOCTAHOBKE, 3aMKHYTas U OTKpbITas 3aa4u.

TpchnopTHa;I 3a/la4a — MCTO/JIbl pCIICHUA
PaccmaTtpuBaeMble BOIIPOCHI:

- MpUOIMKEHHBIE METO/IBI PEIICHHs] TPAHCTIOPTHOM 3a1a4H;
- METOJl IOTEHIIUAJIOB.

3agada 0 Ha3HAYECHUSIX

PaCCManI/IBaeMBIe BOIPOCHI:

- O6H.Ia$[ IIOCTaHOBKaA 3aJa4u,

- MCTOJbI pCUICHUA 3a1a4 O Ha3HAYCHUAX, CBCICHUC eé K TpaHCHOpTHOﬁ 3ajgaye.

PaCHpeI[CJ'II/ITeJ'IBHaH 3aJada

PaccmarpuBaembie BOIPOCHL:

- 00111ast MOCTaHOBKA 3a1a4H;

- METOJbI PELLEHUS PACIIPENEIUTEIbHON 3a/1a4ut, CBEJCHNE €€ K TPAHCIIOPTHOM 3a1aye.

3aaua KOMMHUBOSIKEPa

PaCCManI/IBaeMBIe BOIPOCHI:

- 06H.Ia$[ IIOCTaHOBKaA 3a/1a4u;

- HpI/I6J'II/I)KéHHBI€ 1 TOYHBIC MCTOJbI PCHICHUS 3a/1a9N KOMMI/IBOﬂ)Képa.

10

MozenupoBaHue cilydyalfHbIX BEIMYUH — METOJl 00OpaTHON (YHKLIUU
PaccmarpuBaembie BOIPOCHL:

- MOACJIMPOBAHUE CquaﬁHLIX BCJIMYUH, 3a/TaHHBIX 3aKOHOM pacCHIpEACIICHU,

- MeToJl 00paTHOH (HyHKIHH.

11

MopennpoBanue Ciiy4allHbIX BeIMYUH — Kputepuid [Inpcona
PaCCManHBaGMLIC BOIPOCHI:
- KpI/ITepI/Iﬁ HI/IpCOHa COOTBETCTBUSA TCOPECTUICCKOIO0 U SMIIMPUICCKOT'O pacnpe,ueneHm‘/i.

12

Cucremsl MmaccoBoro oocnyxuanus (CMO)
PaccmarpuBaembie BOIPOCHL:

- MeTopI MonenupoBanue CMO,;

- pacuér xapaktepuctuk CMO.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.




JlaGopatopHbie pabOThI

HaumenoBanue nabopatopHbIX paboT / KpaTKoe coJiep:KaHue

33,[[3‘13 IJIAHWPOBAHUA BBIITYCKA ITPOAYKIUH

B pesyinbrate BhIoIHEHHS 1a00paTOpHON paboThl 00yUaroIecs: IpPHOOPETYT HaBBIK (GOpMaTU3aNU
HUH)XEHEpHO-?)KOHOMHMYECKOH 3a1a4y B MOJIEJIb JINHEHHOr0 IPOrpaMMHUPOBAHUs, HAy4aTCs HaXOAUTh
ONTHMAJIBHBIH TUIaH rpagUIecKUM METOJIOM M CUMIUIEKC-METOIOM ¢ ucnons3oBanueM MS Excel,
MPOBOIUTH aHAJIU3 UyBCTBUTEIBHOCTH PEIIEHNUS K U3MEHEHHSIM UCXOHBIX JaHHBIX.

TpancnoprHas 3axa4da

B pesymnbrarte BRIIOTHEHHUS 1Ta00paTOPHOI paboThl 00y4JaroIrecs: Hay4aTcsl COCTABISATh MaTEMAaTHIECKYIO
MO/ TPAHCIIOPTHOM 3aJjaul, HaXOAUTh Ha4aJIbHBIM ONIOPHBIN IVIaH METOJaMU CEBEPO-3aIlafHOrO yTIia U
MHUHHUMAJIBHOTO 3JIEMEHTA, OIITUMHU3UPOBATH IUIAH IEPEBO30K METOAOM IMMOTCHIINAJIOB, PEINATH 3aKPBITHIE U
OTKPBITBIC TPAHCIIOPTHBIC MOACIIN.

3amava 0 Ha3HAYCHUH (3a71a4a BHIOOpA)

B pesynbraTe BHINONHEHHMS J1aOOPaTOPHOIT pabOTHI 00yYarOLIHEcs] OCBOSIT IIOCTAHOBKY 331341 O
Ha3Ha4YCHUAX, HpI/IO6peTyT HaBBIK PEIICHUA BEHI'CPCKUM METOAOM, HAYUaTCd aHAJIM3UPOBATHL MAaTPUILY
3aTpaT U HAXOAUTh OIITUMAJILHOC paCpCaACICHUC PECYPCOB.

3amaua KOMMHUBOSDKEpA

B pesynbrarte BRIOTHEHHUS 1TaO0paTOPHOI paboTHl oOy4atomuecs: HayqaTcs popMyIupoBaTh 3a1aqy
KOMMMUBOSKECpaA KakK 3a4a9y ,E[I/ICerTHOﬁ OINTUMHU3ALNH, OCBOAT S9BPUCTUYCCKHUC MCTOABI ITIOUCKA pemeHHﬁ,
MpHOOPETYT HABBIK OLIEHKU KauecTBa MapLIpyTOB.

PaCHpeI[CJ'II/ITCJ'IBHaﬂ 3ajJada

B pesynbraTe BhINONHEHHS J1AOOpaTOPHOIT pabOTHI 00yYarOLIHEcs Hay4aTcs CBOAUTH PaclpeAeIUTEeIbHYO
3a/lauy K TPAaHCIOPTHOM, pemats e€ MEeTOA0M MOTEHINAIOB, aHAJM3UPOBATh ONTUMAJIBHBIHN MIaH
pacrpeeNneHus pecypcoB.

MoaenupoBaHHE CIy4alHbIX BEIMYUH

B pe3ynbraTte BRIOTHEHUS Ta00paTOPHOI pabOTHI 00yJaroIIHecs: OCBOST METO 00paTHOW (DYHKINH IS
TeHepaIny CIyYaiHbIX BEIMYHH, HAy4aTCs CTPOUTH TUCTOTPAMMEBI M AMITUPHYECKIE (yHKIIHN
pacrpezenenys, CpaBHUBaTh CTATUCTUYECKHE XapaKTEePUCTUKU C TEOPETUYECKUMU NTapaMeTpaMu
pacrpezeneHuil.

Kpurepunii [Tupcona

B pesynbrare BRINOIHEHUS T1a60paTOPHOIT paboThl 00ydaroMecs: IPHOOPETYT HaBBIK IPOBEPKU
CTaTHCTHYECKHX THIIOTE3 O BHE 3aKOHA PACHIPE/ICIICHHS, BBIYUCICHUS KPUTEPHUS XU-KBAJparT,
(hOpMYJTMPOBKH BBIBOJIOB O TNPHHSATHU WM OTBEP)KEHUH THIIOTE3HI.

CMO

B pesynbrate BIOIHEHHS 1a00paTOpHO paboThl 00ydatromecs: IPHOOPETYT HaBBIK IMUTAIIIOHHOTO
MmonenupoBaans CMO, pacuera XxapakTepHCTHK 3(pPEKTUBHOCTH, aHAIN3a 3aBUCHMOCTH TIOKa3aTenen
pabOoThI CUCTEMBI OT €€ MapaMeTpoB.

OHpeI[CJ'ICHI/IC KpaTHanux pacCTOAHNUU MCKAY BECPIINHAMUA TpaHCHOpTHOﬁ CCTHU
B pesynbTaTe BBIIOIHEHHS 1a00PATOPHOH pabOTHI 00ydaroLyecs 3HAKOMSATCS ¢ peaslu3allieil alropurma
[Hetixctpsl B Excel, nproOperaror HaBBIK pabOTHI ¢ CETIMH.

10

Penrenue O3JII1

B pesyinbrate BINOIHEHHS 1a00PATOPHOH paboThl 00yUaronecs NPHoOPETaroT HaBbIK PELICHHS
ONTUMHU3ALUOHHBIX 3a/1a4 B HaﬂC’I‘pOﬁKC «IIOUCK pCHICHUS» B EXCCl nu rpaq)nqecxoﬁ HUHTEpIIpETAllU
peneHus.

11

33.2[2[11& AUHaAMHUYCCKOTI'0 IpOrpaMMUpPOBaHUA
B pesynbrare BRIIOTHEHHUS 1aO0paTOPHOI paboThl 0OydJaromecss IpHOOPETA0T HAaBBIK PEIICHUS 3a1a4
JUHAMHUYCCKOTO IPpOrpaMMHUpPOBaHUA 1O METOAY Ha OCHOBEC IPUHIIUIIA OTITUMAJIBHOCTHU bennmana.

12

Pemenue nepBoii kpaeBou 3agauu
B pesyinbrate BhINOIHEHHS 1a00paTOPHON paboThl 00yUaroecs: NpHoOPETaloT HABBIK IPUOIMKEHHOTO
penieHust IMHeHHOTo TU(depeHIIMaNTEHOTO YPaBHEHUSI BTOPOTO MOPSIIKa C IIOCTOSHHBIMU




/ HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne
n/m

Ko(pPHUIIMEHTaMHU C KPAaeBBIMHU YCIOBUAMH CBeIcHHEM ] QepeHIrnatbHON 3aJa91 METOIOM KOHETHBIX
paszHocreii k CJIAY, pemaeMoro MeTo10M IpOCTON HTepaluy U 3eiesns B IporpaMMHO# cpene Smath
Studio, Bkimtouast Bcrpoennsie Gpynkuuu [10.

4.3. CamocrosiTenbHas padoTa 00ydaroImXCs.

r]:l/-gn Bun camocrosiTensHO#M paboThI
1 |Pabota c JIeKIIMOHHBIM MAaTEPUATIOM.

2 |Pabora c murepaTypoi.

3 |Tekymiasi MOATOTOBKA K 3aHATHSIM.

4 | IloarotoBka K MpOMEKYTOYHOW aTTECTALIUU.

5 | [loaroroBka K TeKyliemMy KOHTPOJIIO.

5. Ilepedyenr wu3maHWi, KOTOpPHIE PEKOMEHIYETCS WCIOJIb30BaTh IPHU
OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).
Ne
n/m
1 I'opes, A. O. Teopust TpaHCIIOPTHBIX MIPOLIECCOB U URL.: https://urait.ru/bcode/562014
cucTeM : yueOHHK Ul cpeHero npodeccuonanpaoro | (Aara odpamenms: 07.11.2025).

bubnuorpaduueckoe onucanue MecTto gocrymna

obpa3zoBanus / A. D. ['opeB. — 3-e u31I., HCIIP. U JOII.
— Mocksa : U3parensctBo FOpaiit, 2025. — 193 c.
— (ITpodeccnonanpaoe obpazosanue). — ISBN 978-
5-534-13578-7.

2 ['yxxun, U. H. MoaenupoBaH#e TpaHCIOPTHBIX https://e.lanbook.com/book/421802
nporeccos : MeToauyeckue ykazanusi / M. H. yxun. | (1ara obpamenus: 13.11.2025)

— Camapa : CamI'AY, 2024. — 26 c. — Teker :
ANIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-ONOINOTEUHAs

cucrema.
3 | Jlanckux, 0. B. Kubepdusnveckne CHCTEMBI : https://e.lanbook.com/book/408545
yue6noe nocobue / F0. B. Jlanckux, B. I'. Jlanckux. | (aara oGpamenus: 13.11.2025).

— Kupos : Barl'V, 2022. — 196 ¢. — Tekcer :
ANIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTeUHAs
cucreMa

4 | Kynpssues, B. b. Teopust aBToMaToB : yueOHUK 115 URL.: https://urait.ru/bcode/569495
By30B / B. b. Kynpssues, D. D. I'acanos, A. C. (mata obpamenms: 07.11.2025).
IMoaxom3un. — 2-e u3a. — Mocksa : U3naTenscTBo
FOpaiir, 2025. — 199 ¢. — (Briciee o6pa3zoBanue).
— ISBN 978-5-534-15339-2.




6. IlepedueHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JNaHHBIX U
WH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBHIE MOTYT HCIOJIB30BATHCS IPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

- Wnadopmammonnsiii mnopran Hayunas osnexkTpoHHas OubnmnoTeka
eLIBRARY.RU (www.elibrary.ru);

-  Emmnas  kommekmms — 1udpoBBIX  00pa3oBaTENBHBIX  PECYPCOB
(http://window.edu.ru);

- HHTepHET-YHUBEPCUTET UHPOPMAITMOHHBIX TEXHOJIOT U
http://www.intuit.ru/;

- Hayuno-texundeckas 6ubmmorexka PYT (MUUT) (http://library.miit.ru).

- O6pazoBarenpHas miaThopma «HOpaiit» (https://urait.ru/ ).

- DIeKTpOHHO-OMONMOTEYHass  CUCTeMa  W3aareibcTBa  «JIaHB»
(https://e.lanbook.com/).

7. IlepedyeHb  JHIIEH3MOHHOTO M  CBOOOJHO  PaCHpPOCTPAHAEMOIO
MpOrpaMMHOr0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTrO JIJI1 OCBOCHHMS AUCITUTLIIUHBI (MOIYJIs).

- Onepanuonnas cuctema Windows;
- Microsoft Office;
- MS Teams;

- IIouCKOBBIE CUCTEMBI;

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOIUMON IS
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIEcca MO AUCIUTITHHE (MOIYIIIO).

AyauTtopus JUIsl TIPOBEICHUS 3aHATUH JICKIIMOHHOTO THIA JODKHA OBITh
OCHAIIIEHa TIEPCOHATBHBIM KOMITBIOTEPOM W Ha0OpOM JIEMOHCTPAIMOHHOTO
000pynOBaHUSI.

AyauTtopus JUIsI TIPOBEIEHWS TMPAKTUYSCKUX 3aHATHH JODKHA OBITh
OCHAIIICHA MTEPCOHATILHBIMU KOMITBIOTEPAMH.

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

3auer B 4, 5 cemecTpax.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouHbIE MaTepuabl, IPUMEHSIEMbIE MIPU MPOBEACHUHN MPOMEKYTOUHOM
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHM C JIOKAJIbHBIM HOPMATHUBHBIM
aktroM PYT (MUUT).
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