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COJEPKAHHUE

OBIIASI XAPAKTEPUCTUKA PABOYEH HPOIPAMMBI
YYEBHOM JUCLATLTAHDBI
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KOHTPOJIb W OIEHKA PE3VJBTATOB OCBOEHMS
YYEBHOM M CHUATINHBI



1. OBIIIAA XAPAKTEPHCTHKA PABOYEH ITPOT PAMMBI YYEEHOH JHCIIHITTHHBI
«Mamemamukay

1.1. MecTOo 1MCUMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOIrPaMMbI:

YyeOnas nucuuiuinHa «MatemaTukay sIBISETCs 00s3aTeNbHOM YacThI0 €CTECTBEHHOHAYY-
HOTO IIMKJIa OCHOBHOW 00pa3oBaTesibHOM mporpammbl B cooTBeTcTBIH ¢ @T'OC 1o cnenuanbHOCTH
25.02.06 «ITpou3BOACTBO M OOCITY)KUBAaHUE aBHAITMOHHOU TEXHUKH.

VYuebnas qucuuminHa «MaTtematuka» odecreurnBaeT GOopMHPOBAHUE TPOPECCHOHATBHBIX U
o0mux KoMrneTeHui mo Bcem BunaM aesrenbHoctn PI'OC no cnernumanpHoctr 25.02.06 «IIpous-
BOJACTBO U OOCIY)XMBAaHHE aBUAIMOHHOW TexHUKH». Ocoboe 3HAYCHHWE AWCIHILIUNHA UMEET MpU
dbopmupoBannu u pazsutuu OK 01.;0K 02.;0K 03.;0K 04.;0K 05.; OK 06.; OK 07.; OK 09.;0K
10.;O0K11,;IIK 1.1; ITIK 1.2; TIK 1.3;IIK 1.4; IIK 1.5;IIK 1.6

1.2. Heas 1 niiaHupyeMble pe3yJabTaThl OCBOCHUS JUCHUIJIMHBI:
B pamkax mnporpaMmbl y4eOHOM TUCHUIUIMHBI OOY4YalOIIMMHUCS OCBAWBAIOTCS yYMEHUS U
3HAHUS

Koxa YMenna 3Hanusn

IIK, OK

OK 01.; | -aHanu3upoBaTh CIOKHBIC QYHKIIUU - OCHOBHBIC MAaTEMAaTHYECKHE METOJbI

OK 02.; | u cTpouTh UX rpaduKu; peuIeHus IPUKIAAHbIX 33/1a4;

OK03.; |- BBIIIOJIHSATD IeUCTBUS Hafg | - OCHOBBI muddepeHITaIbHOTO u

OK 04.; | KOMIIEKCHBIMHU YHCJIaMHU; MHTETPaJIbHOT0 UCUUCIICHUN;

OK 05.; | - BBIUMCIIATH 3HAYEHUSI T€OMETpUYe- - OCHOBHBIE METOAbl W  IIOHATHUS

OK 06.; | cKHX BEJIMYMH; MaTeMaTHYeCKOro aHalaWu3a, JWHEHHOH

IIK1.1; |- MIPOU3BOAUTH IEUCTBUS HaJ | anreOpsr;

[IK 1.2; | MaTtpuniaMu u onpeeauTeNIsIMU;

[IK 1.3; | - pemats 3a/1auud Ha BHIYUCIICHUE - TEOPUM KOMILUIEKCHBIX YHCEeJI, TEOPUH Be-

[IK 1.4; | BEpOSITHOCTH C UCIIOJIb30BaHUEM pOsITHOCTEN u MaTeMaTHYECKON

[IK 1.5; | sneMeHTOB KOMOMHATOPUKH; CTaTUCTHKH;

IIK 1.6 - pelaTh NPUKJIaIHbIE 3a1a41 C UC- - poJb U MECTO MaTeMaTUKd B
MOJIb30BaHKEM dJIeMEHTOB nudde- COBPEMEHHOM  MHpPE€ TIpU  OCBOEHUU
PEHIMATIEHOTO U UHTETPATLHO HC- MpoeCCHOHANIBHBIX AUCIUIUIMH U B chepe
YUCJICHUM; npodeccuoHaNbHOM
- pemaTh CUCTEMbI JTUHEHWHBIX ypaB- JIeATECIIEHOCTH
HEHUW pa3IMYHBIMU METOJJaMU




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JACIUTLIIIAHBI

2.1. O0beM y4eOHOM AUCHUIIIUHBI U BUABI YIeOHOH padoThl

Bun yueoHoii pa6oTsl

O0BeM yacoB

O0BbeM 00pa3oBaTebLHOI IPOrpaMMbl 84
B TOM YHUCIIC:
TeopeThieckoe o0ydeHne 48

nabopaTopHbie PabOTHI

He npenycmotpeno

IMPAKTHYCCKHUE 3aHATUA

22

KypcoBast paboTa (TIPOeKT) (eciu npedycmMompeHro 0iisk CReYuaIbHOCmell)

He npenycmotpeno

KOHTpOJIbHAs paboTta

He npenycmotpeno

Koncynprammm 4
Camocmosamenvras paboma 2
[IpomexxyTouHasi aTTeCTaIUs SK3aMeH 8




2.2. TemaTH4ecknii IVIAaH U cOJepPKaHUe Y4eOHON M CIHIITTHHBI

HaunmeHnoBaHue Copepxxanne yueOHOro MaTepuaja i (popMbl OPraHU3ALUH AeATETbHOCTH 00y4aI0IIUXCH O0bem Konmbt
pa3fesnoB U TeM KOMIIeTeHI i,
B Hqacax ¢dopMupoBanuio
KOTOPBIX
crnoco0cTByeT
3JIeMeHT
NMpPOrpamMMsbI
1 2 4
Tema 1. Kommiekc- Copaeprxanue yuedOHOro MaTepuasia 0K 0.1-11
HbIE YHCJIa TIK 1.1-1.6;
1. Tlonsarue mHuUMOHN eamHunpl. OnpeneneHue KOMIDIEKCHOro uwucia. ['eomerpuyeckas 6 MK 2.1-2.6
HMHTEPIPETALHs] KOMIUIEKCHOTO Yucia
B ToM unciie npakTHYecKHe 3aHATUS U J1a0opaTopHble padoThI
IIpaktnueckas padora Ne 1 [leiicTBus ¢ KOMIIJIEKCHBIMU YUCIIAaMH B allreOpandeckon ¢popme. 2
[paktuueckas padora Ne 2 JleiicTBUS ¢ KOMITJICKCHBIMU YUCIIAMH B TPUTOHOMETPHUECKON 5
dhopme.
Tema Ne. 2 JInneii- Conep:xanue yueOHOro MaTepuasia OK0.1-11
Has ajareopa IIK 1.1-1.6;
Martpunesl. Bunel matpuu. JleiicTBus ¢ MaTpuamMu. MK 2.1-2.6
8 A-2.
B ToM umciie npakTHYecKUe 3aHATHA U Ja0opaTopHble padoThI
[Ipaktnueckas padora Ne 3 OmnpenenuTenb MaTpULbL. 2
MuHop ,anreOpandeckoe JOMOJHEHHE dIeMeHTa MaTpullel. OOpaTHast MaTpuIia.
[Ipaktnueckas padora Ne 4. Cucrema JTMHEHHBIX YpaBHEHUH . Pelenne cucteMsl B MaTpuy- 2
HOM popme.
[Ipaktnueckas padora Ne 5. Pemienue cucteMsl ypaBHenuit mo gopmyinam Kpamepa u Mmetogom 2

T'aycca




Tema Ne 3 Kpussbie Copaepxanne yueOHOr0 MaTepHaJia 6 OK 0.1- 11
BTOPOI0 MOPsAIKA K 1.1-1.6;
B ToM yucie npakTHYeCKHe 3aHSITHS U J1a00paTopHbIe padoThI MK 2.1-2.6
[IpakTidaeckas padora Ne 6. OKpy>KHOCTb. DIITHUIIC. 2
[Ipaktuueckas padota Ne 7. 'mnepbona. [lapabomna. 2
[IpakTidaeckas padora Ne 8. 3amaun Ha COCTaBIEHNE YPAaBHEHUH JIMHUH HA TUIOCKOCTH. 2
Tema Ne 4 [Ipous- Copaeprxanue yuedOHOro MaTepuajia OK 0.1- 11
BOJHAsA QyHKIMU U
ee TIPHIIOAKeHHs! Omnpenenenue Mpou3BogHOMN. TabnIHIBI TPOU3BOAHBIX, TPOU3BOIHAS CIIOKHON (PYHKITUH 10 MK 1.1-1.6;
B Tom unciie npakTHYeCcKHe 3aHATUS U J1a0opaTopHble padoThI
MK 2.1-2.6
[IpakTuaeckas padora Ne 9. Ilpenen dynkun. Teopema o npeaenax. 3amevaTenbHbIE Tpee- 2
JIBL.
[paktuueckas padora Ne 10. Cxema uccienoBanust GyHKIUN 2
[Ipaktnueckas padora Nel 1. [Toctpoenne rpaduka GyHKIHH 2
[Ipaktnueckas padora Nel2. uddepenuuan. [IpubnmkeHHbIe BEIYUCICHUS 2
Tema Ne S Unterpan | Coaep:kanue y4eOHOro Mmarepuajia OK 0.1- 11
U ero MpUuJIoKeHHus 10
Heonpenenenusiil uuterpan. MeToasl HaXOXKACHUS. IIK 1.1-1.6;
B ToM yuncie npakTHYeCKHe 3aHSITHS U J1a00paTopHbIe padoThI
= IIK 2.1-2.6
[IpakTtnueckas padora Ne 13. MHTErpupoBaHHe TPUTOHOMETPUUYECKHUX (PYHKIIMH. 2
[IpakTnueckas padora Ne 14. OnpeneneHHbIi HHTErpa. Beuncienye onpeeIeHHoro naTe- 2
rpajia.
[IpakTnueckas padora Ne 15. Beruncnenue niuomany GUrypsl. 2

[IpakTiueckas padora Ne 16. Haxoxnenne o0bema Tell.




Tema Ne 6 Tudde- Conep:xanue y4eOHOro MaTepuaJia OK 0.1- 11
peHIHATbHbIE ypaB- K 1.1-1.6;
HEHHUA B ToM unciie npakTHYecKUe 3aHATHS U J1a00paTopHbIe padoThI K 2.1-2.6
[Ipaktuueckas padora Ne 17. Auddepennuansapie ypaBHeHUs] 1 —0ro mopsiika ¢ pa3uesnsio-
LIMMUCS IEPEMEHHBIMH.
[IpakTuueckas padora Ne 18. OnHopoaHbie TU(GEpEeHIIMATEHBIC YpaBHEHUS 1-0r0 opsaKa.
Jluneitnbie muddepeHnnansHble ypaBHeHHs 1-0r0 mopsaKa.
[IpakTiuaeckas padora Ne 19. Jluddhepennnanpaple ypaBHEHUS 2-0T0 MOPSAIKA C IIOCTOSHHBIMA
ko3 PuLmeHTaMH.
Tema Ne 7 Paabi Copaeprxanue yuedOHOro MaTepuasia OK0.1- 11
B Tom unciie npakTHYecKHe 3aHATUS U J1a0opaTopHble padoThI K 1.1-1.6-
_ MK 2.1-2.6
[IpaxTudaeckas padora Ne 20. Uucnosoii psin. [Ipu3Hak cXOIMMOCTH YHUCIIOBOTO Psia.
[IpakTuueckas padora Ne 21. Crenennoit psg. O0IacTh CXOIUMOCTH.
[IpakTidaeckas padora Ne 22. [I[pumeHeHHE PSIIOB B MPUOIMKEHHBIX BEIYUCIECHUSX.
Tema Ne 8 Jdsnementsl | Conep:kaHue y4eOHOro MaTepraJa OK 0.1- 11
TeOpUHU BePOSTHOCTH
1. ®opmyna nomHOI BEpOATHOCTH MK 1.1-1.6;
2. 3akoH OOJBIIUX YHCEI
IIK 2.1-2.6
B Tom unciie npakTHYeCcKHe 3aHATUS U J1a0opaToOpHbIe paboThI
[IpakTnueckas padora Ne 23. Cnyuaiinsie coObiTra. KomOnHaTOpHKA.
Tema Ne 9 Jnementsl | Coaep:kaHue y4eOHOr0 MaTepHaJia OK 0.1- 11
MaTeMaTH4ecKoit
CTATHCTHKH 1. BsiGopka. Beibopounsie pacrpeenenus. UNCIOBbIE XapaKTEPUCTUKH. IIK 1.1-1.6;

2. OI_ICHI/IBaHI/Ie YHCJIOBBIX XapaKTCPHUCTUK




B ToM 4mciie npakTHYecKHe 3aHATHS U J1a0opaTopHbIe padoThI MK 2.1-2.6
[IpakTidaeckas padora Ne 24. OyHKIHN pacTpeaeneHIs 2

Bcero: 70

CamocTrosiTenbHast padoTa 2

KouncynbTanuu 4

IIpomexyTouHas aTTecTauus 8

BCEI'O

84




3. YCJOBHUA PEAJIN3AIIMA TIPOTPAMMBI YUEBHOM JUCHUIIIMHBI

3.1. s peanu3anuu mporpaMMbl Y9€OHOU TUCITUTUIMHBI JTOJKHBI OBITh MPEIYCMOTPEHBI
CJIEYIOLINE CIIEHUAIIBHBIE TIOMEILCHHUS:

Kabuner «MaremaTikay, OCHaILEHHbIH 000py10BaHUEM U TEXHUUYECKHUMHU CPEICTBAMU 00Y-
YeHUS: MHIUBUAYaJTbHbIC pabodyne MecTa sl 00yJaromuxcs, pabodyee MeCTO MPero aBaTes,
KJIaCCHAasl 10CKa, MHTEPaKTHUBHAs JJOCKA, JIMLEH3MOHHOE POrpaMMHOE 00ecriedeHre B COOTBET-
CTBUU C coaepxkanneM muciuruinabel (Windows, Photo-Shop,), aBTopckuii a5ekTpoH-
y4eOHO-METOJMUECKUI KOMIUIEKC JUCLIUIUIMHBI U TEXHUUYECKUE CPEICTBA 00yUEHUS:
IIEPCOHAIIBHBIN KOMITBIOTED, JEMOHCTPALIMOHHBIN MYJIbTUMEINWHBIA KOMILUIEKC.

3.2. UndpopmanronHoe odbecrieueHre peaan3aiyi IporpaMMBl

Jiis peanuzanuu mporpaMMbl OMOITHOTeUHBINH (HOHT 00pa30BaTEIILHON OpraHu3alnuy J0KEeH
UMETh NIeYaTHBIC H/UIIH AJIEKTPOHHBIC 00pa3oBaTeIbHbIC H HH(POPMAIIMOHHBIE PECYPCHI, PEKO-
MEH]TyeMbI€ JIsl HCTIOJIb30BaHUs B 00pa30BaTEIHLHOM IPOLIECCE.

3.2.1. TleyaTHble U3AaHUA

1. Iexnenxuit U. /. MaremaTunka: ya4eOHUK JUTA CTY. YIpeKaeHUH cpen. mpod. ObpazoBa-aus/ U.
M. Mexnenkuii — 12-¢ uznanue, crep. M. : U3natensckuii neHTp « Akagemus» 2017,

2. I'puropbeB B.II. «DmeMeHTHI BBICIIIEH MaTeMAaTHKI». Y YeOHUK TS CTY. Y UpeXJACHUHN Cpes.
mpod. O6pazosanus/ B.I1. I'puropres; FO.A. [lyounckuit T.H. Cabyposa- 2-e uzn. crep.- M.: Uzna-
TEIbCKUH HEHTp «AkameMus» - 2017.

3. I'puropees [L.II COopHEK 3a1a4 110 BBICIIEH MaTeMaTHKe; yued mocooue Ui CTy . YUpexie-
Huit cpen. npod. O6pazopanus/ B.I1. T puropseslOT.H. CabypoBa — M.: M31a-TenbCcKuii IEHTP
«Axkagemus» - 2017.3.2.2. DnekTpoHHbIC W3AaHUS (AIEKTPOHHBIE PECyPCHI)

3.2.2. DnaekTpoHHBbIE U3AaHUA (JJIEKTPOHHBIE PeCypPChI)

1) http://www.youtube.com/watch?v=1546Q24djU4&feature=channel (Jlekuust 8. OcHOBHBIE CBe-
JICHUSI O PAIMOHATBHBIX (QYHKIIHSX )

2) http://www.youtube.com/watch?v=TxFmRLiSpKo (I'eomeTpuueckuii CMbICI IPOU3BOAHOI)

3) http://mww.youtube.com/watch?v=PbbyP80EVv-g (JIekuus 1. ITepoobpasHas u HeOMpeAeICHHBIH
WHTETpalI)

4) http://www.youtube.com/watch?v=2N-1jQ T798&feature=channel (Jlekuust 5. MuTerpupoBatme
TI0 YacTsM)

5) http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel (Jlexims 2. Tabmuua oc-
HOBHBIX UHTETPAJIOB)

6) http://www.youtube.com/watch?v=7lezxG4ATcA&feature=channel (Jlekius 3. HenocpenctaeH-
HOE WHTErPHPOBAHUE)

7) http://www.youtube.com/watch?v=s-FDv3K1KHU&feature=channel (JIekuust 4. Meros mojcra-
HOBKH)

8) http://www.youtube.com/watch?v=dU FMq lssO&feature=channel (JIekuus 12. ITonstie ompe-
JIeJIEHHOTO WHTETrpasa)

9) http://www.youtube.com/watch?v=wg_AlYBBO0dg&feature=related (I'unepmeTon yMHOKEHHS)
10) http://www.youtube.com/watch?v=C_7clQcJP-c (Teopust BeposTHOCTH)

11) http://www.youtube.com/watch?v=3LyUil13SUyg&feature=related (Ilpo6aema Montu Xosuia)
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12) http://www.youtube.com/watch?v=7L52m03AmEI|&feature=related (ITapamoxkc Moutu Xosia

(13 humeMa «21»))

13) http://www.youtube.com/watch?v=dZPRzB 1N;j08 (Jlekiust 6. Kommuekcubie uncna (dacts 1))
14) http://www.youtube.com/watch?v=Cfy0CXpR9Lo (KomriekcHbie yncia u ¢ppaxtansl. Hacts 1)
15) http://www.youtube.com/watch?v=uis7THg2gSNo&feature=related (Teopus ppaxTanos)

16) http://www.youtube.com/watch?v=G_GBwuYuOOs&feature=fvw (Fractal Zoom Mandelbrot

Corner)

17) http://www.youtube.com/watch?v=2tRdLD6vh3g&feature=related (Mandelbrot, Much bigger

than the universe! deep zoom 2°316)

1.2.3. JlomosHUTeNbHbIE HCTOYHUKH

1. I'puropses C. I'. MaTemaruka: yueOHUK [t CTY. YupexaeHui cpea. npod. O6pazosanus/ C.I'.

I'puropres, C.B. MBonruna; mox pen. B.A. I'yceBa- 13-e usn., crep.- M.: M3natenbckuii eHTp

«Axanemusy -2017 .

4. KOHTPOJIb H OI[EHKA PE3YJIbTATOB OCBOEHHA YYEBHOH JJUCITHIT/IHHBI

5.

Pezynomameut 00yuenun

Kpumepuu OUEHKU

Memoowl ouenku

[lepeueHp 3HaHUM, OCBaUBAEMBIX
B paMKax JUCLUIUIMHBL:

- OCHOBHbIE MaT€MaTUYECKUE Me-
TOJIbl PELIEHNs IPUKIIAJIHBIX 3a/1a4;
- OCHOBHBIE ITOHATHS U METO]IbI
MaTeMaTHUYECKOIo aHajln3a, JIu-
HEHOI1 anredpspl, TEOPUU KOM-
IJIEKCHBIX YMCEJl, TEOPUHU BEPOSIT-
HOCTEH 1 MaTeMaTU4eCKOM CTaTh-
CTHKH;

- OCHOBBI AU PepeHnanbHOro U
MHTETPAJIbHOTO UCUUCIICHUH;

- POJIb U MECTO MAaTEeMAaTUKHU B CO-
BPEMEHHOM MHUPE IIPU OCBOEHHUU
npodecCHOHATBHBIX JUCUUIUINH U
Bc(epe nmpodeccnoHaNbHON Jesi-
TEIBHOCTH.

[lepeuens yMeHUM, OCBaUBAEMBbIX
B paMKax TUCLUIUIMHBL:

- aHAJIM3UPOBATH CIOXKHbBIE PYHK-
IIUH U CTPOUTH UX IpauKu;

- BBITIOJIHATH ICHCTBHSI HAJT KOM-
IUIEKCHBIMU YHCIIAMU;

- BEIYUCIISATH 3HAUYEHUS TEOMETPH-
YEeCKUX BEJIMYUH;

- IPOU3BOJINTH IEHCTBUS HAl MaT-
PHIIaMU U ONIPEICTUTENSIMU;

- pemaTh 3aJja4y Ha BBIYUCIICHUE
BEPOATHOCTH C UCIIOJIb30BaHUEM
AJIEMEHTOB KOMOWHATOPUKH;

- IPUMCHACT OCHOBHELIC Ma-
TEMATHUYCCKUC METOABI PC-
IOCHUWS MMPUKIIAAHBIX 3ada4;

- HCIOJIb3YET OCHOBHBIE O-
HSTHUS 1 METO/BI MaTEMaTH-
YEeCKOI'o aHaIM3a, JUHEHHON
anredppl, TCOPUU BEPOSITHO-
CTel U MaTeMaTH4eCKON
CTaTUCTUKH B CBOEH IMPO-
(eccuoHaTbHON AEATEeNbHO-
CTH;

- IIPOBOJUT PACUETHI U pe-
11aeT NPUKIaIHbIE 331241 C
MTOMOIIIBIO AJIEMEHTOB MHTE-
IPaJIbHBIX U JU(epeHIu-
QIBHBIX UCYHUCIICHUN B CBO-
et mpodeccroHanbHON Aes-
TEIIbHOCTH;

- BBIYUCJIACT 3HAYCHUSA I'€O-
MCTPUYICCKUX BCIIMIUH,

- aHAJIM3UPYeET rpaduku U
byHKIIIT

YcCTHBI OTBET, OLEHKa pe-
3yJbTAaTOB BBIIIOJIHCHHUA TC-
CTUPOBaHMs, HNPAKTUYECKON
paboTs
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- pelarh NPUKJIAJAHbIE 3aJa4U C
UCIIOJIb30BaHUEM IJIEMEHTOB U (D-
(epeHIaTbHOrO U UHTETPaIbHOI0
HCYHCIICHHI;

- pelarb CUCTEMbI JIMHEHHBIX
YPaBHEHUH pa3IMYHBIMU cIIOCO0a-
MU

Hepeuenb yM@HMﬁ, oceaueaemslx 6
pamkax Oucuunﬂuubt:

- QHAJIM3MPOBATH CIOXKHbBIE (PYHK-
LIUM U CTPOUTH UX IpaduKu;

- BBITIOJIHATH ICHCTBHS HAJl KOM-
IUIEKCHBIMU YHCIIAMU;

- BBIYMCIIATH 3HAYEHUSI TEOMETPHU-
YECKHUX BEJIMYMH;

- IPOU3BOJIUTH ACUCTBUS HaJ MAT-
pHLIAMU M ONPEAETUTEISIMU;

- pelaTh 3aJja4y Ha BBIYUCIIEHUE
BEPOSITHOCTH C MCII0JIb30BaHUEM
3JIEMEHTOB KOMOUHATOPUKU;

- pelarh NPUKIIAIHbIE 334U C
HCIIOJIb30BAaHUEM 3JIEMEHTOB (-
(epeHIaTbHOr0 U HHTETPaIbHO-
ro

HCYYCIICHHI;

- pelaTh CUCTEMBbI JIMHEHHBIX
YpaBHEHMH pa3IMYHBIMU CrIOco0a-
MU

YCTHBIM OTBET, OlIEHKa pe-
3yJbTAaTOB BBIMOJIHEHUS Te-
CTUPOBAHMS, TPAKTUUIECCKOU
paboTHI
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