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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN INPOT'PAMMBI YYEFHOM JJUCIHUILINHBI
«JEMEHTHI BBICHIE MATEMATHUKHA»

1.1. MecTo AMCUUIIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/bHOIl MporpaMMblI:

VYuebHas aucHUIuiiHa «OJIEMEHTHI BBICIICH MaTeMaTHKW» NPUHAIICKUT K MaTEeMaTHYEeCKOMY H
obmemy ecrectBeHHOHaydHomy mukiry (EH.00) ocHoBHOW 00pa3oBareinbHONW MPOTrpaMMBI B
coorBerctBu ¢ PI'OC CIIO mo cnemmansHoctr 09.02.07 MHpOpMaMOHHBIE CHUCTEMBI U
IPOrpaMMHUPOBAHUE.

VYuebHass aucuuiuiiHa «OJEMEHTHI BBICHICH MaTeMaTHKuW» obecmeuuBaer  (opMupoBaHue
mpoecCHOHANIBHBIX M OOMIMX KOMIIETCHIMH 1Mo BceM Buaam nestenbHoctd OI'OC CIIO 1o
cneranibHocTr 09.02.07 HMudbopMannoHHble CUCTEMBI W mporpamMupoBaHue. Ocoboe 3HaYCHHE
IMcIUIUIHA BMeeT ripu popmupoBanmnn u pazsutun: OK 01, OK 04

1.2. llesb ¥ IuIaHUpPYyeMble Pe3yJbTAThl 0CBOEHU S JUCIUNJIMHBI:
B pamkax nporpaMMbl yueOHOW AUCIUTIUTMHBI OOYYAOIIMMHUCS OCBAUBAIOTCSI YMEHUS U 3HAHUS

KO(H)IEI K, YmMenus 3HaHus
OK 01, BrInonHATE onepannuy HaJX MaTpULlaMU U OCHOBBI MaTEMaTUYECKOTO aHAIN3A, JIU-
OK 04 peniaTh CUCTEMBI JINHEWHBIX YPABHEHUN HEeIHOM anredpbl
Pemate 3agaun, HCHOJIb3ysl ypaBHEHHUS OCHOBBI aHAJTUTUYECKON T€OMETPUH
MPSIMBIX M KPUBBIX BTOPOTO MOPSIKA Ha OcHoBbl 1 hepeHInaIbHOTo U UHTe-
IIJIOCKOCTH IPaJIbHOTO UCYUCIIEHUS
[IpumensaTs metoab! AuddepenHuanbHoro | OCHOBBI TEOPUU KOMILIEKCHBIX YHCET
Y UHTETPAIIBHOTO UCUUCIICHUS Bunbl u MeTobl penieHus
[Tonp30BaThCs NOHATUAMU TEOPUU muddepeHInaIbHbIX YpaBHEHUI
KOMIUIEKCHBIX YU CEl OCHOBBI TEOpUU PSAIOB
Pemate muddepennmranbapie ypaBHEHHS
Onpenensats cX0AUMOCTb WIIN
pacxoIMMOCTb PsIJIOB




2. CTPYKTYPA ¥ COJIEP KAHUE YUEBHOM TUCIUTLINHBI

2.1. O0beM yueOHOM AMCUMIIJIMHBI M BUABI Y4eOHOIl padoThl

Bua yueOHoii paboTbl O0bem yacoB

O0beM 00pa3oBaTeIbHONH MPOrpaMMbl Y4eOHOH JUCHUIIJIMHBI 116

B TOM YHCIJIC:

TEOPETUYECKOE 00yIeHNE 76
MIPAKTUYECKHUE 3aHATUSI 24
KOHCYJIbTaINH 4
Camocmosmenvhas paboma 2

IIpomMexxyTouHasi aTTecTanus
3 cemecTp — apyrasi popma (KOHTpoJIbHAs padora),
4 ceMecTp — IK3aMeH 8

N




2.2. TeMaTu4eCKHH IJIaH U coaecpikaHue yqeﬁnoifl AUCHHUIIIMHBI «JIeMeHTHI BbICIIECH MAaTeMATHKI

Koapnl
KOMIIETEHIIUH,
(¢popmupoBanuio
HaunmenoBanme Conepxxanue yueOHOro Marepuasa u (popMbl OPraHu3anNHU A€ TeIbHOCTH O0bem KOTOPBIX
pa3iesioB U TeM o0yyarommxcst 4acoB
crnocodcTByer
3JIeMEeHT
NMPOrpamMmbl
1 2 3 4
3 cemecTtp
Pasznen 1 OcHOBBI JINHEHHOH aaredpbl
Tema 1.1 Conep:xaHue y4eOHOro Marepuaja 8 OK 01, OK 04
MaTtpuubl ¥ onepauuu 1| Matpuia, ocHOBHBIE IOHATH. Oniepanyu Hal MaTPUITAMHU. 2
HaJl HUMH 2, Onpenenurens Matpuilbl. CBOHCTBA OnpeaenuTeNeH 2
3, OOpatHas matpuiia. MaTpuyHble ypaBHEHUS 2
B Tom ymncie npakTHYecKHe 3aHATHSA
1\ JleiicTBus Haa MaTpuIilaMu. Berdrcienne onpenenuTenei 2
Tema 1.2 Conep:xaHue y4eOHOro MaTtepuaja 8 OK 01, OK 04
CucreMbl THHEHHBIX 1| Cucrembl TUHEHHBIX YPABHEHHI M METOJIbI X penieHus: metona ["aycca 2
ypaBHeHMI U MeToabl MX | 2| Metox Kpamepa 2
peuieHust 3| Meton 00paTHOIl MaTpHIlbI 2
B Tom ymKciie npakTHYecKHe 3aHATHSA 2
1.\ Pemenue cucreM TMHEWHBIX ypaBHEHUN
Paznesn 2 OCHOBBI AHAJTUTHYECKOH reOMeTPUM
Tema 2.1 Conepxanue y4eOHOro Marepuasa 4 OK 01, OK 04
YpaBHeHue nNpsiMoii Ha 1| YpaBHeHUs NPSMOK Ha TIOCKOCTH. 5
IVIOCKOCTH
B ToM 4nciie npakTHYeCKHE 3aHATHSA
2
1| MeTtpuueckue 1 O3UIMOHHBIE 33/1a4H HA TIPSIMbIE HA MIIOCKOCTH
Tema 2.2 Kpusble Coaepikanue yueOHOro MaTepuajia 6 OK 01, OK 04

6




BTOPOTO NMOPSI/AKA 1| Kanonnueckue ypaBHEHHS OKPY)KHOCTH, JUIUIICA. 2

1| Kanonnueckue ypaBHeHHs rUIepO0JIbI U TapadoIIbl 2

B ToM umciie npaKkTHYecKHe 3aHATHA

1.‘ KpuBsle BToporo nopsjka 2
Paznen 3 OcHoBbl 1u((hepeHIIHATBLHOT0 HCUHCTEHUS
Tema 3.1 Conepxxanue y4eOHOro Marepuasa 6 OK 01, OK 04
Teopusi npenesioB 1) Mpenen ¢hyHkumuu. 3aMevaTesbHbIC TPEICIIbI 2

2| PackpeiTHe HEOnpeIeeHHOCTE! 2

B ToM unciie npakTHYecKHe 3aHATHA

1] Borancnenne npesenos. 2
Tema 3.2 Conepxxanue y4eOHOro Marepuasa 16 OK 01, OK 04
JAudpdepenuunanbHoe 1 [TonsiTne npousBoaHOM PpyHKIMU. ['eomeTpruueckuii 1 GU3NUECKUI CMBICIT 2
HCYHCJIeHHe PYHKIUH | Mpon3BOIHOM
O/IHOI NeiicTBUTENbHO | 2| /luddepenimpoBanne cioxuor GyHKmH. [IpaBuno Jlonmurais. 2
nepeMeHHOi 3| DkcrpeMyMBbl QyHKIUH 2

4 BrimyknocTs, Touku neperuda ¢pynkmun. Hanbospiee 1 HauMeHbIee 3HaUYeHNE 5

| dynxkumm Ha oTpesKe.

5, AcummnToTtel. OOmas cxema mocTpoeHue rpahuxon 2

6., UccnenoBanne GyHKIIMU U TOCTPOCHHUE TPAPUKOB 2

B Tom yKcie npakTHYecKHe 3aHATHSA

1| IuddepennmpoBanue GyHKINH 2

2/ IlonHoe uccnenoBanue GyHKIMH U NOCTPOCHUE I'paduKOB 2
Pa3znes 4 OCHOBbI MHTEIPAJIBLHOI0 HCYUCICHUSA
Tema 4.1 Conep:xaHue y4eOHOro MaTepuaja 6 OK 01, OK 04
HeonpenesieHHblii 1| HeomnpeneneHHbIi HHTETpal U €T0 CBOMCTBA. MeTo1 HEMOCPEACTBEHHOTO 5
HHTerpaj. Meroabl WHTETPUPOBAHUSL.
HHTErPUPOBAHUS 2| UnTerpupoBanue METOJOM 3aMEHbI IIEPEMEHHON U MHTETPUPOBAHMUSI 10 YACTSIM 2

B ToM yuciie npakTHYecKHe 3aHATHSA

1| BoruncrieHnue HeonpeAeIeHHOTO HHTerpaa 2
Tema 4.2 OnpeneJieHHbII OK 01, OK 04
MHTErpaJ i ero Coaepikanue yueOHOro MaTepuajia 8
TIpIUTOELHS Omnpenenennblil nHTErpai u ero ceoiicrea. ®opmyna Herorona-Jleitbnumna. Meron 5

HCTIOCPCACTBCHHOTO MHTCTPUPOBAHU .




2| IHTerpupoBaHue METOIOM 3aMEHbI IEPEMEHHON. MeTo 4 MHTErpUPOBAHUS 110 YaCTAM 2

3| Beruncnenue niomanei niaockux ¢puryp. Berunciaenue o6beMoB Tel BpalleHus 2

B ToM yunciie npakTHYecKHe 3aHATHS

1.‘ OnpeiesnieHHbIE MHTETPAJIbl U UX TPHUIIOKEHUS 2

KoHTpoJibHasi paboTa 2
Hroro 2 kypce 3 cemecTp 64
Pasznen S @yHKIMM HECKOJBKHX NEePEMEHHBIX
Tema 5.1 ®ynkuun Cojaep:kanue yueOHOro MaTepuajia 4 OK 01, OK 04
HECKOJIbKUX 1| ®yakiun HeCKONBbKUX NepeMeHHbIX. OCHOBHBIE TOHSATHS. 2
NepeMeHHbIX 2. YacTHbIe TPOU3BOIHBIC U MOJHBIN AuddepeHnnan GyHKIUI HECKOIBKUX 2
MIEPEMEHHBIX

Tema 5.2 JIBoiinble Cojaep:kaHue yueOHOro MaTepuaJjia 8 OK 01, OK 04
HHTErpajibl 4 X 1| JIBoiiHble nHTErpaibl U Ux cBoiictBa. IloBTOpHBIE HHTErpaJIbI 2
MPUJIOKECHUS 2, IpuoskeHne TBOWHBIX HHTETPAJIOB 2

3. Pemnrenne 3agau 2

B ToM uncie npakTHYecKHe 3aHATHSA

1.‘ DYHKIMU JBYX IEPEMEHHBIX. /IBOMHBIE HHTETPaJIbI. 2
Pa3znes 6 OCHOBBI TEOPHHU KOMILIEKCHBIX YHCeJ
Tema 6.1 Conep:xaHue y4eOHOro MaTepuaja 8 OK 01, OK 04
OcHoBbI TeOpHU 1| Anre6pandeckast hopmMa KOMIIJIEKCHBIX YHCETT 2
KOMILIEKCHBIX 1HCET 2| Tpuronomerpuyeckas (opMa KOMIUICKCHBIX YUCEIT 2

3| ®opmyna Duinepa. [TokazarenbHas popMa KOMIUIEKCHBIX YHCET 2

B ToM unciie IpakTHYeCKHE 3aHATHSA

1.\ BrinonHenue apupmMeTnyeckux 1eMcTBUN HaJl KOMIUIEKCHBIMH YHCIaMU 2
Paznen 7 Ind¢epennnanbHbie yPABHEHHSI, MX BUIbI 1 METOAbI PelICHUSI
Tema 7.1 Conepxanue y4eOHOro Marepuasa 4 OK 01, OK 04
Junddepenunanbubie 1| Iuddepenunanbubie ypaBHeHHs. OO1ee U YaCTHOE pelIeHne. Y paBHEHUE ¢ 2
YPaBHEHHs NePBOro pa3AesIOIUMUCS EPEMEHHBIMU.
nmopsaKa 2, Pemmenue /1Y nepBoro nopsaka 2
Tema 7.2 Coaepikanue y4eOHOro MaTepuajia 8 OK 01, OK 04
Juddepenunanbubie 1| luddepennunanbaple ypaBHEHHsI BTOPOTO MOPSIJIKA. 2
YPABHEHHsS BTOPOIo 2. JIuneiiHple 0THOPOIHBIE YPABHEHUS BTOPOTO MOPSJIKA C MOCTOSIHHBIMU 2




nmopsaxKa

KoduneHTamu.

3, Pemenne nuddepeHnnanbHbIX ypaBHEHUH 2
B ToM umciie IpaKkTHYeCKHEe 3aHATHSA
1.‘ Pemenne nuddepeHnmanbHpIX ypaBHeHUN 2
Pasnen 8 Teopus psiioB
Tema 8.1 Cojaepikanue yueOHOro MaTepuajia 4 OK 01, OK 04
YucaoBble psijbl, 1| Ompenenenne 4rcaoBoro psaa. [IpusHaku cX0AUMOCTH PAIOB C MOJIOKUTETEHBIMU 2
ucciae0BaHue UX Ha YIICHAMH.
CXOAUMOCTh 2. 3nakouepenyronmecs psibl. [Tpusnak JleiiGHua. 2
Tema 8.2 Conepxxanue y4eOHOro Marepuasa 2 OK 01, OK 04
CreneHnHble psiabl. 1| Crenennslie psabl. Pa3noxenue snemenTapHbix Gynkiui B psag Teitnopa 2
Pasjio:xkenue pyHKkumii B
psax Teitsiopa
Hroro 2 kypc 4 cemectp 38
Hroro 2 kype 102
CamocrosiTesibHas padoTa 2
KoncyabTanuu 4
JK3aMeH 8
Bcero 116




3. YCJIOBUS PEAJIM3AIIAU TPOTPAMMBI YYEFHOM JUCIATLIIMHBI

3.1 s peanu3auMy mnporpaMMbl y4eOHOHl JUCHMIVIMHBI TNPEAYCMOTPEHbI CJeAylolne
cIelaJIbHble IOMELICHHS

kabuHer «MaTeMaTHKa, OCHALICHHBIM 00OPYIOBaHMEM M TEXHMYECKHMMH CPEICTBAMH OOydEHUS:
UMHIUBUAYyaJIbHbIE paboune MecTa [yl 00ydaroiuxcs,

pabouee MecTO IMperoaBaTeds,

KJIaCCHAs JI0CKa,

MHTEPAaKTUBHAs JI0CKa,

JUIEH3UOHHOE IIPOrpaMMHOE 00eCIieYeHNEe B COOTBETCTBUU C COAEPKAHUEM JUCLMILINHBL,

ABTOPCKUM IEKTPOHHBIA y4€OHO-METOAMUECKUI KOMIUIEKC JUCITUTUTHHBI

1 TEXHUYECKHE CPEACTBA 00YUEHHUS:

IIEPCOHAIBHBIA KOMIIBIOTED,

JEMOHCTPAILMOHHBINA MYJIbTUMEIUUHBIN KOMILIEKC.

3.2. UndopMmanmoHHOe oDecniedeHne peajn3aiun NporpaMmmsl

Jl1st peanuzaiuy mporpaMMbl OMOIMOTEUHBINH (HOHA 00pa30BaTEIHLHON OPraHU3allud UMEET TeYaTHbIC
Y DJICKTPOHHBIE 00pa3oBaTesbHbIC U HHPOPMAIIMOHHBIE PECYPCHI, PEKOMEHTyeMbIe TSI
HCI0JIb30BaHUs B 00pa30BaTeIbHOM IPOILIECCE.

3.2.1 lleyarubie U3gaHusA

OcCHOBHBbIE HCTOYHUKHU

1. bammmakoB M.M. Marematuka: yaeOnuk. — M.: Axanemusi, 2021.

2. I'puropeeB B.I1. DneMeHTHI BhICIIEH MaTeMaTHKW. YUEOHUK IS CTYH. YUPESKICHHUU cpea. mpod.
oo6pazoBanus / B.I1. I'puropees; 10.A. lyounckuii, T.H. CabypoBa, 2-e uzn. crep. — M.: Akagemus,
2021.

3. I'puropreB B.I1. COopHUK 3a/mad 1o BBHICIICH MaTeMaTHKE; yued mocoOue M CTyA. YUpexIACHHUI
cpen. mpod. odpazosanus / B.I1. I'puropres, T.H. CabypoBa. — M.: Akaagemusi, 2021.

4. T'puropeeB C.I'. Maremaruka: yueOHHMK mas cTya. mpod. obpasosanus / C.I. I'puropses, C.B.
Wponruna; nox pea.B.A. I'ycesa, 13 uza., crep. — M.: Axkanemus, 2022.

5. Iexnenkwmii M.JI. MaTtemaruka: y4eOHUK JUIsl CTYI. yUpekIeHui cpen. npod. obpazoBanus / 1./1.
[Texneuxuit, 12-e uzmanue, crep. — M.: Axanemus, 2021.

JonojiHUuTEe/IbHbIE HCTOYHUKH

1. boromonoB H.B. IlpakTuueckue 3aHsATHS 1O MaTeMmaruke: yueOHOe mocobue s ccy30B. — M.:
Hpoda, 2014.

2. Conoeitunk W.JI., Jlucuukun B.T. COopHUK 3a7au o MareMaTuKe JUIsi TEXHUKYMOB. — MOCKBa:
Onnxc 21 Bek, 2013.

3.2.3. DyleKTpoOHHbIE U31aHus (3JIEKTPOHHbIE pecypchl)
http://www.math.ru — Jlata mocrymna: 15.04.2024 r.
https://www.bymath.net — [Tara nocryma: 15.04.2024 r.
http://graphfunk.narod.ru — Jlata nocryma: 15.04.2024 r.
https://etudes.ru/ — lata moctymna: 15.04.2024 .
http://www.mathtest.ru — JTatra nocryna: 15.04.2024 r.
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4. KOHTPOJIb ! OLIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOU JUCHUILIAHBI

KoHTposb 1 o11eHKa pe3ynbTaTOB OCBOCHHS YU€OHON JUCHUIUIMHBI OCYIIECTBIISIETCS MIPEToIaBaTesIeM

B Iporecce

MMpOBCACHUA  IMPAKTHYCCKUX
OGy‘-IElIOH.II/IMI/ICSI HHAWBUIYAJIbHBIX SaﬂaHI/If/’I, IIPOCKTOB, I/ICCJIC,HOBaHI/IfI.

3aHATHH,

TCCTUPOBAHUA, a

TaKKC€  BBIIIOJIHCHUA

Peszynomamut 00yuenusn

Kpumepuu ouyenxu

Hepeueﬁb 3HCZHI/IZZ, oceausaemMslx 6
pamKax ducqunﬂunbl

Xapaxkmepucmuxu
0eMOHCIMPUPYEMbIX 3HAHULL

Memoowt ouenku

OCHOBBI MaTEMAaTHYECKOTO aHaJIN3a,
JMHENHON anredpsl

3HaeT OCHOBHBIE [IOHATHUSI
MaTEMAaTHYECKOTO aHAIN3a 1
JMHENHON anredpsl

YCTHBIN OIIPOC, BBIITOJIHEHUE
VHIUBUYyAJIbHBIX 3aJaHUI
Pa3JIMYHON CIIOXKHOCTH

OCHOBBI aHAIUTUYECKON F€OMETPUH

3HAEeT OCHOBBI AHATUTHYECKOH
reoMeTpun

YCTHBIN OIIPOC, BBITOJIHEHUE
VHIUBUyJIbHBIX 3aJaHUI
Pa3IMYHON CIIOXKHOCTH

OcHoBbI auddepeHInaIbLHOTO U
WHTETPAIBHOTO UCUUCIICHUS

JleMOHCTpHpYyET 3HAHUSI OCHOB
g depeHInaIbHOro U
WHTErpajibHOr0 UCUUCICHUI

YCTHBIN OIIPOC, BBIITOJTHEHUE
VHIUBUyJIbHBIX 3aJaHUI
Pa3IMYHON CIIOKHOCTH

OCHOBEI TECOPHUU KOMIIJICKCHBIX
YHUCCJI

OnepupyeT OCHOBHBIMU
TIOHATUSIMHA TEOPUHU
KOMIUTEKCHBIX YUCEI

YCTHBIN OIPOC, BBIITOJTHEHUE
VHIUBUyJIbHBIX 3aJJaHUI
Pa3JIMYHON CIIOXKHOCTH

BI/I)]BI U METOJbI PCIICHUA
muddepeHInanbHBIX YpaBHSHUM

3HaeT OCHOBHBIEC MOHATHUS
muddepeHnanTbHBIX
ypaBHEHUH

YCTHBIN OIPOC, BBITOJTHEHUE
WHAUBUAYAJIbHBIX 3aJaHUI
Pa3JIMYHON CIIOXKHOCTH

OCHOBBI TEOPUHU PAJIOB

JleMOHCTpHpyeT 3HAaHUSI OCHOB
TEOPHUU PSIIOB

YCTHBIHN OIPOC, BHIMOJIHEHHE
WHAUBUAYAJIbHBIX 3aJaHUI
Pa3IMYHON CJIIOKHOCTU

Ilepeuensv ymenuii, oceausaemvix 6
PAMKAX OUCYUNTIUHDBL

Xapaxmepucmuxu
0eMOHCMPUPYEMbIX YMEHUL

Brinonusate orepanuu HaJl
MaTpUllaMH W peuaTb CHCTEMBI
JIMHEHHBIX YpaBHCHUH

YMeeT BBINOIHSTH ONepaluu
HaJ MaTpHUIIAMH U PelaTh
CUCTEMBbI JTUHEUHBIX
ypaBHEHUH Pa3IMYHBIMU
METOIaMU

OreHKa pe3ynbTaToB
BBITIOJTHEHUSI TIPAKTHYECKON
paboThI

Pemarsn 3aavu, UCII0JIb3Y:
YpaBHCHUA IIPAMBIX U KPUBBIX
BTOPOI'O IOPpAAKA HA IIJIOCKOCTHU

YmMmeet peumars 3aaa4u,
HCIIOJIb3Ys YPAaBHCHUA
IMPAMBIX U KPHUBBIX BTOPOI'O
IOoPsAJIKa Ha IJIIOCKOCTHU

Oruenka pe3yabTaToB
BBITIOJTHEHUSI IPAKTHYECKON
paboThI

[MpumensaTs METO/IBI
mddepeHnnanbHOTO "
MHTETPAJIBHOTO UCUUCIICHUS

[Mpumenser meTo b1
mddepeHnnanbHOTo U
UHTErPaIbHOTO UCYUCIICHUS

OreHka pe3ynbTaToB
BBITIOJTHEHUSI TPAKTUIECKON
paboThI

Ilonp30BaThCsd MNOHITHUSIMH TCOpHU
KOMIIJIICKCHBIX YU CCII

YMeeT npeacTaBisTh
KOMILJIEKCHBIE YUCa B
pa3IuuHbIX (hopMax,
BBITIOJIHATH OTIEpalliy HaJ
HUMU

TECTUPOBAHUC
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Pemars nuddepennmansusie
ypaBHEHHS

Pemaer nuddepenmansabie
ypaBHEHHUS Pa3HBIX BUJIOB

OrnieHka pe3yabTaToB
BBITIOJTHEHUS! IPAKTHYECKON
paboThI

Ompenensatb  CXOJIUMOCTh
PacxoUMOCTh PSIJIOB

njm

Ywmeer onpeaesaTh
CXOAUMOCTD ITOJTOXKUTCIBHBIX
Y 3HAKOYEPEAYIOIMXCS PSAIOB

OrueHka pe3yJabTaToB
BBITIOJTHEHHSI IPAKTHYECKON
paboThl
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