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1. Hesn n 3axa4M JMCHUIIIHHBL.

He.ﬂb Kypca — 3HAaKOMCTBO C COBPEMEHHbIMU KOMMNbIOTEPHbIMU TEXHONOTMAMMU, NPUMEHAEMbBIMU B
reos0K/10rnun.

OcHoBHBIE 3a1a4H Kypca:

— — copMHPOBATH MPEICTABICHUE O COBPEMEHHBIX BO3MOKHOCTSIX MCIIOIb30BAHUS
naHHbIX J[33 B 5K0JIOrMH U NPUPOIOTIONIb30BAHNY;

— 0003HaUYUTh TEOPETUYECKHE OCHOBBI pabOThI C MaTepruagaMi KOCMUUYECKON ChbEMKH,
OCBETUTH COBPEMEHHYIO METOI0JIOTHIO 00paOOTKH M KIIaCCU(DUKAIIUU CITyTHUKOBBIX
n300paxeHuil s ueneil kaprorpadupoBaHUs U MOHUTOPUHIA HA3€MHBIX SKOCHCTEM;

— O3HaKOMMTbH C COBPEMEHHBIMU MTPOIPAMMHBIMHU U TEXHUYECKUMU CPEACTBAMHU 00pabOTKH
CIYTHUKOBBIX H300pa)K€HUM JUIsl IPUMEHEHUS MOTy4YEHHbBIX 3HAHUN B HAy4HO-
UCCIIEI0BATEIbCKON U MPAKTUYECKON JEeSITEIbHOCTH.

2. MecTO THCIMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMBbl.
Kypc otHocuTcs k qucipminaam o Beidopy(b1.B.J1B.01.01).

3. IlepeyeHb NJIAHMPYEMBIX PpPe3yJbTAaTOB O00y4YeHHMs IO JMCUMILUIMHE (MOAYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKEHUSI KOMIIeTEeHI U

Tadauua 1
Kox mo ®T'OC Nuauxaropsl I[Inanupyemblie pe3yabTaTbl 00y4eHHs
MOCTHKEHUS no aucuunjuHe (3YB)
IIpodeccnonanbHbIe
OIIK-5.  Cnocoben | OIIK-5. CriocoGeH | 3HaTh:
peuiaTth 3a/1auy | pemaThb 3a1a4d | — o 0a30BBIX 3HAHUAX B 00JIaCTH
npoeCCHOHATBHON npodeccHoHaTbHON MaTEMaTHKH U €CTECTBEHHBIX HAYK;
ACATCIIBbHOCTH B | ACATCIBHOCTU B oOiacty | — 0 METOoax pa60TH C
00acTH  DKOJIOTHH, | SKOJIOTHH, TF€03KOJIOTHYECKUMU ~ OOBEKTaMu B
IpUPOAOMOJIb30BAHNS | IIPUPOAOIIOIB30BAHNA U MOJIEBBIX U JTAOOPATOPHBIX yCIOBUSX,
W OXpaHbl NIPUPOABL C | OXpaHbl  NPUPOABL € aHallu3€ M CHUHTE3€ IIOJIEBOM U
HCITOJIBb30BaAHUEM HCIIOJIB30BAHHUEM Ha60paT0pH0f/'I TEOdKOJIOTHYECKOU
MH(}OPMALOHHO- MH(POPMALOHHO- uH(popMaIuy, Hay4YHO-TEXH.
KOMMYHHUKAIIUOHHBIX, | KOMMYHUKAlITUOHHbIX, B IIPOEKTax U OTYEeTAax,
B TOM 1UCIC | TOM YUCIC | — 3HaTh MOHATHE WHGOPMAIIMOHHBIX
reorH(OpPMAIIMOHHBIX | TEOMH(DOPMALIMOHHBIX TEXHOJIOT i, mepenadn, o0paboTku u
TEXHOJIOT U TEXHOJIOT Ul HAKOILICHHS HH(POPMALIHH,
— 0COOEHHOCTH OMOJIOTUYECKUX
00BEKTOB MOJEIUPOBAHHUS u
METOJIUKHU JKCIEPUMEHTAIBLHON
OLICHKH UX CBOWCTB;
— NEPEYMUCIUTH BUIbl MAaTEMATHYECKHUX
METO/JIOB, MIPUMEHSAEMBIX B
T€0DKOJIOTUH;
YMeTh:




— TpaKTOBaTh PE3yJIbTAThl, MOIyYCHHBIC
B pe3yIbTaThI MIPAKTUIECKHIX
UCCIIEI0BAHUI I1OJIy4E€HHBIX B
pe3ysbTare 1nojieBol u J1adbopaTopHoOit
paboTHI;

—  yMeTh OCYILECTBIISITh BEIOOp
HEOOXOIMMOT0 BUAA MPOTPAMMBI IS
BBITIOJTHEHHSI KOHKPETHBIX 3a/lad B
cBOEM npodeccuoHaIbHOM
NeSITeTbHOCTH;

— yMETh aJIeKBaTHO CTaBUTh 33/1a4d
UCCIICIOBAaHUS M ONTUMH3AINU
CIIOXKHBIX OOBEKTOB Ha OCHOBE
METO/IOB MaTEeMaTHIECKOTO
MOJICITNPOBAHUS,

— TPHUMEHSATH TPABWIBHO PA3INIHBIC
BUJBI MAaTEMaTHYECKUX pacueToB W
AaHAJTM30B B KOMITBIOTEPHBIX Cpeax
npu 00paboOTKe JaHHBIX, MTOTYYEHHBIX
B pe3ynbTare OMOJIOTUYECKUX
HCCIENOBaHUN,

— TpaKTOBaTh Pe3yJbTaThl, MOTyUYECHHbIE
B XOJI€ MPAaKTUYECKUX HCCIICOBAHUM
MOJICBOM U JTAOOpaTOPHOM pabOTHI,

BJIA/IeTh:

— MeToJaMu OO0pabOTKM | CO3JaHUs
rpaduky, BBIMOJIHATE KOMIBIOTEPHYIO
BU3YaJIN3alUI0 pe3yNbTaToOB
TE09KOJIOTMYECKUX UCCIIECIOBAHUIA;

— OPUMEHUTh Ha TMPaKTUKEe BBIOOP
HEOOXOJMMOr0 BHUAA MPOrPAMMBI st
BBITIOJTHEHHS] KOHKPETHBIX 3a/Jad B
CBOEi npodeccCuoHaTbHON
JEeSITeNIbHOCTH;

— CaMOCTOSITENIbHO ~ 00pabaThiBaTh U
MOJArOTAaBIIMBATh JAaHHBIE TIOJEBOUH U
nabopatopHoil ~ uHpOpMauuu Ui
HAYYHO-TEXHUYECKUX OTUETOB




4. O0beM JUCHUILIMHBI M BUbI y4eOHOH padoThI

Bcero Cemectp
Bun yueOHoii paboTbl yacos/3.e. 3
0P0 0320
KonTakTHas padora 51 34 34
B Tom uucne:
Jlexkuu 17 17 17
[IpaxTueckue 3anstus (113) 34 17 17
CamocrosiTesibHas padoTa (Bcero) 57 110 110
B Tom uucne:
Jloxmaet 17 40 40
Tembl 171 CaMOCTOSTENBHOTO U3yUEHUS 40 70 70
Bun npomexyTo4yHOM arrecTannu 3au. 3au. 3au.
OO0uas TPyA10eMKOCTb AU CHUTIIMHBI Yac. 108 144 144
3au.en. 4 4 4
5. Conepsxkanue Q¥ CHUATIIMHBI
5.1 Pa3gennl IMCIUMILIMHBI 1 BUALI 3AaHATHI
Tadauua 2
Ne HaumenoBanmue pa3jaesna Jlekur. pakr. Bcero
n/n AUCHUILIUHBI 3aHAT. 3aHAT. 4yacos
0®0 | 0390 | OO | 0390 | OPO | 0390
PA3/IEJI 1. CoBpemeHHbIC 6 6 12 12 18 18
1 KOMITBIOTEPHBIE TEXHOJIOTHH B SKOJIOTHH
Y IPUPOIOTIOIB30BAHUH
5 PA3/IEJI 2. OqHOoMepHBIHT 6 6 12 12 18 18
CTaTHUCTUYECKUY aHAIIN3
3 PA3JIEJI 3. MHOTOMEpHBI 5 5 10 10 15 15
CTaTHUCTUYECKUH aHAIIN3
UToro 17 17 34 34 51 51




5.2 JleKIIMOHHbIE 3aHATHS

Tabunna 3
Pasnen | HaumenoBanue pasaena Coaepsxanue pasaea JMCHUIITHHBI
AUCHUILINHBI
1. €111, 3aJJa4H, OCHOBHBIC HAIIPABJICHUS
PA3JIEJI 1. CoBpemeHHbBIC Ler, ’ P
ucnonb3oBanusa KT B axosoruu u
KOMIIBIOTEPHbBIE
IIPUPOJIONOIB30BaHUU. Buabl mporpaMmMHOro
TEXHOJIOTMH B 3KOJIOTHH U
obecnieueHus. CoBpeMEHHbIE TAKEThI IS
MIPUPOIOTIOIB30BAaHUHU .
CTaTHUCTUYECKOM 00pabOTKU JaHHBIX, 0011as
XapaKTEepPUCTHKA, TTIOCHI U MUHYChI
2. OnucatenbHble CTATUCTUKY, CTATUCTUYECKAs TUIIOTE3a
PA3JIEJI 2. OnnomepHbIit u ee nposepka. [IpoBepka runores o paBeHCTBE
CTaTHUCTUYECKUI aHaJIN3 CPEIHUX, TUCTIEPCUl, COOTBETCTBUS TEOPETUUECKOMY
3aKOHY pactpezaenenus. [lapamerpuyeckne Kpurepuu
npoBepku runote3. Hemapamerpuueckue Kputepuu
poBepku runore3. OTHOMEPHBIN TUCTIEPCUOHHBINA
aHanu3. Hemapamerpudeckuii MeTobl CpaBHEHUS
COBOKYMTHOCTEH
3. Perpeccuonnas Mozenp 1 mapaMeTpruIeCcKui

PA3/IEJI 3. MuOTOMEpHBII
CTaTUCTUYCCKUI aHaJIN3

perpecCUOHHBIN aHanu3. MeTo1 rIIaBHBIX KOMIIOHEHT.
MHuoroMepHbIi GaKTOPHBIN aHaIu3. MHOTOMEpHOE
HenapaMeTpHuecKoe IKaaupoBanue. MeTobl
KJIacTep-aHan3a. [[MCKpUMUHAHTHBIN aHAIU3.
Ananu3s cxoactea. Hemapamerpuueckuii
MHOTOMEPHBIHM TUCTIEPCUOHHBIN aHaN3

5.3. JIaGopaTopHbIii NPAKTHKYM — HET

5.4. lIpakTnyeckmne 3aHATHS

Tao6auna 4
Pa3znen | HammenoBanue pasaena Conep:xanue pasjaena IUCHHUILIAHBI
JTUACIHHUILINHBI
1. Ilenn, 3agaun, OCHOBHBIC HAIIPABIICHUS
PA3JIEJI 1. CoBpeMeHHbIC ’ ’ P
ncnonb3osannsa KT B skojioruu u
KOMITbIOTEPHBIE
MIPUPOAOIIOIb30BaHUH. BUIbI TPOrpaMMHOTO
TEXHOJIOTUHU B DKOJIOTUH U
obecnieuenus. CoBpeMeHHbIE TTAKEThI IS
MIPUPOAONIOJIb30BAHUHI .
CTaTHUCTUYECKOM 00pabOTKU JaHHBIX, 001Ias
XapaKTEPUCTHUKA, TUTOCHI 1 MUHYChI
2. PA3JIEJI 2. OnnomepHbIit OmnuncarenbHBIE CTATUCTHKY, CTAaTUCTHYECKAs THIIOTE3a

CTaTHUCTUYECKUM aHAIN3

" €€ MPOBECPKaA. HpOBepKa THUIIOTE3 O paBCHCTBC
CpCaHUX, I[PICHCpCPIfI, COOTBCTCTBUA TCOPCTUUCCKOMY
3aKOHY paclpCICICHU. HapaMeTpI/IquKI/IC KpUTCpHUU




IpoBepku runore3. Hemapamerpruueckue Kpurepun
npoBepku runore3. OAHOMEPHBIN AUCIIEPCUOHHBIN
aHanu3. Hemapamerpuueckuii METOAbI CPABHEHUS
COBOKYMTHOCTEH

3. Per CCCHUOHHAA MOACJIb U ITapaMcET I/I[IeCKI/H\/JI
PA3ZIEJI 3. Muoromeprbiit | - © A PaMetp

. perpecCUOHHbIN aHanu3. MeTo 1 rIIaBHbIX KOMIIOHEHT.
CTaTUCTUYECKUI aHaIU3

MHuoroMepHbI# (hakTopHBIN aHanu3. MHOrOMepHOe
HelapaMeTpu4ecKoe IKaInpoBaHue. MeToabl
KJIacTep-aHanu3a. JJMCKpUMUHAHTHBIN aHaJIN3.
Ananus cxozactsa. Hemapamerpuueckuii

MHOTI'OMEPHBIN TUCIIEPCUOHHBIN aHAIIN3

6. CamocTosiTe/IbHAsI pa60oTa CTYJIEHTOB MO AUCHHUILINHE
6. 1. TeMbI T0KJIAT0B
1. Bunel nporpamMmmHOro obecrnev4eHus.
2. CoBpeMeHHBIE IMaKeTHI JIJISl CTATHCTUYSCKOW 00pabOTKU JaHHBIX, 00MIas XapaKTePUCTHKA,
TUTFOCHI 1 MUHYCBI

w

OmnuncarenbHBIC CTaTUCTHUKHU, CTATUCTHYCCKAA TUIIOTE3a U €€ ITPOBEPKaA.

e

[TpoBepka rumnore3 o paBeHCTBE CPETHUX, JUCIICPCHI, COOTBETCTBUS TCOPETHICCKOMY
3aKOHY pacIpeaesiCHuUs.

5. ITlapameTrpudeckue KpUTEPUH POBEPKH TUIMIOTES.

6. Hemapamerpudeckue KpuTEpUH MPOBEPKH TUTIOTES.

7. OnHOMEpHBIN TUCTIEPCHOHHBIN aHAIH3.

8. Hemapamerpudeckuii METOAbI CPAaBHEHUS COBOKYITHOCTEH.

9. PerpeccroHnHast MoJIeb M TAPAMETPUUECKUA PETrPECCUOHHBIN aHaAJIH3.
10. MeTto ri1aBHBIX KOMIIOHEHT.

11. MHoromepHbIH (haKTOPHBIN aHAIIH3.

12. MHOrOMEpHOE HelapaMeTPHIeCcKoe MKATMPOBAHUE.

13. Metoap! KJ1acTep-aHaIN3a.

14, JIlucKpUMUHAHTHBIM aHAJIN3. AHAJIA3 CXO/CTBA.

15. HenapameTrpruueckuii MHOTOMEPHBIN JTUCTIEPCHOHHBIN aHAJIN3

6.2. YueOHO-MeTOANYeCcKOE M HHPOPMAIIMOHHOE 00ecTIeYeHUs ISl CAMOCTOSATEIbHOM
padoThI

7. OneHo4HbIe CPpeACTBA
7.1. Bonpocsl k 3aueTy
1. Ilenu, 3a1aun, OCHOBHbIE HanpaBieHus ucnosb3oBanus KT B skonoruu u
MIPUPOJIOTIOIB30BAHUH.
2. Buasl nporpaMMHOro obecreueHHs.
3. CoBpeMeHHbIE MaKeThl U CTAaTUCTHYECKOM 00pabOTKM JaHHBIX, 001I1asi XapaKTepUCTHKA,
TUTFOCHI U MUHYCBI
4. OrnucarenbHble CTATUCTUKU, CTATUCTUYECKAsi THIIOTE3a U €€ IPOBEpKa.



5. IlpoBepka rumnoTes 0 paBeHCTBE CPEAHUX, TUCIIEPCUI, COOTBETCTBUS TEOPETUUECKOMY
3aKOHY pacCIIpeieICHNUs.

6. IlapameTrpuyeckue KpUTEPUH MTPOBEPKH THIIOTE3.

7. Henapamerpuueckue KpUTEpUU IPOBEPKHU TUIIOTES.

8. OaHOMEpHBIN JUCTIEPCUOHHBIN aHATTU3.

9. Henapamerpuueckuii METO/IbI CPAaBHEHHUSI COBOKYITHOCTEH.

10. PerpeccnonHas MOJIEIb ¥ MAPaMETPUIECKUN PETPECCHOHHBIN aHaN3.

11. MeTon rnaBHBIX KOMIIOHEHT.

12. MHOTOMEpHBIN (PaKTOPHBII aHAIN3.

13. MHOTOMEpHOE HeTrapaMeTpUIeCcKOe MKATHPOBAHNUE.

14. Metopp! Ki1acTep-aHaln3a.

15. JIuckpUMUHAHTHBIN aHAJIN3. AHAJIA3 CXO/CTBA.

16. HemmapameTpuyecKkuii MHOTOMEPHBIA TUCTIEPCUOHHBIN aHaIN3

O0pa3ibl IK3AMEHAIIMOHHBIX OMJIETOB

T'PO3HEHCKHNM T'OCYJAPCTBEHHBIV HE®TIHON TEXHUYECKUI

YHUBEPCUTET
BIWJIET Ne 1
Jucuunnuza KommbroTepHble TEXHOJIOTUN B T€OIKOITHU
®DaKyJIbTET HUHI' crienasibHOCTH I ceMecTp BeceHHMIT

1. OcHOBHEBIE HaIrpaBJICHUA IIPUMCHCHHUA a3POKOCMHUYECKHNX METOJ0B.

2. Ananms .]'IaHI[I_Ha(bTHI)IX CUCTEM U HX COCTABJIAIOIHX: I'COJOTHMYCCKOI'0 YPOBHA, peﬂbe(ba,
IIOBEPXHOCTHBIX BOJ, IOYBEHHOI'O U paCTUTCIBHOI'O ITIOKPOBA, TUIIOB UCIIOJIb30BaHUs 3€EMCIIb.

3. BakueiIue reo3K0J0IHYeCKUe HpO6J’ICMBI, HN3y4dacMbI€ C IIOMOIINBIO a3pPOKOCMHUYCCKUX
MCTOJOB.

YTBEPXJIAIO:

«_» 2023 r. 3aB. kadenpoi Kepumos N A.

7.1. Bonpocsl K aTTecTanuu

OmnucarenbHBIE CTATUCTHKM.

Jlornueckne OCHOBaHHUSI MPOBEPKU CTATUCTUUYECKHUX THUIIOTE3.
[TapameTrpuueckue KpUTEPUU MPOBEPKU CTATUCTUUECKUX TUIIOTES.
Henapamerpuueckue Kputepuu MpoBEPKU CTATUCTUUECKUX TUIIOTE3.
[TnaaupoBanue 00bEMOB BEIOOPOK.

ok wbdPE



17.

JlucniepCUOHHBIN aHaJu3.

Henapamerpuueckue aHaIoru IMCIEPCUOHHOIO aHAJIN3A.
MHoromepHsbIe pacupenencHus, KOppesLus.
[TapameTpudeckuii perpecCHOHHBIN aHAJINS.

. Meron rinaBHBIX KOMIIOHEHT.

. MHOTOMEpHBII (haKTOPHBIN aHATH3.

. MeTrpu3zanus npoCTpaHCTBA U MEPBI PACCTOSHMUS.
. Kitacrepnsliil ananms.

. JIMCKpUMHUHAHTHBINA aHAIIN3.

. MHOrOMEpHOE HemapaMeTpUIecKoe IKaTUPOBAHHE.

. KoMIproTepHbIC TEXHOIOTUH B 3KOJIOTHUH U MIPUPOIOTIONIL30BAHUH — II€JTH, 33/1a4H1, 00JIaCTH
MPUMCHEHHUSL.
Amnanu3 pabotsl B oHOM U3 cratucTrueckux nakeroB (STATISTICA, Past, Primer, R).

7.3. Tekyuuii KOHTPOJIb

1. Texymmuii KOHTPOJIb 3aKJIFOYAETCA B TIEPECKa3e MPOUIEHHOTO MaTepHalia, MPeICTaBICHUN
JOKIaI0B (TIpe3eHTalnii), YCTHBIX OOCYXICHHI BOIMPOCOB IO MPONICHHBIM TeMaM Ha
MPAKTUYECKUX 3aHSITHSX.

2. MaxkcumanbHOe KOJTUYECTBO 0aJUTOB 1O TEKYIIEH aTTeCTaluu, KOTOPOe MOXKHO HaOpaTh 3a

cemectp — 30.



7.4. Onucanue MoKa3aTee U KpUTEPHEB OLICHUBAHUS KOMIIETCHIIUI Ha pa3IMYHBIX dTarnax ux (OpMUPOBAHUS, OIMCAHUE IIKAJIbI OICHUBAHUSI.

H.TIaHI/IpyeMble pPe3yJdbTaThbl
OCBOCHHUA KOMIICTCHIIUHA

Kpurtepuu onennBanusi pe3yjbTaToB 00y4eHHUs

HaumenoBanue
OLICHOYHOI'0
cpeacTBa

MeHee 41 0a/1710B
(Hey10BJIETBOPUTEJIbHO)

41-60 0ans0B

(Y10BJIETBOPHUTEJIBLHO)

61-80 0asL10B
(xopo1o)

81-100 6amnoB
(OTJINYHO)

OIIK-5. CnocoOeH pemaTh 3a7a4u IpoecCUOHAIbHON IESTEIILHOCTH B 00JIACTH 3KOJIOTUH, TPUPOI0NOIB30BAHUS U OXPaHbl IPUPOIbI
C UCITIOJIb30BAHUEM I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIX, B TOM 4HCJIE FCOI/IH(i)OpMaHI/IOHHBIX TEXHOJIOT I

3HaTh:

0 0a30BBIX 3HAaHMAX B 00OJIACTH
MATEMATUKHN U €CTCCTBCHHBIX Ha}/K;

0 MeToax paboTsl c
F€O’KOJIOTHYECKMMU  OOBEKTaMHU B
MOJIEBBIX M JIADOPAaTOPHBIX YCIIOBHUSX,
aHaJaW3¢ W CHHTE3¢ TMOJCBOM U
nabopaTopHOM r€03K0JI0TUYECKON
nH(pOpMaIUH, HAyYHO-TEXH. MPOEKTax
M OTYETax,

3HaTh TIOHATHC  HWH(POPMAITMOHHBIX
TEXHOJIOTHH, Tepenadn, oOpaboTKH u
HaKOIICHUS HH(OPMAIINH;
0COOEHHOCTH OMOJIOTHYECKHX O0OBEKTOB
MOZCITHPOBAHUS H METOIUKHU
AKCIIEpUMEHTATLHOM OLIEHKHU HX
CBOWCTB,

MMePEYNCINTh BHABI MaTEMaTHUICCKUX
METO/JIOB, MPUMEHSEMBIX B T€0IKOJIOTHH

@®parMeHTapHbIE 3HAHUS

Henomnueie 3Hanus

CdopmupoBaHHbIE,
HO  coJepXKaiue
OTJENbHBIC
npo0esIbl 3HAHUS

CdopmupoBaHHbie
CHCTEMaTHUECKHUE
3HaHUS

yMeTh:

TPAaKTOBATb PC3YyJIbTATHI, [TOJIYUCHHBIC B
PE3yIbTaThI MPaKTHYCCKUX
I/ICCJ'IC}_IOBaHI/Iﬁ MOJIYYCHHBIX B

YacTtuuHbie YMCHUA

Henonnelie YMCHU

VYMeHUsT MOJHEIE,
JIOITyCKAOTCS
HeOOoIbIINe
OIINOKH

CdopmupoBaHHbIe
YMEHHUS




pe3yibTaTe MOJIEBOW M J1abopaTopHON
paboThr;

yYMETh OCYILIECTBIIATH BBIOOD
HEOOXOIMMOTO BHAA MPOTPaMMBbI JUIS
BBIIIOJIHCHUA  KOHKPETHBIX 3a4a4 B

cBoeit npodeccuoHaNbHON
JeATEIbHOCTH;

YMEThb aJICKBaTHO CTaBUTh 3aJda4du
HCCIICAOBaHUA u OIITUMMU3AITUH

CJIOKHBIX 00BEKTOB Ha OCHOBE METOJIOB
MaATEMATHNYECKOT'O MOZIC.HI/IpOBaHI/ISI;
IIPUMCHATH IIpaBUJIBHO pa3In4yHbIC
BHUJbl MATEMAaTUYCCKUX PaCuUCTOB U
aHAJIN30B B KOMIIBIOTEPHBIX Cpefax Impu
00paboTKe IaHHBIX, IIOJYYCHHBIX B
pe3ynbraTe T€0IKOJIOTUYECKIX
HCCIIEI0BAHN;

TPaKTOBAThH PE3YJIBTATHI, IIOJTYICHHEIC B
X0Jle TPAKTUYECKHX HCCIEIOBAHUN
TOJICBOM M 1a00PaTOpHOH pabOTHI

BJIaJeTh:

MeTrogaMu  00pabOTKM W CO3MaHUs

rpadyKe, BBIIOIHATH KOMITBIOTEPHYIO
BH3YaJIH3aIHIO0 pe3yIbTaToB
T€0IKOJIOTHYECKIX UCCIIEOBAHUM;
MPUMEHUTh Ha  TIPaKTUKEe  BEIOOp
HEOOXOIMMOTO BHIA MPOTPAMMEI IS
BBITIONTHEHHSI KOHKPETHBIX 33/1a4 B CBOEH
npoeccuoHaIbHOMN AEATENbHOCTH;
CaMOCTOSTEIIEHO o0OpabarbIBaTh u
MMOATOTaBINBATh JAHHBIE IIOJIEBOH W
nabopaTopHOH HHPOPMAIIAH [Tl HAYIHO-
TEXHUYECKHX OTUETOB

YactrnuHoe
HaBBIKAMU

BJIAJACHHC

Hecucrematuueckoe
MIPUMEHEHHE HaBBIKOB

B
CHCTEMaTHYECKOM
NPUMEHEHHH
HaBBIKOB
JIOITYCKAIOTCS
pooebI

VcmemHoe n
CHCTEMATHYECKOE
MIPUMCHCHHE
HaBBIKOB
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9. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneyeHue JUCIUININHBI

a) OCHOBHAas1 JIMTepaTrypa

1.

@uxrtenronsl] .M. OCHOBBI MaTeMaTHUeCKOTO aHaim3a. B 2-x gactax. YacTh 2: yuyeOHUK.
CII6.: Jlans, 2021. https://e.lanbook.com/book/175511

HpoHoB C.B. MaremaTtnueckas CTaTUCTHUKA: Antl'Y, 2016.
http://elibrary.asu.ru/handle/asu/2845

Omnoxoii JI.C. TutoB B.M. KomnblorepHble TEXHOJIIOTMH B HayKe U 00pa3oBaHUU: yueOHOE
nocobue. ]| ®opym: MTHOPA-M, 2011. BBC http://znanium.com/go.php?id=241862
brmmnosckas f. 1HO. 3amos J[.C. BBenenuwe B reomH(OpMAIMOHHBIE CHUCTEMBI: Yd4eOHOE
nocoodwue. M.: dopymM: HUI] HNudpa-M, 2013. 112 C.
http://znanium.com/bookread.php?book=372170

Xpowmsbix B.B., Xpomeix O.B. Hudpossie mogenu penveda: Yuednoe nocodbue. Tomck: 13-
Bo "TMJI-IIpecc", 2007.

10.MaTepuajibHO-TEXHHYECKOE 0O0ecneyeHue TUCIIUIINHBI:

- yueOHas ay JUTOpHS JJIsl IPOBEACHUS 3aHATHI 1a00paTOPHOTO U MPAKTUYECKOTO THIIA

11. lonosiHeHMs1 M UI3MeHEeHHUs B pado4eil nporpaMMe Ha y4eOHbIii rojg

HOHOJ’IHGHI/ISI 1 U3MCHCHUS B pa60q1/1e mporpaMMbl BHOCATCA €XETOJHO IIEpEa HaYaJlOM

HOBOT0 yueOHOTro0 roja o gopme. MsmeHneHus JOKHBI 0POPMIIATHCS TOKYMEHTAIbHO U BHOCATCS

BO BCC YUTCHHBIC DK3CMILIAPHI.
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IIpunoxenune
MeToauyeckue yKa3aHHUs 110 OCBOCHHUIO M CHUIIHHbI
«KoMnboTepHbIe TEXHOJIOIHH B I€0IKO0JIOT MDY

1. Meroauyeckne yKa3aHus sl 00y4awImuXcsd MO IUVIAHUPOBAHWI0O M OPraHU3alUU
BpeMeHH, He00X0IMMOI0 /ISl OCBOEHHUSI TUCIUTIMHBI.

WN3yyenne pekoMeHIyeTcss HayaTh C O3HAKOMJIEHMS ¢ pabodeil  mporpaMmMoit
IMCUUIUIMHBL, €€ CTPYKTYpOH W COJepKaHWeM pa3ieioB (Momyneil), (OHIOM OICHOYHBIX
CPeACTB, O3HAKOMHTHCA C Y4YEOHO-METOIMYECKMM | HH(POPMAIMOHHBIM O0ecreueHueM
JVCTIMTUTAHEL,

JIMCIMTUIMHA COCTOMT W3 TpPEeX CBSA3aHHBIX MEXIy COOOK0 TEMAaTHYECKHX pa3JelioB,
00ecTIeYnBaOIIUX MMOCIIEOBATEIFHOE N3yUeHHE MaTepHaa.

OOy4eHue 1o AUCHUIUIMHE OCYLIECTBIISIETCS B CIEAYIOMUX (hopMax:

1. AyautopHble 3aHATHS (JEKIUHU, IPAKTUYECKUE 3aHSITHS).

2. CamocrosTenpHas paboTa cTylneHTa (TOATOTOBKA K MPAKTHYECKHM 3aHSATHSIM,
JOKJIa/IaM).

3. WHTepakTuBHBIE POPMBI POBEICHUS 3aHATHH (KOJUIOKBHYM, KPYTJIBIA CTO).

VYdeOHbIii MaTepuan CTPYKTYPHPOBaH M W3YYEHHE TUCHUIUIMHBI TPOU3BOJUTCS B
TEMaTHYECKOH TI0CIIeI0BATENbHOCTH. KaskJoMy MPpakTHYeCKOMY 3aHSITHIO H CAMOCTOSITEIEHOMY
M3YYEHUIO MaTepHasa MpeiIecTBYeT JEKIHUS 10 JaHHOH TeMe. O0yJaronirecs CaMOCTOSATEIEHO
MIPOBOJAT MPEABAPUTENBHYIO MOATOTOBKY K 3aHSATHIO, MPUHUMAIOT aKTHMBHOE M TBOPYECKOE
ydactue B 00CYKJIEHUH TEOPETHUYECKUX BOIPOCOB, pa30ope MpoOIEeMHBIX CUTYyalluil U MTONCKOB
myTel ux perienusi. MHorue npooaemMsbl, U3y4aeMble B Kypce, HOCAT AUCKYCCHOHHBIN XapakTep,
YTO MpEearoaaraeT MHTePaKTUBHBIN XapaKTep MPOBEICHUS 3aHATUN HAa KOHKPETHBIX MpUMepax.
Ornrcanue mociIeI0BaTeILHOCTH IEHCTBHI 00y4aromerocs:

[Ipn wu3yueHMM Kypca cCleoyeT BHUMATEJIBHO CIyllaTh W KOHCIIEKTUPOBATh MaTepual,
U3JlaraéMblii Ha ayJAWTOPHBIX 3aHATUAX. [ ero moHMMaHWs UM KAauyeCTBEHHOTO YCBOEHUS
PEKOMEHIyeTCsl CleAyIolIas Mocae10BaTeIbHOCTh ICHCTBUI:

1. Tlocne okoH4YaHMs Y4eOHBIX 3aHATUN Ui 3aKpEIUICHHUs] MaTepuana MpocCMOTPETh U
00yMaTh TEKCT JIEKIIUH, POCITYIIaHHOM ceroHs, pa3odparh paccMoTpeHHble mpuMepsl (10 —
15 munyT).

2. IIpu moAroTOBKE K JIEKITUH CJIEIYIOIIETO AHS TOBTOPUTH TEKCT MPEAbIAyIIeH IeKIINH,
MOJyMath O TOM, Kakasi MOKeT ObITh cieayromast Tema (10-15 mumn.).

3. B Teuenne Hemenu BBIOpaTh Bpems i paboThl ¢ jauTepaTypoi B Oubmmuorteke (1o
1 gacy).

4. Ilpu moAroToBKe K MPAKTHUECKOMY 3aHSATHUIO IOBTOPUTH OCHOBHBIE MTOHATHUSA 110 TEME,
M3Y4YUTh TpHUMEphL. Pemras KOHKPETHYIO CHTYallUlo, - TMPEABAPUTENHHO TOHATH, KaKOU
TEOPETUYECKUI MaTepral Hy>KHO UCIONB30BaTh. HaMeTuTh miaH peuieHus, monpoOoBaTh Ha €To
OCHOBE PelIUTh 1-2 MpaKkTUYECKUE CUTYAIHH.

2. MeTonnyeckne yka3anus 1o padore o0y4arommuxcsi BO BpeMs IIPOBeIeHH s JICKIUIA.
Jlekuuu Jar0T OOydYalOUIMMCS CHUCTEeMAaTU3UPOBAaHHBIE 3HAHUS 10 JAUCLUIUIMHE,
KOHIIGHTPUPYIOT WX BHUMaHHE Ha HanOoJee CIOKHBIX M BaXKHBIX Bompocax. Jlekiun oObIyHO
U3JIAraloTcsl B TPAJULIMOHHOM WIM B MpoOneMHOM cTuie. s CTyJIeHTOB B OOJBIIMHCTBE
ciiyyaeB B mpoOiieMHOM ctuie. [IpoOrneMHbI CTHIb MO3BOJIAET CTUMYJIHPOBATh AKTHBHYIO
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MO3HABATEIBHYIO JEATEIBHOCTh OOYYaIOUIMXCS M MX MHTEpPEC K JAUCHUILIUHE, (HopMUpOBATH
TBOPYECKOE MBIIIJICHHE, NpUOerarp K MPOTUBONOCTABICHUSM M CpPaBHEHUSM, JeNaTh
0000IIIeHs, AaKTUBU3UPOBATh BHUMAaHHME OOYYAIOUIMXCS IyTeM IIOCTAaHOBKH MPOOJIEMHBIX
BOIIPOCOB, MOOLIPSITh JUCKYCCHIO.

Bo Bpems NEKIIMOHHBIX 3aHATHH PEKOMEHIYETCSl BECTH KOHCIIEKTHPOBAaHUE y4eOHOTO
MaTepuaia, oopamarh BHUIMaHUuEe Ha (JOPMYITHPOBKH M KaTErOPUH, PACKPBIBAIOIINE CYTh TOTO
WJIA UHOTO SIBJICHUS, WJIH MTPOIIECCOB, BHIBOJIBI M MPAKTUYECKHE PEKOMEH/IAINH.

KoHcnekT nekuuu ydiiie noapas3aessaTh Ha MyHKTbI, COOJ0asi KpaCHYI0 CTPOKY. DTOMY
B OonbuION cTeneHu OyAyT crnocoOCTBOBAaTh BOIPOCH! IIJIaHA JIEKUUH, NPEIJIOKEHHBIE
nperonaBatensiM. Crenyer oOpamiate BHUMaHHME Ha AaKIEHTHI, BBIBOJBI, KOTOpPBIC [eaeT
MperoiaBaTellb, OTMedasi HanOoJiee BayKHbIE MOMEHTHI B JICKIIMOHHOM MaTepralie 3aMeuaHUsIMH
«BAXKHO», «XOPOILIO 3allOMHUTH» U T.M. MOXHO JAeiaaTh 3TO U C NOMOUIbIO Pa3HOLBETHBIX
MapKepoOB MJIH PYUEK, MOTICPKUBASI TEPMHUHBI U OTIPEICIICHHUSI.

[enecooOpa3Ho pa3zpaboTaTh COOCTBEHHYIO CHCTEMY COKpallleHui, abOpeBuatyp Hu
cuMBOJIOB. OHaKoO TNpH JaibHEHIIeld pabdoTe ¢ KOHCIIEKTOM CHMBOJIBI JIydllleé 3aMEHHTH
OOBIYHBIMH CJIOBAMH JIJIs1 OBICTPOTO 3PUTEIHHOTO BOCIIPHSITHS TEKCTA.

PaboTast Hag KOHCHEKTOM JIEKIIUH, HEOOXOIMMO HCIIOJIB30BaTh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JIUTEPATypy, KOTOPYIO JOMOJHUTEILHO PEKOMEHA0BaJN MpernoaBaTeb.
VimeHHO Takast cepbe3Hasi, KpOIOTIuBasi padoTa ¢ JICKIIMOHHBIM MaTepUaJIOM MTO3BOJIHT TITyOOKO
OBJIAJIETh TEOPETUYECKUM MaTEpUATIOM.

Temaruka nekmnuii 1aercs B paboueit mporpaMmme AUCIUTUTHHBI.

3. MeToanueckue yKkazaHusi 00y4aonUMCS 10 MOATOTOBKE K NPAKTUYECKUM 3aHATHSIM.
Ha mnpakTtuyeckux 3aHATHSX NPUBETCTBYETCS AKTUBHOE YydacTUe B 00CYXJIEHUU
KOHKPETHBIX CHUTYallMil, CIOCOOHOCTh Ha OCHOBE IOJIYYEHHBIX 3HAHWN HaXOAWUTh Haumbosee
3¢ deKTUBHbBIE pElIeHHs] TOCTABICHHBIX IPOOJIEM, YMETh HaXOAUTh MOJIE3HbIN JOMOIHUTEIbHbBIN
MaTepual o TEMaTHUKe CEMHUHAPCKUX 3aHSATHI.
CryneHTy peKOMeH/IyeTcs CieIyollasi cCXema MoAroTOBKU K CEMHUHAPCKOMY 3aHATHUIO:

1. OsHakomyeHHe ¢ IUIAHOM MPAKTHUYECKOTO 3aHATUS, KOTOPBIH  OTpaxkaer
COJIEpKaHUETIPEITIOKEHHOU TEMBI.

2. TlpopaboTaTh KOHCIIEKT JICKIIHH.

3. IIpouuTaTh OCHOBHYIO U IOTIOJHUTEILHYIO JTUTEPATYPY.

4. B mporiecce MOArOTOBKH K MPAKTHYECKUM 3aHITHSIM, HEOOX0IUMO 00paTUTh 0coboe
BHHMMAaHHE Ha CAMOCTOSITENIbHOE M3YUYeHHE PEKOMEHJOBAaHHOM uTeparypsl. [Ipu Bceil moaHoTe
KOHCIIEKTUPOBAHUS JIGKIIMM B HEH HEBO3MOXKHO H3JIOKUTh BECh MaTepuan H3-3a JTUMUTA
ayUTOpHBIX YacoB. [loaToMy camocTosTenbHas paboTa ¢ yueOHUKaMH, y4eOHBIMU TOCOOUSIMH,
HAy4YHOM, CIpPaBOYHOI JHUTEpaTypod, MaTepuaiaMH MepuoAWYecKuX u3fgaHuii u MHTepHeTa
sBIsieTcst Hauoosee 3(h(HEeKTUBHBIM METOJOM MOTY4EHUS TOTOIHUTENIbHBIX 3HAHUH, T03BOJISIET
3HAYUTENbHO AaKTHBM3MPOBATH IPOLIECC OBJIaJeHMS HHpopManuen, crnocodbcTByer Ooiee
riryOOKOMYy YCBOGHMIO HM3y4aeMOro marepuaia, (GpopMupyeT y CTyJIEHTOB OTHOLIEHHE K
KOHKpeTHOH mnpobieme. Bce HOBble MOHATUS NO H3ydyaeMOW TeMe HEOOXOJMMO BBIYYHUTh
Hau3ycTh M BHECTH B IJIOCCAPHM, KOTOPBIN 11e1€CO00pa3HO BECTH C CAMOr0 Haydajia U3yueHHs
Kypca.

5. OTBeTUTH Ha BONPOCHI IUIaHA MPAKTUYECKOTO 3aHATHSL.

6. BeImonHUTH JOMAIIHEE 33/1aHUE.

7. TlpopaboTaTh TeCTOBBIE 33/IaHUS U 3aa4H.
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8. Ilpu 3aTpynHeHHsIX chOpMyIMpOBaTh BOMPOCH K MPENOJaBaTEeIo.

Pe3ynbrar Takoil pabOTHI IOJDKEH IPOSBUTHCS B CIOCOOHOCTH CTyJIEHTa CBOOOIHO
OTBCTUTH HA TCOPCTUYCCKHUEC BOIIPOCHI MPAKTUKYMaA, BBICTYIIATb U YHAaCTBOBATH B KOJIJICKTHUBHOM
O6CY)KI[GHI/II/I BOIIPOCOB I/13y‘-IaeMOI71 TCMbI, MMPABUJIbHO BLINIOJHATH IMPAKTHYCCKUC 3aJaHUA U
HHBIC 3a1aH, KOTOPBIC JAlOTCA B q)OHI[G OLCHOYHBIX CPCACTB AUCHUIIIIMHBI.

3. MeTonnueckne ykazaHnus 00y4aruuMcs 10 OPraHU3alUM CAMOCTOSITeIbHOI padoThl.

Lens opranuzanuu caMOCTOSTENBHONU paOdoThI 10 nucuuiuinae «JlanamadgToBeneHuey —
9TO yIIyOJeHWe W paclIMpeHue 3HaHWK B OOJAaCTH SKOJIOTMYECKOTO MHPOBO33PEHUS;
(hopMHpOBaHNE HaBbIKAa U MHTEPECA K CAMOCTOSATEIbHON IM03HABATEIbHON JESITEIbHOCTH.

CamocrosiTenbHass paboTa OOYYaAIOIIMXCS SIBJISETCS BAKHEHIIMM BHUJIOM OCBOCHHS
COJIepKaHusl AUCLUUILIMHBI, TIOATOTOBKM K IPAKTUYECKUM 3aHATUSAM U K KOHTPOJIBHOHN padore.
Croa e OTHOCATCS M CaMOCTOSITENIbHOE YIIyOJeHHOE M3yYyeHUE TeM JUCIUIUIMHBI.
CamocrosiTenbHass paboTa MpeAcTaBisgeT co00i MOCTOSIHHO AEWCTBYIOLIYIO CHCTEMY, OCHOBY
00pa30BaTENbHOTrO MPOIIECCa U HOCUT UCCIIEI0BATEIbCKUN XapaKTep, YTO MOCITYXKUT B Oy IyleM
OCHOBaHMEM Il HANMCAaHUS BBINYCKHOM KBaTU(UKAMOHHOW pPalOThI, MPaKTHYECKOIO
MIPUMEHEHHUS [TOJTyYEHHbBIX 3HAHUH.

Opranuzanys caMOCTOSITENIbHON paboThl OOYYarOIIMXCSl OPUEHTUPYETCS Ha aKTUBHBIE
METO/Ibl OBJIAJICHUS 3HAHHUSAMHU, PAa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, Mepexo] OT MOTOYHOIO K
WMHIUBUAYTU3UPOBAHHOMY O0YUYEHHIO, C YIETOM MOTPeOHOCTEN U BO3MOKHOCTEN JTMUYHOCTH.

[IpaBunbHast opraHuM3anusi CaMOCTOSITENIBHBIX YYEOHBIX 3aHATHH, UX CHCTEMaTHUYHOCTb,
1esecoo0pa3Hoe MIaHUPOBaHUE PabOYero BpeMEeH! MO3BOJISET CTYJEHTaM pa3BUBaTh YMEHUS U
HaBbIKM B YCBOGHHM M CHCTEMaTHU3allud NpUOOpeTaeMbIX 3HaHUM, 00ecrednBaTh BBICOKHIA
YpPOBEHb  YCIEBAEMOCTH B  IepuoJ OOy4YeHHs, TOIY4YUTb HAaBBIKM  IOBBIIIECHUS
MpoeCCHOHATBHOTO YPOBHSI.

IlonroroBka K HpPakTUYECKOMY 3aHSATHIO BKIIIOYAET, KPOME IPOPAOOTKM KOHCHEKTa U
IIPE3EHTALMH JIEKIIUH, IOMCK JIUTEPATYPHI (110 PEKOMEHI0BAaHHBIM CITUCKaM U CAMOCTOSTENIBHO),
MOJIFOTOBKY 3aroTOBOK [UI BBICTYIUIEHUI 110 BOIIPOCaM, BBIHOCHUMBIM JAJIsi OOCYXKIEHHUS I10
KOHKpeTHOH Teme. Takue 3aroTOBKM MOIYT BKJIIOYATh IUTAThl, ()AaKThl, CONOCTaBJICHUE
pasMYHbIX MO3ULMH, coOCTBeHHbIe MbIca. Eciu mpobiema 3auHTepecoBanga oOydarouierocs,
OH MOXeET MOATOTOBUTH pedepaT U BBICTYIIUTh C HUM Ha IPAKTUYECKOM 3aHATHH. [IpakTHueckoe
3aHATHE — 3TO, MpPEXKAE BCEro, AUCKYCCHUs, OOCYKIEHHE KOHKPETHOH CUTyalluM, TO €CTh
[pearnonaraeT yMeHue BHUMATENIBHO CIIyIIATh YWIEHOB MAJlOi IpyNIbl U MOJEpaTopa, a TaKkKe
CTapaTbCs BbICKA3aTh CBOE MHEHUE, BbICKA3bIBaTh COOCTBEHHbBIE UJIEH U MPEATIOKECHUS, yTOUHSTh
U 33/1aBaTh BOIIPOCHI KOJIJIETaM 110 00CYKIEHHUIO.

IIpu noaroToBKE K KOHTPOJIBHOM paboTe 00ydarouuiics JoKeH MOBTOPSATH POIAEHHBIN
MaTepuall B CTPOIOM COOTBETCTBHUHU € Y4E€OHOI IpPOrpaMMOii, UCHOJb3Yysl KOHCHEKT JEKIUH U
JUTEpaTypy, PeKOMEHJOBaHHYIO NpenoaaBateneM. [Ipin HeoOX0AUMOCTH MOKHO 0OpaTUTHCS 3a
KOHCYJIbTallMEN 1 METOAMYECKOM MMOMOIIBIO K MTPEMNOAABATEIIIO.

CamocrodTenbHas paboTa peaan3yercs:

—  HEIOCPEACTBEHHO B MPOLECCE ayAUTOPHBIX 3aHATHI — HA JIEKIMSX, IPAKTHUECKUX
3aHATHAX;

— B KOHTAaKTe€ C INPENOJaBaTe]IeM BHE PaMOK pPACHHMCAHMs - HAa KOHCYJIbTALUAX I10
y4eOHBIM BOMPOCaM, B X0/1€ TBOPUYECKHX KOHTAKTOB, NMPH JUKBUIALMH 33J0JKEHHOCTEH, MPH
BBITIOJTHEHUH WHUBUYaIbHbBIX 3aJaHUN U T.]I.
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— B Oubnmoreke, noma, Ha Kadeape MpH BHIMOIHEHHH OOyYaroIMMCS Y4E€OHBIX H
MIPaKTUYECKUX 3a]au.
Buast CPC u kputepuu o1ieHOK
(mo G6amnpHO-peiitunroBoit cucreme [ THTY, CPC onenuBaercs B 15 6amioB)
1.  Hoxman
Tembl 1151 caMoCTOATENBHON padOTHI MPONKCaHbl B pabodeil MporpaMMe JUCLUILIMHBIL.
D¢ heKTUBHBIM CPENCTBOM OCYLIECTBICHUSI OOYYAIOIIMMCSI CAMOCTOATENBHON pabOTHISABISETCS
AIIEKTPOHHAsT WH(POPMAIIMOHHO-00pa3oBaTeIbHas Cpela YHUBEPCUTETa, KOTOpasi 00ecreunBaeT
JOCTYI K y4EOHBIM IIJIaHaM, pabo4yuM IIporpaMMam JTUCLUIUIMH (MOYJIEH), NPaKkTUK, K U3AaHUIM
AIIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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