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PabGouass mporpamma cocraBiena Ha ocHoBe @®I'OC BO - cmoemmamurer 10
cnenuanpaoctu 21.05.04 'opHoe neno (npukas Munooprayku Poccuu ot 12.08.2020 r. Ne 987)

PaGouas nporpamma paccMoTpeHa U oo0peHa Ha 3aceanuu kadeapsl ['OpHBIX MalIH U
TPAHCIIOPTHO-TEXHOJOTUYECKUX KOMIIJIEKCOB
10.02.2023, mpotokon Ne 4 %
3aB. kadeapon A.M. MaxuToB

Pabouast mporpamma o006peHa METOIUYECKON KOMUCCUEH %[{I/IT
13.02.2023 r. mpoTokon Ne 3

[Ipencenaresib " H.A. IlerTanes

CornacoBaHo:
3aB. kadenpoii PazpaboTku MeCTOPOKICHUH MTOJIC3HBIX HCKQIT

! C.E. I'aBpuiies
Pabouas mporpamma cocraBiieHa: W
noueHT kapeapel [MuTTK, kana. TexH. HayK i O.P. ITandunora

Perensenr: W
3am. HayanpHuka KPI[-2 OO0 "OCK", C.B. HemkoB

7




JIucr aktyanusanuu padoyeii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHIYECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. MaxuTos

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmmzanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kageapbl ['OpHBIX MAIIMH M TPAHCIIOPTHO-TEXHOJOTMIECKUX

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.M. Maxuros

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.M. Maxwutos

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2027 - 2028
yueOHOM oy Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTOPTHO-TEXHOJIOTHICCKHX

[Iporokomn ot 20 1. Ne

3aB. kadenpoii A.M. MaxuToB

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
yu4eOHOM T'oJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH U TPAHCTIOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 . Ne

3aB. kadenpoii A.M. Maxuros

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanm3anmu B 2029 - 2030
y4eOHOM rojTy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.M. MaxuTos




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

OBrnaneHue AOCTATOYHBIM YPOBHEM KOMIIETCHIIMA B COOTBETCTBUU C TPEOOBAHHUSIMH
®I'OC 3++ no cnenmanbrocTr 21.05.04 T'oproe neno, cnenmanu3anus [logzemuas pazpaborka
PYIHBIX MECTOPOKIACHUM:

- (hopMHUPOBAHKE U PA3BUTHE CIIOCOOHOCTH pazpadaThiBaTh IPaPUUIECKYI0 TEXHUUECKYIO
JIOKYMEHTAITHIO;

- (opmupoBaHHE M PA3BUTHE CIOCOOHOCTH OCYIIECTBIATH MOJACIUPOBAHUE, paCUET
MapaMeTpoB TEXHUYECKHMX OOBEKTOB, MPOBOJUTH AaHAM3 TOJIYYCHHBIX pPE3yIbTaTOB C
HCIOJIL30BAHHEM IIPOrPAMMHOI0 00eCIIeUEHHMS OOIIETro U CIIEIUATIBHOIO Ha3HAYEHHUS.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

HucuuiuinHa MH)xeHepHas M KOMIbIOTEpHas rpaduka BXOAUT B 00s3aTelbyl0 4acTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOrPaMMBbI.

Jns  n3ydeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
cOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

WHdopmannoHHbIe TEXHOIOTUU

HaueprarenbHas reomerpus

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUTLTNH/TIPAKTHK:

IToaroroBka K caue u caada rocyJapCcTBEHHOIO IK3aMeHa

BeimonHeHue, MOAroTOBKa K  IMpOLEAype 3allUThl M 3alllUTa  BBITYCKHOU
KBaJIM(DUKALIMOHHON pabOThI

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHUSI

AUCHUILTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbI€e Pe3yJabTaThl 00yUeHHu s

B pesynbrate oOCBOGHUS MUCHMIUTMHBI (MoOnyiisi) «MH)KeHepHass W KOMIIbIOTEpHAs
rpadguka» 00yJaromuiics JOJKEH 001a1aTh CIeAYIOMUMUA KOMITETEHIIUSIMH:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-8 Cmocoben paboTatb € MpOrpaMMHBIM OOecleyeHHeM OOIIero, CIeNHaIbHOTO
HA3HAYCHUS U MOJICITUPOBAHUS TOPHBIX M T€OJIOTHUECKUX 00BEKTOB

OIIK-8.1 BriOupaer mporpamMmHOoe obOecriedueHHs] il MOJACIUPOBAHUS TOPHBIX U
r'e0JIOTHYECKUX 00BEKTOB
OIIK-8.2 OcymiecTBisieT  MOJENUPOBAaHHWE, pacdyeT IapamMeTpoB TOPHBIX H

T'COJIOTHYCCKUX 06I>eKTOB, IMPOBOAUT aHaAJIN3 IMOJYYCHHBIX PE3YJIbTATOB C
HCIIOJIB30BAHHUEM TPOrpaMMHOI0 o0OecreyeHus O6HI€FO n ClieuuaJbHOIo
Ha3Ha4YCHUA




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIHUIINHBI (MOIYJIS)
OO0mmast Tpy1I0eMKOCTh AUCIMILIUHBI cOocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B TOM

HHUCJIC:

— KOHTaKTHas padora — 54,15 akan. yacos:
—ayauTopHas — 51 akaj. 4acos;

— BHeayautopHas — 3,15 akan. gacos;

— camocTosTenpHas padota — 18,15 aka. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynutopHast ) =
o | KoHTaKTHas pabora E 3 ®dopma TeKyILero
Paznen/ tema % (B axaz. acax) E E‘ Bux . KOHTpOJIA Kon
J— : S O | camoCTOATENGHOM | YOMEBACMOCTH H | | o o orny
@) 2 £ paboTs MIPOMEKYTOYHOM
Tlex. mab. | mpaxT. z S aTTecTalyy
3aH. 3aH. | U &
1. OcHOBBI MHXEHEPHOH U
KOMITBIOTEPHOU TpaduKu
CamocTosTenbHOE
M3y4eHne yueOHon
U Hay4yHOH
11 Koncrpykropckas JTUTEePaTypPHI.
JIOKYMEHTaLUs. ITouck
Crammapter ECKJ[ T'OCT JIOTIOTHUTETHHON
2.001-93 (O61mue UHPOPMAIIH 1O
TTOJIO>KEHUST ). Iroct Teme (pabora ¢ NunuBuayansHoe
2.104-68 (OcHoBHBIE oubnuorpagpuiec cooO1IeHue Ha
naanucu). [OCT 2.301-68 KUM MaTepualiaMH, 3aHATHU.
(Dopmarsr). T'OCT ¢ anekTpoHHbIMH | WHauBuayanbHOe
OIIK-8.1,
2.302-68 (Macmra6sr).| 2 4 2 1 oubnrorekamu 1 | cobecemoBaHue. OI1K-8.2
T'OCT 2.303-68 (JIunum 20P, IIposepka '
yeprexka). [OCT 2.304-68 UHPOPMALIMOHHO- | UHIUBHIYaIbHOTO
(IIpudtsr YEePTEXKHBIE). KOMMYHMKallUOHH 3aJlaHus U €ro
T'OCT 2.306-68 BI€ CETH 3alUTa
(O6o3HayeHUs WnTepner).
rpauecKX MaTepuaoB IMonroroBka k
W TpaBWiIa HX HaHECEHHs MPaKTHIECKOMY
Ha YePTeKaX) 3aHATHUIO U
BBITIOJTHEHHE
MPAKTHIECKUX
pabot




CaMocTosTenbHOS
U3yucHHe y4eOHOMH

pabot

U Hay4HOH
JUTEPATyPEI.
ITouck
JIOTIOJTHUTENIbHOM
1.2 Odopmienue HH@OpMagHHHO
uepresxeii. FOCT 2.307-68 Tteme (pabora ¢ NnnauBunyansHoe
6ubnuorpagpuaec cooOuieHue Ha
(Hanecenue pa3mepos).
Oburte KUM MaTepuajIaMu, 3aHATUH.
HONOKCHIS u ¢ anexTpoHHbIMU | WHauBHAyadbHOE OIK-8.1,
Ooubnmmorekamu 1 | cobecemoBaHUe.
PEKOMEHIAIIHH. OIIK-8.2
90P, ITposepka
N3o0paxenusi, Hagmucy,
o60snaueHms. FOCT nH(OPMALIMOHHO- | HHANBUIYATEHOTO
2305 -68 (V3obpaenus, KOMMYHHUKAIIMOHH 3aJ]aHus U ero
BHIBI, Pa3pe3bl, CEUSHII) bie ceti sammra
WnrepHer).
ITogroroska k
MPAKTHIECKOMY
3aHATHUIO U
BBITIOJTHEHNE
MPaKTUIECKUX
pabor
CamocTosTeNnbHOe
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPEI.
ITouck
JOTIOJTHUTENBHOM
uH(popMaIHK 10
1.3 Kowmmerotepusie Teme (pabora ¢ NnnuBunyansHoe
texHosorud.  OCHOBHBIC oubnuorpagpuyiec cooO1IeHue Ha
JJIEMEHTEI uHTepdeiica. KUM MaTepuaiaMu, 3aHATHUH.
Mento NIPOrPaMMBI. ¢ anekTpoHHbIME | MHnuBunyanbHoe OIK-8.1
Co3pnanue yepTexa. oubnmorexkamu U | cobecenoBaHue. .
OIIK-8.2
Komanmpt 20P, IIpoBepka
pEAAKTUPOBAHUS, UH(OPMAIIMOHHO- | UHIUBUIYAILHOTO
YIIpaBJIeHUS KOMMYHHUKAIIMOHH 3a7aHus U ero
n300paKeHneM BIC CETH 3almrTa
WnTepner).
IloaroroBka k
NPAKTHIECKOMY
3aHATHUIO U
BBITIOJTHEHHE
MPaKTUICCKUX




CaMocTosTeNIbHOE
U3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATYPBHI.
ITouck
JIOTIOJTHUTENIbHOM
uH(popMaIUHy 10

Teme (pabota ¢ | MumuBuayanbHOE
6ubnuorpagpuaec cooOuieHue Ha
1.4  3D-mopaenupoBaHue. KUM MaTepualiaMH, 3aHSATHU.
DopmupoBaHUE ¢ anexTpoHHbIMU | WHauBHAyadbHOE OIK-8.1
TPEXMEPHBIX 00BEKTOB. 2 oubnuorekamMu U | cobecenoBaHue. OIK 8. 2‘
Co3aHue accoMaTHBHOIO 90P, IIposepka )
gepTexa nH(OPMALIMOHHO- | HHANBUIYATEHOTO
KOMMYHHUKAIIMOHH 3aJlaHus U €ro
bI€ CEeTH 3amuTa
WnrepHer).
ITogroroska k
MPAKTHIECKOMY
3aHSITUIO U
BBITIOJTHEHNE
MPAKTHIECKUX
pabor
HWroro no pazaeny 12
2. MammHOCTpOUTEIHHOE
YepPUCHHUE
CamocrosTensHoe
u3ydeHue yueOHoun
Y Hay4HOU
JIUTEPATYPBI.
ITonck
2.1  WMzoOpaxeHus u .
JIOTIOJTHUTEITbHOM
0003HaueHNE Pa3beMHBIX U
N nH(OpMaIH 110
HCPA3bEMHBIX COCIUHCHUU.
teme (pabota ¢ | MHnuBunyanbHOE
T'oCT 2.311-68
oubnuorpagpuiec COO0O0IIeHHE Ha
(M306pa>KeHHe pe3L6LI). KHUM MaTepuajlaMu 3aHATHHU
TocT 2.312-72 C DJIEKT: }())HHLIMH ’ WnnuBug anibl{oe
(YcrnoBHble  M300pakeHUs P Y OIIK-8.1,
1 6ubnuorekamMu 1 | cobecenoBaHUE.
u  0o00o3HaueHHs  ILBOB OIIK-8.2
N 90P, IIpoBepka
CBAPHBIX COC/MHEHHI). UH(QOPMAIIMOHHO- | MHAMBUIYAIBHOTO
roct 2.313-82 P Y
KOMMYHHUKAIIOHH 3aJaHus U ero
(YcnoBHBIE  M300pakeHUs
bI€ CETH 3aIuTa
u 0003HaYCHUS
WnTepner).
Hepa3beMHBIX
. IToaroroBka k
COCIIMHEHHA).
MPaKTHIECKOMY
3aHATHIO U
BBITIOJTHEHHE
MPaKTUICCKUX

pabot




2.2 DCKU3UpOBaHHE
neraneii Mammd. ['OCT

CaMocTosTeNIbHOE
U3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATYPBHI.
ITouck
JIOTIOJTHUTENIbHOM
uH(popMaIUHy 10

2.101-68 (Buabl mznemnwii). Teme (pabota ¢ | MunuBuayanbHOE
I'OCT 2.102-68 (Bumsl u 6ubmuorpaduuec coo0IeHUE Ha
KOMIUIEKTHOCTD KUM MaTepuagaMu, 3aHATUH.
KOHCTPYKTOPCKUX ¢ anexTpoHHbIMU | WHauBHAyadbHOE
OIIK-8.1,
JIOKYMEHTOB). 2 10 6 oubnuorekamMu U | cobecenoBaHue.
OIIK-8.2
Beimonnenue JCKHU30B 90P, IIposepka
JieTaje, cOOpPOYHBIX MHPOPMALMOHHO- | UHIUBHIYaJIbHOTO
S/INHHIIL. Bribop KOMMYHHUKAIIMOHH 3aJlaHus U €ro
KOJIMYECTBA H300paKeHUH. bI€ CEeTH 3amuTa
OdopmiieHne  uepTexen. WutepHer).
Hanecenue pazmepon IToaroroBka K
MPAKTHIECKOMY
3aHSITUIO U
BBITIOJTHEHNE
MPAKTHIECKUX
pabor
CaMmocrosTensHoe
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPEI.
ITouck
JOTIOJTHUTENBHOM
uH(popMaIHK 10
Teme (pabora ¢ NnnuBunyansHoe
. 6ubnuorpaduuec cooO1IeHue Ha
2.3 COOpouHBIl uepTex. pag »
KUM MaTepuaiaMu, 3aHATHUH.
VY CIOBHOCTH 1 YIPOIIECHHS.
. ¢ anekTpoHHbIMM | WHauBuayanbHOe
IIpocranoBka TO3UIHH. OIIK-8.1,
2 8 7,15 | 6ubnmorexkamu u | cobecenoBaHue.
Hanecenue pasMepoB. OIIK-8.2
20P, IIpoBepka
Cocrapiienie UH(QOPMAIIIOHHO- | MHAMBUIYAIBHOTO
crienu KA. P 4
KOMMYHHUKAIIMOHH 3a7aHus U ero
bI€ CETH 3almrTa
WnTepner).
IToaroroBka k
PAKTHIECKOMY
3aHATHUIO U
BBITIOJTHEHHE
MPaKTUICCKUX
pabot
Wroro no pazaeny 5 26 14,15
3. Dx3ameH
OIIK-8.1
3.1 Dk3ameH '
OIIK-8.2
Hroro mo pazneny
Hroro 3a cemectp 17 34 18,15 9K3aMeH
HToro no gucLUIINHE 17 34 18,15 3K3aMeH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa30BaTEIbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3alUio
00pa30BaTEeNILHOrO  IpoLecca, MPEANOJAraloly0 MpsAMYK  TPAHCISALMIO  3HAHUH  OT
IpenoiaBaTess K CTyIEHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas AesTeIbHOCTh CTYJAEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
PENPOYKTUBHBIN XapaKTep.

®opmbl y4eOHBIX 3aHATHUI C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHI:

WudopmanmonHas Jekuus — I[OCIEIOBAaTEIbHOE H3JIOKEHHE MaTrepuaia B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTes).

IIpakTHyeckoe 3aHATHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HaBBIKOB I10
IPEJIOKEHHOMY aITOPUTMY.

2. TexHosioruu npo6JEeMHOro 0OyueHHUs] — opraHu3anus 0o0pa3oBaTeNbHOrO Ipoliecca,
KOTOpas MpearoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YYEOHBIX MPOOJIEMHBIX
CUTYalM JUIsl CTUMYJIUPOBaHMsI aKTUBHOM [TO3HABATENIBHOM AEATEIbHOCTU CTYICHTOB.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAaHUEM TEXHOJIOTHIA MPOOIEMHOTO 00yIeHUS:

[IpobnemHass Jnekuuss — U3JIOKEHUE MaTepHuaia, [pearoararonee MOCTaHOBKY
IpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3JIUYHBIX HAy4YHBIX I[10/X0JI0B,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHbBIE C PA3IMYHBIMU MOJAEISMH HMHTEpHpeTaluyd U3y4yaeMoro
MaTepuaia.

[IpakTnyeckoe 3aHsATHE B (OpMe NpPaKTUKyMa — OpraHu3anus ydyeOHOH paboThl,
HalpaBJICHHAs HAa PEIICHHE KOMIUICKCHOW Y4eOHO-IIO3HABATEIbHON 3aJaud, TPEeOyromel oT
CTYZICHTa IPUMEHEHMS KaK Hay4YHO-TEOPETUUYECKUX 3HAHUI, TaK M IPAKTUYECKHUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENbHOTO MPoIEecca, KOTopast
IperonaraeT akTUBHOE U HEJIMHEIHOe B3aUMO/IeHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsny co
CHEIUAIM3UPOBAHHBIMU ~ TEXHOJOTUSIMH  TaKOro  pojJa  MNPUHIUIN  HUHTEPAKTUBHOCTHU
IOpOCIEXHUBAaETCsI B OONBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTMH.
WHTEepaKTUBHOCTD MOAPA3yMEBAET CYyOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTEeIbHOTO
npoliecca U, Kak clieZicTBre, (OpMHpPOBaHUE caMOpa3BUBaroLIeiicss HH()OPMaIIMOHHO-PECYPCHOM
CpEeJbL.

@opMbl yueOHBIX 3aHATHH C MCIIOJb30BAaHMEM CIIELUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTH:

Jlekuust «oOpaTHOM CBS3M» — JEKIMSI—IPOBOKAlMs (M3JI0’)KEHHE MaTepHaja ¢ 3apaHee
3aIUIAHUPOBAHHBIMU omunoKamu), nekuus-oecena, JEKIHSI-TACKYCCHSI,
JEKIUS-TIPECCKOH(PEPEHIINS.

4.  HWubopMallMOHHO-KOMMYHUKAIIUOHHBIE ~ OOpa3oBaTeiIbHbIE  TEXHOJOTUU  —
opranu3zaiysi 00pa3oBaTeIbHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHHUHN CHEeIMaTU3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB paboThI ¢ HH(OpMAaLIKEH.

@®opMbl Y4eOHBIX 3aHATHH C MCHOJIb30BAHUEM HH(POPMAMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanusanuss — HW3JI0KEHUE COJEP)KaHUS CONPOBOXKIAETCS Ipe3eHTaluen
(eMoHcTpaleil yueOHbIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPahUIEeCKUX, ayH0- U BUIEOMATEPHAIIOB).

[IpakTnueckoe 3aHATHE B (QOpME TMpe3eHTAMH — TMPEACTaBICHUE pe3yJIbTaTOB
IIPOEKTHON WJIM MCCIIEN0BATENBCKONW AESTEIBHOCTH C HMCIOIb30BAaHUEM CIELUAIN3UPOBAHHBIX
IPOrPaMMHBIX CpeJ.

6 YueOHO-MeTOqHUECKOE 00ecTIedeH e CAMOCTOSITeJILHOW PadoThl 00yYaOIIMXCS
IIpencraBneno B npuiioxeHu 1.



7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecCTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITIUHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. bonpmiakos, B. I1. WMmxenepHas u komnbiotepHas rpaduka. M3aenus ¢ pe3bO0BbIMU
COCJIMHEHUSAMH | yueOHoe mocobue mias By3oB/ B. Il. bonbinakos, A. B. Yaruna. — 2-¢ usn.,
ucrtp. u gon. — Mocksa : M3narenscTBo FOpaiit, 2020. — 156 ¢. — (Bpicmiee oOpazoBanue). —
ISBN 978-5-534-12090-5. — Tekcr : anekrponnsid // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/452004 (nata obparuenus: 11.04.2023).

2. Kypsiuast, E. A. UnxenepHast u KoMIibloTepHas rpaduka : yueoHoe mocobue / E. A.
Kypstgas, O. B. Onmneithuk. — Owmck : Owmckmit ['AY, 2020. — 119 c¢. — ISBN
978-5-89764-860-3. — Tekcrt : anekTpoHHbIi // JIaHb : 37eKTPOHHO-OMOIMOTEUHAS CUCTEMa. —
URL.: https://e.lanbook.com/book/153556 (mara obpamenus: 11.04.2023). — Pexxum goctyma:
JUIS1 aBTOPU3. MOJIb30BATEIICH.

0) JlomostHMTEIbHAS JIATEPATYpa:

1. AnbOoMm ueprexeil ¥ 3aaHUi 110 MAIIMHOCTPOUTEIbHOMY YEPUCHHIO U KOMITbIOTEPHOM
rpaduke : yueoHoe nmocodue / I1. H. Yuaes, C. I'. EmenbsHoB, 0. A. [Tomos u fp. ; mox oom1. pex.
I1. H. Yuaesa. - Crapsiit Ockon : THT, 2013. - 225 c. : un., cxemsl, Ta0in. - (ToHKHE HayKOeMKHe
texHosorun). - ISBN 978-5-94178-293-2. - TekcT : HEMMOCPEICTBECHHBIH.

2. Kouykosa, O. A. BeinonHenue pabounx depTexkeil neraneil U yeprexeid pe3bOOBBIX
COCMHEHUHN CpPEJICTBAMU JIBYMEPHOH KOMIBIOTEPHOWH Tpaduku B TpapuUEcKoil CHCTEME
Kommnac-rpaduk : yuebnoe nocodue / O. A. Kouykosa, E. b. Ckypuxuna, C. B. Kouykos. -
Marnutoropck : MI'TY, 2013. - 1 snekrpos. onT. auck (CD-ROM). - 3ari. ¢ tuTysn. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1054.pdf&show=dcatalogues/1/1119
403/1054.pdf&view=true (mata oOpamenus: 21.04.2023). - MakpooOsekT. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

3. Kouykoga, O. A. I'opHo-uHxeHepHas rpaduka : ydeonoe mocodbue / O. A. Kouykona,
H. A. [enuciok ; MI'TY. - 4-¢ u3n. - Marautoropck : MI'TVY, 2017. - 73 c. : wn., Ta0JI., CXEMBI,
rpad., nuarp. + 2 npui. BKI. - ISBN 978-5-89514-937-9. - Tekct : HenmocpeACTBEHHBIH.

4. PemetnukoBa, E. C. KomnbrorepHas rpaduka B Au3aiiHe ¥ IPOEKTUPOBAHUH | yueOHOE
nocobue / E. C. Pemrernukosa, T. B. Ycaras, [I. FO. Ycarsiii ; MI'TY. - Marauroropck : MI'TY,
2015. - 1 onekrpon. ont. mguck (CD-ROM). - 3arm. ¢ tutyn. o3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1487.pdf&show=dcatalogues/1/1124
016/1487.pdf&view=true (mara ooOpamenus: 21.04.2023). - MakpoodbekT. - Tekcr
3NIEKTPOHHBIN. - CBefieHus 1ocTynHbl Takke Ha CD-ROM.

5. CasenbeBa, 1. A. Pemenne THUNOBBIX 3aja4 MH)KEHEPHOM T€OMETPUH CPEICTBAMU
KOMITbIOTepHOH rpaduku : yueOHOoe mocodue / . A. CaBenbeBa ; MI'TY. - Marauroropck :
MI'TY, 2016. - 111 c. : wir. - TekcT : HEMOCPEICTBEHHBIMH.

B) MeTonuyeckue ykazaHus:

1. l'eomeTprueckoe yepueHHe: METOANYECKHE YKa3aHUs 110 OPOPMIICHHIO U BBITTOJIHEHHIO
yeprexka no Kypcy "WHxkeHepHas u KoMmmbloTepHass Tpaduka" i CTYIEHTOB BCeX
crienuanbHocTel Beex popm oOyuenus / MI'TY ; benopeukuii ¢punman. - Marautoropek: MI'TY,
2012. - 1 osaekrpon. onrt. guck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3095.pdf&show=dcatalogues/1/1135
456/3095.pdf&view=true (mara oOpamenus: 21.04.2023). - Makpooobekr. - TekcT:

ANIEKTPOHHBIN. - CBeIeHUS



nocTymHbl Takke Ha CD-ROM.

r) [IporpammHoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox neicTBus JIMLIEH3UU

7Z1p c¢B000IHO pacupocTpausgemoe I10 0eCcCpOUHO

ACKOH Komnac 11 26117 o1 16.03.2017 GeccpouHo

3D B.16

FAR Manager cB000IHO pacnpoctpansemoe [10 0OCCCPOUYHO

Bpaysep Yandex [cBoGommo pacrpocrpansemoe 110 OeCCpPOYHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI

Ha3Banue kypca Ccblika
denepaiibHOC rOCYJapCTBCHHOE OO DKETHOE
yupexxnenne «PenepanbHbiii MHCTUTYT npoMbinuiendoi|URL: http://iwww1.fips.ru/

COOCTBEHHOCTH
Nudopmanmonnas cucrema - ExmHOe OKHO jqocTyma K
HH(OPMAIIMOHHEBIM PECYPCaM

URL.: http://window.edu.ru/

ITouckosas cucrema Axkanemust Google (Google Scholar) [URL: https://scholar.google.ru/

Hanuonanenas MH(POPMALMOHHO-aHAIUTHYECKAs
cucreMa — Poccuiickuii MHAEKC Hay4HOTIO IUTHPOBAHUS
(PUHIL)

DnekTpoHHas 0a3a meproauueckux u3manuii East View
Information Services, OO0 «MBHC»

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

URL:
https://elibrary.ru/project_risc.asp

https://dlib.eastview.com/

MartepuanbHO-TeXHUYECKOE 00ecreueHre TUCIUTUTHHBI BKITFOYAET:

Y4eOHble ayTUTOPUH IS IPOBEACHUSI 3aHATUI TEKIIMOHHOTO THIIA:

- MYJIBTI/IMGI[I/II\/’IHBIG CpCACTBA XpaHCHUA, ICPEAAYUN U TPCACTABICHUA I/IH(l)OpMaHI/II/I.

Y4eOHble ayTUTOPUH [T TPOBEACHUS TPAKTHUECKUX 3aHITHIA:

- MyJbTUMEIUMHBIE CPENICTBA XPAHEHHUS, IEPEAAYu U MPEACTaBIECHUS MHPOpMaLINY;

- I0CKa, MYJIbTUMETUNHBINA POEKTOP, IKPaH.

VY4eOHble ayAUTOpPUM JAJIsl IPOBEAEHUS TPYNIOBBIX U MHIUBUIYaIbHBIX KOHCYJIbTAIIUM,
TEKYIIEero KOHTPOJIS ¥ TPOMEKYTOUHOM aTTecTaluu

- MyJBTUMEIUMHBIE CPENICTBA XPAHEHHUS, IEPEAAayUu U MPEACTaBICHUS MH(POpMaLINY;

- I0CKa, MYJIbTUMETUHHBINA TPOEKTOP, IKPaH.

[TomereHust 171t CaMOCTOSATETBLHOM PaOOTHI 00YJIAIOITUXCSI:

- IepCOHabHbIC KOMIBbIOTEPHI ¢ TakeToM MS Office, BBIX00M B MHTEPHET U C IOCTYIIOM
B 2JICKTPOHHYIO 00pa30BaTEeIbHYIO CPETY YHUBEPCHUTETA.

[Tomemenuss s XpaHeHUsT W TOPOPUIAKTHYECKOTO OOCTYXUBaHUS  y4eOHOTO
000pyIOBaHUS:

- CTCIUIAXKU [JId XPAaHCHUA y‘Ie6H0-HaFJ’IHIIHLIX IOCOOUH H y"IC6H0-MCTO,Z[I/I‘-ICCKOI71
MTOKVMEHTATTUN.



ITpunoxxenue 1

YYEBHO-METOJNYECKOE OBECHEYEHUE CAMOCTOSTEJIBHOM
PABOTbBI OBYYAIOIIUXCA

[To mucruIuIMHE TPEeTyCMOTPEHA ayTMTOPHAS M BHEAYAUTOPHAS CaMOCTOSTEIbHAs paboTa
o0yyJarouuxcs.

CamocrosTenbHas padoTa 10 OCBOSHHUIO TUCIUITIIMHBI HE00X0AUMA JUISl YTITYyOJIEHHOTO U3YYEeHUs
MaTepuaia kypca. CamocrosTenbHas padoTa CTy/IEHTOB perjiaMeHTHpyeTcs rpadukaMu
y4eOHOTO MPOoLIecca U CAMOCTOSTENIbHON PaOOTHI.

CamocrosTenbHas pa60Ta CTYACHTOB COCTOHUT M3 CICAYIOIMIUX B3aUMOCBA3aHHBIX JacTew:

1) U3yueHue TeopeTHUecKoro Marepuaia B popme:

e CamocTosATeNnbHOE H3YUCHNE YUeOHOH U HAy9IHO JIUTEPATypHI 110 TEME

e [louck pononHHUTENbHOW wWHGpoOpMammu 1o Teme (pabora ¢ OuOIMOrpaduIecKum
MarepuaIamMH, c AIIEKTPOHHBIMH OonbmmoTeKaMu u 30P,
UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC ceTH VHTepHEeT).

Ocraro4HbIe 3HaHHS ONPENIEIIAIOTCS Pe3yIbTaTaMH CIa4l SK3aMeHa.

2) IoaroToBka K NPaKTUYECKOMY 3aHSTHIO U BBITIOJIHEHHE MPAKTUYECKUX padoT
CamocrosiTenpHas paboTa BHIIOIHIETCS CTYACHTAMH HAa OCHOBE y4eOHO-METOIUIECKUX

MAaTCpPHAJIOB JUCHUININHBI, IPUBCACHHLIX B pa3aciic 7.



[Tpunoxxenune 2

®OH/J OLIEHOYHBIX CPEJICTB /151 IPOBEJAEHMS ITPOMEXYTOYHOM

ATTECTAIIMN

Koo
uHouKamopa

Hnouxamop
00CMUMNCEHUS
KoMnemenyuu

Oyenounsvie cpedcmea

HNuxeHepHasi H KOMIIBIOTEPHAs rpaduka

OBIIENTPO®ECCHUOHAJIBHBIE KOMIIETEHIIHN

OIIK-8 Cnocoden padoTaTh ¢ NPOrpaMMHBbIM o0ecliedeHrneM 0011ero, CrnenuaJabHOro
HA3HAYEHUS] U MO/IeJTMPOBAHUS TOPHBIX M Te0JI0OTH4YeCKUX 00bEeKTOB

OIIK-8.1

Bribupaer
IpOrpaMMHOE
obOecreyeHus 11
MOICIIUPOBAHUS
TOPHBIX U
re0JIOrHYECKHUX
00BEKTOB

Ilepeuenv meopemuueckux 60npocoe 01
NPOMENHCYMOUHOU ammecmayuu

UTto Ha3bIBAIOT BUJIOM?
Kakue BUABI SIBISIFOTCS OCHOBHBIMU?
Kak otnnuunth paspes ot Buja?

4. Kak nensat mpocTble pa3pe3bl B 3aBUCHMOCTH OT
CEeKYIIUX IIOCKOCTEN?

5. Kak pacnonarator pa3pesbl Ha yepTexax?

6. Kak moapa3mensioT  CIOXKHBIE — pa3pe3sl B
3aBHCUMOCTH OT MOJIO’KEHUS CEKYIEeH MI0CKOCTH?

7. Kaxkue cymecTBylOT BUJIbI UepTekKei?

8. IlpaBuna HaHeceHUS pa3MEpPHBIX M BBIHOCHBIX
ITAHHM.

9. KomnbsrotepHsle TexHOIOTUU. OCHOBHBIE 3JIE€MEHTHI
uHTEpdeiica.

10. KoMmmberoTepHbIe TEXHOJIOTHHA. MEHIO IIPOTPaMMBL.

11. KommetotepHbie TexHomoruu. Co3aanue yeprexa.

wrh e

12. KommeroTepHbie TEXHOJIOTHH. Komannaur
[PEIaKTHUPOBAHUS, YIPaBIECHUS N300paKeHUEM.
13. KommerotepHbie TEXHOJIOTHH. Odopmnenue

yepTexKa.

14. 3D—mopenupoBanne. DopMuUpOBaHHE TPEXMEPHBIX
00BEKTOB.
15. 3D-MoxenupoBaHue.
yepTexKa.
16. ITapameTrpsl pe3bObI.
17. DnemeHTHI pe3bObl.
18. HasnaueHue pe3bObI.

Co3gague acCOIMaTUBHOIO

19. VcnoBHoe o00o03HaueHHE pe3bObl: METPUYECKOM,
TpyOHOW  IWJIMHAPUYECKOM, TpyOHOM  KOHUYECKOH,
TparneneuJaibHOu, YIOPHOM, creruaIbHOM,
HECTaHAAPTHOM.

20. YcnoBHOe M300paskeHre pe3b0bl Ha YepTeke: pe3bObI
HAa CTep)KHE, pe3pObl B  OTBEPCTHH, Pe3b0OBOTO
COCMHEHUSI.

21. BuaTOBOE cCoenuHeHMe. Pacuer [IWHBI BHUHTA.
'Y citoBHOE 0003HAUEHUE BUHTA.
22. bontoBoe coemmuHenue. Pacuer mquuHBI 0OoJITA.




Koo
UHOUKAmMopa

Hnouxamop
O0CMUIICEHUS
KOMnemenyuu

Oyenounvle cpedcmea

YcinoBHOE 0003HaueHHe 00IITa.

23. lInwieyHoe coenuHeHue. Pacdyer NIMHBI MITTUIBKH.
Y cioBHOE 0003HAYEHHUE IITTUIIBKY.

24. U3obpaxxeHue TpyOHOTO COCTUHEHHUS.

25. KowmmprotepHas rpaduxa. Hcnons3oBanue
MapaMeTpU4eckod  OMOMMOTeKH I M300paKeHUS
PE3b0OBBIX COCAMHEHU.

26. DCKM3MpPOBAaHHWE MAIIMHOCTPOUTENBHBIX JIETaJCH.
Beioop  kommuectBa — m3o00paxeHud.  OcoOeHHOCTH
M300paKEHUs OTAEIBHBIX JAETajeH.

27. Tlonsatue o cOopounoit emunune. OdopmieHue
COOpPOYHBIX CAMHUII.

28. CranmapThl Ha KOHCTPYKTHUBHBIE DJIEMEHTHI JIeTanei
Y MaTepHabl.

29. KomnbrotepHast rpaduka. Beimonnenue ueprexeit
cpenctBamu KomnbiotepHoit rpaduku u CAIIP. OcHoBHbIE
METO/BI M KOMaH bl CO3/IaHUS 2-]1 YepTexka.

30. KommprorepHas rpaduka. BeimonmHeHue pabodmx
yepTeKel AeTanell cpecTBaMu KOMIIBIOTEPHON TpaduKu U
CATIIP. OcHOBHBIE METOJIbI M KOMAaH[bl PEAAKTHPOBAHHS
YEPTEKEH.

31. KommnbrotepHas rpaduka. OdhopmieHue ueprexa.

32. OcHOBHBIE METOOBI W  KOMAaHIbl  CO3JaHUSA
TPEeXMEpPHON MOJIENIN U MOJyYeHHE YepTexa.

33. Kakoif  nmokyMeHT  Ha3biBaeTcsi  COOPOYHBIM
YEePTEKOM, UepTEkKOM 00111ero Buja?

34. Kakoit TOKyMeHT Ha3bIBaeTcs crienupuKanuei?

35. Ha kakux ¢opmaTax BBIIOIHSAIOT cnenudukanuo? B
KaKO1 IIOCJIEI0BATEILHOCTH 3aMOJHAIOT rpadbl
cneuuduxanuun?

36. BrimonHeHue crienuguKanuyi Ha KOMIBIOTEPE.

37. Uem ompenensercs BBIOOp TJaBHOTO  BUIA
cOOpOYHOTO yepTexa?

38. Kakosa M0CJIEI0BATENBHOCTD BbIUEPUMBAHUS
cOOpOYHOTO uepTexa?

39. Kak BBINONHSIETCS IITPHUXOBKA CMEKHBIX JeTalel B
paspese?

40. Kaxue pazmepsl HaHOCSATCSI HA COOPOYHOM depTexke?

41. Kak HaHOCST MO3UIIUU HA COOPOYHOM YepTexe?

42. Kakue yCIOBHOCTH W YNPOILIEHUS NPETyCMOTPEHBI
Ha COOPOYHOM YEPTEKE.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, NOKA3ATEJM H KPUTEPHH

OIICHUBAHUA:

HpOMC)KYTO‘-IHaSI aTrTecTanus 110 JUCHUIIIINHC ((I/IH)KCHCpHaH 1 KOMIIBIOTCPHAA rpa(l)puca»
BKJIFOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOINNEC OLICHUTL YPOBCHL YCBOCHUA O6y‘{aIOH_II/IMI/IC$I

3HAaHUU, ¥ TaOOPATOPHbIE 33JaHUS, BBISBIISIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHUN U

BJIaJICHU, TPOBOAMUTCS B (hopMe 3aIuThl TAOOPAaTOPHBIX PadOT M HATMCAHUH TECTOBBIX 3a/IaHUI.




IK3aMeH 110 JaHHOW TUCIUTIINHE TPOBOIUTCS B YCTHOM (popMe 10 IK3aMEHAITMOHHBIM
Omieram, KaX/Ibli U3 KOTOPBIX BKIIFOYAET 2 TEOPETUUYECKUX BOMPOCA U OJTHO MPAKTUUYECKOE
3aJlaHUeE.

Iloxazarenu u KPUTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4YaroUIuiics 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHUE
y4eOHOT0 MaTepuaa, CBOOOHO BBIITOTHSAET MPAKTUYECKHUE 3aaHNs, CBOOOIHO ONEpUPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUSX MOBBIIICHHOMN CIIOKHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJarouiics JEMOHCTPUPYET CPEAHUN YPOBEHD
c(hOpPMUPOBAHHOCTH KOMITETECHIIUI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OINOKH, HETOYHOCTH, 3aTPYAHCHHUS ITPU AaHATUTHYECKUX OTNIEPaIUsX, IEPEHOCE
3HaHWI U YMEHHUI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «yJA0BJETBOPHUTEIbHO» (3 Oaia) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITUI: B X0/I¢ KOHTPOJIBHBIX MEPOIIPUSATHI JTOTTYCKAIOTCS
OIIMOKH, POSIBIISIETCS] OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00yYarOIIUACs
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA IIPHU ONICPUPOBAHNHN 3HAHUAMU U YMCHUAMMU IIPU UX
MEPCHOCE HAa HOBBIC CUTYAallNH.

— Ha OIICHKY «HeY/I0BJIeTBOPUTEJIbHO» (2 0aia) — 00ydJaroImuiicss JIeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUIeCKOro MaTepuaa, JOIMyCKaeT CYIIECTBCHHbBIC OIIMOKH, HE MOXKET MMOKa3aTh
WHTEJUICKTYaTbHBIC HABBIKM PEIISHUS TPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXET MoKa3aTh 3HAaHUS Ha
YpOBHE BOCTIPOU3BEACHHS U 00BICHEHUSI MHPOPMAIH, HE MOKET MOKa3aTh HHTEJUICKTYalbHbIE
HAaBBIKH PEIIECHUS MPOCTHIX 3a7a4.



ITpunoxxenue 3

MeTtoauuyeckoe odecrnedyeHue

1. 'eomeTpuyeckoe yepueHHE: METOANUECKHUE yKa3aHUs 0 0(OPMIICHHUIO U BBHITIOTHEHHUIO
yepTexa 1o Kypey "MHxeHepHas ¥ KoMIbloTepHas rpadguka’ 1 CTyAeHTOB BCEX
crienpanbHOCTEl Bcex popm oOyuenusi / MI'TY ; benopeukuii dunman. - Marauroropck: MI'TY,

2012. - 1 snextpon. ont. guck (CD-ROM). - 3aru. ¢ turya. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3095.pdf&show=dcatalogues/1/1135

456/3095.pdf&view=true (nata oopamenus: 21.04.2023). - MakpooObeKT. - TeKcT:
3JIEKTPOHHBIN. - CBeneHus 1ocTymHbl Takke Ha CD-ROM.
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