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I'ocynapcTBenHoe 01017KeTHOE 00pa3oBaTesIbHOE YUpeKIeHHe BbICIIero 00pa3oBaHus
Pecny6inkn Kpbim
«KpbIMCKHH HHIKEeHEPHO-NleAarornyeckuii ynusepcurer umeHu Pes3u SIkyoosa»
(I'bBOYBO PK KUITY umenu ®eB3u SAkyooBa)

Kadenpa npodeccnonaibHOM NeIaroruk, TEXHOJIOTHU M TU3AHHA 01eKIbI

COI''TACOBAHO YTBEPXIAIO
Pykooautens OITOIT 3aBenyromuii kadeapoit
JLIO. Yceunona J1.3. Tapxau
13 mapra 2025 r. 13 mapra 2025 r.

PABOYAS ITPOTPAMMA JUCHUITJIMHBI
b1.0.06.03 «<KomnboTepHas rpagpuka B OTPacan»

HamnpasyieHue noAroroBku 44.03.04 IlpodeccuonanprHoe o0yueHue (Mo OTpacisiM)
po b MOATOTOBKH «/[eKOpaTUBHO-TIPUKIIATHOE UCKYCCTBO U JTU3AIHY,
npodumm3anys « TeXHOIOTHS U TU3aH 0K I

(baKkyJIbTeT UHXXEHEPHO-TEXHOJIOTMUECKUI

Cumdepornons, 2025



Pabouas mporpamma aucuumauabsl b1.0.06.03 «KomnbioTepHas rpaduka B
oTpaciu» s OakanaBpoB HampasieHus noarotoBku 44.03.04 IlpodeccuonanbpHOE
oOyuenue (mo otpaciam). [Ipoduns «JlekopaTUBHO-IPUKIAAHOE HCKYCCTBO U
nu3aiHy, npodunusaius « TeXHOIOrus U JU3aiiH OAeXIb» COCTaBJIE€HA HA OCHOBAHUU
®I'OC BO, ytBepxkaeHHOro Mpuka3oM MwuHHCTEpCcTBa O0OO0pa3oBaHUS U HAYKH
Poccuiickoit ®eaepannu ot 22.02.2018 Ne 124,

CocraButenb
paboueii mporpaMMBbI 3.P. Benunsena, nper.

MNOAITUCH

Pabouas nporpamma paccMoTpeHa U 0J100peHa Ha 3acejanuu Kadeapbl
podeCcCuOHAIBHOMN MeJarOTUKH, TEXHOJIOTHH U JIU3aiiHa 01K bl
ot 04 mapra 2025 r., nporokos Ne 12

3aBenyromuii Kadeapoit JI.3. Tapxan

TOAITUCH

Pabouas mporpamma paccmoTpeHa u o100peHa Ha 3aceqanun Y MK unxenepHo-
TEXHOJIOTHYECKOT0 (paKyiIbTeTa
oT 13 mapra 2025 r., nporokoit Ne 4

IIpencenarens YMK 2.P. llapunosa

TIOAITUCH
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1.Padouas mporpamma nucuuiuinabl b1.0.06.03 «Komnborepnas rpaguka B
oTpaciam» A O0akajaBpuaTta  HampaBjeHuss  moaroroBku  44.03.04
IIpodeccuonanbHoe oOyuyenume (mo  orpaciasiM), NpoPuab  NOATOTOBKH
«/lekopaTHBHO-NIPUKJIAIHOE MCKYCCTBO U AU3aiiH», npopuansanus «Texnoaorus u
AU3AUH OJEXKIABD).

2.IlepevyeHb MJIAHUPYEMbIX pe3yJbTAaTOB O0y4YeHUS] MO JUCHMILUIMHE,
COOTHECEHHBIX ¢ IUIAHUPYEMbIMH pPe3yJbTAaTAMH OCBOEHHS 00pa30BaTebLHOM
NporpaMmbI

2.1. lesanb 1 3a1a4M U3yYeHHUs] AUCHUTLIUHBI (MOYJIs)

Lenv oucyunaunvl (Modyns):
— TMOArOTOBKAa IMejarora MNpoQEecCHOHANBHOTO OO0yuYeHUs MIBEHHOro mpoduis,
CIIOCOOHOTO B MPEACTOSAIIMX YCIOBHSX TPYAOBOM NEATENLHOCTH pelliaTh BOIPOCHI,
CBA3aHHBIE C IpaHUuecKUM H300pakeHHEeM MH(POpPMalUU C MPUMEHEHUEM PEAAKTOPOB
BEKTOPHOM TpaduKu, BHIITOJIHEHUEM W YTEHHEM TEXHHUYECKHUX YEPTEKeH, BHIOTHEHUEM
ACKHU30B JIETAJIEW OJEKIbl, COCTABJIICHHEM TEXHUYECKOM U  KOHCTPYKTOPCKOM
JIOKYMEHTAIIHH.

Yueonwvie 3a0auu oucyunaunvt (mooyns):
— U3yYCHHE TEOPETHUECKUX OCHOB COBPEMEHHON MHKEHEPHOU KOMITbIOTEPHOM TpadukH,
BO3MOXKHOCTEN PEeIaKTOPOB BEKTOPHOU rpaduku;
—  (dopmupoBaHHE  HAaBBIKOB  CO3/laHUA  MPOeCcCHOHATBHO-OPUEHTUPOBAHHBIX
KOMITBIOTEPHBIX T€OMETPUUYECKUX MOJEJIEH, B TOM YHCJIE YEPTEKEN IACTANECH OHCHKIBL,
3D Mopenei akceccyapoB M JIEMEHTOB JICKOPa;
— pa3BUTHE CIIOCOOHOCTU BHIOMPATh aKTyaJIbHbIE METObI MOTYYEHUSI 00bEMHON POPMBI
JIeTaJIe OJIE¥kK]Ibl, aKCECCYapOB U AJIEMEHTOB JEKOPA.

2.2. [Inanupyembie pe3yabTaThl OCBOCHUS AMCUHIIIMHBI

[Ipouecc mzyuenus aucrurumnabl b1.0.06.03 «KommnbeioTepHas rpadguka B OTpacin»

HaIpaBJieH Ha (JOPMHUPOBAHUE CIIETYIOUIUX KOMITETEHIUMI:

VYK-1 - CriocoGeH oCcyIIeCTBIATh TOUCK, KPUTHUECKU aHAIW3 M CHHTE3 WH(POPMAIINH,
NPUMEHSITh CUCTEMHBIN MOJXO/1 JI PEIICHUSI IOCTABICHHBIX 3a1a4

[1K-8 - CnocoOeH BBIMOIHATH JEATEIBHOCTh W (MJIM) JEMOHCTPUPOBATH 3JIEMEHTHI
OCBaMBaeMOi  OOyYarOIIMMHCS  JCATEIBHOCTH, MPEIYCMOTPEHHON  MpOrpaMMon
y4eOHOTr0 npeaMeTa, Kypca, AUCHUILTAHBI (MOAYJIs), MPAKTUKH

B pesynbrare nuzyueHus: AUCHUIUIUHBI CTYJEHT JTOJDKEH:

3HaTh:

— OCOOGHHOCTH CHUCTEMHOTO ¥ KPUTUYECKOTO MBIIUICHHUS, METOJbI OIEHKU
uH(bOpMAIK U TIPUHATHS OOOCHOBAHHBIX PEIICHMUI;

— TEOPETUYECKUE OCHOBHI COBPEMEHHOM WHKCHEPHON KOMIBIOTEPHOW TrpaduKkH,
BO3MOXXHOCTH  MPOTpaMM  BEKTOpPHOM  rpaduku, mpaBuia  OPOpMIICHUS
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOHN TOKYMEHTAIUH;
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YMmerThb:
— aHAJIM3UPOBATh UCTOYHUKHU MH(GOPMAIMU C LIEJIbIO BBISIBJICHUS UX MPOTUBOPEUHI 1
MOKCKA JOCTOBEPHBIX CYXICHUN;

— YUTaThb U BBIIOJHATH TEXHUYECKHE YEpPTEkKH, N€OMETPUUYECKHUE IOCTPOEHUs C
MPUMEHEHUEM MPOTPaMM BEKTOPHOU rpauKu;
Baaners:
— norudeckuMu GopMaMu U MPOLEAYPaMH, CIIOCOOHOCTHIO K pe(IeKCHH O MOBOIY
COOCTBEHHOM U Uy>KON MBICIUTENbHON JEATEIbHOCTH;
— METOAMKON TOCTPOEHUSI TEXHUYECKUX YEPTEeKEW W JIeKal JAeTaledl OJeXKIbl ¢
MIPUMEHEHUEM MPOrpaMM BEKTOPHOU rpaduKu;
3. Mecto aucuuniannsl B ctpykrype OIIOIL.
Juctumunaa b51.0.06.03 «KomnbiorepHast rpaguka B OTpacin» OTHOCUTCA K
JTUCIUIUTMHAM 00s13aTeIbHOM YacTH U BXOJAUT B Moayib "l[IpenMeTHo-coaepkaTeabHbIi
(o otpacisim)" yueGHOro 1iaHa.

4. O0beM JUCUUIJIMHBI (MOILYJIA)
(B 3aYeTHBIX COWHHIIAX C yKa3aHUEM KOJHMYECTBA  aKaJACMUYSCKHX WM
ACTPOHOMMYECKUX YacOB, BBIJICJICHHBIX HAa KOHTAaKTHYIO pal0oTy oOOydYaromuxcs C
npenogaBateiaeM (10 BHIaM Y4YeOHBIX 3aHATHH) M Ha CaMOCTOSATEIBbHYIO pPaboTy
00yYarOIIMNXCS )

KOHTaKTHBIE 9achl
Oouiee KOJI-BO Kontpons
Cemectp KOJI-BO 3au. 126.31 P2 cenr. CP (Bpems Ha
YacoB €IUHUIL Beero | ek am. |73 sam us3 KOHTPOJIB)
3 108 3 36 8 | 28 72 3a
Hroro mo OPO 108 3 36 8 |28 72
1 2 2 2
2 106 3 10 2 92 3a (4 4.)
Hroro no 300 108 3 12 4 92 4

5. Copaep:xxaHue JUCHUIUIMHBI (MOAYJsl)) (CTPYKTYPHPOBAaHHOE II0 TeMaM
(pa3zesaM) ¢ yKasaHHeM OTBEJIC€HHOI0 HA HUX KOJHUYECTBA AKAJAEMHUYECKUX WIH
ACTPOHOMHMYECKHX YACOB U BUI0B Y4eOHbIX 3aHATHII)

KonnyecTBo yacos
HawnmenoBanne Tem ouHas popma 3a04Has hopma Popva
(pasmenos, Mmomynei) | 2 = TeKyIero
p ) 5 B TOM 4HCJIE 5 B TOM 4HCJIE KOHTDOIISE
B n | na6 mp |cem| U3 | CP “ | n | na6 op | cem| U3 | CP
1 2 415|678 9|10|11|12|13]|14]15 16
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Oo6mue ceeneHus oo
WH)XEHEPHOU
KOMIIBIOTEPHOM
rpaduke. ECK/] B
cucreme
rOCyAapCTBEHHOMN
CTaHJapTU3ALUY.
[Ipumenenne cuctemsl
ABTOMAaTU3UPOBAHHOTO
MIPOSKTHPOBAHHSL.
Pa3smepsl

OCHOBHBIX (hOpMaTOB
YepPTEXKHBIX JIUCTOB.
Tumnsl 1 pazmepsl
JIMHUHN YepTexa.
OcHOBHas HAIIUCE.
Macmra6s!. lpudte
YepPTEIKHEIE.

YCTHBII opoc

Wntepdeiic
nporpammbl Kommac
3D. BrruepuuBanue
KOHTYpa IEeTaH C
MPUMEHEHUEM
Pa3IAIHBIX
TreOMETPUIECKUX
noctpoenuit B Kommac
3D.

11

10

10

nabopaTopHast
paborta, 3ammra
oruera

[Toctpoenue
KOMIIJIIEKCHBIX
yepTexKen mo
HaTypaJbHbIM
oOpasnam. Hanecenue
pa3MepHBIX HaJuCeH.

YCTHBIH orrpoc

ITocTpoenue no nBym
MPOEKIUAM TPEThEU
MIPOEKLIUU MOJENIN

nabopaTopHast
paborta, 3ammra
oruyera

TpebGoBanus k

0 OpMIICHUIO
KOHCTPYKTOPCKO-
TEXHOJIOTHUECKON
JOKYMEHTAITUH B
IIBEHHOMN
IIPOMBIIIEHHOCTH. EE&
BHIBI

10

nabopatopHast
paborta, 3ammra
oruyera

TexHu4YecKkuil puCyHOK
mojnenu. Ero
HazHayeHue. [Ipuemsl
BBITIOJTHEHUS
TEXXHUUYECKOTO
pucynka B Kommac 3D

nabopatopHast
paborta, 3ammra
oruyera
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Odopmnenue
yepTekel 0a30BbIX
o naboparopHas
KOHCTPYKHIH 10 4 6 |12 2 10 | padora, sanurra
IIBEWHBIX U3JICITHH B ordera
Kommnac 3D
PenaktupoBanue
yepTexel: IpueMsl naGopatopuas
8 2 6 8 8 | pabora, 3amura
MOJICTTUPOBAHWS, oraera
MacHITa0MpPOBaHHUSL.
Odopmienue nexain
HIBEMHBIX U3IENNHN, naboparopras
crenupuKaun 8 2 6110 2 8 pa60;:;1:? "
JIeTaneu Kpost
Knaccuduxkanus cxem.
YcaoBHO-
rpa(blxmecxne nabopaTopHast
0003HaYEHNS B 12 4 6 12 2 10 | paGora, 3ammra
cXeMam, oruyera
MIPUMEHSECMBIX B
IIBEWHOM OTpaciu
3D MoaenupoBaHue B
LIBEMHOMN 7 5 5 5 | yerusiii onpoc
MPOMBIIIIJICHHOCTH
OCHOBBI
TBEPAOTEIILHOTO
MO/ICTUPOBAHUSL. naGoparopuas
WuTepdetic Mmoxysst 7 2 5|5 5 [pabora, sammra
st 3D- oT4yeTa
MOJICTTUPOBAHHUS B
Kommac 3D
3D monenupoBaHue
o o naboparopHast
lIeTaJ'IeI/\I, IIBCUHBIX 9 4 5 6 6 pa60Ta, —
m3nennii B Kommac 3D oTdera
Bcero yvacos 3a
108 28 72 1104 8 92
3 /2 cemecTp
dopma npoMex.
P p 3auer 3auer - 4 4.
KOHTPOJIS
Bcero yacos
108 28 72 1104 8 92
JUCIHHUILINHE
4acoB Ha KOHTPOJIb 4
5. 1. TemaTuyeckuii njiaH JeKuum
KonngecTBo
= ®dopMa poBe-
% JCHUS qaCoB
= TCMa 3aHATUA U BOHpOCBI JICKIOUHU
g (axTHB.,
UHTEpaK.)
OO 3P0
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O6mue cBeneHus: 00 NHKEHEPHON KOMITBIOTEPHOM AKT.
rpaduke. ECK/] B cucteme rocygapcTBEHHOMN
crangapTuzauuy. [[puMeHeHue cucTeMsl
aBTOMAaTU3MPOBAHHOIO ITPOEKTUPOBaHUs. Pa3zmepsl
OCHOBHBIX (DOPMATOB YEPTEIKHBIX JTUCTOB. TUIIBI U
pa3Mepsl TuHUM yepTexa. OCHOBHAS HAIIUCh.
Macmra0sr. [pudrsr

YepTEeKHbIE.

OcHosHuvle 6onpocwl:

OO61ue cBeeHus: 00 NHKEHEPHON KOMIIBIOTEPHOI
rpaduxe

Bunpl komnbroTepHON rpaduku, IpUMEHSIeMON B
MIBEHHOW MPOMBIIUIEHHOCTH. E€ hyHKImMM
[IpumMeHnsiemble B IIBEHHON TPOMBIIIIIEHHOCTH
MPOrpaMMBbl ISl CO3AaHUs, PEAAKTUPOBAHUS U
XpaHeHUs 00bEKTOB UHKEHEPHOU U
KOMITBIOTEPHOH rpaduku

Bosmoxuoctu Kommac 3D B pamkax odopmiieHus
KOHCTPYKTOPCKO-TEXHOJIOTHUECKON TOKYMEHTALIUN
B IIBEHHOW NMPOMBILIJIEHHOCTH

TpeGoBanus kK 0OPMIECHUIO KOHCTPYKTOPCKO- AKT.
TEXHOJIOTUYECKON TOKYMEHTAILIMU B IIBEHHOU
MPOMBINUIEHHOCTH. E€ BUIbI

OcHoegnvle gonpocwi:

Byl KOHCTPYKTOPCKO-TEXHONOTHUECKON
JOKYMEHTALMU B IIBEMHOM IIPOMBIIUIEHHOCTH
ba3oBbie U MOAENBHBIE KOHCTPYKIINH, JIEKAJIA
TexHnueckuii puCyHOK. TEeXHUYECKOE ONMCaHUE.

TexHonoruueckast kapra COOPOUYHBIX CXEM Y3JIOB
I'padd TexHoIOrHYECKOTO MpoLEcca

Knaccuduxamus cxem. YcinoBHo-Tpaduyeckue AKT.
0003HaYEHUS B CXEMaM, IPUMEHSIEMBbIX B IIBEHHOM
oTpaciu

OcHosHvle 6onpocwl:

Knaccudukanms, Buabl cxem
YcnoBHO-rpaduveckre 0003HauYESHUS

CxeMbl 00pabOTKH Y3JI0B HIBEHHBIX U3IEITHMI

3D MoaenupoBaHUE B MIBEHHON MPOMBIIIIIEHHOCTH AKT.

OcHosHble e6onpocwl.
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@ynkuuu 3D MoaenupoBaHus B IIBEUHOU
IIPOMBILLIIIEHHOCTH

Nurepdeiic momyns 3D moaenupoBanus B Komnac
3D

[TocnenoBaTenbHOCTh MPOEKTUPOBAHUS OOBEKTOB
3D B nporpamme Kommnac 3D

[IepcrieKTUBBI aAIUTUBHBIX TEXHOJIOTUH B
IBEMHOM ITPOMBIIUIEHHOCTH

Hroro 8 4
5. 2. Tembl NpakTHYeCKUX 3aAHATHI
(HE IPEeyCMOTPEHO y4eOHBIM MIIaHOM)
5. 3. Tembl cCeMUHAPCKUX 3aHATHH
(HE mpeyCMOTPEHBI yIeOHBIM IIIAHOM)
5. 4. Ilepeuennb 1a00paTOpHBIX padoOT
w Konnuectso
= ®opma mpoBeH
= 4acoB
o JCHUS
= Tema naGopaTopHoil paboThI
R (axTHB.,
S MHTEPAK.) 0D0 300
1. |HUuTepdeiic nporpammer Komnac 3D. AKT. 4
BriuepuriBaHre KOHTypa AETaJIM C MPUMEHEHUEM
Pa3JINYHBIX TEOMETPUYECKUX TOCTPOEHUN B
Kommac 3D.
2. |IlocTpoeHne KOMIUIEKCHBIX YepTEeXKEe 1Mo AKT. 2
HaTypalbHBIM 00pa3iiam. Hanecenne pazmMepHbIX
HAJIUCEH.
3. |IlocTpoenue no 1ByM MPOEKLUSIM TPeThen AKT. 2 2
MPOEKUUU MOJETN
4. |Texnuueckuil pucyHok mojenu. Ero Ha3HaueHue. AKT. 2
[IpreMsbl BBIIOJIHEHUS! TEXXHUYECKOTO PUCYHKA B
Kommnac 3D
5. |Odopmienue ueprexent 6a30BbIX KOHCTPYKIIHMA AKT. 4 2
mBedHbIX n3aeau B Komnac 3D
6. |PemakTupoBaHUE YepTEKEH: MPUEMBI AKT. 2
MOJIETUPOBAHMSI, MACIITAOUPOBAHUSI.
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7. |OdopmiieHne neka MBEHUHBIX U3ACTUH, AKT. 2 2
crenuUKaIy 1eTanei Kpos

8. |Knaccudukamms cxem. Y CIIOBHO-TpapuIeCKue AKT. 4 2
0003HaYCHUS B CXeMaM, IPUMEHSIEMBIX B IIIBEHHOM
oTpaciu

9. |OcHOBBI TBEPIOTEILHOTO MOICTUPOBAHHUS. AKT. 2
Nnrepdeiic momyns mias 3D-moaenupoBanus B
Kommac 3D

10. |3D moaenupoBaHue neTaNel MBEHHBIX U3ICTUIN B 4
Kowmmac 3D
Hroro 28 8

5. 5. Tembl HHAMBUAYAJBbHBIX 3aAHATUI
(He MPeIyCMOTPEHO YYECOHBIM IIIAHOM)
6. Ilepeyennb yueOHO-MeTOAUYECKOTO 00ecriedeHUs IJIsl CAMOCTOSITEIbHOM
padoThHI 00yYAIOIIUXCS MO JUCHHUIIIMHE (MOYJII0)

CamocTrosiTenbHas padoTa N0 JaHHOW JUCHUIUIMHE BKJIIOYAET Takue (Gopmbl pabOThI
Kak: pabota ¢ 0a30BBIM KOHCIIEKTOM; ITOATOTOBKA K YCTHOMY OIpocy; pabora c
JUTEpPaTypor, 4YTeHHE JOMOJHUTENBHOW JUTeparypbl; JnaboparopHas paboTa,
MIOJITOTOBKA OTYETa; OJTOTOBKA K 3a4eTy.

6.1. Conep:xanmne caMmOCTOATEIBLHON PA0OTHI CTY/IEHTOB 10 AUCIUILINHE (MOTYJIIO)

HaumeHoBaHue TeM U BONIPOCHI, BEIHOCUMBIE Ha Kon-Bo gacos
No 5 ®opma CP
CaMOCTOSITEIBHYIO PadoTy
OP0O | 3@0
1 |OOume cBeaeHus: 00 UHKEHEPHON KOMIBIOTEPHOU paborac
o JIUTEPATYpPO,
rpaduxe. ECK]] B cucteme rocyiapcTBEHHOM TTeHmMe
craHaaptusauuu. IIpumenenne cucremsl JIOTIOTHATETHHOI
ABTOMAaTU3UPOBAHHOIO NMTPOEKTUPOBaHUs. Pasmeppr | MTEPATYPL
IOJATrOTOBKA K 5 5

OCHOBHBIX (pOPMATOB YEPTEIKHBIX JIUCTOB. THIBI U | ycrmomy onpocy
pa3Mepsl TuHUM yepTeka. OCHOBHAS HAJITUCH.
Macmra0sr. Hpudror

YepTexKHbBIC.

OCHOBHBIE BOITPOCHI:
Cucrema ECK/I.

Mpudter yeprexusie (ECKI I'OCT 2.304-81)
I'oct 2.303 — 68. JIunuu
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Nurepdeiic nporpammer Kommac 3D.
BrluepunBaHue KOHTypa AeTajld ¢ IPUMEHEHUEM
Pa3TUYHBIX TEOMETPUUYECKUX MMOCTPOCHUN B
Kommac 3D.

OCHOBHBIE BOITPOCHI:
O3HakomJieHHE ¢ pabounM IPOCTPAHCTBOM KOMIIAC
3D

BxiroueHnne u paccTaHOBKa ITaHEIEn
MHCTPYMEHTOB

pabota ¢
JIUTEPATYpPOHl,
YTEHHE
JIOTIOJTHUTEIbHON
JUTEPATYPHL;
nabopaTopHas
paborta,
MIOJrOTOBKA
OTYeTa;

10

[TocTpoeHne KOMILJIEKCHBIX YEPTEKEN 1O
HaTypaJbHbIM 00pa3iam. Hanecenue pazmMepHbIX
HAJIIUCEN.

OCHOBHBIE BOIIPOCHI:

[TocTpoenue ueprexka 1o 3aJaHUI0

nabopaTopHas
pabora,

[IOATOTOBKA
oTYeTa,; |

[TocTpoenne o AByM NMPOEKUUAM TPEThEU
MIPOEKIMU MOJIEIIN

OCHOBHBIE BOIIPOCHI:
[TocTpoenue yeprexka 1o 3aJaHUI0

nabopaTopHas
pabora,
[IOATOTOBKA
OTYeTa,;

TpeGoBanus kK 0pOPMIECHUIO KOHCTPYKTOPCKO-
TEXHOJIOTUYECKON TOKYMEHTAILIMHU B IIBEHHOU
MPOMBINUIEHHOCTH. E€ BUIbI

OCHOBHBIE BOIIPOCHI:

Byl KOHCTPYKTOPCKOM JOKYMEHTALIMH IIBEWHOTO

Buibl TEXHOIOTMUECKON JOKYMEHTAUU IIBEMHOTO

MOATOTOBKA K
YCTHOMY OIIPOCY;

TexHnueckuii pucyHoK Moaenu. Ero Haznauenue.
[Iprembl BBITOTHEHNS] TEXXHUYECKOTO PUCYHKA B

Kommnac 3D

OCHOBHBIE BOIIPOCHI:

TpebGoBaHus K TEXHUUECKUM PUCYHKaM HIBEHHBIX
1763 (112171

Pa3paboTka TEXHUYECKOTO PUCYHKA [0 OMHUCAHUIO
MOJENY BEUHOTO U3IENUS

naboparopHas
paborta,
MIOATOTOBKA
oT4eTa

Odopmiienne yeprexeit 6a30BbIX KOHCTPYKIUN
mBedHbIX n3aeau B Komnac 3D

OcCHOBHBIE BOITPOCHI:
BrinonHenue yeprexa KOHCTPYKLIUN F0OKH-COJIHIIE

Brinonnenue yeprexa 0a30BoM KOHCTPYKIMH
100KH MPSAMOI

10

naboparopHas
paborta,
HOJIrOTOBKA
OTYeTa,;

10
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8 |PemaktupoBaHue yepTeKEN: TPUEMBI nabopatopHas 5 g
paborta,
MOJIETTUPOBAHUS, MaCIUTAOMPOBAHUSI. HOrOTOBKa
OCHOBHBIE BOIIPOCHI: oriera
[Tanens PEJJAKTHUPOBAHUE. Komanaer CJIBUT
u [IOBOPOT, CUMMETPUA
Macira0, ko3hGuImeHT MacTabupoBaHus.
9 |OdopmieHne neKan MBEHHBIX U3IETHH, nabopatopHas 5 8
o paborta,
cnenuuKaIy 1eTaneit Kpos HOATOTOBKA
OcCHOBHBIE BOIIPOCHI: otuera;
Bunpel nexan neranen MIBEWHBIX U3EIIHN
Odopmienue jekan AeTanei mBEHHbIX U3ACIUMA
10 |Knaccuduxkanus cxem. Y cnoBHO-Tpaduueckue pabora
« o | JmTepatypoii,
0003HaYEeHUS B CXEMaM, IPUMEHSAEMBbIX B HIBEHHOM dTeHMe 6 10
oTpaciin JIOTIOJTHUTEIbHOM
OCHOBHBIE BOIPOCHL: AATEPATYDRL
nabopaTopHas
BrinonHeHue yepTexeil netajiei u y3JioB paGora,
IIBEHHBIX U3CIUI TIOAroTOBKA
11 |3D mozenupoBaHKe B MIBEWHOMN MPOMBIIIIIEHHOCTH | Paborac
JIUTEPATYpPOH, 5 5
YTCHHUC
OCHOBHBIE BOIIPOCHI: JIOTIOTHATENBHO
Tunsl TpeXMepHOU rpadMKH, UCIIOIb3YEMBIE B HITCPATYPEL
= pue epHoit rpad » HCHOML3YEeMBIC naboparopHast
HIBEWHOW MPOMBILIJIEHHOCTH paGora,
TBeproTenbHbIE TpeXMEPHBIE Tpaduyeckue TOATOTOBKA
OTYETA; ;
MOJENH
OCHOBHBIE HHCTPYMEHTHI I CO3/IaHUS
TBEPJOTEIIBHBIX MOJIEIICHN
12 |OcHOBBI TBEPIOTENBHOTO MOJIETUPOBAHHUS. TO/IrOTOBKA K
o CTHOMY OIIPOCY;
Hutepdeiic momyns mist 3D-moaeupoBaHus B Y Y onposy 5 5
Kommnac 3D
OCHOBHBIE BOIIPOCHI:
[ToaroroBka 3ckr3a K onepanusiM BblIaBIMBaHUS
BrInonaHeHne MOJEny corinacHo BapuaHTy
13 [3D mopenupoBaHue JeTanel MBEWHBIX U3/ B | aboparopras
K 3D pabora, 5 6
omIac IIOATrOTOBKA
OCHOBHBIE BOIIPOCHI: oTuera; ;
MonenupoBanue HaKIagHbIX JCTAIEH
MogenupoBaHue akceccyapoB
Hroro 72 92

00y4aromuXcs 1Mo JAUCIUILINHE (MOTYJIIO)

11

7. ®OH/1 OLIEHOYHBIX CPEJACTB /JIsl MPOBeIeHUsI POMEKYTOUYHOMH aTTecTAlluN
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7.1. IlepeyeHb KOMIIETEHIIUI ¢ YKA3aHUEM 3TANOB UX (GopMHUPOBaHUA B mpouecce

0CBOEeHHS 00pa30BaTeIbLHON MPOrPAMMBI

Jeckpun OueHouHbIe
Komnerenuun
TOPBI CpelcTBa
YK-1
3Hatp 0COOEHHOCTH CUCTEMHOTO M KPUTUUYECKOTO MBIIIJIEHUS,
METO/IbI OLIEHKH MH(POPMAIIUU U MPUHATHSI 000CHOBAHHBIX YCTHBII OIPOC
peleHui
Ymers  (aHAMM3HPOBATH UCTOYHUKU MH(OPMAIINH C LIETBIO
. nabopaTtopHas
BBISIBJICHHS MX IIPOTUBOPEYMM U IIOUCKA JOCTOBEPHBIX
. pabora, 3ammTa
CY>XJICHHI
oT4yera
Baagers |nmormyeckumu opmMamu U MPOIIETyPaMH, CIIOCOOHOCTHIO K
pedexcuu o noBoay COOCTBEHHOM U UyKOou 3a4eT
MBICTUTEIBHON 1€ITEIIbBHOCTH
I1K-8
3Hatb TEOPETUUYECKNE OCHOBBI COBPEMEHHOU MHKEHEPHOU
KOMITIBIOTEPHOH rpauku, BOZMOKHOCTU IPOrpPaMM
BEKTOpHOU rpaduku, mpaBuiia opopmMIeHHs YCTHBIH OMpoc
KOHCTPYKTOPCKO-TEXHOJIOTHUECKON IOKYMEHTALIMN
YMeTb  |YuTaTh U BBITOJHATH TEXHUUECKUE YEPTEXKH, nabopaTtopHas
T€OMETPUYECKUE TOCTPOCHHUSI C MPUMEHEHUEM ITPOTPaMM pabota, 3ammra
BEKTOPHOU TpapuKH oT4eTa
Biaajgers |MeTOAMKON IMOCTPOCHUS TEXHUYECKUX YEPTEIKEU U JIEKAII
JE€TaJIe OJIEK/Ibl C TPUMEHEHUEM ITPOTPAMM BEKTOPHOM 3a4eT

rpaduku

7.2. Onucanue noka3areJsieil U KpUTepueB OLIEHNBAHUS KOMIIETEHIIUI HA
Pa3IHYHBIX dTanax uxX GOpMUPOBAHUSA, ONIMCAHNE IIKAJI OLlEHUBAHUS

O1eHoYHEIE
cpeacTBa

YpoBHU cHOPMUPOBAHHOCTH KOMITCTCHITIH

KomnereHTHOCTD
Hec(hopMHUpOBaHa

JlocTaTo4HBIN YpOBEHB
KOMIIETEHTHOCTU

basoBblii ypoBeHb
KOMIETCHTHOCTH

Bricokuit ypoBeHb
KOMIIETEHTHOCTU

12
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YCTHBIN OIIpOC Otser He OtBet cnabo Otser Otser
CTPYKTYpHPOBAH, |CTPYKTYypHpOBaH, [CTPYKTYpPHPOBaH, |CTPYKTYpHUpPOBaH,
HE COZIEP’KUT CYTU |HE CBSA3aH C paHee [CyTb BOpIoca CYTh BOpIIOCa
BOIIpOCa W3yYeHHBIM packpeITa B PacKpbITa B MOJIHOM
TeMaMu, He MOJHOM Mepe, Mepe,
BbIJICJICHBI MIPOCIICKUBACTCS  |POCIIEKUBACTCS
CYILIECTBEHHBIE B3aMOCBSI3b C B3aUMOCBSI3b C
MIPU3HAKU BOTIPOCA |paHee panee
MPONJIEHHBIMU PO ACHHBIMU
TEMaMH. temamu. OTBET
JOTIOJTHEH
MaTepHaioM,
TIOJTY4EHHBIM B XOJIC
CaMOCTOSITENIbHON
paboThI
nabopaTopHas ITpu BeimonHenun |JlaGoparopHas Bce ueprexu JlaGopatopHas
paborta, 3amuTa nabopaTopHOii pabota BBITIOJTHEHEI B paboTa BHINOJIHEHA B
oTyera paboThI OIYIIEHbI |BBINOJIHEHA, HOJTHOM o0beMe,  [monHoM 00BbEMe Oe3
rpyOble OIIMOKM B |OJTHAKO COJACPKHUT |OJHAKO UMEIOTCS  [OMIMOOK,
rpaduyeckoit OIIMOKH B HECYIIECTBEHHbIE |0dopMIIeHHIE
4acTH W/WIH rpaduyeckoit OIIMOKHU 1 paboThI
oTdYeTe, Ha YaCTH W/HIH HETOYHOCTH B COOTBETCTBYET
BOIIPOCHI K 3amure |oryere. [Ipu rpaduuecKoi tpeboBanusm. [Tpu
nmabopaTopHoi 3aluTe OTYEeTa K [d9acTu w/mmum 3amuTe paboThI

pa60TBI HC JaHbI
OTBCTHI

nabopaTopHOH
pabote
oby4Jaronuiics
cimabo BrajgeeT
MaTepHalloM, C
3aTpyaIHEHHEM
packpbIBaeT
MOCIIEI0BATEIHLHOC
Th BBITIOJTHEHUS
paboTHI.

otuete. [Tpu
3ammre padboThl
obyyJaronuiics
BJIaJIeeT
MaTepHaIoM,
packpbIBaeT
MOCJIEI0BATEIBHOC
Th BBITIOJTHEHUS
paboTsl

obyyJaronuics
JEMOHCTPHPYET
BJIaJICHHE OCHOBHBLIM
U JOTIOIHUTEILHBIM
MaTepHUajIoM, C
packpbIBaeT
MTOCAEA0BATEILHOCT
b BEITIOJIHEHHUS
paboThI

13
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3a4er He packpwiT TeopeTuueckuit Ha Bce Bonpocet  |Ha Bce Bompock!
MOJIHOCTBIO HU BOIIPOCHI JlaHbl BEPHBIE U JlaHbl BEPHBIE U
OJIMH PaCKpBITHI € MOJIHBIE OTBETHI.  |IOJHBIE OTBETHI.
TEOPETHUUECKUN 3aMEUYaHHIMU, IIpakTrueckoe IIpakTrueckoe
BOIPOC, OJIHAKO JIOTUKA 3a/laHue 3a/laHuE BBITIOJIHEHO
MIPAKTHIECKOE coOrocHa. BBITIOJTHEHO C 0e3 3aMevaHuid
3aJlaHue He [IpakTnueckoe HECYIIECTBEHHBIMU
BBIIIOJTHEHO WIKM  [3a7aHue 3aMeYaHUsIMU
BBITIOJTHEHO C BBITIOJTHEHO C
rpyoBIMHI 3aMeYaHUsIMU
omuoKamMu

7.3. TunoBbIe KOHTPOJIbHBbIE 3aJAHUA WIH HHbIE MATEePHAJIbl, HE00X0AUMBbIE ISl
OLICHKHU 3HAHMH, yMEHH i, HABBIKOB U (MJIM) ONbITA /1eATEJIbHOCTH,
XapaKTepU3yK X dTanbl GOPpMHUPOBAHUA KOMIIETEHIIMH B MPo1ecce 0CBOCHUS
o0pa3oBaTe/IbHOM NPOrpaMMBbI

7.3.1. IlpuMepHBIe BONPOCHI 1JISl YCTHOIO ONPOCa

1.Buabsl mapamiensHblX npoekuuid. MckaxkeHuss 00beKTa OpU  HapajljieIbHOM
MPOCLIMPOBAHUUI

2.0xapakrepusyite Komnac 3D kak CAIIP.

3.Kaxkotii Bua rpaduku ucnonb3yercs B CAITP?

4.Ha3oBuTe nperMyIIecTBa U HEJOCTATKU pacTPOBOU rpaduku.

5.Ha3oBute npenmyiiecTa u HEAOCTATKA BEKTOPHOU rpauKu.

6.Ha3zoBute mnporpaMMbl BEKTOPHOWIpauKH, KOTOpbIE Yalle APYTUX HCHOJIb3YIOT B
IBEHHOW OTpacCIu.

7.BexTopHbie popmaTsl rpaduueckux (aitnoB. OCHOBHbIE JOCTOMHCTBA U HEIOCTATKU
8.PactpoBrie hopmaTel rpaduueckux ¢aiiiaoB. OCHOBHBIC JOCTOMHCTBA M HETOCTATKH
9.HazoBuTe OCHOBHBIE TI'€OMETPUYECKHE NPUMHUTUBBI, C IIOMOLIBIO  KOTOPBIX
OCYIIECTBIIsSIETCA NocTpoeHue yepTexend B Komnac 3D.

10.Kakue atpubyThl €CTh Y TEOMETPUUECKUX TPUMTHUBOB?

7.3.2. IlpuMepHbIe BONPOCHI K 3alUTe JJA0OPAaTOPHBIX padoT

1.OcHOBHBIE 337]a41 KOMITBIOTEPHOM TpaduKu

2.Buasl rpaduueckux cucteM. OCHOBHBIE IOCTOMHCTBA U HEJJOCTATKH

3.I'padpuueckue cucTeMbl C BEKTOPHBIM CKAaHUPOBAHUEM

4.PactpoBsie rpaduueckue cucteMbl. OCHOBHBIC XapaKTEPUCTUKH pacTpa
5.Pactpossie rpaduueckue cucreMsl. [locTpoyHas 1 uepeccTpouHasi pa3BepTKH pacTpa
6.®opMmartel rpapudeckux Qaition

7.BexTopHubie popmaTsl rpadudeckux (aiiioB. OCHOBHBIE JOCTOMHCTBA M HETOCTATKU
8.PactpoBnie popmaTsl rpaduueckux ¢aitioB. OCHOBHBIE JOCTOUHCTBA M HEJOCTATKU

14
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9.MeTonb! c:kaThs pacTpOBBIX (HaliIoB
10.BextopHbie U pacTpoBble NpUKIaAHbIE Tpaduueckue pemakTopsl. Oobmactu
NPUMEHEHHS

7.3.3. Bonipochl K 3a4eTy

1.ITonsATHE KOMIIBIOTEPHOU rpapuKu

2.Knaccudukanusi cucteM KOMITbIOTEPHOU Tpaduku

3.IIporpammbl, mpuMeHseMble TpU O(GOPMIIEHHH KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM
JOKYMEHTAlLMY B IIBEHHON IPOMBILUIEHHOCTH

4.®opmartsl rpaduyueckux Ganaon

5.Komnac 3D: unrepdeiic, Moayiau, BO3SMOKHOCTH

6.0OcHOBHBIE TpeOOBaHUS, TMpPEABABIIEMbIE K OQPOPMICHHIO KOHCTPYKTOPCKO-
TEXHOJIOTUYECKON JOKYMEHTALUH B IIBEMHON MPOMBIIUIEHHOCTH

7.Touka U MIOCKOCTh KaK 0O0BEKTHI KOMIBIOTEPHOU TpaduKu

8.JIuHus Kak 00BEKTHl KOMIIbIOTEpHOU rpaduku. E€ Buab

9.ba3zoBbie onepaiyy ¢ BEKTOPHBIMUA 00BEKTaMU

10.lupKybHBIE KpUBBIE

11.JlexkanbHBIE KPUBBIE

12 .KpuBas be3be kak 4aCTHBIN Cily4yaid JUHUN

13.MacmrabupoBaHue Kak HHCTPYMEHT IIpeoOpazoBaHus 00bekToB B Kommac 3D

14 lHCTpYMEHTBI TMPOCTPAHCTBEHHBIX MAHMUITYJISIHUNA U NpeoOpa3oBaHUil OOBEKTOB
KOMIIBIOTEPHOU rpapuku

15.Bunbt KOHCTPYKTOPCKO-TEXHOJIOTMYECKOU JIOKyMEHTAaIuU B LIBEMHOU
MPOMBIIIJIEHHOCTH U (DYHKIIMA KOMITBIOTEPHOH Tpaduku B €€ ohopmIIeHUn

16.006mue mNOJNIOKEHUsS]  €IMHOM  CHUCTEMbl  KOHCTPYKTOPCKOW  JOKYMEHTAalUU.
Odopmaenue ueptexeit. M300pakeHus

17. TpeboBanusi K rpapuyecKkoll COCTABISIIONIEH KOHCTPYKTOPCKO-TEXHOJIOTHYECKON
JOKYMEHTALMKU B IIBEMHOM ITPOMBIIUIEHHOCTH

18. TpeboBanusi K TEKCTOBOW COCTaBISIONIEH KOHCTPYKTOPCKO-TEXHOJIOTHUECKOM
JOKYMEHTALMKU B IIBEMHOM ITPOMBIIUIEHHOCTH

19.TpeboBanuss Kk OGOPMIICHHIO YEPTEXKEH AeTaJiell W y3J0B IIBEHHBIX W3CITHH.
OcHoBuble Haanucu. @opmaTel. MaciTaObl

20.TpeboBanusi K OQPOPMIICHHIO YEPTEXKEN y37I0B MIBEHHBIX M3nenuil. JInnuu ueprexa.
[pudter ueprexnusie. llITpuxoska

21.YCIOBHOCTH M YIPOILIEHUS MIPU BBHIMOJIHEHUH U300paKeHUN

22.TpeboBaHus K NpocTaHOBKE pazMepoB. [Ipuémel uamepenus aeraiei

23.Ceuenusi. O603HaueHue ceyeHuil. Brinmonnenue ceueHuit

24 MeToibl yIIOPSIIOYCHHS U 00beTMHEHUSI 00bEKTOB KOMITBIOTEPHOU TpaduKH
25.Co3nanus, pelakTUpOBAaHUSI U XpaHEHUs! 0OBEKTOB MHKEHEPHON M KOMIBbIOTEPHOU
rpaduku

26.®yukuuu 3D MonenupoBaHus B IIBEHHON NPOMBIIUIEHHOCTH

27 Nurepdeiic moayns 3D moaenupoBanus B Kommac 3D
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28.IlocnenoBaTenbHOCT IpOeKTUPOBaHUs 00BekTOB 3D B mporpamme Kommac 3D
29.11lepcrieKTUBBI AIIMTUBHBIX TEXHOJIOTHI B IIBEMTHON MTPOMBIIUIEHHOCTH

30.ba3oBbie mHCTPYMEHTHI paboThI ¢ 3D oObekTamu B mporpamme Kommac 3D
31.IlocTpoenue rpadpuueckux npuMTUBOB B cpene Kommac 3D

32.BbINOTHEHUE CONPSHKEHUN MPSMBIX C MPSAMBIMH

33.BoinoaHeHne ConpsiKEeHUM MPSIMBIX C KPUBBIMBI C TIOCTOSIHHBIM PaJlyCOM KPUBU3HBI
34 .BemonHenue cuenupuKaiuii JeTaneid Kpos MBEHHBIX U3AeIUn

35.BpInonHeHne TEXHUYECKOTO ICKU3a IIBEHHOTO U3/IEIHUS

36.BrimonHenue yepTexa 0a30BOM KOHCTPYKIIUU IIIBEHHOTO U3ACIUN

377.BBINIOTHEHUE YEPTEKA MOJAEITBHON KOHCTPYKINUU [IBEUHOTO U3
38.BrImorHeHNe ACKM3a AeTaneii Kpos Mo oopasiy

39.BrinoHeHNe YepTeken JieKal MBEeHHOro u3aenus (o oopasity)

40.BeImosHeHHE CXEeMBI y3JI0B IIBEHHOTO U3ACNIUA (BOPOTHHUK 110 00pasiy)
41.BbINoTHEHUE CXEMBI y3JI0B IIBEHHOTO M3AeNni (TTosic 1o o0pasiry)

42.BbINIOJHEHUE CXEMbI Y3JIOB IIBEHHOr0 M3JEIUi (MpOpe3HOMl KapMaH B paMKy IO
o0pa3iry)

43.BeInoTHEHHE CXEMBI y3JI0B IIBEHHOTO U3AC/INK (HaKJIaJHOW KapMaH 110 00pasity)

44 .BbINOJIHEHUE CXEMBbI y3JI0B IIIBEHHOTO U3/AeNIui (Kpait 0opTa 1mo oopasiry)
45.BpINOJIHEHHE CXEMbl Y3JI0B IIBEHHOTO U3JENUd (HU3 pyKaBa C MaHXETOW IO
o0Opasiry)

46.BpImoTHeHHE CXEeMBI y3JI0B IIBEHHOTO W3ACNIMKA (IUTHIIA TI0 00pasity)
7.4. Meroan4yeckue MaTepHabl, ONpeae/JAoLHe NPoue yphbl OeHUBAHUS 3HAHUH,
YMEHUI1, HABBIKOB M (MJIH) ONBITA 1eSITeJIbHOCTH, XapPAKTEPHU3YIOIIUX 3TANbI

(¢GopMupoBaHUsA KOMIIETEHLINA.

7.4.1. OueHnBaHMe YCTHOIO ONPOCa

Kpurepuii VYpoBHU (pOopMUpPOBaHKS KOMITETEHLIUN
OLICHUBAHUS bazoBsblii JloctaTouHbii Bricokuii
[TonroTa m mpaBuibHOCTE  |OTBET MONHBIN, HO €cTh  |OTBET MOTHBIN, OTBET IOJTHBIH,
OTBETa 3aMevaHus, He Oosiee 3 MOCJICIOBATEIBHBIN, HO MMOCJIC0BATEIbHBIT,
€CThb 3aMeuaHus, He OoJiee |JTOTMYHbIH
2
CteneHb OCO3HAHHOCTH, Marepuan yCBOCH u Marepwuain ycBOeH u Marepwuain ycBoeH u
MMOHUMAaHUS N3yYCHHOTO M3JIaraeTcsl OCO3HAHHO, HO |M3/1araeTcsi 0OCO3HaAHHO, HO |M3JIaraeTcs OCO3HAHHO
ecTh He Oonee 3 ecTh He OoJee 2
HECOOTBETCTBHI HECOOTBETCTBHI
S3pIKOBOE OhOpMIICHHE Peus, B 11€710M, Peus, B 11e710M, Peus rpamotHas,
OTBETa rpaMoOTHas1, COOMIOJICHB  [rpamMoTHast, COONIOICHBI  |COOJIOACHBI HOPMBI
HOPMBI KYJIBTYPHI p€YH, |HOPMBI KYJIIBTYPHI p€UH, |KYJIbTYPBI pEUH
HO €CTh 3aMCYaHMsI, HE HO €CTh 3aMEUaHUs, HE
Gomee 4 bonee 2

7.4.2. OnennBaHue JadOpPaTOPHBIX padoT
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Kpurepuii
OLICHUBAHUS

YpoBHU hopMUpPOBAHUS KOMIIETEHITHHA

ba3oBrlit

JlocTaTouHbIN

Bricokuii

Brimonnenue u
odopmiteHHE Ta00PATOPHOM
paboThI

Pab6ora BrIIoJIHEHA
YaCTUYHO HIIH C
HAPYIICHUSIMH, BBIBOJIBI
YaCTHYHO HE
COOTBETCTBYIOT LIETIH,

o opMIICHUE COACPKUT
HEJIOCTATKH

JlaboparopHas pabota
BBITIOJIHEHA TTOJTHOCTBIO,
OTMEYaroTCs
HECYIIECTBEHHbIC
HEIOCTaTKH B
ohopMIIeHUU

JlaboparopHas pabora
BBIIIOJIHEHA TTOJTHOCTBIO,
oopmieHa coryiacHO
TpeOOBaHMSIM

KauyectBO OTBETOB Ha
BOIPOCHI BO BpeMS 3aIIUTHI
paboThI

Bompocs! ans 3amutet
PaCKpBITHI HE MOJIHOCTHIO,
OIHAKO JIOTHKA
coOroaeHa

Bomnpocsl packpsIThl,
OJIHAaKO UMEIOTCS
3aMedaHus

OTBETHI HOJTHOCTBLIO
PacKpbIBAIOT BOMPOCHI

7.4.3. OnenuBanue 3a4era

Kpurepui
OLICHUBAHMU

YpoBHU hopMUPOBAHUSI KOMIIETESHITHIA

baz3oBrlit

JlocTaTouHbIN

Bricokuii

IlonHora oTBeTa,
MOCIEA0BATEILHOCTE U
JIOTHKA U3JI0KEHUS

OTBET MOJIHEIH, HO €CTh
3aMeuanus, He 0ojee 3

OTBET NOJHBIH,
MOCJIeI0BATEIbHBIN, HO
€CTh 3aMevaHus, He 0oJiee

2

OTBET NOJHBIH,
MOCJIEI0BaTEIbHBIN,
JIOTUYHBIN

[IpaBUIBHOCTH OTBETA, €TI0
COOTBETCTBHE paboueit
nmporpamme y4eOHou
JMCIUILTAHBI

OTBeET COOTBETCTBYET
paboueii mporpamMmme
y4eOHON TUCIUTUINHBL, HO
€CTh 3aMeuanus, He Oojee

3

OTBeET COOTBETCTBYET
paboueii mporpamme
y4eOHON AUCIUTUINHBL, HO
€CTh 3aMeuaHus, He 0ojee
2

OTBeET COOTBETCTBYET
paboueii mporpamme
y4eOHOU TUCIUTLTNHBI

CriocoOHOCT CTYyACHTA
apryMEHTHPOBATh CBOU
OTBET U NIPUBOJUTH
IPUMEPBI

OTBeT apryMEeHTHPOBAH,
MpUMEPHI IPUBEICHBI, HO
ecTb He Oonee 3
HECOOTBETCTBUM

OTBeT apryMEeHTHPOBaH,
MIPUMEPBI IPUBEICHBI, HO
ecTh He Oosce 2
HECOOTBETCTBUM

OTBeT apryMEHTHPOBAH,
MIPUMEPbI PUBEICHBI

OCO03HaHHOCTE U3JIara€Moro
MaTepuaia

Marepuan ycBoeH U
H3J1araeTcsi 0CO3HaAHHO, HO
ecTb He Oonee 3
HECOOTBETCTBUM

Martepuai ycBoeH U
H3J1araeTcsl OCO3HAHHO, HO
ecTh He Oosce 2
HECOOTBETCTBUM

Martepuain ycBoeH U
M3JIaraeTcsi OCO3HAHHO

CooTBeTCTBHE HOPMaM
KyJIBTYpBbI pe4r

Peus, B 11e710M,
TPaMOTHAs, COOJTIOICHBI
HOPMBI KYJIBTYPBI pEYH,
HO €CThb 3aMeYaHus, He
6oiee 4

Peus, B 11e710M,
IpaMOTHas1, COOJTIOICHBI
HOPMBI KYJIBTYPBI pEYH,
HO €CTh 3aMeYaHus, HE
bouee 2

Peus rpamotHasi,
COOITI0IEHBI HOPMBI
KYJbTYpPBI PEYU

KauectBO 0TBETOB Ha
BOIPOCHI

Ectb 3ameuanus k
oTBeTaM, He Oojee 3

B uienom, oTBeTHI
PacKpBIBAIOT CyTh
BOIIpOCa

Ha Bce Bonpoch! osryueHsl
HCUEPIIBIBAIOLINE OTBETHI

7.5. UToropasi peMTHHIOBasi OLlCHKA TeKyLIeH M MPOMEKYTOYHOM aTTecTalnu
CTY/ICHTA 110 AUCHUILIHHE
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[To yuyebnoit mucummiune «KommbroTepHas rpaduka B OTpaciam» UCHoNb3yercs 4-
OaJyibHAsl CUCTEMa OIICHUBAHMS, WUTOT OICHMBAHHUS YPOBHS 3HAHUI O0O0YyYaroIIMXCs
npeaycMaTpuBaeT 3au€T. 3a4eT BBICTABISETCS BO BpPEMs IOCIETHEro J1abopaTOPHOTO
3aHATHS TIPU yCJIOBUM BBITIONHEHUs He MeHee 60% y4eOHBIX TOpYYCHHIA,
MpeAyCMOTPEHHBIX yueOHbIM TutaHoM u PIIJI. Hamnume HEBBITTOMHEHHBIX y4EOHBIX
MOPYUYEHUN MOXKET ObITh OCHOBAHUEM JIJISl JOTIOJHUTEIBHBIX BOIMPOCOB MO JTUCIMILUIMHE
B XOJI€ IMPOMEXKYTOYHOM arrectanuu. Bo BceX OCTaNbHBIX ClydasX 3a4eT CIaeTcs
oOyyaromumMucs: B AaThl, HA3HAYCHHBIC TPENOJAaBaTEIEM B MEPUOJ COOTBETCTBYIOIIMIA
IPOMEKYTOYHOM aTTECTALNH.

Illkana oyenusanus mexyuieii u RPOMeIHCYmoyHOU ammecmayuu cmyoeHma

VYpoBHU hopMupoBaHUs OreHka 1o 4eTblpex0auIbHOM IIKae
KOMIIETEHIIUU 1015 3auéTa
Bricoknii
JlocTaTOuHBIN 3a4TEHO
ba3oBbIil
Komnerenuus He  copmupoBana HE 3aYTEHO

8. IlepeyeHb OCHOBHOM M IONOJHUTEIbLHON YU4eOHOI JIMTEePaTypbl, HEOOXOAUMOM
JJISl OCBOCHUS TUCHHUILIMHBI (MOIYJIs1)

OcHoBHas1 JuTEpaTypa.

No T \gonpo s
i bubnunorpadudeckoe onvcanue 6“66? Z;zﬁ_?;oﬂ .
nocoGe, 1p.

1. |Hukynun, E. A. Kommnbstorepnas rpaduxa. Mogenn u
JITOPUTMBI : yueOHoe nocooue i By30B / E. A. HukynuH.
— 3-e usg., crep. — Cankr-Ilerep6ypr : Jlanb, 2024, — https://e.
708 ¢ — ISBN 978-5-507-47600-8. — TekeT:| yuegmoe |2 00K
DIEKTPOHHBIA //  Jlanb  ©  DIEKTPOHHO-OMONMOTEYHASA| [1ocobHe com/boo
cuctema. — URL: https://e.lanbook.com/book/394694 k/39469
(mata oOpamtenus: 11.03.2024). — Pexum goctyma: s 4
aBTOPU3. MOJIb30BATEIICH.
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2. |AmxenepHas u xKommbroTepHas rpaduka: OOmue mpaBuia
BBITIOJTHEHUSI YEPTEKEH M TeOMETPUUYECKHE IMOCTPOCHUS !
yueOHO-MeToauueckoe mocobue / cocraBurenr O. A. https:/fe
Bopucosa. — Mocksa : MTYCH, 2024. — 33 ¢. — Tekcr : "
ANEeKTpOHHBIN //  JlaHb ANEKTPOHHO-OMOINOTEUHAS yaeono- | lanbook
cuctema. — URL: https://e.lanbook.com/book/439223 meToaeck) com/boo
oe nocobwue | k/43922
(mata oOpamienusi: 19.11.2024). — Pexum goctyna: yis 3
aBTOPU3. MOJIb30BaTEIICH.
3. |bakymuna, . P. mxeHepHas u KOMIIbIOTEpHas Tpaduka.
KOMIITAC-3D v17: yuebnoe nocodue / 1. P. bakynuna, O. https://e.
A. Mouceesa, T. A. IMonymmua. — Homxkap-Omna: III'TY,| Yue6usie |lanbook.
2020. — 80 c. — ISBN 978-5-8158-2199-6. nocobust | com/boo
k/66314
4. |KommprorepHas rpaduka B CAIIP . yueOHOE TocoOue mis
co / A. B. Ilpuemsimies, B. H. Kpytos, B. A. Tpesuis, O.
A. KopmakoBa. — 3-e¢ u3a., crep. — Cankr-IleTepOypr : https://e.
JManb, 2024. — 196 c. — ISBN 978-5-507-47669-5. —| yuepmoe | 21000K
Texct : anexTpoHHbI // JIaHb © 371EKTPOHHO-OMONMHMOTEYHAS| [roco6He com/boo
cuctrema. — URL: https://e.lanbook.com/book/403376 k/40337
(mara oOpamenus: 18.04.2024). — Pexum nocTyma: is 6
aBTOPHU3. NIOJIL30BATEIICH.
5. |Konecunuenko, H. M. HuxeHepHass W KOMIIbIOTEpHAas
rpaduka: yueoHoe nocodbue / H. M. Konecuuuenko, H. H.
Yepusiesa. — 2-e¢ wu3a., wuenp. — Bonorna: WHdpa-| yueGruk 10
WNuxenepust, 2021. — 236 c. — ISBN 978-5-9729-0670-3.
JlonoJIHUTe/IbHAS JIUTEepaTypa.
Ne bubnuorpadudeckoe onvcanue <we6:£f yl;lﬁ Kon-so 5
i/ e e
1. |Cabnuna, H. A. Komnelorepnas  rpapuka B https://e.
npodeccHOHATBPHOM ~ OOYYeHHHM JHU3aiHEpOB: ydeOHOe lanbook.
nocobue / H. A. Cabmuna. — Jlunenk: JIunenxuii TTIVY, y4ebmHoe com/boo
2020. — 86 ¢c. — ISBN 978-5-907168-68-8. mocobwue k/15999
3
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KommnbrorepHas rpaduka : yueOHOe nocobue / coctaBuTen
T. XK. bazapxanosa [u np.]. — VYnan-Yiu3 : bypsrckas

I'CXA wum. B.P. ®umunmona, 2021. — 84 ¢.— Tekcr: hitps://e.
ANEKTPOHHBIN //  JlaHb AIEKTPOHHO-OUOINOTEUHAsI| VyeGHbBIC lanbook.
cuctrema. — URL: https://e.lanbook.com/book/226157| moco6us com/boo
(mata oOparmenus: 08.07.2022). — Pexum nocryma: is k/11025
aBTOPHU3. NOJIb30BATENEH. 6
[TaBnenko, T. I'. UmkeHepHas u KoMmbIOTepHas rpaduka.
Kypc neknuii : yuebnoe nocodue / T. I'. IlaBnenko, A. H.
I'opbatenko. — Open : Openl’AY, 2021. — 116 c.— https://e.
TeKCT : IeKTPOHHBIH // JIaHb : 3IeKTpoHHO-6ubHoTeuHas |MeTOAnYecK | lanbook.
cucrema. — URL: https://e.lanbook.com/book/213527 e com/boo
(mata oGpamenus: 04.04.2022). — Pexum focrynma: | ykasanus | K/25632
aBTOPHU3. NIOJI30BATENIEH. 5
Kypsiuas, E. A. NnxeHepHass u KoMmmbloTepHasi rpaduka: https://e.
yuebHoe mocobue / E. A. Kypsuas, O. B. Oneiinuk. — lanbook.
Omck: Owmckuit TAY, 2020. — 119 ¢. — ISBN 978-5-| yuebuoe | .,
89764-860-3. nocobue || 7199
3
Kowmmnrerotepras rpaguka B CAIIP @ yueGHOe mocobue nms
co / A. B. Tlpuemsimie, B. H. Kpytos, B. A. Tpesuis, O.
A. KopmakoBa. — 3-e¢ u3a., crep. — Cankr-IletepOypr : https://e.
Maub, 2024. — 196 c. — ISBN 978-5-507-47669-5. —| yuegmoe | 200K
Texcr : amekTpoHHbIH // JIaHB | 3JIEKTPOHHO-OMONMMOTEYHAS| ocoOue com/boo
cuctrema. — URL: https://e.lanbook.com/book/403376 k/4%337

(mara oOpamenus: 18.04.2024). — Pexum nocTyma: uis
aBTOPHU3. NIOJIL30BATEICH.

9. Ilepevyenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHUKANIMOHHOM CeTH

«/HTepHET», HEOOXOAUMBIX /IVISl OCBOEHM S JUCIHUILINHBI (MOTYJIA)

1.ITouckoBeie cuctemsl: http://www.rambler.ru, http://yandex.ru, http://www.google.com
2.®enepanbHbI 00pa30BaTeNbHBIN MOPTAT WwWw.edu.ru.

3.Poccuiickas rocynapcrsenHas oubauoreka http://www.rsl.ru/ru

4.T'ocymapcTBeHHass MyOnW4YHas HaydHO-TexHWYeckas Oubmmorexka Poccum URL:
http://gpntb.ru.
S5.I'ocynapcTBeHHOE  OHOKETHOE
«Kpbimckast pecnyOarKaHcKast

yupexaeHue KyiabTypbl Pecnyomukm — Kpbim
YHUBEpCaJbHas Hay4Has OoubmuoTexa»

6.Ilenarornueckas GHONMOTEKA http://www.pedlib.ru/
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7.Hayunas AJIEKTPOHHAs OombmoTeka eLIBRARY.RU (PUHII)
http://elibrary.ru/defaultx.asp

10. MeToanueckune yKa3aHusd 1Js1 00y4AIOIIUXCH M0 OCBOCHUIO M CIIUTIINHBI
(MoayJin)

OO0mme pekoMeHIAIUH 10 CAMOCTOSITEILHOM padoTe 6akaJIaBpoOB

[TonroroBka coBpeMeHHOro OakajaBpa IMpenAroiaraet, YTo B CTEHaX YHUBEPCUTETA
OH OBJIaJIeeT METOJ0JIOTUEH camMoo0pa3oBaHus, CaMOBOCTIMTAHHSI,
CaMOCOBEpUICHCTBOBaHUS. ~ JTO  OMNpeAeNseT  BaXXHOCTh  AKTUBM3aLUU  €r0
CaMOCTOSATEILHOU PabOTHI.

CamocrosTensHass pabota (GopMUpyeT TBOPYECKYIO aKTUBHOCTb OakajaBpoOB,
NPEICTAaBIEHUE O CBOMX HAyYHBIX M COLUAIbHBIX BO3MOXXHOCTSX, CIIOCOOHOCTH
BBIUJICHSATh  TJIABHOE, COBEPIICHCTBYET MPUEMBI  OOOOIIEHHOTO  MBIILICHUS,
npennonaraeT Oojee TIIyOOKyH0 HpopabOTKy HMHU OTAENBHBIX TEM, OIpPeAeeHHBIX
IIPOTPAMMOHM.

OCHOBHBIMH BUJIaMH U (pOpMaMH CaMOCTOSITEILHONH pabOThI CTYJICHTOB IO JaHHOM
JTUCLUIUIMHE SBJISIIOTCS: CAMOIIOATOTOBKA IO OTMIENbHBIM BOIIpocaM; padbora ¢ 6a30BbIM
KOHCIIEKTOM; TIOJITOTOBKA K YCTHOMY OIpPOCYy; paboTa ¢ JIUTEpaTypoOM, UYTCHHE
JOTIOJTHUTEIILHON JTUTEpaTyphl; JlabopaTopHas paboTa, MOJATOTOBKA OTYETA; IMOJATOTOBKA
K 3a4eTy.

BakHOi1 yacThi0 CaMOCTOSITENBHOM paOOThI SBISETCA YTEHUE YUEOHOU JTUTEPaTypHhI.
OcHoBHast (pyHKIMS Yy4eOHMKOB — OPUEHTUPOBATH B CUCTEME Te€X 3HAHWUM, YMEHUU U
HABBIKOB, KOTOPBIC OJDKHBI OBITh YCBOEHBI IO JaHHOW IUCHUIUIMHE OyAyIIUMHU
CHeUAIUCTaMHU. YUYEOHUK TaKkKe CIYXKUT IYyTEBOJUTEIEM IO MHOTOYUCICHHBIM
MIPOU3BEJCHHUSAM, OPUEHTHPYS B HMMEHAaX aBTOPOB, CIENUAIM3UPYIOIIUXCS Ha
ONPEACIEHHBIX HAYUYHBIX HANPAaBICHUAX, B HAa3BaHUAX MX OCHOBHBIX TPyAOB. Bropas
byHKIMA yuyeOHHKA B TOM, YTO OH OYEPUYHMBACT HEKH KPYT 00S3aTeIbHBIX 3HAHUH MO
peiMeTy, He MPETeHAys Ha TITyOOKOe UX PacKphITHE.

UreHne peKOMEHJOBAaHHOW JUTEpaTyphl — O3TO Ta TJIABHAs 4YacTh CHCTEMBI
CaMOCTOATENIbHOM yueObl OakaniaBpa, KOTOpas OOECHeuMBaeT MOJJIMHHOE YCBOEHHUE
HayKu. YUTaTh 3Ty JUTEpATypy HYKHO 1O MPUHIUITY: «HJIes, TEOPHsI, METOJ B OJTHOM, B
JIPYTOU U T.JI. KHUTAX).

Bo Bcex cnydasx pekoMeHAyeTcs pacCMOTPEHHE TEOPETHUECKUX BOIIPOCOB HE MEHEe
4eM 10 TpeM HCTOYHWKaM. l3ydeHue mpoOieMbl MO pa3HbIM HCTOYHUKAM - 3ajorT
rIIyOOKOro yCBOEHUsI HayKu. IMEHHO 3TOT OJIOK, HApsly C BHIMOJIHEHUEM MPAKTHUECKUX
3aJlaHul SBIISETCSA BEAYIIMM B CTPYKTYpPE CAMOCTOATEILHON pabOThI CTYIEHTOB.

Buumanuio OakalaBpoB MpeJyiaraioTcs CIUCOK JIMTEpaTyphl, BOMPOCH K
CaMOCTOSTEIILHOMY M3YYEHHIO U BOTIPOCHI K 3a4ETy.
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Jlis ycrenrHoro OBNAJEHUS JUCIUIUIMHONW HEOOXOIHWMO BBITIONHATH CIEAYIOIINE
TpeOOBaHUSA:
1) BEIONHSATH BCE OMPE/ICICHHBIC TPOrPaMMOM BUIBI paboT;
2) moceuiatk 3aHATHS, T.K. BECh TEMAaTHYECKHI MaTeprall B3aUMOCBSI3aH MEXIy CO00il H,
3a4acTyl0, CAMOCTOATEIBHOIO TEOPETUYECKOr0 OBJIAJIEHUS MPOMYLIEHHBIM MaTEpHaIOM
HEJIOCTaTOYHO JIJIs1 KAUeCTBEHHOTO €TI0 YCBOCHUS;

3) Bce paccMaTpuBacMble Ha 3aHATHUSX BOIPOCHI 00s3aTelIbHO (HUKCHPOBATH B
OTJEJIbHYIO TETPa/ib U COXPAHATH €€ 10 OKOHYaHHs OOYUYEeHHS B BY3€;

4) MpOSBISATh aKTUBHOCTH MPU TMOATOTOBKE M HA 3aHATHSIX, T.K. KOHCUHBIA pe3yJbTar
OBJIAJICHUS COJAEp)KAaHUEM JUCHUIUIMHBI HEOoOXOIMM, B IMEPBYIO OYepelb, CaMOMY
OakanaBpy;

5) B cilydasix IpoIycKa 3aHATHI 10 KaKUM-JIHOO MPUYMHAM 0053aTe)IbHO OTPadaThIBaTh
IPOIYIIEHHOE IPEToAaBaTeN0 BO BpeMs UHIMBU Ty AJIbHBIX KOHCYJIbTAIIH.

BreypouHas AesTenbHOCTh OaKanaBpa Mo JaHHON AUCHUILTHHE TPe/noiaraeT:

- CaMOCTOSITEIbHBIA MOUCK OTBETOB M HEOOXOAUMOM HH(OpPMALUU IO MPEAI0KEHHBIM
BOIIPOCAaM;

- BBIIIOJIHEHUE MTPAKTUYECKUX 3aJaHUN;

- BBIpaOOTKY YMEHHI Hay4HOU OpraHU3alluu TPY/a.

VYcnemHas opraau3anysi BpEMEHU 10 YCBOCHHUIO JAHHOM AUCLUIUIMHBI BO MHOIOM
3aBUCHUT OT HajIW4uusg y OakanaBpa YMEHHsS CaMOOpPraHMU30BaTh ce0s M CBOE BpeMs AJis
BBITIOJTHEHUSI TIPEIOKEHHBIX JoMalmHuX 3amanuii. OObéM 3agaHuUi  paccuMTaH
MakcUMalbHO Ha 2-3 dYaca B Henmemto. [Ipum 3ToM anroputM mMOATOTOBKU OyIeT
CIEAYIOLINM:

1 sTam — TOWCK B JUTEpaType TEOPETHYECKONH HHGOPMAIMKA IO MPEII0KCHHBIM
IIPENoAaBaTEIEM BOIIPOCAM;

2 3Tamn — OCMBICIIEHUE TIOYYeHHON HH(POpMaIlK, OCBOCHUE TEPMUHOB U MOHSATHH;

3 sTam — cocTaBlieHHUE MJIaHa OTBETa Ha KaX/Iblil BOIIPOC;
4 3Tarn — MoucK MPUMEPOB M0 TaHHON NMpoOiieMaTHKe.

Pab6oTa ¢ 02a30BbIM KOHCIIEKTOM

[IporpamMmoii TUCHUTUIMHBI TPEAYCMOTPEHO YTEHUE JIEKUUN B PA3TUYHBIX (POpMax UX
NpOBEACHUSA: MPOOJIEMHbIE JIEKIIMM C  3JEMEHTaMH 3BPHUCTHYECKON  Oecenpl,
UH(OPMALIMOHHBIE JIEKI[UU, JEKIMU C OINOPHBIM KOHCIEKTUPOBAHUEM, JIEKIIUU-
BU3YQJIM3ALAH.

Ha nexkumsax mnpenojaBaresb pacCMaTpuBAET BOIPOCHI IPOrpaMMBl  Kypcea,
COCTaBJIEHHON B COOTBETCTBUU C FOCYIapCTBEHHBIM 00pa30BaTesIbHbIM cTaHAapTOM. U3-
32 HEAOCTATOYHOI'O KOJWYECTBA ayJMTOPHBIX YacOB HEKOTOPHIE TEMBI HE YJAeTCs
OCBETUTh B TIOJIHOM 00beMe, IMO3TOMY IHperojaBareib, MO0 CBOEMY YCMOTPEHHIO,
HEKOTOpBIE BOMPOCHI BHIHOCUT Ha CAMOCTOSITENIbHYIO pabOTy CTYJA€HTOB, PEKOMEHAYS Ty
WIU UHYIO JIUTEPATYPY .
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Kpome sToro, mis mydmiero OCBOCHHs MaTepuaia W CHCTEMAaTH3allMHM 3HAHHHA I10
TUCLIUITIMHE, HEOOX0IMMO TIOCTOSIHHO pa30oupaTh MaTepuaibl JEKIUH M0 KOHCIIEKTaM U
Y4ICOHBIM ITOCOOHSIM.

Bo BpeMmsi camocToATeIbHOW MPOpadOTKU JIEKIIMOHHOTO MaTepuaia ocoboe
BHUMAaHHE CJICAYET YACNATh BOSHUKIIMM BOTPOCAM, HETIOHATHBIM TEPMUHAM, CIIOPHBIM
TOYKaM 3peHus. Bce Takue MOMEHTHI cleyeT BBIACIUTH WIH BBITUCATh OTACIBHO JUIS
nanbHeumero oOCyXIeHHS Ha 3aHATUU. B ciiydae HeoOXOoAMMOCTH OOpamaTthcs K
nperoaBaTenio 3a KoHcynbranueil. [lonmHelii cnucok auTepaTypsl MO AMCLUUILIIMHE
NpUBEJICH B pa0boYeil mporpaMMe TUCIUTUTHHEL.

JlaGopaTopHnasi padoTa, MOAroOTOBKA 0TYETA

JlaboparopHas paboTa — HEOOJIBIION HAYUYHBIM OTYET, 00OOUIAIONINI TPOBEAECHHYIO
oOyuaromumMcss paboTy, KOTOPYH TMPEACTABISIOT JJIsS 3allUThl IS 3aIllUuThI
IPero1aBaTeNo.

K naGoparopasiM paboTam MnpeabsBisieTcs psa TPeOOBaHUNM, OCHOBHBIM U3 KOTOPBIX
ABIIACTCA TIOJHOE, HCUEpIBIBAIOIIEe OMHCAaHHE BCEW MPOJACIAaHHON  paboThI,
MO3BOJISIIOIIEE CYJIUTh O MOJYUYEHHBIX pe3yibTaTaX, CTEINEHU BBIIOJHEHUS 3aJaHuil U
npodeccruoHanbHOM MOATOTOBKE OaKaIaBpOB.

B otder mo nmaGopaTopHoit paboTe JOMKHBI OBITH BKIIFOUEHBI CIIEAYIOIINE MyHKTHI:

— TUTYJIbHBIN JIACT;

— 11eJIb PabOTHI;

— KpaTKue TEOPETUUECKUE CBEIACHMUS;

— OMHCAaHUE IKCTIEPUMEHTATHHONU YCTAHOBKU M METOJUKU SKCIIEPUMEHTA;
— 3KCIEPUMEHTAJIbHBIE PE3YJIbTaThl;

— aHaJIU3 Pe3yJIbTaTOB PaOOTHI;

— BBIBO/JIBI.

TuTyAbHBIA JUCT SBISIETCS NMEPBOMl cTpaHUIEl T1000i HaydyHOM paboThl U AJiA
KOHKPETHOTO BUIa PaOOTHI 3aMOJHSAETCS IO OMPEACICHHBIM MPAaBUIIaM.

Jlns maGopaTopHOM pabOThl TUTYJIBHBIN JTUCT 0GOPMIISETCS CISAYIONUM 00pa3oM.

B BepxHeM moJsie TUCTa yKa3blBalOT TOJHOEC HAMMEHOBAHHE Y4YEOHOrO 3aBEJCHUS U
Kadenpsl, Ha KOTOPOU BBITIOJIHAJIACH JaHHAs padoTa.

B cpennem moie ykaswsiBaeTcsi BUJ pabOThI, B TaHHOM ciydae jJabopaTtopHas paboTa c
yKa3aHHeM Kypca, MO KOTOPOMY OHa BBITIOJIHEHA, U HIDKE ee Ha3Banue. Ha3Banue
n1abopaToOpHOM pabOTHI MPUBOJIUTCS O€3 CJIOBA TEMA M B KaBBIYKH HE 3aKIIOYACTCH.

Jlanee Onmke K MpaBOMy Kparo TUTYJIBHOTO JHMCTA YKa3bIBAIOT (PaMUIIMIO, WHUIIUAJIBL,
Kypc U TPYIIy y4Yamlerocs, BBIMOJHUBIIETO paboTy, a Takke (paMUIHIO, WHUIUABI,
YYEHYIO CTEIEHb U JOHKHOCTh MPErnoaBaTesl, IPUHSABLIETO padboTy.

B HWKHEM T0JIe JTUCTa yKa3bIBa€TCS MECTO BBITOJIHCHHs PaOOTHI M TOJ €€ HaIlMCaHUs
(6e3 cnoBa ropn).
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Leab paGoThl 10JKHA OTPaXKaTh TEMY Ja0OPATOPHOU pabOTHI, a TAK)KE KOHKPETHBIE
3a/la4yM, MOCTaBJIEHHBIC CTYJIEHTY Ha MEpUOoj BBIMOIHEHUS paboTel. [lo oObemy mnensb
paboOThl B 3aBUCHUMOCTHU OT CJIOXHOCTHM M MHOT033JauHOCTH PAaOOThI COCTAaBJISET OT
HECKOJIBKUX CTPOK 10 0,5 CTpaHuIbI.

Kpatkue Teopernueckue cBeaeHusi. B 3ToM pasjgene w3maraercss KpaTKoe

TEOPETUYECKOE ONMHMCAHWE M3YyYaeMOTo B paboTe SIBICHUS WU TPOIecca, MPHUBOJATCS
TaK)kKe HEOOXOIMMBIC pacUETHBIC (POPMYJIBI.
Marepuan pasaena He JOJDKEH KOMMPOBATh COJAEP)KaHWE METOAMYECKOrO MOCcOoOUs HIn
y4eOHHKa TI0 JaHHOW TeMe, a OTPAaHUYMBACTCS H3JIO)KCHHEM OCHOBHBIX IOHSATHH W
3aKOHOB, pacueTHBIX (popMyi, TabauI, TpeOyomuUxcs IS JajdbHeHImeld oOpaboTKh
MOJIYYEHHBIX KCIIEPUMEHTAIIbHBIX PE3yJIbTaTOB.

O06BeM auTepaTypHOro 0030pa He JI0JDKEH MPEBBIIATh 1/3 yacTh BCEro oT4era.

Onucanme 3KCNEPUMEHTAIBHON YCTAHOBKHM M METOMKH IKCIIEPHMEHTA.

B nanHoM pa3znene npuBOAUTCS CXxeMa IKCIEPUMEHTAIbHON YCTAHOBKHU C OITMCAaHUEM

ee paboThl M TMOAPOOHO M3JIAraeTcs METOAMWKA MPOBEIACHUS HKCIIEPUMEHTA, MPOIECC
MOJIy4E€HHUsI TAHHBIX U CII0C00 X 00pabOTKH.
Ecnu ucnonb3yroTcsi cTaHIapTHRIE MAaKeThl KOMIBIOTEPHBIX MPOTpamMM it 00paboTKu
AKCIIEPUMEHTAIBHBIX PE3YyJIbTaTOB, TO HEOOXOJUMO OOOCHOBATH BO3MOXXHOCTh U
1[EI€CO00pPa3HOCTh UX MPUMEHEHUS, a TaKKe MOAPOOHOCTH OO0pabOTKM JAaHHBIX C HMX
MOMOUIBIO.

Jliist nabopaTopHBIX padOT, CBSI3aHHBIX ¢ KOMIIBIOTEPHBIM MOJEIUPOBAHUEM (DU3HUECKHUX
SIBJIEHUH U MPOLIECCOB, HEOOXOAUMO B 3TOM pa3Jiesie ONucaTh MaTEMaTHYECKYI0 MOJIENb
¥ KOMIIBIOTEPHBIE ITPOTPAMMBbl, MOJIETUPYIOIINE JaHHBIC SBJICHUS.

JKcnepuMeHTATbHbIE Pe3yJIbTaThI.

B sTom paznene mpHBOISATCS HETMOCPEICTBEHHO PE3yJbTaThl, MOITYYCHHBIE B XOJE
MPOBENCHUs  JIa0OPATOPHBIX  palOT: JKCIEPUMEHTAIBHO WM B  pe3yJibTare
KOMIIBIOTEPHOTO ~ MOJICIMPOBAHUSI  ONpEJCIICHHbIC 3HAYEHHUS BEIMYUH, TpaduKw,
TaOJUIBI, TUarpaMmbl. O0sI3aTeIbHO HEOOXOIUMO OIICHUTH TIOTPEITHOCTH U3MEPEHUIA.

AHaJau3 pe3yJjbTaTOB PadOThI.
Paznen oruera moimkeH coaepikaTh MOAPOOHBIN aHANW3 MOJYYCHHBIX PE3yIbTaTOB,
WHTEPIPETAIMIO 3TUX PE3YIbTATOB HA OCHOBE (DU3UIECKUX 3aKOHOB.

Crnenyer cpaBHUTH MOJYYEHHBIE PE3YJIbTAThl C U3BECTHBIMU JIUTEPATYPHBIMU JAHHBIMHU,
00CyIUTh WX COOTBETCTBHE CYIICCTBYIOIIUM TEOPETHYECKUM MojmensMm. Ecim
OOHApYyEHO HECOOTBETCTBHE IMOJIYYEHHBIX PE3yJIbTATOB M TEOPETHUYECKUX PACUeTOB
WM JUTEpPaTypHBIX JaHHBIX, HEOOXOAMMO OOCYIWUTHh BO3MOJKHBIE TPUYHUHBI STHUX
HECOOTBETCTBHH.

BoiBoabl. B BbIBOJAX KpaTKO H3JaraioTcs pe3yiabTaTbl paOOThl: MOIYYEHHbBIE
OKCIIEPUMEHTAIBHO WM TEOPETHUYECKH 3HAa4eHUs (U3MYECKMX BEIWYWH, WX
3aBHUCHUMOCTH OT YCJOBHM SKCIIEpUMEHTa WJIM BBIOPAHHOM pacyeTHOM MOJENH,
yKa3bIBa€TCA WX COOTBETCTBHME WJIM HECOOTBETCTBHE (PU3NYSCKUM 3aKOHaM U
TEOPETUYECKUM MOJEINSAM, BO3MOXKHBIE IIPUUMHBI HECOOTBETCTBHUS.
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Otyer Mo mabopatopHO paboTe odopmIsIETCS Ha MHUCYCH Oymare CTaHIapTHOTO
dopmata A4 Ha OOHON CTOPOHE JIHMCTA, KOTOpPbIE CIIMBAIOTCS B CKOPOCIIMBATENE WU
MEPETUICTAIOTCA.

Jlomyckaetcst opopmileHHE OTYeTa Mo JIabopaTOPHOH paboTe TOIBKO B DJIEKTPOHHOM
Bujie cpeacrBamu Microsoft Office: TekcT BbIpaBHHBATH MO MIMPUHE, MEXKYCTPOUHBIN
uHTepBai -nonropa, mpudt —Times New Roman (14 nit.), mapameTpsl mosield — HUKHEe
u BepxHee — 20 mm, eBoe — 30, a mpaBoe —10 MM, a oTcTyn ab63ama — 1,25 cm.

IHoaroroBka K ycTHOMY Onpocy

C nenbr0 KOHTPOJIS U MOATOTOBKU CTYJIEHTOB K M3YyYEHHIO HOBOW TEMbI BHauaje
KQKJIO0W MPAKTHYECKOIO 3aHATHUS IMPENOAaBaTeIeM NPOBOJAUTCS WHAWBHUAYAJIBHBIM WU
(pOHTaIBHBIA YCTHBIA OMPOC MO BHIIOJHEHHBIM 33JaHUSIM MPEIbITyIIEeH TEMBI.

Kpurepuu o1eHKN yCTHBIX OTBETOB CTYAEHTOB:
— TMpPaBUIBHOCTh OTBETa IO COJEPKAHMIO 3aJaHUsl (YUUTHIBAETCS KOJMYECTBO H
XapakTep OMUOOK MpU OTBETE);
— IOJIHOTA U T1yOrHa oTBeTa (YUUTHIBAETCS KOJIMUYECTBO YCBOCHHBIX (PAKTOB, HOHITHH U
T.IL);
— CO3HATEJIbHOCTh OTBETA (YUUTHIBAETCS IOHUMAHKUE U3JIaraéMoro MaTepuana);
— JIOTMKa WU3JI0)KEHUs1 Marepuana (yYUThIBAETCS YMEHUE CTPOUTh UEIOCTHBIMU,
MOCJIEIOBATENIbHBIN paccKa3, TPaMOTHO MOJIb30BATHCS CIIEUANIbHON TEPMUHOJIOTHEN );

— PAaIMOHAIBLHOCTh HMCIOJIB30BAHHBIX MPUEMOB W CIOCOOOB PEIICHUS MOCTABICHHOM
y4eOHOM 3amauu (y4MTHIBAE€TCS YMEHHME HCIIOJIb30BaTh HamOoJjiee MPOTPECCUBHBIE U
3¢ PEKTUBHBIC CITOCOOBI TOCTHKCHUS 11CTTH );

— CBOEBPEMEHHOCTh M A()PEKTUBHOCTh HCHOJIB30BAHUSA HATJIAIHBIX MOCOOMN H
TEXHUYECKUX CPEJCTB MPHU OTBETE (YUYUTHIBAETCS TPAMOTHO U C TIOJIB30W MPUMEHATH
HarJIAIHOCTh U IEMOHCTPALIMOHHBINA OMBIT IPU YCTHOM OTBETE);

— UCTIOJIb30BaHUE JOTIOTHUTEILHOTO MaTepuana (00s53aTebHOe YCIOBHE);

— palMOHANBHOCTh UCIOJIB30BAHMS BPEMEHHU, OTBEICHHOIO Ha 3a7aHue (He o/100psercs
3aTSIHYTOCTh  BBITIOJTHEHHS 3aJaHHs, YCTHOTO OTBETa BO BpPEMEHHU, C YUYETOM
WHAUBUAYAIbHBIX OCOOCHHOCTEN CTY/IEHTOB).

IHoaroroBka k 3ayery

3auer sBNsAETCA TPAAUIIMOHHON (OPMOI MPOBEPKU 3HAHUI, YMEHUN, KOMIIETEHIIUH,
c(hOpMHUPOBAHHBIX y CTYJEHTOB B MPOIECCE OCBOCHMS BCETO COJACPIKAHHS H3ydaeMOu
muciuIuinHbl.  OOBIUHBINA  3a4eT OTJAMYaeTcsl OT HJK3aMeHa TOJNbKO TeM, 4YTO
npenojaBatenb He quddepeHnupyeT 6amibl, KOTOPhIE OH BBICTABIISIET 11O €T0 UTOTaM.
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CamocTtosTenbHas MOATOTOBKA K 3a4eTy JOJDKHA OCYIIECTBIISATHCS B TCUCHHE BCETO
CEMECTpa, a He 32 HECKOJIBKO JTHEH J0 €ro MPOBEICHUSI.

[ToaroroBka BKIIFOYAET ciieayromue aeicTBus. [Ipexae Bcero Hy)KHO IMepeunuTaTh BCe
JICKIIMU, a TaKKe MaTepHalibl, KOTOPbIE TOTOBUJIUCh K CEMHUHAPCKUM M MPAKTUYECKUM
3aHATUSAM B TEUCHUE CEMECTpa. 3aTeM HaJ0 COOTHECTH ATy WH(OpPMAIHIO C BOIIPOCAMH,
KOTOpbhIe JaHbl K 3adery. Eciu wHbOpManmwe HEIOCTaTOYHO, OTBETHl HAXOIAT B
MIPEIJIOKEHHON TIpeTioiaBaTesieM JInTepaTtype. PeKoMeHayeTcs nenaTth KpaTKue 3amucH.
Peun nnet He o mmapraike, a o OpMUPOBAHUH B COZHAHUU YETKOW JIOTHYECKON CXEMBI
oTBeTa Ha Bompoc. HakanyHe 3adeTa HEOOXOAMMO IMOBTOPUTH OTBETHI, HE 3arJISIIbIBAs B
3anucu. BpeMsi Ha MOJATOTOBKY K 3a4€Ty [0 HOpMAaTHUBaM YHUBEPCHUTETa COCTABIISIET HE
MeHee 4 4acoB.

11. Ilepeyenb HHPOPMALHOHHBIX TEXHOJIOTHI, HCIOJb3yEeMbIX IPH
OCyLIECTBJIEHUH 00pa30BaTeJIbHOI0 Mpolecca Mo JUCHUIInHE (MOAYJI10) (BKJIIOYaA
nepeYyeHb MPOrpaMMHOr0 odecredeHnsi 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

(npu HeoOXO0AMMOCTH)

HNubopMaimoHHbIe TEXHOJIOTUN TPUMEHSIOTCS B CIICTYIOIINX HAIIPABICHUSX
odopmIleHUEe MUCEMEHHBIX PA0OT BBIMTOJIHSACTCS C HCIIOJIb30BAHUEM TEKCTOBOTO
JIEMOHCTpAIUsl KOMIIBIOTEPHBIX MAaTepUalOB C HCIOJIB30BAHUEM MYJIbTHMEIUIHBIX
TEXHOJIOTHM;

UCTIOJIh30BaHHE HH()OPMAIMOHHO-CIIPABOYHOTO OOECTICEUeHHs, TaKOr0 KaK: IpPaBOBBIC
cnpaBounble cuctembl (KOHCymbTaHT+ W Jp.), OHJIAWH CJIOBapH, CHPABOYHHUKH
(I'pamora.py, UnTyur.py, Bukuneaus u np.), Hay4Hble myOIUKaUu.

UCTIOJIb30BAHKE CIICIIUAIM3UPOBAHHBIX CIIPABOYHBIX CUCTEM (DJICKTPOHHBIX YUCOHUKOB,
CIIPAaBOYHUKOB, KOJUICKIMM WIIIOCTpauuii u  (poromzolOpaxkenuit, ¢HoToOaHKOB,
npodeccuoHanbHBIX COLUATBHBIX CETEH U Ip.).

OpenOftice Ccpuika: http://www.openoffice.org/ru/

Mozilla Firefox Ccpinka: https://www.mozilla.org/ru/firefox/new/

Libre Office Ccpuika: https://ru.libreoffice.org/

Do PDF Ccpuika: http://www.dopdf.com/ru/

7-zip Ccpuika: https:// www.7-zip.org/

Free Commander Ccpuika: https://freecommander.com/ru

be Reader Ccpuika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html

Gimp (rpaduueckuii pexaktop) Cepuika: https:// www.gimp.org/

ImageMagick (rpaduueckuit penakrop) Ceblika:

VirtualBox Ccsiika: https://www.virtualbox.org/

Adobe Reader Ccruika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Onepanmonnas cucrema Windows 8.1 Jlunen3uonnas Bepeus mo goroBopy Ne471\1 ot
11.12.2014 r.

DNeKTpOHHO-O0uOMHMoTeuHas cucreMa bubinokoMIieKTaTop
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Hammonanbra anexkTporHas OubiamoTeka - geaepalbHOe TOCyAapCTBEHHOE OOKETHOE
yupexaenue «Poccuiickas rocynapctBennas onbnuoreka» (OI'BY «PI'by)

Penaxums bazer nannsix «I1OJIITPE/] CipaBouHuKm»
DneKTpoHHO-O0nbmmoTeuHas cucrema «JIAHbDby
CAIIP Komnac LT (yueOnas Bepcusi)

12. Onucanue MaTepuaJIbHO-TEXHMYECKOH 0a3bl, HEOOXOAUMOM I
OCYLLIeCTBJICHUSI 00Pa30BaTEJILHOIO NPOLECCa M0 AUCHHUILIHHE (MOLYJIIO)

-KOMITBIOTEPHBIN KJIACC M TOCTYII K ceT VIHTepHeT 11l mpoBeAeHUS JIa0OpaTOPHBIX
-IPOEKTOpP, COBMEILIEHHBIM C HOYTOYKOM [UIsl MPOBEACHUS JIEKUMOHHBIX 3aHITHI
IpernoaBaTeIeM U MPE3CHTALMU CTYIeHTaMU PEe3yJIbTaTOB PabOThI

-pa3laTOYHbII MaTepuai s IpoBeeHus 1a0opaTopHOl paboThI;

-METOJAMYECKHEe MaTephalbl K JIa0OpaTOPHBIM 3aHATHUSIM, JIEKIUH (PYKOIHUCH,
DIIEKTPOHHASI BEpCHsl), MUAAKTHUYECKUN MaTepuan s CTYJIEHTOB (3amaHusi Juis
n1abopaTopHOii paboThl, MyIbTUMEIUWHBIE MPE3CHTAIINH).

13. OcoOeHHOCTH OPraHU3auUN 00YUYeHHS MO AUCUUIJIMHE 00YyYaIoIIUXCs U3 YHCIa
WHBAJU/IO0B M JIMI] ¢ OTPAHUYCHHBIMHU BO3MOKHOCTAMH 310poBbs (OB3)

[Ipu HEoOXomuMOCTH B 00pa30BaTEIBLHOM TIPOLIECCE MPUMEHSIOTCS CIECAYIOIIHE
METOAbl M TEXHOJOTHH, OOJIETYalolnue BOCTPHATHE HWH(QOpMaIuK OO0yJarOITUMHUCS
nHBanugamMu u auamu ¢ OB3:

- CO3/IaHHME TEKCTOBOM BEpCUHU JIF0OOT0 HETEKCTOBOTO KOHTEHTA JIJIsi €r0 BO3MOKHOTO
npeoOpa3oBaHusl B allbTepHATUBHBIE (POPMBI, YIOOHBIE JIJISl PA3TUYHBIX MTOJIH30BATEIICH;

- CO3/1aHMEe KOHTEHTA, KOTOPBI MOKHO MPEICTAaBUTh B PA3IMYHBIX BUAAX 0€3 MOTeph
JAHHBIX WM CTPYKTYPBI, MPEIyCMOTPETh BO3MOXXHOCTh MAacCIITA0MPOBAaHUS TEKCTA H
n300pakeHu 6€3 MoTepH KauecTBa;

- CO3/1aHKE€ BO3MOKHOCTH JIJIsl O0YUaIONINXCsl BOCIIPUHUMATD OJIHY U TY K€ HHOP-
MAaIMI0 W3 Pa3HBIX MCTOYHUKOB — HAMPUMEP, TaK, YTOOBI JIUIA C HAPYLICHHEM CIIyXa
NOJTy4aii HHGOPMAIUIO BU3YAJIbHO, C HAPYIICHUEM 3PCHHUS — ayAHATIbHO;

- IPUMEHEHHUE MPOTPAMMHBIX CPEJCTB, 00ECIEUNBAIONIUX BO3MOXKHOCTH OCBOCHHS
HAaBBIKOB ¥ YMEHHU, POPMHUPYEMBIX JUCHIUIUIMHOM, 32 CUET aTbTEPHATHBHBIX CIIOCO0OB,
B TOM YHCJIC BUPTYAJIbHBIX JJAOOPATOPUN U CUMYJISIIIMOHHBIX TEXHOJIOTHIA;

- IPUMCHCHHUC JHCTAHIIHOHHBIX O6p330BaT€HBHLIX TEXHOJIOTUM A1 repeaadun
YECKUX SaHﬂTHﬁ, BBICTYIINICHUSA C JOKJIaJdaMHU U 33[HHTOI>’I BBIITOJIHCHHBIX pa60T,
MMPOBCACHNUC TPCHHUHI'OB, OPraHNU3allnn KOJJICKTUBHOM pa6OTI)I;

- IPUMCHCHHUC JHCTAHIIHOHHBIX 06p330BaT€HBHI)IX TEXHOJIOTUM AJI1 OpraHu3aluu
TCKYHICTO U ITPOMCIKYTOUYHOI'O KOHTPOJIA,

- YBCIIMYCHUC ITPOAOJIKUTCIIBHOCTH CAa4YA O6y‘IaI-OI]_[I/IMC$I HWHBAJIXAOM WKW JHUIOM C
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OB3 ¢QopM npoMEKYTOUHOW aTTeCTAllMd TIO OTHOIICHHIO K YyCTaHOBJICHHOM
MPOJIOJKUTENIBHOCTH MX CIIaYH: 3a4€T U 9K3aMEH, MPOBOJUMBIN B MMChbMEHHON popme, —
He Oonee yeM Ha 90 MuH., MPOBOAMMBIN B YCTHOU (opme — He Oosee yem Ha 20 MuH., —
MPOJIOJKUTEIIBHOCTU BBICTYIUICHUSI 00y4YaronIerocs MpH 3alluTe KypcoBON paboThl — HE
Oonee ueM Ha 15 muH.

14. Buabl 3aHsiTHd, IPOBOAMMBIX B (pOpMe NMPAKTHYECKOM MOATOTOBKHU

(He IPeyCMOTPEHO NMPH M3YdEHHH UCLUILIHHBI)
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